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Income Ineguality Across Nations Quer Time:
How Much and Why?

G.5. Gupta and Ram D. Singh

I. Introduction

The size distribution of income has been a matter of concern for
long, not only among the relatively poor group of peopla but also eco-
nomists, sociologist and politicians throughout the world. Yet, the
problem continues and the yays and means for alleviating it are not
known unambiguously. The prcsent pzpsr Lo o0 siizmi Lo #xalzre tho
fullowings :

(a) measurement of the extent of income inequality across countries,

(b) measurement of the change in income ineguality over the last

decads,

{c) examination of the factors responsible for the income %n—

inequality, and |

(d) identification of the shape and position of the Kuznets' curve.

The above aspects of the problem have been studied by other re-
searchers, but the present work is significent in that it uses most
of the inequality measures simultaneously, examines the role of all
the thexgtically relevant determinants on the presence of income in~
equality, and uses the latest available cross gountry data, Eesides,
the samplc of countrics studied heré differs from the ones found in

the literature. further, attempts have been hade here to identify

countries into three groups, viz., the low inequality, the medium
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ineguality and the higih incquality griups aad th: movaient of countrice
Pram one qroup %0 anothor has baen =iudled.

1I. Income Inacuelity ¢ Megnitude cnd Tomporal Veriuoion

Goweral wessuras of rotol ve ing.ns nmegualliy zer T ound dn the
litzraturce Those sould be groupe:d ints thres caiegorioe hered on
(2) incume sheres of difinronl porcentile grouss of oopul tion ,(1) abso-
luivs income of Lho various segnants 0F Lhe populailion ons {c) velfcre
mgasures an< Lhz sbeolutc Dheopz of tho vepious nonamios ii;:' he
pupi.rlatinn.

Tha First group includes thz uessures bascd‘uQ Lhy rowpeczta on
incops shargs, Gind cunfiicient, Theil index and Kuznods ianoxs The
g=c.ihi? graup eonsisis A7 Lho stundarc dovindion ol Laoiet, o .ﬂ log

n

ol income,, coafiicleny of varl.ooion in inc.ac, apel andsses bused ‘on

apithantie, gocneiric onc hemsonic moomizes of IPCu .t Tho Loeb group

[0

'W&g?&sas 67 tivs Alkinswn moeodre.  Slneos nene of wacoo monourcs de
perfock mecrar: of inemus=lity end cach ane of Lnew inas oorien epectlic

meriic, it iz wozful U use 2kl these

-

Jdnultancoustiy boociowomeing She
exteny end the 2irzobjon ol cheans in newaidly ower ilaze Unforiunatcely,
¢ota on dnguas by inrdviiuals, howszaolds or poromcilo oerups of opu-
labion ar: not puhlishzd Top asct of vhose counirize @i w3 le nob
20asibla o use the « cund sci u mecaures,  Fhe use of Atinson meae

surn nacsscitabos L wnberaorccnz) couperison ol wiilicy Trew 2 glven

inocmar, which invslves subjociive deciszions,
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and hence is omitted from the measurcs ottempted in this paper.
All thc remaining mcasures arc utilized in this studye In particular,
the income shar:z of the bottom guintile of the population (hence forth
called share of the bottom 20%), incomc share of the top quintile of
population (hencc forth callcd share of the top 20%), Gimi co-
efficient, Theil index~I (based on income wcights), Theil index~I1
(based on population weights), and the Kuznets index have been used.
The methods of cémputation of these mgasures are auaiiable in the
literature, in p;rticular in Chahpernoune (4), and Yotopoulos and
Nubent (13)e The results on these measurss for the 27 sclected
countrics for two time periods (one for the 1960s and tho other
for theh197os, as far as possible) arc provided in-Table 1. Incidentally,
it may be notod that the minimum value of cach of these measurcs is
zero and the maximum volue for all but Thoil's two indicos is unity
(for cach of Theil's indices, the maximum valuc is 1.61(logn9).
Further, a volue of zero for Gini ceoefficient, Theil I, Theil I, and
Kuznets index and of 0.20 fo cach of bottom 20% and top 20% will.. imply
perfect eguality or zeré inequality, whilec a value of zoro or unity for
each of bottom 20% and top 20%, of unity for each of the Gini and .
Kuznets index, and of 1,67 for gach of the Thzil's two indices, mean
perfect inecguality in incomc distribution,

