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I. Introduction

Using some variant of the Kuznets-type quadratics, numerous studizs
have tried to assess the pattern of evolution of income inequality during
the course of modern economic growth. The main objective of that re-
search has been to determine whether the data are consistent with the
inverted-U pattern suggested by S. Kuznets.! Almost all research on the
topic is based on multicountry cross-sectional data, and the overall em-
pirical evidence does not show a clear picture. Several researchers, in-
cluding S. Anand and S. Kanbur, and K. Deininger and L. Squire, have
concluded that multicountry data do not support Kuznets’s hypothe-
sis.2 Some other studies, including those by S. Randolph and W. Lott,
R. Ram, and S. Jha, have reported evidence that is supportive of the
inverted-U pattern.® A. Fishlow has also suggested that a complete dis-
missal of the Kuznets proposition might be in error.*

Most of the research mentioned above focused on estimating the re-
lation between the level of economic development, usually proxied by
real gross domestic product (GDP) per capita, and income inequality, so
as to judge whether an inverted-U pattern is observed. However, not-
withstanding the potential significance of the Kuznets paradigm, it
should be evident that level of development (or income) is just one deter-
minant of income inequality and that rate of economic growth is another
important and related factor. Nevertheless, very few studies have investi-
gated how the rate of growth is related with inequality at various levels
of development (or income), except perhaps incidentally and through an
additive growth term in Kuznets-type models of inequality. Even the
studies that did consider the growth-inequality nexus have reported
somewhat contradictory results. For example, an additive GDP-growth
term in M. Ahluwalia’s regression estimates indicated a statistically in-
significant equalizing effect of growth, and in a later work he noted that

© 2000 by The University of Chicago. All rights reserved.
0013-0079/2000/4804-0005$02.00

Copyright © 2000. All rights reserved.



788 Economic Development and Cultural Change

‘“‘the cross section results do not support the view that a faster rate of
growth is systematically associated with higher inequality.’’S Similarly,
G. Fields stated that ‘‘none of the existing studies finds a statistically
significant relationship between the level of inequality and the rate of
short-run economic growth.””® However, C. Winegarden and R. Ram,
both of whom also worked with an additive growth term in the inequality
models, found growth to be a significant equalizer in sizable cross-coun-
try samples.’
Although the use of an additive income-growth term in inequality
models has some usefulness in indicating the partial effect of the growth
_rate on inequality, it cannot shed any light on t}}e basic structural differ-
ences between thie high-growth and the low-growth cases, which might
be more informative than the partial effect indicated by the additive
growth term. The main purpose of the current study is to extend the ear-
lier research in order to estimate the income parameters for the high-
growth and the low-growth countries and to compare the evolution of
inequality in the two groups at various income levels. Such an analysis
appears important, even in the traditional models, in indicating more
completely the role of growth rate in the determination of inequality. Its
significance is perhaps enhanced in the context of the Tecent interest in
the relationship between inequality and growth, which has been studied
by A. Alesina and D. Rodrik; T. Persson and G. Tabellini; R. Benabou;
J. Furman and J. Stiglitz; and H. Li and H. Zou, among others.?

II. A Few Conceptual Reflections, the Model, the Data, and the
Main Results

A few reflections on the nature of the relationship between income
growth and inequality are appropriate before we describe our model and
present our main results. Although opinions on this matter differ, one
traditional view is that of a trade-off between equity and growth. This
view suggests that a higher rate of growth is likely to be associated with
more unequal distribution because (a) higher-income persons save at a
higher rate and accumulate more assets and, thus, receive a larger pro-
portion of increased income, and this disparity is accentuated with a
higher growth rate; (b) conversely, more inequality implies greater sav-
ing and investment and, thus, a higher growth rate; (c) higher growth is
associated with greater entrepreneurial activity and, thus, with a larger
share of the incremental income going to a small group; and (d) intro-
duction of new technology, which typically accelerates growth, may ben-
efit relatively limited segments of the populace. In terms of the Kuznets
paradigm and the associated dualistic-economy framework, a higher
growth rate implies a faster movement along the income trajectory. We
may, thus, predict that it will accentuate inequality in the rising part of
the inverted-U. However, it may help equality at high income levels after
the turning point. In more recent thinking that focuses on the direction
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of causation from inequality to growth, greater inequality may lower
growth because (a) political pressures are built for *‘populist’’ redistribu-
tional policies that are likely to detract from growth; (b) greater mass
dissatisfaction may cause unrest and instability and, thus, lower factor
accumulation; and (c) greater equality in the ownership of certain pro-
ductive resources (e.g., land) and access to means of accumulating basic
human capital (e.g., elementary and secondary schooling) can be growth
enhancing. In addition to others, Alesina and Rodrik; Persson and Tabel-
lini; N. Birdsall, D. Ross, and R. Sabot; and Furman and Stiglitz have
articulated these and some other mechanisms that can generate a positive
association between equality and growth.’ Therefore, the nature of the
relationship between growth rate and income inequality remains some-
what uncertain, especially at the lower income levels, and a further ern-
pirical investigation of the position should be useful.

