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Abstract

Increasing global interaction between economies over the last few decades has lead to
growing interest on the implications of globalization. Of particular interest has been the
distributional impact of globalization and whether this has been equity enhancing.
Chotikapanich et al (2011) estimated global and regional inequalities for 1993 and 2000. The
main objective of this paper is to update their results to be based on the purchasing power
parity data in the latest 2005 ICP round. A related aim is to examine the sensitivity of the
inequality results to the use of alternative sets of real incomes derived using different sets of
purchasing power parity data to convert income data into a common currency unit. The main
finding of the paper is that the populist view that globalisation has increased inequality does
not hold when inequality is measured at the global level. Between 1993 and 2005, inequality
has consistently declined as measured both by the Gini coefficient and the Theil index. This
decline in global inequality was the result of declines in inequality between countries. Thus,
claims that globalisation is increasing inequality at an international level also lack support.
The estimates do suggest that there is an upward trend in inequality within countries overall,
as measured by the contribution to global inequality by within country inequality, which does
add support for protestors against globalisation as it may be worsening within country
inequality. While the levels of global inequality vary greatly the downward trend in global
inequality is evident with different choices of PPP’s and real incomes.



1. I ntroduction

Increasing global interaction between economies theslast few decades has lead to
growing interest on the implications of globalipati Of particular interest has been the
distributional impact that globalization may havadhand whether this has been equity
enhancing because for many, the nature of theioekdtip between globalization and
inequality amounts to a verdict on globalizatiomuly here may concern distribution of
income within a country or between countries witkirregion or the world as a whole.
Increasing inequality as a result of globalizatiman be a potential threat to the current
international order and, on the other hand, deslime inequality along with significant

growth in real incomes would reinforce the beneaditglobalization.

Assessment of the distributional impact of glokatian must be preceded by proper
modeling of income distributions and the measurémémcome inequality at the national
and international level. The broad consensus antiemgconomists and analysts is that the
level of global inequality is high with estimatet @ini coefficients ranging from 1980 to
2000 between 0.60 and 0.69 (Milanovic, 2002a; 20@Ba 2005b). The recently released
results from the International Comparison Progr&®52at the World Bank indicate a global
inequality level at 0.71 (Deaton, 2010). The Unit¢dtion’s Human Development Report
1999 cites that since the 1980s, income inequhbty been rising within many countries, as
well as at a global level. It is also implicit inuch of the work on globalization and in the
rhetoric of those critical of globalization thaeguality has been increasing. However, there
is an increasing body of empirical literature sashthe work of Milanovic (2002, 2005a and
2005b), Bhalla (2002); Sala-i-Martin (2002a, 2002BQ06), Sutcliffe (2003) and
Chotikapanich, Griffiths, Rao and Valencia (2018attshows a declining inequality during
the period of globalization. Bourguignon and Marris(2002) on the other hand conclude
that there has been little change in inequalityveen the 1980s and early 1990s. Further
analysis of the results based on various decomgposisuggest that the main driving force
behind changes to income inequality has been tith-cg in incomes rather than by changes
to the inequality within countries.

The apparent inconsistency or disagreement betweseiits from various studies are
attributable to the differences in methodologiesfedng measures of income, differing
sources of income data, and due to the price ds#d to convert incomes into a common
currency unit. Against this background, the priatipbjective of the paper is to compile a

comparable set of inequality statistics derivedngisidentical methodology and a single



consistent source of data on incomes and inequadityg. A related aim of the paper is to
examine the sensitivity of the inequality resutighie use of alternative sets of real incomes
derived using different sets of purchasing poweitypalata to convert income data into a
common currency unit. For example, there are atera sets of real income data available
from the fairly popular source, the Penn World Esb{PWT 6.3) compiled by Heston,
Summers and Aten (2009) and those published byMbied Bank (2008) through the World
Development Indicators (WDI). Finally the paper mxaes the differences in inequality
estimates arising out of the use of real income dat different countries and different

periods expressed in current and constant prices.

The paper is organized as follows. Section 2 setdhe conceptual framework and
describes the econometric methodology for modetiogntry-specific income distributions
with aggregated data. The sources of data and igooaverage are presented in Section 3.
Empirical results from the study are presenteddctiSn 4. The paper is concluded in Section
5.

2. M easurement of Global and Regional 1nequality
2.1  Concept of global inequality

A clear definition of global or world inequality isecessary since different studies,
with varying objectives, have used a number ofedéht concepts and measures. Some of the
earlier studies focus on between-country inequaligating each country as a single entity
and using only real per capita income in each @ tbuntries included in the study.
Inequality measured in this way, with each couritgated as equally important without
according any weights to the size of the countme®lved, has been called inter-country
inequality (Concept 1) by Milanovic (2005a). Thisa measure commonly used for studies of
catch-up and convergence which aim to look at thhevergence of incomes of different
countries. A modified version of this measure, eghllpopulation-weighted inter-country
inequality (Concept 2) by Milanovic (2005a), corestl the population size explicitly but
assumes that every individual in a given countigenges the same income. Examples of
studies along these lines, which ignore within-¢dounnequality, are Schulz (1998),
Firebaugh (1999) and Melchior et al. (2000). Glabalquality properly defined is obtained
when inequality is calculated for all individual®and the globe, thereby taking into account
inequality in the distribution of income within dawf the countries considered. This
approach is termed global inequality between waikizens (Concept 3) by Milanovic



(2005a). In a number of influential studies Tha®§7, 1979, 1989, 1996) makes a similar
distinction, referring to inter-country inequalitygs international inequality and global
inequality as world inequality. Theil's studies @sc on international inequality with the
exception of Theil (1979) where some rough estisafewithin-country inequality are used
in the estimation of world inequality. It is onlinse the study of Chotikapanich et al. (1997)
that the problem of accounting for inequality withcountries has been given serious

consideration.

In this paper the global inequality that we considehe Concept 3 where inequality
is estimated by taking into account the inequaliithin each country. In the next section we
describe how the country-specific income distribng are estimated and combined to obtain
the global distribution. The methodology for estim@ the country-specific income
distributions is that suggested by Chotikapanichffiths and Rao (2007). The properties of

the function and how to estimate are describedemext section.