It is not nccessary to comment on sach meosure for each country

and each tim: poriod. For the purpose of analysis, the wean (arithmetic)
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values of cach of thesec mecasures werce ootained for each country group
and each time period and the same are reoported in Table 2. Two signi-
ficant conclusions cmerge from those rosults, First, as one would ex-
pcct, incomc inegquality is greatocr in devaloping(less doveloped)
countrics (LDCs) thon in developed countries (DCs)s ALl the six mea~
surcs yield consistent rosults on this coumt. Second, income ilneguality
has decreascd over time, " This is cvidaent by 15 of thc 18 comparative
numbcrs in Table 2. The bottom 20% and the Kuznets index measurcs are
“the ones which yield mixod results in gupport of this observation,

A further look at the rosults in Tablc 2 rcveals that the duerease
in inequality for all countries in the decade was the most at 6.8% by
Theil#x;indcx and thc least at 0,8% by thé bottom'ZD% measure, For LDCs,
;ﬁﬁe docrease in incouality was the maximum at 12.9% by the bottom 20%
measure and thc minimum ot 1.0% by Theil-II measure. In OCs, tho de-
cline was the most at 12.0% by the Theil—fI index and thc least at 3.5%
by the Kuznets index. Thus, it can be concluded that the fall in income
inequality in the last decade was not perceptible,

Yet another way of looking at the incquality would be to see as to
which countrics are more seriously plaguod by it than others, and which,
if any, has moved from one category to another during the last decade,
For this purpose, the results have been analyzed on the bases of two
indices only, viz the Gini coefficient and the Theil-Il index. The

findings arc spresented in Tablq 3. In this Table, while classifying
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the countries into low, medium and high inequality groups, the minimum

and the maximum values of cach measure ineach period was uscd and the
groups werc formed by cqial ranges, as indicated in the Tablc. As one
would expsct, tho two measurcs do not always classify cach country into
the samg group in any pcriods Thus, it is not possible to comment on
each countr? with respect to the extent of and the change in incoguality.
Howevcr, soms’conclusions do emcrge from a careful analysis. ‘For gxam—
ple, it is apparent that countries such as Korea, Yogoslavia, the
Netherlands, Swoden and U.K demonstrstc comparatively low income in=
eqality by both the measurcs for both the timz periods. A further louok
at the inequality mcasurcs for thise countries reveals that inequality
was the lowest in Korea in the first period and in the Ngtherlands in the
second pericd. In contrast, the income inequality was relatively high in
Mexicﬁ and Brazil, the former having the highcst inequality in the first
period and thc latter in the sccond period, Argentiﬁa always fell in
the medium category in this pospect. Nothing unambiguously can be said
about any other country. The findings of Table 3 also suggest that the
comparative incquality has increased in Panama for surc, and it seems to
have reduced over time in the case of Cost Rica, Sri Lanka, Taiwan,
Tanzania, France, Italy and U.S.A. No definite inference about the change

in relative incquality can be drawn about the other countries,
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111, Determinerts of Income Incgualitys The flodel

" On the basis of coonomic theory and the literaturc on the subject,

the following modcl was hypothosized:

I=py+8, 1og1’+-52(lOgY)2+ﬁ3E+B4A+5sL+a6W+37U+
Pg + BgF + £4gZ * 4D o
Bir Bys B Bgr By > O > Bas By Bys Bgs Bypo Byq woe (1)

Where I = mcasure of income inequality (fraction); Y = per capita

income (US§); £ = literocy rate (%); R = sherc of agricultural ipcomg in
@R {#%); L = shore of agriculture labour forco in totel labor force (#);
W = share of foreign trade (export + import) im GNP (%); U = urbaniza~
tion rate (€); & = share of government general consumption {cxcluding

defense expenditurcs) in GNP (%); P = growth rats in population (%);

fi

dummy variable, which takes a

f

2 = growth rate in income (%)} and D

valuc of 4 for decveloped countrics and zero for less developed countries.
Most of thase variables have becn used in previous studies bub nat

simﬁltaneously by any singlc rescarcher, Their dotail rationalization

is thus not warrantede Suffice it to point out here that the {(natural)

log Y and its sguara are in accordance with the Kuznets' hypothesis

(7} of the invcrted U-shape of the curve between inequality and the

level of per capita income (a measurc of the stoge of developmont),

The variables £, A, L, W and U a2re tho duality variebles, onc or more of

these have been used by several scholars (2-10), Perhaps, the share aof

forzign trade in GNP {W) is the variable, which does not appear in any
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previous work known to thc authors. it is hypouthcsized that an incrcasé
in W would tend to incrzasc the inequality, for thc forcign trade is éx—l
pected to bring about more benefits to the rich than to the poor. An in-
crease in thc share of government general expcnditure in total GNP (G),
tormod as a socialist variable, is expectcd to causc greater benefit to
tha poor than to thc rich soctions of the society. Unfortunately, the
data reveal thst the family size is grester in poor families than in
- N

rich familics and hence it is cxpected that an increasc in the grouwth
rate of population tends to be a discgualizer. GQuite the reverse is true
with respect to the income growth, which has accrued moré among rich
families than the poor families and hence an ingrease in it is gastulatgd
to be an equalizer, The last variable, i.c., the dummy, is sxpected to
enter uith a negative coefficient, for the gvidence suggests that the in-
equality is generally morc in the less developed countries then in the

developed countrics.