While several types of models can be used to study the relation
between growth and inequality, our starting point is the usual Kuznets
quadratic. One reason for this choice is that several studies have el-
ready considered the growth-inequality nexus in this framework with an
additive income-growth term. It seems natural to extend the methodol-
ogy to let the parametric structure of the Kuznets quadratic vary across
the high-growth and the low-growth cases and then to undertake a com-
parison of the evolution of income inequality in the two groups at vari-
ous levels of development. Thus, we start with the usual Kuznets qua-
dratic

INEQ; = a; + by(LY)) + ¢ (LY))? + uy, n

where INEQ; is a measure of income inequality in unit (country) i, LY
is the natural logarithm of real income (GDP) per capita, LY? is the
squared-income term, and u is the standard stochastic disturbance that
justifies the use of the ordinary least squares (OLS) procedure for estima-
tion. Although several different specifications have been used in the liter-
ature, equation (1) represents a fairly common format to study the empir-
ical validity of Kuznets’s hypothesis, which suggests b, to be positive
and c, to be negative. If an income-growth term (GY) is added to equa-
tion (1), we get

INEQ; = a;, + by(LY;) + c,(LY)? + d(GY)) + uy, (¢3)

where GY is the rate of growth of (per capita) real income. This is the
format that has been used (along with some other variables) in several
previous studies to judge, through the sign and the magnitude of d, the
relationship between growth and inequality.

If we wish to let the entire parametric structure of equation (1) dif-
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fer between the high-growth and the low-growth regimes, one way to do
so is to estimate a model of the form:

INEQ, = aj + b;(LY,) + Cg(LY;)z + a33D
+ b33(D X LY,) + C33[D X (LY,)2] + Us;,

3

where D is a dummy variable that takes the value of one for observations
that are identified as belonging to the high-growth category and the value
of zero for the low-growth cases, and its coefficient indicates the differ-
ence in the constant term between the two groups, with the low-growth
group being the base. Similarly, D X LY and D X (LY)? are the interac-
tion terms, and their coefficients express the difference between the two
groups with regard to the parameters of the income and income-squared
terms. The estimates for equation (3) can be used to generate simulated
values of inequality for different income levels in each group.?

Two points may be noted about equation (3). First, it does not nec-
essarily presume that there is an inverted-U pattern. Presence or absence
of the inverted-U in either group is determined by the data and is second-
ary to the main purpose of our study. Second, unlike equation (2), it is
largely neutral in regard to the direction of causation between inequality
and growth, and it is consistent with the causal flow being from growth
to inequality, inequality to growth, or in both directions.

Data on inequality are taken from the ‘‘high quality’’ component of
a recent compilation by Deininger and Squire."! This is probably the
most careful and comprehensive compilation of data on income distribu-
tion. The data set contains information on the Gini coefficient, which has
been used in most studies on the subject and which we have treated as
the main indicator of income inequality.'”? The data set contains multiple
observations for most countries. However, since we work with the
growth rate for one period, it is appropriate that we take, as far as possi-
ble, an inequality variable for one common year. Therefore, we use the
Gini coefficient for or around the year 1985. For the growth variable
(GY), we use the annual rate of increase of real GNP per capita for the
period 1980-90, which appears appropriate since the inequality measure
is centered on the year 1985. Information on the growth rate is taken
from the Human Development Report, 1993 of the United Nations De-
velopment Programme.”® Data on real GDP per capita, in international
dollars at 1985 prices, are taken from a recent update (Penn World Table,
Mark 5.6a) of Summers and Heston." The resulting number of usable
observations is 65."

For estimating equation (3), it is necessary to classify the countries
into high-growth and low-growth groups. While such a categoriza-
tion is somewhat subjective, we ranked the countries by the rate of
growth of real GNP per capita and divided the sample into three roughly
equal parts. The top one-third was treated as the high-growth group, and
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TABLE 1
ESTIMATED PARAMETERS OF TwO KUZNETS-TYPE QUADRATICS

COEFFICIENT OF

R‘.'
CONSTANT LY LY? GY (SEE) N
Equation (1) —287.515* 83.646* —5.249% v .30 55
(—3.63) (4.29) (—4.43) (7.603)
Equation (2) ~301.332* 86.664* —~5.397* -.736* 35 65

(—3.90) (4.56) (—4.67) (—2.14) (7.393)

NoTe.—Relevant t-statistics are shown in parentheses below the parameter csti-
mates. The SEE, below R? in parentheses, is the standard error of the regression. The
Gini coefficient, which is the dependent variable, is measured in percentage points; it thus
ranges between 0 and 100.