2.2  Methodology for Fitting Income Distributionswith Aggregate Data

This section consists of three parts. In the fi@tt, we summarize the properties of
the beta-2 income distribution that is used tosfitgle-country income distribution, and
describe how to compute inequality coefficients #mel Lorenz curves from values of the
parameters of a beta-2 distribution. In the secpad the estimator used to estimate the
single country distributions, namely, the methodvwmments estimator introduced by
Chotikapanich et al(2007) is reviewed. The third part contains the hodology for
examining regional and global income distributiohbese distributions are mixtures of the
country-specific distributions introduced in thesfiand second parts. Expressions for the
regional and global Gini and Theil coefficientsdaheir decompositions into within-country
inequality and between-country inequality, are tertin terms of the parameters of the

component distributions.
Modelling Country-Specific Income Distributions

The probability density function (pdf) for the terparameter beta-2 distribution used to

model the country income distributions is defined a

p-1

f(y)= Y

y>0 (1)
b"B(p, q)(1+2)/j



where y denotes incomep>0, p>0 and q>0 are parametersB(p,q) is the beta

function. The cumulative distribution function (¢ddr income is given by

Ly/(b+y)]

1 _ _
I A=) dt = By, (p.0) 2)
0

) = B(p,q)

where the functionB,(p,q) is the cdf for the normalized beta distributiorfiged on the

(0,1) interval. This representation is convenientaose B, (p,q) is readily-computed by
most statistical software. Mean income is givenpbybp/(q—-1). The beta-2 distribution is

a member of the generalized beta of the secondf&imdy. It has been widely acknowledged
to be an adequate model of income distributionsyidmg satisfactory goodness of fit with
relatively parsimony, and including many other mledas special or limiting cases
(Bandourian, McDonald, and Turley, 2002; Jenkin®2MWcDonald and Xu, 1995)

For measuring inequality, the most popular indethés Gini coefficient, which, when
expressed in terms of the parameters of the bdtatZbution, is given by (McDonald, 1984)

c-28(2p.21-9

3
pB*(p,q) ©)

The other inequality measure that we consider is|Tihdex (Theil 1967, p. 127; Theil

1979). The continuous version of this index is

L:Tlnﬁﬂjf(y) dy 4

0 y

Using results in McDonald and Ransom (2008), themsuire can be expressed in terms of the

parameters of the beta-2 distribution as
L:m(q_ﬁljw(q)—w(p) )

where Y(x) =dInT(x)/dx is the digamma function. Like the beta functidris tfunction is

readily calculated by most statistical software.

Also of interest are the Lorenz curves for eachntqy, relating the cumulative
income proportionn(y) to the cumulative proportion of populatioR(y). A visual
comparison of two Lorenz curves across time or sxroountries reveals whether or not

inequality has unambiguously increased or decredsaan valued, p andq for a beta-2



distribution, points from which to graph a Lorenmee can be obtained as follows. First a

grid of values foly is selected — values at equal intervaldrdfy) are likely to be suitable.

Then, values of(y) are calculated from (2) and values ffty) can be found from

n(y) = ﬁj 2 (2)dz = By, (P+1a-1 6)

Equation (6) uses the fact that the first-momerstritiution of the beta-2 distribution is
another beta-2 distribution with different parameteThis result is a convenient one for
computation.

An income distributionF,(y) Lorenz dominates another income distributiBy(y)
(i.e. income inequality is less in distributionfan in distribution 2) ifn,(y) 2n,(y) for all
y, and n,(y)>n,(y) for at least oney. Given that the values gb and q outline the

distribution of income within a country, they cds@be used to outline a sufficient condition
for Lorenz dominance. Distribution 1 is said to &0z dominate distribution 2tk < p; and

02 < 1 and at least one of these inequalities is stkilfling, 1996). This can be done

across countries or for a given country across.time

All the above quantities — the means of the distrdns, the density and distribution
functions, the Lorenz curves, and the Gini and [Toeefficients — depend on the unknown
parameters of the beta-2 distributidmg andg. We turn now to the problem of estimating
these parameters. A summary of the method-of-ma@ngmbcedure suggested by
Chotikapanich et al. (2007) follows.

Estimation

Suppose we hav8l income classeda,,a),(a,,a,),...,@y_;,8y ), with a,=0 and
a, = . Let the mean class incomes for each ofNhdasses be given by,,y,.,...,Y,; and
let the population proportions for each class beewiby c,c,,...,c,. Given the data on
c¢,C,,...,Cy and V,,V,,...,Yy, the parameterd,p and q of a beta-2 distribution are
estimated along with the unknown class limisa,,...,a,_,. The approach is to fit a beta
distribution to the data such that the sample mdsén and ¢ are “close” to their

population counterparts. This approach is equivatenfitting a distribution such that

€,€,,...,E, are “close to zero” where



C = T f(y)dy +¢, i=12...,N (7
81
and

g
[ ¥t (y)dy

y. = a‘;— + €y i=12...,N (8)
[ f(y)ay
Y

Chotikapanich et al. (2007) show how to find estimates of #ranpetersh, p, q and the

class limitsa,, a,,...,a,_, that minimize the weighted sum of squares function

N e ) (e, )
JORED
i=1| \ G Yi

This can be achieved by recognizing that equations (7) and (8) cawtigerein terms of

the beta distribution function as

G = Bai/(b+ai) ( p’q) - Bai,l/(b+a1-,1) ( plq) + g

and

. { Baora) (p+19-1)- By oray (p+ 19- J)j + € (10)
N+i
q-1 B, /(5+a) (P20) = By joray (P:0)

whereB, .., (P.9) =0 and B, .. ,(P,q) =1. Chotikapanich et al (2007) have shown that

the estimation can be done using the non-linear least squaressoptimilable in a standard

econometric package like EViews.
Modelling Regional/Global Income Distributions

Once income distributions for each of the countries have been estitegdtan be
combined to create regional income distributions. To obtaisityesind distribution functions
for a region, and their corresponding Lorenz curves, Gini coefficiedtd heil coefficients,
we need to express these quantities in terms of the parameters cbuhtry-level beta
distributions. Regional density and distribution functians population-weighted averages of
their country-level counterparts. Specifically, if thKe countries have beta income pdf's,

f.(y), k=12... K, and population proportiond A,,...A,, the pdf for the income



distribution for the region is given by the mixturg(y) = Zszl)\kfk(y). Henceforth ak

subscript denotes a quantity for tkéh country, whereas regional quantities will camy
subscript. The regional cumulative distributiondtion is given by

K K
F(y) = z}‘ka(Y) = z)\jBy/(ymK)(pk'Qk) (11)
k=1 k=1
Regional mean income is given by

=D = Y kt“’k (12)

k=1

where p, =h p,/(q,—1) is mean income for th&th country. The regional cumulative
income shares are given by
K

ly y
= | zf dz = = )\k fk d
n(y) ul (2)dz p; gz (2)dz

[

(13)

1 K
Ez <M Byjyeny (P +1,0, 1)
k=1

A regional cumulative distribution function can lggaphed by using equation (11) to
computeF(y) for a grid of values oy. A regional Lorenz curve, relating income shares t
population shares, can be graphed by using equafith) and (13) to computé(y) and
n(y) for a grid of values o¥.