IV, Thg Data, Estimation and thc Results

The data on the size distribution of income arc based on the house—
holds income in the country {urban + rural) after tax and arc drawn from
the World Bank publiecations, including Jain (6)e The per capita income
data were taken from United Nations! Statistical Year Book, 1979 The
data on all other variables came from the World Bank publication, World
Tabless In collecting thc data, the maximum effort was made to usc the

corresponding period data only; howcvcr, when this was not at all possible,
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and none of the four cxplanatory variables just mentioned.

All the regression coefficiants in Table 4 have a priori signs. As
expected, the proportion.of government expenditure in QVP ogts as an egualizer,
and so docs the litcracy rate. However, neither of the nogfficients of these
two causnl varisbles is significently different from zero at the 5%
significance level, The t-value for the coefficient of G ranges between
0.4 and 147 whilc that of E between 0.89 and 1.445. The rate of growth of
population and the proportion of total labor forcc employed in agricul-
ture turnad out, os prodicted, disequalizing factors in income in-
equality, Further, the popu lation gromthruariable is a significant do-
terminant of incomg inequality, and the t-valwes of the coefficionts of
labor forcc variable, though not significant at any rcasonable level,
are not too low. The coefficient of log Y and (log Y)2 support the
Kugznets' hypothesis of the invertcd U-shapad rclationship, The values
of various st ond F-statistics are low but are comparable, if not more,
with thostc found in the literaturce. Tﬁe regression fits arc better for
the second period than the first period.

it will beo intaresting to pvaluate the turning point of the Kuznets
ourve, For this purpose, we took the pértial derivative of cach ecstimat-
ed cquation with rcspect to Y and sot that cgual to zero. The salutiaon

ielded -
of the so obtained Cquatlon*yhe value of the por capita income at which
the inequality level was at its peak; the sign of the second partial

4

derivative with respect to Y was checked and it wes found to be negative
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in all cases. The per capifa income at which the ihequality took its
maximum value was §$7,535 for all countrics in the first periods Tho
corresponding figures for the second period was §12,562. Thesc figurcs
for per capita income arc quite high as compored to Ahluwalia's (1) fin—
dings in the range of $1,108 and §1,6054 The.reasun for differenccs in
the two findings must be due to the differcnces in thé sample of coun—
tries used, thec semple year, and the list of thc explanatory variablcss
Further, the turning.puint values arc greater than the maximum per capita
incbme in the sample countries, which stood at $4,107 (Sweden) in the
first period, and $10,543 (sweden) aduring the second pcriods Thus, Our
findings on the shapec of the Kuzncts! curve indicate that oll the countrics
in the sample are still operating on the left part of the turning puiﬁt
of the inverted U-shaped curve, This, is turn, implies that, in fact,
therc has been a conflict between equity énd growthe
Ve Conclusions

Income oouality varies widely among countries in the world,
Countries with comparatively lsw incomo incquality arc Korea, tho
Netherlands, Sweden, U.K. and Yugoslavia., Brazil and Miexico have witnes-
sed rather high degrec of incomec inequality. It is moderate in Argentina.
Nothing unambiguously can be statcd about the other countrics in our
samp le of 27 countries.

In the last decade, the ineguality has increased unambiguously in

Panama and decreascd, at least inm comparison to other countries in the
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sample, in countrigs likc Costa Rica, Franco, Italy, Sri Lanka, Taiwan,
Tanzania and UeSe.A. Nothing conclusive emecrges with respect to other
countries in the sample,

