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Abstract

The paper shows that income inequality may theoretically lead to higher economic growth if public con-
sumption enters the utility function. Empiricaliy, baseline estimations and a sensitivity analysis show that
income inequality is positively, and most of the 1ime significantly, associated with economic growth. These
findings stand in sharp contrast 1o the negative asseciation between inequality and growth propounded by
Alesing and Rodrik and by Persson and Tabellini.

1. Introduction

This paper reexamines the relationship between income distribution and economic
growth. We consider a more general theoretical framework than Alesina and Rodrik
{1994) by dividing governmem spendiag into production services and consumption ser-
vices—the former enter the production function while the latter enter the utility func-
tion. With this extension it is found that, within a typical political-economy mechanism
(the majority rule) on income taxation, more equal income distribution can lead to
higher income taxation and lower economic growth; and in general, income inequal-
ity has an ambiguous effect on economic growth. This stands in sharp contrast to the
theoretical result obtained by Alesina and Rodrik,' who focused on the productive ser-
vices of government spending and found a definite negative link between them.

On the empirical side, we present an extensive statistical analysis to ‘test the
relationship between income inequality and economic growth on the basis of a much
improved and expanded dataset on income distribution compiled recently by
Deininger and Squire (1996). When regressing the GDP growth rate on the Gini
coefficients and other typical explanatory variables, the estimated regression
coefficients for the Gini coefficients are positive in all cases and even significant in
many cases considered here. This empirical finding suppm'ts the more general theo-
retical result of our model.

In seciion 2 we present a simple model that may give rise to a positive relationship
between income inequality and economic growth. Section 3 presents the empirical
analysis in which we explain the data and methodology, summarize the results uf the
base regression, and conduct some sensitivity analysis. Section 4 concludes.

2. A Simple Model on the Positive Relationship between Income
Inequality and Economic Growth

In this section, we focus on a model that can genesaie a positive relationship between
inequality and prowth. Whereas Alesina and Rodrik (1994) follow Barro (1990) to

*Li: Facnlty of Business Administration, Chinese University of Hong Kong. Hong Kong, Tel: (852) 2609

T194; Fax: (852) 2643-5561; E-mail: hongyi@baf msmail.cuhk.edubk. Zou: Instituie for Advanced S1u.dre5-

Wuban University, Wuhan, China 430072; and Development Research Group, World Bank, Room MC2-611.

ms H 51 NW, Washington, DC 20433, USA, Tel. (202)473-7939; Fax: {Zﬂz} 522-1154; E-maik: zou@world-
k.org.



define all government spending as an input in production, we divide government
spending into production services and consumption services. This division has already
been made by other authors since the seminal contribution by Arrow and Kurz (1970),
and explicitly by Barro (see Barro, 1990, section V). In the special case presented here,
government spending enters only the utility function.

An individual i has the following CES utility function:
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where ¢; is the ith individual's consumption at time t,i=1, ..., N; Nis the total number
of individuals in this economy; g is total government sp:nding on public services;
0 < 8 < =, and g > 0. Empirically, @ isually tekes values from the interval [1,10] as
reported by Hall (1988) and also used by King and Rebelo (1990). When 8 = 1, we
have the logarithmic utility function Inc'.

Instead of using the familiar Barro-type production function for this economy, y =
Akg'™™, we assume a =1 and let the production function take the most popular form
in the endogenous-growth literature:

y = Ak. - @

Here y is the total output, A > 0, and k = EX,k;, where &, is the capital stock held by
individual i. As in Barro (1990), k can be interpreted as a combination of both physi-
cal and human capital. We will argue later that the Barro-type production function
combined with the utility function in (1) generates ambiguous results regarding income
distribution and economic growth. Thus by using the special case here we can see
tlearly how income inequality can lead to faster economic growth when government
spending is wholly driven by public consumption. The Alesina~Rodrik result is another
special case where government spending generates only production services. Of course,
the reality is somewhere between these two extremes, expressed as the ambiguity
between income distribution and economic growth.

Given a positive tax rate 7 on capital income, individual s after-tax income
is (1 - 7)Ak, Government spending with an imposed balanced budget at each period
tis

N
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Individual i accumulates capital as follows:
2~ (1-Jak -c, (@)
with initial capital stock given by k(0).