As shown in Chotikapanich et al. (2007), the regldgini coefficient can be written

as
G:—1+3iﬂz:>\j>\imj (14)
where
=Iij(y) L) dy=E, [V ()] (15)

A closed form expression fam, wheni# j is not available. In this case; needs to be

evaluated numerically, or, it can be estimated tawehg observationsy™, h=1,2,.. H



from the beta-2 pdf's for each country(y) , computing valuesy"F, (yi‘“)), i=1,2,.. K

for each draw, and finding the averages
. 138
M= ) a7

For largeH the m; are accurate estimates of tirg.

The regional Theil coefficient can be expressetéims of the parameters of the beta

distributions by writing

-l 0

0

=In() =2 A J In(y) T (y)dy

0

=In(u)-gkkln(bk)+ghk[w(qk)-w(pk)] (20)

It is informative to decompose total inequalityarthe inequality contributions from within
countries and between countries. In this paper Weansider the decomposition using Thell
coefficient. This is because this measure is adsitidecomposable into these two types of

inequality, while the Gini coefficient is nbt.

It is decomposed into within and between componéntsL, + L, as follows. Inequality

within countries is defined as the population weighaverage of the Theil coefficients for
each country (Theil 1979). That is, using (5),

L\N = z)\kLk
k:l ) (21)
=Shn| B+ S [ua)-u(n)

Subtracting (21) from (20), and using the resyt/(q, -1)=p,/b,, yields between

inequality as

!t should be noted that the Gini coefficient is more sensitive to transfers of income around the middle of the
distribution, while Theil’s L is more sensitive to transfers at the low end of the distribution (Cowell 1995).
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K K )\
Le =In(u) = > A In(u,) =2Akln(—kj (22)
k=1 k=1 S
3. Data and Country Coverage

Chotikapanich et al (2011) estimated global andbregj inequalities for 1993 and 2000. One
of the aims of this paper is to extend their restdtinclude the year 2005 where the data are
now readily available. We also revised their resdtir 1993 and 2000 to include extra
countries for which data are now available. Thaamg/global income distributions in this
paper are therefore estimated for the years 198K) and 2005. In the next two subsections
we discuss data sources and issues for (a) thenmabstribution data, and (b) per capita
income at the country level. A third subsectiontaors information on the countries covered

in our analysis.
3.1 Incomedistribution data

The country income distribution data for 1993 ariD@ that are extra to those used in
Chotikapanich et al (2011) and the data for 20@5 smurced from the most recent UNU-
WIDER World Income Inequality Database (Version.d¢)e UNU-WIDER database is the
most extensive and up to date set of data, incatimgy information and updates from the
Deininger and Squire World Bank dataset, the Luxamdp Income Study, Transmonee and

other sources. Data from UNU-WIDER are availableéh@ form of income shares), , and
population sharesg, for a number of income classes. In some casesneipre shares

rather income shares are available. Our preferaaseto use per capita income. If this was
not available, we then use per capita expenditiso, ideally the income distribution data
used should correspond to the years consideredettwfor the case that the data are not
available for the exact years we consider a twa Yead on either side of the benchmark
year. Generally, the distribution data available decile or quintile level data for each
individual country. Surprisingly, distribution ddkar 2005 at the level required for estimation
is currently least available for developed Europeauntries, with quintile level data
available only until 2002 As a result, the 2005 data from the UNU-WIDER Hate will be

supplemented by income data from regional/natistalstical agencies.

2 Since 2002 the European Union Social, Income awithg. Conditions (EU-SILC) survey has been complete
annually, but only the Gini coefficient is publichvailable for this period. Correspondence with UMIDER
throughout the year indicated that a further updatihis database was imminent and would addrésssue,
however this update never eventuated.
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In terms of estimation we need to have the datthenform of the class mean incomes

expressed in common currency unitg )( The calculations used to obtaiyy can be

described as follows. Lefy denote country level real per capita (mean) incame
international dollars - details are given in thextnsubsection. For the UNU-WIDER data

used, we have information on population shareand income shareg ; the required class

means are given by, = g;y/c .
3.2 Dataon real per capita mean income and PPPs

There are two main issues related to the choice refal per capita income variabje. The

first is the need to take into account the diffeemin price levels across countries, and the
differential movements of prices over time in diéfet countries. The second is whether to
make use of per capita income/expenditure estimadestructed from household survey
data, or per capita income data drawn from natianabunts. Consider the second issue first.
Milanovic (2002) compares and contrast estimat@® fthese two sourced/e have opted for
the use of country real per capita (mean) inconagvdrfrom national income sources so that
our study is consistent with the results in Chqitaich et al (2011).

Differences in price levels across countries aner avne are resolved by using country real
per capita (mean) income data in PPP terms whiglbeaobtained from a number of sources.
Each source uses different methodologies and beaxéhypearsThe choice of mean income
data from these different sources is likely to haweimpact on the findings of empirical
studies. In the main part of global inequality, wee the latest results on gross domestic
product per capita (real income per capita) in BRfs obtained from World Bank’s 2005
International Comparison Program (ICP). The 200% Ikad an extensive coverage of
countries with 146 participating countries and ugeld China and India for the first time
since 1985, resulting in a dramatic improvementhie availability of PPP data covering
almost one-third of the world population. In adalij to facilitate our investigation on the
influence of the choice of PPP data on estimateseazfuality we apply additional three sets
of PPP that have been used in literature. Theyigtlke PPP's sourced from the 2007 World
Development Indicators (WDI), (ii) the PPP dataimrent and constant 1996 prices sourced
from Penn World Table version 6.2, and (iii) thePRdata in current and constant 2005 prices
sourced from Penn World Table version 6.3.