The findings support the Kuznets' hypothesis of the inverted
U-shaped curve between the incomc inequality and the per capita income.
However, it is found that the turning point of this curve is rather at
a high level of per capita income and accordingly, all countries in the
sample are yet operating to the left sidc of the turning point. Thus,
the cvidence from the 27 smeple countrics suggests that there is a
trade-of f between cquality and gerth; Homcver, wc refrain from making
any strong éeneralization on this rather debatable iesue,

gther than the per capita incomg, the government expenditure as a
percentagé aof GNP, the_populatiaﬁ grouth rate, the labom force in agri-
cgl@ure as proportion to total labor force, the literacy #aﬁe and the
growth rate in GNP are found to be the determinants of income inequality,
As per.received theory and the general findings reported by other re=-
scarchcrs, the government expenditure, the literacy rate and thc growth
rate in GNP arc found to be egualizers, while the grouwth rate in popula-
tion.and the proportion of labor force in agriculture have the

disegualizing effect on the economye
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Table 13 _Inocguality Measurcs by Country

Lo Shose of Aok P (5= Lo7=1- S —
Country  Yoar A AN CooftBtiont oo o HERER
ropuleczon
A Developing Countrics

1« Argentina 1964 069 509 «3930 « 2698 « 2605 +£ 3862
2. Brazil 1960 «035 ,621 5092 +4738 + 4965 $5262
1970 «028 .673 +5572 +5806 « 6255 +5912

3. Costa Rica 1967 #057 586 4648 <3963 3872 .4825
1971 »033 548 <4568 «3652 .4078 «4350

4, Hong Kong 1971  J056 © 490 3916 2618 2704 3762
1980 »054 +470 «3760 +2392 +2537 «3575

5. India 1964 JO67 .489 23740 . 2443 «2400 3675
1975 +070 494 .3844 . 2562 «2523 «3737

6. Korea 1966 «094 358 2488 1000 <1024 2375
1976 057 <453 3616 e2190 . 42331 3462

7. Malaysia 1970 .033 565 4792 L4005 L4462 <4650
1973 .035 «561 4712 »3879 +4258. +4550

8, Mexico 1969 042 2632 <5156 4907 +5012 « 5400
1977 029 o577 #4920 4246 L4825 v4762

9, Pakistan 1963 +064 »453 «3536 «2103 «2168 23375
1971 .084 o415 «3036 +1539 .1528 ¢ 2925

10, Panama 1962 <064 $427 3324 .1836 +1945 3450
1970 «020 +618 +5376 +5153 <6239 .5225

11« Phillipines 1961 «048  ,559 4548 JI 655 3739 4487
4970 .052 540 « 4304 3276 +3300 « 4250

: 1969 075 $434 23272 »1796 +1805 «3137
13, Taiuwan 1969 2044 +518 4264 $3127 +3354 4087
14, Tanzania 1964 048 o614 4824 $ 4294 L4278 .0515

1969 +058 «504 «3348 2718 « 2732 »2800
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Tablc ¢ Cont'd

Incaomg, Sharg of . Gini e ... Andices ' )
Country Yoar 20%, coefficient Theil-I Theil=I1  Kuzncts!
Population

15« Turkey 1966 029 606 «2116 4672 «5191 «5075
1973 «35 «265 « 4700 -3 688 «8232 « 4567
16e Yugoslavia 1968 066 L4414 3252 «1736  .1856 23112
1978 <066 « 387 « 3040 «1515 +«1680 .2825
17. Venezusla 1962 033 +595 +5012 4431 - 44890 »4900
1970 «030 « 540 #4700 3792 «4438 + 4600

Be - Developed Countrics
18+ Canada 1969 »050 2410 «3380 «1902 £ 2225 «3162
1977 +038 o420 652 «2249 2817 « 3450
190 Fr_anco 1962 0023 D47 04?6& .3938 4848 04537
: 1975 «053 +458 2668 e 2268 e 2450 »3450
20+ Germany 1968 <062 #450 3592 02146 «2251 23475
1974 +069 « 448 «J3468 2017 « 2052 #3337
21. Italy 1969 +051 « 465 #3760 2385 2592 23525
' 1977 062 «439 3472 «2003. 2117 #3325
22, Japan 1962 56 + 445 « 3564 «2120 2290 e a3 87
23+ Nethorlands 1967 065 +428 «3346 +1873 «1955 3194
1977 «081 «370 « 2696 #1183 «1250 « 2537
244 Spain 1964 060 «455 o s 644 * 2215 « 2331 3512
1974 «060 2422 03348 » 1854 «2018 3787
25. Sweden 1972 +066 «370 « 2500 1379 «1559 2725
1979 «072 0372 + 2804 « 1366 14585 «2B25
264 UeKe 1873 063 308 23052 +1534 1720 « 2837
1979 073 392 2992 01461 «1556 #2825
27« UaSeA, 1960 «046 #4330 «3568 » 2167 2478 023387
1972 045 «428 3624 + 2186 « 2581 0 3437
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oniv 28 Inpquolity Meswurss (Rern) by Cauntry Group