* P =< .05.

the bottom one-third was taken as the low-growth category. The criterion
implied by the classification is that countries with an annual growth rate
of 2% or more are in the high-growth group, and those with no growth
or negative growth are the low-growth cases. There are a total of 25 ob-
servations in the high-growth group and 23 in the low-growth group. The
remaining 17 are cases of ‘‘intermediate’’ growth. These are excluded
from equation (3) in order to sharpen the comparison.

Table 1 contains the OLS estimates for equations (1) and (2), and
it is a preliminary part of our exercise. The table suggests three points.
First, the fit of the models is fairly good. Second, there is evidence in
favor of Kuznets’s hypothesis in both equations, which, however, is not
the main point of our work. Third, the income-growth term has a statisti-
cally significant negative coefficient indicating that growth is an equal-
izer, which is consistent with the pattern reported by Winegarden and by
Ram.!® However, even overlooking the point about the exogeneity of the
growth variable, the equalizing effect of growth is quantitatively small.
For example, a one percentage point increase in the annual rate of
growth of GNP per capita, which is large relative to the (unweighted)
sample mean of 1.17%, lowers the Gini coefficient by about three-
fourths of a percentage point, which seems like a minor effect relative
to the sample mean of 40.4%."" 1t is, of course, obvious that equation (2)
postulates a uniform effect of GY at all income levels.

Table 2 reports estimates of equation (3) and is of primary interest.
Several points may be noted from the table. First, the fit of the model is
quite good. Second, the regression structure continues to support the
Kuznets paradigm in both groups, and the parameter estimates for the
income terms (for the base group) are statistically significant at least at
the 10% level. Third, probably due to collinearity, r-statistics for the
income terms are lower here than in table 1. Fourth, while the individ-
ual parameter estimates for the high-growth dummy and the interaction
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TABLE 3

SIMULATED (Predicted) VALUES OF GINI COEFFICIENT
IN HIGH-GROWTH AND Low-GROWTH REGIMES AT
SELECTED LEVELS OF REAL GDP pPER CAPITA

PrEDICTED GINI COEFFICIENT

IN CASES OF

REAL GDP pER CAPITA High Growth Low Growth
750 25.84 40.00
1,000 3145 42.83
1,500 37.48 45.66
2,000 40.44 46.85
3,000 42.75 47.36
4,000 43.06 46.92
5,000 42.55 46.10
7,000 40.53 44.09
9,000 38.04 41.99
11,000 35.44 39.94
13,000 32.88 37.98
15,000 30.39 36.11
17,000 27.99 3435

NoTe.—These predicted values are based on somewhat more precise
versions of the parameter estimates reported in table 2. As explained in the
text, real GDP per capita is in international dollars at 1985 prices.

terms have low statistical significance due to collinearity, the three terms
are jointly significant at least at the 10% level.”

To reveal more clearly the implications of the parametric structure
for the growth-inequality nexus in the two groups, it is useful to generate
from the estimates in table 2 the simulated (predicted) values of the Gini
coefficient for various income levels in each group and to compare the
simulated inequality profiles. Table 3 reports the simulated values for
each group at selected income levels between $750 and $17,000, which
roughly correspond to the sample range. The main point to note is that the
simulated (predicted) values of inequality are substantially lower in the
high-growth scenario than in the low-growth group, at all income levels,
and the difference is particularly large at lower income levels. For example,
when GDP per capita is between $750 and $1,500, the predicted Gini coeffi-
cient for the high-growth scenario is lower than the Gini coefficient for the
low-growth scenario by nearly 8—15 percentage points.'

To depict the comparison in a more vivid form, figure 1 shows plots
of the simulated values for the Gini coefficient in each group. It shows
clearly that the high-growth cases are marked by considerably smaller
inequality at all income levels and that the difference is particularly large
at low income levels.

The most significant point that emerges from the foregoing discus-
sion is that the data not only indicate the absence of a trade-off between
equality and growth, but growth and equality seem to reinforce each
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FIG. 1.—Plots of the simulated values of Gini coefficient (GINI) in high-
growth and low-growth countries, based on the estimates in table 2.

other. This appears to be true not merely in the context of the East Asian
“‘miracle,”” as Birdsall, Ross, and Sabot suggest, or in another small
group of countries, but in a wide cross-country setting.” Moreover, since
the simulations in table 3 and figure 1 are based on equation (3), which
is largely neutral in regard to the direction of causation, one can say that
not only appropriate equity-oriented policies (e.g., redistribution of some
productive assets and increased access to elementary and secondary
schooling) might enhance the rate of growth, but higher growth rate
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could also be equity enhancing and should not be underemphasized even
when the primary focus is on equity.