The WDI PPP’s sourced from the 2007 World Developtriadicators involves 2005 data

that has been extrapolated from the previous 1@#6denchmark. Comparison between the



12

ICP and WDI estimates for inequality will illusteathe impact that the more recent and
accurate price data has had on global estimataseguality that make use of the same

methodology.

The ICP and Penn World Table make use of differmeghodologies when compiling PPP
data. The 2005 ICP round compiles index numberggusimethod due to Elteto-Koves-Szulc
(EKS).* The Penn World Tables on the other hand make fiskeoGeary-Khamis (GK)
method. There is considerable debate over the sftsttive calculation of PPP’s. See for
example, Ackland et al (200d4hd Dowrick and Almal (2005).

The 6.2 and 6.3 versions of the Penn World Talf&'T) provide PPP data for over 150
countries and spanning a 50-year period. The vei8id has a base year of 1996 while that
of version 6.3 is 2005. While PWT 6.3 uses the shase year as the ICP data, it does not
make use of the information collected by the ICP2005* We use both the current and
constant prices from these two versions of PWT.tRerconstant price we use the real GDP
per capita constructed using a chain-based index. bdeth versions, it is denoted by
RGDPCH and expressed in eitlmanstant 1996 or constant 2005 international dollars. The
RGDPCH has been adjusted for differences in proesss countries and over time. For the

current price we use the Real Gross Domestic PtqurdCapita denoted by CGDP.

While both the ICP and WDI data are calculated gishe EKS method, the PWT data is
calculated using the GK method, allowing a comparibetween estimates of inequality
using different index number methodologies. TheR200P was also used as the source of
population size of each country needed for findiagional/global distributions for 2005,
while population data for 1993 and 2000 were salifcem Chotikapanich, et al. (2011).

3.3  Country coverage

There are 94, 92 and 82 countries included in traper for 1993, 2000 and 2005,
respectively. These countries have income distinbutlata at a minimum of quintile level

and PPP data from the 2005 ICP round. They covegeaigraphic regions and levels of
economic development and are listed in Table 1.10&3 and 2000, the countries included
in this paper are the same as in ChotikapanicH é241) with the extra three and one

3 PPP data is calculated at a regional level and #@iggregated. It should be noted that the Afrieagion price
data was compiled using the lkle method which igadation of the GK method that minimises bias but
provides additivity. A detailed outline of the metlology used by the ICP to calculate PPP’s camhad in
World Bank (2008a), with a critical review of thpsovided by Deaton and Heston (2008).

* The latest ICP information is scheduled to be iipocated into the forthcoming PWT 7.0. PWT 6.3ésigned

to link previous versions of PWT to the ICP data] & ideally suited for the purpose of this thesis
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countries for 1993 and 2000, respectively. In gnogpcountries into different regions we
followed the classification used by Chotikapani2B11) and Milanovic (2002) thus making
our results at the regional level comparable ts¢h@ported.

When studying the income distribution at the wdedel, a more important indicator of the
coverage is the percentage of the world populatmmtuded, rather than the number of
countries. The population coverage of the sampshavn in Table 2. We cover 90, 88 and
85 percents of the world population in 1993, 200868 2005, respectively. The coverage for
Africa is the lowest accounting between 60 — 6 t@ets for these years. Although it would
be ideal to have 100 percent population coverdye,coverage achieved in this paper is

comparable with studies in the literatdre.
4, Empirical results

Country-specific income distributions were estindatising the method described in Section
2 for all countries that we have the data for 2@68 for those extra countries for 1993 and
2000. Goodness-of-fit was assessed by comparingotiserved income shares with the
expected income shares derived from the estimastdbaitions for some selected countries.
It was found that the actual (observed) and es@thatexpected) income shares are
remarkably similar for these countries in both gedie detailed results for both estimated
country-specific distributions and the goodnesétaksults can be obtained from the authors
upon request. Once the country-specific incomeribdigions were estimated we combined
them using the method described in Section 2 taiobtegional and global income

distributions.

The results and discussion presented within tlii@eaim to answer a number of questions.
We first look at what has happened to the distitloubf world income over the study period
and what implications this has had for the leved &®nd of global inequality. Given the
large populations of China and India and the sigaift impact they have on the world
distribution of income, changes to the income distion in these two countries will be
looked at more closely. The world distribution hetabsence of China and India will also be
analysed to see whether the trend in global inégustill holds. We will also examine the
sensitivity of the results to the choice of PP different sources and from the use of real

income data in constant or current prices

® Milanovic (2002a) has a common sample that co8% of the world’s population, while Sala-i-Martin
(2002a, 2002b) covers 88% of the world’s populatidawrick and Akmal (2005) do not state their paiain
coverage, but include 60 countries for 1980 anddatries for 1993.
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4.1  Global and regional income distributions, 2005

In this section we compare income distributions mmedjuality for 2005 for the world and for

five regions: Western Europe, North America and @&a (WENAO), Latin America and

Caribbean (LAC), Eastern Europe (EE), Asia, andcafrFigure 1 displays plots for regional
and global density function for 2005. All regiordistributions appear to be unimodal. The
regions can be ordered according to the locatiothef density functions, from the poorest
to richest, as Africa, Asia, LAC, EE and WENAO. &t and Asia have highly skewed
distributions reflecting a high concentration ovpdy. Relative to other distributions, that of
WENAQO is almost flat. The global income distributits located approximately between the
distribution of Asia and LAC. Information on reganand global inequality and the

decomposition of this inequality are provided irblEa3. Inequality is measured by Gini and
Theil index. Irrespective of the measure used, rggon with the greatest inequality is

Africa. A large part of this inequality is attritakile to inequality between countries.

After Africa, LAC is the region with the next higstanequality. In terms of decomposition of
inequality, Theil index suggests inequality is Eggattributable to within-country inequality.
The relative standing of inequality for Asia and MAD depends on whether it is measured
using the Gini or Theil index. For both regionsttbeoneasures suggest the most of the

inequality comes from inequality within-country.