PR M e e e Y S Lo R S e e e e e B e R T i e e i W I ek s W b AR s W W | L M T W Al iy o A e o e L

Incame Shoerc of Gind Theil=l Theil=ll Kuznots
Country Group Low 2@}51 Tup 204 cozfiicione Indicus
Population
A, All Souniriec
as Fir:t Porion 0532 + 4943 »3980 ¢ 2853 . 30339 «3718
be Second Poriod +003 0 $4TT73 w052 _ » 2056 2211 s T3E

8, Devzloping Countrics _ _
ae  First Paric: «0526 2263 « 1229 3227 + 3400 23917
be Second Period <0594 <5102 «A136 5096 W330B +4020

Ce Devclapod Counirie: ‘
a, Fir«t Parios 03542 4388 «3557 « 2166 « 2625 3373
bh SGCCIR'J p(ffl','.;.tii_; .U591 .‘:‘212 .3370 .1 913 .21"’?5 03260

ot e b Uy e il -
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Tablz 33 flegnitude of Inecu lily
. _—....—‘..._.-.-—...r T :' "
Inzou:lity Meosure § Low s Fediun E Hinh
] ]
] 1 . 11
T - -t J i
T 1 t
Gini Cosfficiant H _ : H
{a) First Period | 0,25 = 0,34 {033 = ed9 i Dsd4=e52
(Min valus = 0.25) | Gy, 10, 14, 14, i 194y Oy =y 1%, ; 2y 3, 7, By 11,
max valug = 0.32) E 23, 25, 2C V13, 20, 21, 2%, | 14, 15,17, 19
1
: 24, 27
{ 1 H
] ' |
! O - —— L
v v :
(b) sccond Period ' De27 = 36 V0437 = W45 ' 0447 = 436
. 1 [ ] 4 4
(nin value = 0.27) E Gy 9y 12, 135 1 E 1y 3y Gy Ty 119 3 2, 7, B, 10,
(nox valug = 3,56) g 23, 21, 23, 24, Y14, 15, 12, 22 N5, 17
r. G 1 '
E 23, 2 » 27 ; s
L o
| ! ; !
(2) Thsil Indox = 1I i ' 5
(Ci) Firﬁt Perit‘,:i ! -U_.JD - .2£ : 0025 e : _[}_._39 - .52
(fiin velue = 0.10) | 5, 6, 3, 13, b1 4y 11 12 3 2y 3, Ty G
{nax velue = 9,52) 1 16, 20, 22, 23, M3, 21, 27 114, 15, 17, 19
| E 24, 25, 2C ! '
1 L ]
1 1
] i '
L e e ———— e
' ] H
1 1] 1
] 1 ]
(b) Second Period 1 0412 = 429 b 0e30 = 448 b 5e47 = 453
. . i
(in valuc = 0.12) 1 4, 5, 6, 9, 12, 11, 3, 7y 11, 1 2 & 10
(Max value = 0.63) 1+ 13, 14, 15, 15, 113, 17y 22 1
¢ 19, 20, 21, 23, ' ‘ i
'24, 25, 26, 27 ‘ :
' i ' '
t ! t
] L] )
' ' t

e

Thz intzgers in Lhe Cobls rofor Lo counity nunbors in T ble .
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Incong Inegualitics Aoress datlong

ERER Aty

Variashles

Theilell Indax

-

Sccond Period

Indepeondent First Pueriod ‘
Variabls All Countrics LOCs AlL Countriss ¢ LDCs
Cons.onk “1.120 ~0.4264 ~1 0403 -2,594
(1.40) (0,19) {2.02) (2.02)
Log ¥ 0375 0.128 Je340 04872
(1.47) (0.15) (1.73) {1.76)
(log 7)2 -0,021 -0,002 ~4118 =0,059
{1.10) (0.02) (1.23) (1451)
G ~0,027 ~0,004 «04003 - =0.013
(0.97) (0.40) {0.55) (1.17)
p 0.048 04073 0.130 0.129
(1.56) (1.64) (3.35) (2456)
L 0.003 0.002 0,002 0,004
(1.14) (u.60) {1.19) (1.42)
E ~0.003 ~3,002
1,§1.445) (0.83)
2 0,008 ~0,014
$3.70) (0.81)
R 0.426 0.399 D654 0,648
B 2 0.254 0.038 0.524 0,437
F 2,47 1411 5476 3,07
(0:R) (6,20) (6,10) (G, 20) (6,10)

Nusbers in parontheses are t-valuas,