It is worth noting that several scholars following H. Chenery et al.
have pointed out the conceptual possibility and even the policy feasibil-
ity of there being no trade-off between equity and growth.?! Also, some
scholars have provided empirical examples, notably from East Asia, of
such lack of trade-off and the existence of a possible complementarity
between the two.?2 The main merit of our study lies not merely in sug-
gesting a simple methodology for examining the difference between the
high-growth and low-growth cases regarding the patterns of evolution of
inequality but also in providing a scenario that reflects a wide interna-
tional perspective. The 25 high-growth cases include countries from Af-
rica, Asia, Latin America, and Europe at different levels of economic de-
velopment. The 23 low-growth cases also cover diverse countries from
the continents of Africa, Asia, and Latin America. While these hizgh-
growth and low-growth contexts may also contain some other variables
(e.g., qualitative characteristics of growth or the nature of the equity-
oriented policies) that affect the inequality-growth nexus differently in
the two groups, the wide coverage of the study appears instructive.

I11. Conclusion

Using fairly recent and good data on income distribution for a sizable
cross-country sample and a Kuznets-type quadratic specification, this arti-
cle models possible parametric differences between high-growth and low-
growth economic contexts. The objective is to determine how the evolu-
tion of inequality along the income trajectory compares in the two cases.
The estimated parameters of a Kuznets quadratic for each group are used
to simulate the values of the Gini coefficient at several income levels
between $750 and $17,000. Subject to the caveats appropriate for studies
such as this one, which work with simple models and cross-sectional data
from samples of a modest size, the estimates and the simulations show a
statistically significant and quantitatively substantial structural difference
between the two groups, and the high-growth scenario is characterized
by lower inequality at all income levels.” Moreover, the high-growth ad-
vantage seems particularly large at low income levels. The results are
consistent with the view that there need not be a trade-off between equity
and growth and that the two could be mutually reinforcing. Although
such a possibility has been noted by Chenery et al. as well as other schol-
ars, the results reported in our study offer a more dramatic illustration of
its wide empirical observance. The results are also consistent with the
recent view that greater equality can contribute positively to growth and
suggest that this might actually be the case in a large part of the world.
Thus, while one might pursue appropriate equity-oriented measures and
expect a favorable impact on growth, the importance of growth is of con-
siderable relevance even in the context of concern for equity.
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Notes

* A perceptive referee gave useful suggestions on an earlier version of this
article. The usual caveat, however, applies.
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same as in table 3 and fig. 1 if the estimates are based on the entropy irdex
suggested by Theil (n. 12 above). Also, classifying the countries on the basis of
the growth rate over the periods 1965-80 or 1965-96 yields very similar results.
Additional details are available from us on request.

THE JOURNAL OF BUSINESS -

Founded in 1928, The Journal of Business is consistently ranked among the top core journals
in business (source: SSC/ Joumnal Citation Reports). In addition, marketing academicians
recognize JB as a top-ranked marketing publication, according to a three-sample study
published in the Journal of Marketing Education (Spring 1997).

This quarterly publication provides a forum for opposing viewpoints, interpretations, and
methods with articles that examine emerging trends and fast-changing concerns faced by
today’s global business community. JB is an excellent bargain as a guide to current research in
business, marketing, and related fields. Why not subscribe today?

Editor-in-Chief  Albert Madansky

Coeditors Ben S. Bemanke (Princeton University) Ann L. Gill
Pradeep K. Chintagunta Douglas W. Diamond
Robert H. Gertner Anil K. Kashyap
Robert H. Thaler
Sponsor The University of Chicago
Graduate Schoo!l of Business
Publisher The University of Chicago Press

Regular one-year subscription rates: Institutions $74.00; Individuals $27.00; UC Business School Alumni
$21.00; Students $21.00. Outside the USA, please add $5.00. Canadian residents, please add 7% GST plus
$5.00 postage. To order, send check, purchase order, or Visa or MasterCard information (acct. no., exp. date,
phone no., and signature) to The University of Chicago Press, Journals Division, Dept SFOSA, P.O. Box
37005, Chicago, IL 60637 USA. Credit card customers may fax orders to (773) 753-0811.

THE UNIVERSITY OF CHICAGO PRESS
Online ordering is available using our secure server at
http:/Mww journals.uchicago.edu/JB/
3/00

Copyright © 2000. All rights reserved.



Copyright of Economic Development & Cultural Change is the property of University of
Chicago Press and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may print,
download, or email articles for individua use.