The global inequality for 2005 is 0.6702 if measut®ey Gini and 0.8772 by Theil. The
decomposition of Theil index suggests that inedqualtietween countries is the major

contributor to the total inequality.
4.2  Global and regional inequality: levelsand trends

In this section we will examine the global and oegil inequality for 1993, 2000 and 2005.
We will first look at the broad picture of the clggnin countries mean income over time. The
distribution of countries based on mean incomeresgnted in Figure 2 and as expected
illustrates a general rightward shift which is eefive of increasing mean inconfeShe

dense grouping of low income countries has geneftaicome more dispersed over time,
particularly evident by the increasing number otioies with mean incomes between
$10,000 and $15,000. However, there also appedss # grouping of countries with mean

incomes less than $2 500 that are not experiergimgth in incomes.

® It should be noted that although the scale en@4%t000, there are a number of countries outsideange in
2005, notably Luxembourg and the United States.
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The distribution of mean incomes in Figure 2 doefstake into consideration the population
of each country, treating each country with equaight. Figure 3 plots the global income
density function over 1993, 2000 and 2005, whicthes population weighted average of the
density functions of each individual country cowerm the study. Consistent with the
previous figure, the distributions have consistentbved to the right reflecting the increase
in world mean income over time. The peaks of thstridutions (which reflect modal
incomes) however are still less than $1,500, irtiligethat there is a significant proportion of
the world’'s population that receive much less tithe mean world income. Closer
examination of the 2000 density function also shavetight ‘kink’ in the left tail, which may
represent the development of a second modal inairtiee very low end of the distribution.
This would indicate that for 2000 there is a sigifit population receiving very low incomes
of a few hundred dollars.

Table 4 provides the most recent global incomeuaéty estimates for 1993, 2000 and 2005
estimated using ICP PPP data in constant 2005sprigeth the Gini coefficient and Thell
indicate a continual decline in global income ingdy over this time period. The Gini
coefficient has declined from 0.7000 in 1993 to904 in 2000 and then further to 0.6702 in
2005. The decline in Theil index appears even rs@eificant, given the greater sensitivity
of this measure to changes in income with inequédiling from 1.0532 in 1993 to 0.9864 in
2000 and then to 0.8772 in 2005.

A decomposition of inequality into contribution®fin the differences in incomes within and
between countries is useful in understanding tleeofa driving the overall downward trend
in global inequality. This decomposition indicathat the driving force behind the decline in
overall global inequality has been the decline mequality between countries, both in
absolute and relative terms. This between courdmponent of global inequality is actually
concept 2 inequality and is a measure of weighteztmational inequality, as it does not take
into consider any variations in income within caied. In 1993, between country inequality
measured 0.7659, contributing 73 percent of tolatba inequality; while in 2005 this had

reduced to 0.5687, comprising 65 percent of totajuality. The decline in between country
inequality has been coupled with a slight increasevithin country inequality both in

absolute and relative terms, rising slightly froml28¥3 (27 percent) in 1993 to 0.3084 (35

’ While it may seem surprising to see a measure of inequality greater than 1, Theil is not bounded at 1 like the
Gini coefficient. Given that the number of countries is K, Milanovic (2005a) notes that the upper bound for
Theil is In K, although technically if K approaches infinity there would be no upper bound.
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percent) in 2005. As will be investigated furtherthis section, the trends in both these
components are likely to be attributed to China klia. Both these populous countries have
seen growth in mean income which is likely to bwidg down between country inequality;
and have experienced an increasing disparity ajnrecwithin their borders between 1993
and 2005.

Inequality can also be examined visually through d@halysis of Lorenz curves. The Lorenz

curve for the global income distribution is presehtn Figure 4 where the horizontal axis

plots F(y) (which is the population weighted sum Bf (y) of each country defined in

(11)), against the vertical axis plotgy) (which is the weighted sum of, (y) where the

weight is the product of its population share als &y its mean income, defined in (13)).
Given that the global distribution of income is &tare of individual country distributions,
we do not have parameters for the distribution s cannot use the conditions outlined
earlier to determine Lorenz dominance, and mugtarla visual assessment. Figure 4 shows
that the Lorenz curves for each year intersecyltiag in an inconclusive Lorenz ordering,
with these criteria unable to class income distidns in any year as unambiguously less
unequal than the others. This implies that dedpiedecline in the summary measures of
inequality, it cannot be claimed that global incomequality has unambiguously declined
over the three years. However, if we look at whime Lorenz curves intersect, we can
approximate that the bottom 80 percent of the vi®rjgbpulation have increased their
cumulative share of the world’'s income from 24 peatcin 1993 to around 28 percent in
2005.

Our estimates of global inequality using the laté&¥P data are significantly larger than
almost all other studies for 1993 and 2000. The exiception is for 1993, where the Gini
coefficient estimated by Dowrick and Akmal (2005)0.711 using Afriat PPP’s, which is
reasonably close to the estimate here of 0.70% iBhio be expected as the ICP 2005 data
from the World Bank makes use of the EKS methodplebich yields PPP’s similar to that
of the Afriat method. However both of these aresiderably larger than any of the other
estimates. The closest Gini estimate for 2000 692 .estimated by this study is 0.684 by
Dikhanov (2005) which makes use of the previous bW&Rchmark PPP’s, although the actual
PPP’s used are for the year 1999 rather than ZD@€.distributions are estimated using a

“quasi-exact polynomial interpolation”. The inegtylestimates for 2005 provided in Table
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4 indicates that the downward trend in global iredifyy also evident in a number of studies,

most notably the work by Sala-i-Martin (2006?), e to have continued.

The only work other than this research that malsesai the latest ICP PPP data is Milanovic
(2009), who re-estimates his global inequalityreates for the years 1988, 1993, 1998 and
2002% Consistent with the estimates in Table 4, Milago{@009) finds that the revised
inequality figures using the 2005 benchmark areswharably higher than the previous 1993
benchmark. Given the different sample years of ghelies, the only year that is directly
comparable is 1993 with Milanovic’'s estimate oftbtthe Gini coefficient and Theil index
being slightly less than the estimates of Tableu#t dso considerably larger than most
studies. Milanovic (2009) estimates the Gini caméint to be 0.699 (compared with 0.700)
and Theil to be 0.937 (compared with 1.053). Gitbat Milanovic assumes income
homogeneity within income classes, this would ple\some downward bias on his estimates
so the estimates of the two studies are relatigkelye. The key difference however between
the estimates provided here and those by Milansvitie trend in global inequality. From
1993 to 2002, Milanovic (2009) finds that inequatbnsistently increases, rising from 0.937
to 1.001 when measured by the Theil index, whicheftective of his previous findings.
When using the Gini coefficient however, Milanovmund inequality to actually decline
slightly between 1993 and 1998, but that this eecias more than compensated for by the
rise in inequality to 0.708 in 2002.

What is the influence of China and India?

The large populations of China and India means ¢hahges to the income distributions of
these countries has a large influence in shapiegligtribution of world income and as such,
it is worth looking in more detail at these distiiions which are presented in Figures 5.
From this Figure, both China and India have seeir tiespective distributions consistently
move towards the right and accompanied by a fattewif the tails, although the modal

income is still quite low, particularly for India.

The visual analysis of Figure 6 suggests that 02 orenz curve for China dominates the
1993 and 2005 Lorenz curves, indicating that inéyua China declined during the 1990s,
but has then increased from 2000 to 2005. Both &idi Theil's measures indicate that this is

& Ram (2009) also makes use of the latest ICP PPP figures, but calculates international ‘concept 2’ inequality.
Using this data, Ram calculates Theil’s L for international inequality in 2005 to be 0.64, which is considerably
higher than the estimate using PPP’s from WDI, which is calculated to be 0.49.
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the case, with China’s Gini coefficient and Theitglex in 2005 measured at 0.4699 and
0.3921 respectively, compared with 0.4518 and (&363993. Similar to China, the level of

inequality within India is greater in 2005 than1@93; however the trend in inequality has
been the inverse of China, with inequality withmlia rising during the 1990s from 0.3160 to
0.3606 before remaining consistent or falling digbetween 2000 and 2005 to 0.3570.

Given the significant impact of China and India the global distribution of income, it is
informative to investigate the change in globalgumaity when they are excluded from the
global distribution of income. These are outlinedolw in Table 5, alongside the estimates
for the world as a wholés expected, the mean world income rises in aéhyears when
these countries are excluded individually and togietThe level of global inequality in 1993
is relatively similar whether China is included mot with Theil estimates of 1.0532 and
1.0210, respectively. Without the growth of Chimamever, global inequality would have
risen slightly between 1993 and 2000, before clhghto 1.1514 in 2005. Given that global
inequality without China is increasing between 2@0®@ 2005, this indicates that income
growth in China has been driving the decline inbgloincome inequality. Both within and
between inequality increase overtime between 1988 2005 in the absence of China
indicating that China plays a very strong role awinlg force of declining international

inequality.

The level and trend in the global inequality withondia have conflicting evidence
depending on whether Gini or Theil is being congde Usng Gini and with the absence of
India, global inequality seems stable between 18882005 and the esitmated Gini are very

close to the ones obtained when India is included.

However, the most interesting result however to €aut of Table 5 is the final column,
which reports global inequality without both Chiaad India. In the absence of these two
countries, global inequality has actually increasedr time, which has been mainly driven
by an increase in between country inequality righogn 0.6232 in 1993 to 1.0967 in 2004 as
measured by Theil. Thus it appears that all ofrdaleictions in global inequality for the world
as a whole can be attributed to the growth of Clama India.

4.3 Real Income Measures and Inequality

Previous studies on global inequality make useRP Bata from different sources, different
benchmarks and are extrapolated to different y&aws. estimates previously presented are
based on ICP data in constant 2005 prices. The @ramonly used in previous studies are
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based on PPPs from Penn World Table from variousiosgs. It is informative to compare
and analyse the sensitivity of the inequality eated using these different PPPs. Also useful
is a comparison between inequality estimates basembnstant prices and current prices. The
use of constant prices enables a more accurateat@op of changes to income over time as
it removes the impact of changes in the price lever each year. Current prices on the other
hand are useful for providing an accurate represent of inequality for that particular year,

as it makes use of prices from the same yearhleantome data is sourced.

To obtain inequality estimates using different RREa we note that the use of different PPP
data does not change the distribution of incoméiwia country; rather differing PPP data
changes the mean income of each country. To illtessimply, PPP data doesn’t change the
relative size of cake received by each personhanges the size of the whole cake. Given
that the parameters of the beta-2 distribupcandqg determine the shape of the distribution
within each country, these are unaffected by trenghk in PPP data; it is the scale parameter
b that changes with different PPP data. Using tHeegaofp andq estimated from the ICP
PPP data, the parameteris recalculated for each country for all threergeasing the
different PPP data. Thus for each country four ntis&ibutions are estimated for each year

which are then aggregated to form four world incatistributions for each year.

Table 6 presents the global inequality estimataedgu¢) the ICP data in 2005 constant
prices, (ii) the PWT6.3 data in constant 2005 icei) the PWT6.2 data in 1996 constant
prices, (iv) the PWT data in current prices, angdtfie WDI data in 2005 constant prices.
Comparing the inequality estimates using theseewdifft PPP data provides a startling
picture. We will now compare these extra estimatil the previous results from ICP PPP

data.
ICP data in 2005 prices VS PWT data in constant 2005 and current prices

Comparing the estimates from the ICP data with PN€T data in constant 2005 prices
illustrates the difference that using a recent herark has with data extrapolated from an
earlier benchmark. Also captured in this comparisorthe impact of the different index

number methodologies used by the respective sowfcdata. The EKS approach taken by
the ICP is a more accurate representation of the level of inequality, particularly as

suggested in Dowrick and Akmal (2005) that the aéd’PP data from the Penn World
Tables is likely to underestimate inequality agsuit of the substitution bias inherent in the
GK method of constructing purchasing power. Froml@&&, the use of ICP data illustrates
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levels of global inequality that are significantprger than those using PWT data in both
2005 constant prices and PWT data in current pri¢éss leads to the conclusion that
previous estimates of global inequality, particiyléinose for years in the late 1990s and early
21% century are likely to have significantly underesited the level of global inequality. The
differences in levels are quite significant. In 398r example, Theil's index is 1.0532 when
estimated using the ICP data but only 0.8247 wistéimated using PWT in constant prices,
and slightly lower at 0.8241 when the current prieesion of the PWT is usedihis is also
the case for 2000 and 2005, although the absolntk ralative difference between the

estimates using different PPP’s has decredsed.

The differences between global inequality using &®a and PWT in constant 2005 prices
are clearly illustrated in the Lorenz curves preddn Figures 7 to 9. The figures show that
for each year, the Lorenz curve based on data thenfrenn World Tables appears to Lorenz
dominate the ICP curve. For these years, globajuakty is unambiguously lower when
measured using PWT data than the ICP data in curjstiaes.

A temporal comparison of the density functions 6P and PWT in constant prices is
illustrated in Figure 10. For each year, the ICRction is more skewed and with higher
peaks relative to PWT, reflecting lower modal inesrand a more uneven distribution of

income.
ICP data in 2005 prices VS PWT data in constant 1996 prices

The inequality measures for 1993 and 2000 in thal tolumn of Table 6 replicate the work
of Chotikapanich, et al. (2011) which uses the meodata based on PWT 1996 prices.
Comparison between the results using the ICP dath those replicate the work of
Chotikapanich et al (2011) gives the impact of dhféerent index number methodologies
used by the respective sources of data and thereiiff benchmark years. Same as for the
case of PWT data in 2005 constant and currentgrtbe use of ICP data illustrates levels of
global inequality that are significantly larger ththose using PWT 1996 prices. This also
leads to the conclusion that the results shown bypti€apanich (2011) are likely to
underestimated the level of global inequality. Thigerences in levels are quite significant.
In 1993 for example, Theil index is 1.0532 whenineated using the ICP data but only
0.8166 when estimated using PWT in 1996 prices

? As the constant 2005 prices and current prices for 2005 are the same, the inequality estimates are also the

same.
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The third section of the last column presents tb@52inequality measure using the 2005
WDI data. Given that the within individual countigcome distributions are the same
regardless of PPP measure since the use of difler&PP data does not change the
distribution of income within country, the differegs in the indices for global inequality is

explained entirely by the differences in incomenssn countries.

The importance of using a consistent set of PP& when calculating global inequality over
time is outlined in the methodology of the lateSPIreport, which states that “it may be
misleading to use Gini coefficients or other disp@mm measures from previous benchmarks
and compare them with 2005 to measure trends iomecinequality across countries”
(World Bank, 2008a, p. 190). This is clearly highlied by the above results, for if we had
simply taken the results for 1993 and 2000 fromt&apanich, et al. (2011) using PWT data
in constant 1996 prices and then used the 2009tseBom ICP data, we would have
concluded that the Theil index would have risemf@8166 in 1993 to 0.8772 in 2005.

While the levels of global inequality vary greallgtween the different choices of PPP’s, the
downward trend in global inequality is maintainesdlang as a consistent set of PPP data is
used. Given that the choice of PPP data only cletige total amount of income to be
distributed within a country, not the actual distiion of this income, inequality at the

country-specific level remains unchanged.

5. Conclusion

This paper aims at updating the estimates of inéga both a national, international and
global level. The populist view that globalisatioas increased inequality does not hold when
inequality is measured at the global level. Betwekd93 and 2005, inequality has
consistently declined as measured both by the Gefficient and Theil index. This result
was found to be robust when tested using PPP datadifferent sources extrapolated from
previous benchmarks in both constant and curreonegr This decline in global inequality
was the result of declines in inequality betweeantoes. Thus, claims that globalisation is
increasing inequality at an international levebdksck support. The estimates do suggest that
there is an upward trend in inequality within coieg overall, as measured by the
contribution to global inequality by within countrgequality, which does add support for
protestors against globalisation as it may be wongewithin country inequality. However

within country inequality was found to rise and fafr the same number of countries.
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Significant revisions to the PPP data in the 1a2€€5 ICP round indicate that mean income
levels for a number of populous countries are S§igamtly lower than the estimates
extrapolated forward from previous benchmarks. Tahsiously has implications for the
world distribution of income and global income inadity, which has been outlined in this
paper to be at levels much greater than previoesiynated. When analysing inequality at
the global level, many choices need to be made,aanuhdicated by the sensitivity of the
inequality results, they can have a large impadherfindings. The main difference between
the latest ICP estimates of inequality to previeaBmates is due to the source of PPP data,
with global inequality much similar to previous ués when estimated using data from the
Penn World Tables.
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Table 1: Country Coverage and Overlaps for 1993, 2000, 2005

Countries included in 1993, 2000, 2005

Africa (12 countries)
Burkina Faso, Egypt, Ethiopia, Gambia, Ghana, Kenya, Madagascar, Morocco, Nigeria, Senegal, Uganda,
Zambia

Asia (13 countries)
Bangladesh, China, India, Indonesia, Iran, Jordan, Nepal, Pakistan, Philippines, Sri Lanka, Thailand,
Vietnam, Yemen

Eastern Europe (11 countries)
Albania, Bulgaria, Estonia, Hungary, Latvia, Lithuania, Romania, Russia, Slovak Republic, Slovenia,
Ukraine

Latin America and the Caribbean (17 countries)
Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominica, Ecuador, El Salvador, Honduras,
Jamaica, Mexico, Nicaragua, Panama, Peru, Uruguay, Venezuela

Western Europe, North America and Oceania (11 countries)
Australia, Austria, Cyprus, Finland, Germany, Greece, Ireland, Sweden, Turkey, United Kingdom, United
States

Countries included only in 1993, 2000

Africa (5 countries)
Algeria, Mauritunia, South Africa, Tunisia, Zimbabwe

Asia (5 countries)
Hong Kong, Japan, South Korea, Laos, Taiwan

Eastern Europe (6 countries)
Armenia, Belarus, Kazakhstan, Krygyz Republic, Moldova, Uzbekistan

Latin America and the Caribbean (1 country)
Guyana

Western Europe, North America and Oceania (11 countries)
Belgium, Canada, Denmark, France, Israel, Italy, Luxembourg, Netherlands, New Zealand, Norway,
Portugal

Countries included only in 1993 and 2005

Africa (2 countries)
Central African Republic, Niger

Countries included in 2005 only

Africa (9 countries)
Benin, Chad, Democratic Republic of Congo, Republic of Congo, Gabon, Malawi, Mali, Sierra Leone, Togo

Asia (1 country)
Malaysia

Eastern Europe (3 countries)
Czech Republic, Croatia, Poland

Latin America and the Caribbean (2 countries)
Guatemala, Paraguay

Western Europe, North America and Oceania (1 countries)
Spain




Table 2: Population Coverage

World Population

Population included in the Study

(in millions)
1993 2000 2005 1993 % 2000 % 2005 %
Africa 672 813 896 437 65.0 489 60.1 485 67.1
Asia 3,206 3,628 3,652 3021 94.2 3,308 91.2 3,210 91.5
Eastern Europe 411 365 391 360 87.6 360 98.6 290 74.4
Latin America and 462 521 533 425 92.0 486 93.3 520 97.7
Caribbean
WENAO 809 852 845 762 94.2 805 97.0 624 73.4
World 5,538 6,179 6,512 5005 90.0 5,043 88.5 5,129 85.1
Source: Penn World Table 6.3, Chotikapanich et al (2011) and the World Bank (2008)
Table 3: 2005 Income Inequality
POP % of POP M ean Gini Theil within between
Global 5372573 100.00 7515.59 0.6702  0.8772 0.3084 0.5687
100% 35% 65%
Asia 3340247  62.17 3320.17 0.4706  0.3747 0.2891 0.0856
100% 77% 23%
WENAO 619819.1  11.54 33006.07  0.4546  0.4072 0.3096 0.0976
100% 76% 24%
Africa 600887.3  11.18 1831.14 0.5632  0.6096 0.2772 0.3323
100% 45% 55%
EE 290801.3 5.41 10932.92  0.3897  0.2578 0.2072 0.0507
100% 80% 20%
LAC 520817.5 9.69 8737.14 0.5443  0.5656 0.5234 0.0422

100%

93%

7%
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Table 4: Global Inequality

Gini

Theil's L

Within

Between

1993

2000

2005

0.7000

1.0532
0.2873 (27.28%)
0.7659 (72.72%)

0.6904

0.9864
0.3006 (30.47%)
0.6858 (69.53%)

0.6702

0.8772
0.3084 (35.16%)
0.5687 (64.83%)
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Table 5: Global Inequality With and Without China and India

World Without China | Without India }’r‘]’giha‘)”t China &
1993
Population 5005021380 | 3814450720 | 4120078500 | 2 929 507 850
Mean 7099.67 8966.22 8463.13 11 290.76
Gini 0.7000 0.6714 0.6793 0.6239
Theil 1.0532 1.0210 1.0515 0.9218
Within (%) (2;?28;2) (gé?fg;)) (gé?)glgo‘/t) (e?é?fgfg))
Between (56) 0.7659 0.7543 0.7371 0.6232
(72.72%) (73.88%) 70.10%) (67.60%)
2000
Population 5447105900 | 4178252540 | 4442981670 | 3174128310
Mean 8235.24 9963.28 9742.22 12 571.64
Gini 0.6904 0.6875 0.6746 0.6500
Theil 0.9864 1.0498 0.9754 0.9914
Within (%) (()ég(.)f%m) (géée?e?;)) (395’825;)) (gffgcf/';)
Between (%) 0.6858 0.7419 0.6547 0.6531
(69.53%) (70.67%) (67.12%) (65.88%)
2005
Population 5372572 510 4 066 258 690 4279 009 080 2972695 270
Mean 7522.08 8629.46 8901.60 11 022.57
Gini 0.6701 0.6905 0.6643 0.6731
Theil 0.8772 1.1514 1.3269 1.3995
Within (%) . 1%) (25.9356) (19.61%) (21 6a%8)
Between (56) 0.5687 0.8246 1.0641 1.0967
(64.83%) (71.62%) (80.19%) (78.36%)
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Source: World Bank (2008a) and author’s calculations

! Given that Theil’s L is primarily used for decomposition, the results of the Gini decomposition are not
presented here. They are available from the author upon request.



Table 6: Global Inequality, Various PPP’s

1993 ICP PWT PWT PWT
(2005 Prices) (2005 Prices) (Current Prices) (1996 Prices)
Mean 7099.67 7 558.17 6055.77 6510.47
Gini 0.7000 0.6255 0.6464 0.6433
Theil's L 1.0532 0.8247 0.8241 0.8166
. 0.2873 0.2875 0.2875 0.2872
0,
Within (%) (27.28%) (34.86%) (34.89%) (35.17%)
Between (%) 0.7659 0.5372 0.5366 0.5294
(72.72%) (65.14%) (65.11%) (64.83%)
2000 ICP PWT PWT PWT
(2005 Prices) (2005 Prices) (Current Prices) | (1996 prices)
Mean 8235.24 8888.56 7910.14 7800.81
Gini 0.6904 0.6416 0.6348 0.6297
Theil's L 0.9864 0.8047 0.7818 0.7779
. 0.3006 0.3021 0.3021 0.3021
0,
Within (%) (30.47%) (37.54%) (38.64%) (38.84%)
Between (%) 0.6858 0.5025 0.4797 0.4757
(69.53%) (62.46%) (61.36%) (61.16%)
2005 ICP PWT PWT WDI
(2005 prices) (2005 Prices) (Current Prices) | (2005 prices)
Mean 7515.59 8743.10 8743.10 8862.49
Gini 0.6702 0.6264 0.6264 0.6232
Theil's L 0.8772 0.7457 0.7457 0.7242
s 0.3085 0.3084 0.3084 0.3001
0,
Within (%) (35.17%) (41.36%) (41.36%) (41.22%)
Between (%) 0.5687 0.4373 0.4373 0.4241
(64.83%) (58.64%) (58.64%) (58.56%)

Source: World Bank (2007, 2008a), PWT6.2, PWT6.3 and author’s calculations
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Figure 1: 2005 regional and global income distributions
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Figure 3: Global Density Function over Time (using ICP PPP data in constant 2005 prices)
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Figure 5: Density Functionsover Time, Chinaand India
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Figure7: World Lorenz Curve, 1993
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Figure 8: World L orenz Curve, 2000
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Figure 9: World Lorenz Curve, 2005
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Source: World Bank (2008a), PWT 6.3, and author’s calculations
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Figure 10: World Density Functionsover Time, ICP and PWT in 2005 Constant Prices
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