The income share for individual { is:
Ak, k;

AY K %

which is the same as individual i’s wealth (capital) share in the total. An individual
with a high o is capital-rich or income-rich, while one with a low ¢ is capital-poor or
income-poor. Note that our definition of ¢ is the inverse of the one in Alesina and

o= (3)



Rodrik (1994) when [abor input is assumed to be the same for everyone in the
economy,

Individual i maximizes (1) subject to the dynamic constraint in (4). The optimal rates
of income growth, consumnption growth and capital accumuiation are the same on the
balanced path:
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Because all individuals are alike except for their initial capital holdings, the growth
rate will be the same for the N individuals. Therefore, for individual i:
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Because everything is g,rnwing at the same rate for aff individuais, their income shares
remain the same over time and equal their initial capital shares.

To determine the rate of capital income tax, we follow Alesina and Rodrik. First,
we solve for the optimal choice of tax rate 7; if the government intends to maximize
individua) i's wel)-being. With relevant substitutions, the objective function of individ-
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Here.theremmthelamesqnamhmcketsmguam than zero for the discounted
utility to be bounded.
Its maximization with respect to 1 yields the following condition:
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In (12), the right-hand side is positive (negative) if 8 < (>) 1. The first term on the left-
hand side is positive (negative) if 8< (>) 1, while the second term on the left-hand side
is always negative. Thus:

dt,/dao,>0, ifo>1 (13)
dt,/da, =0, if@=1 (14)

Since 8 € [1, 10] for empirically relevant analysis as in Hall (1988), we can conclude
that empirically 1, is monotonically increasing in the income share o, Therefore, alter-
ing the specific role of government spending overturns the negative relationship
between income inequality and the income tax rate in Alesina and Rodrik. But for 0
< 8@ < 1, the first term on the left-hand side is. positive while the second term is nega-
tive. Therefore the sign for dr/dg; is ambiguous.

With the choice of income taxation by majority voting, the median-voter theorem
applies here because the preferences are single-peaked. Therefore, the tax rate chosen
by the majority rule is just the median voter's preferred choice ¢, with 7, defined
implicitly in

-Ala,, k{ﬂ]]“[p U f"il E}A] A =0. (15)
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Thcn:furn. for @ > 1, when income distribution for the economy is more equal (i.e.,
when g, is higher) the income tax rate is higher, and the growth rate yas in (6) 1s
lower.

This result is intuitive. Because government spending is all for consumption, indi-
viduals in a democracy will try to allocate resources between public consumption and
private consumption by comparing their marginal utility. Since individuals cannot
provide public consumption services directly, government taxation and public provi-
sion come into play. With more income available to the median voter as a result of
more equal distribution of income, people will vote for a higher income tax in order
to allocate more resources to public consumption in their effort to equalize the mar-
ginal utility between private and public consumption.

Obviously enough, if all government spending is used for production, then govern-
ment spending does not appear in the utility function, and the Barro-type production
function will deliver a negative impact of income inequality on economic growth, the
result given in Alesina and Rodrik (1994). The more realistic case is where govemn-
ment spending is partly for public consumption and partly for production, so the impact
of income inequality on economic growth is ambiguous. Thus an effective empirical
test of this more general theoretical result is an insignificant regression coefficient of

income inequality on growth. We turn to this task in the next section.

3. Emplrical Analysis

This section provides an extensive analysis of the relationship between growth and
income inequality. As the baseline regression, we reexamine the regression analysis in
Alesina and Rodrik (1994) using a much expanded dataset by Deininger and Squire
(1996); then, we extend the Alesina-Rodrik regressions to include more variables in
recent growth empirics (see Levine and Renelt, 1992) and conduct the sensitivity
analysis.



Data and Methodology

Empirical studies in income distribution are often limited by the available data. In the
case of Gini coefficients, the quality of the available data has been poor. The income
inequality data we use here are based on a newly developed high-quality dataset of
Gini coefficients by Deininger and Squire (1996). Starting with a total of 2,480 obser-
vations on Gini coefficients covering 112 develuped and developing countries for the
years 1947-94, several criteria were used to “cleanse”™ the data. First, all observations
had to come from national household surveys for expenditure or income; second, the
coverage had to be representative of the national population; and third, all sources of
income and uses of expenditure had to be accounted for, including awn-consumption.
In addition, all observations had 1o be from countries with observations covering area-
sonable time span in order to construct a panel dataset. Nevertheless, this panel data
is highly unbalanced. *

Note two points. First, the definition of what is being measured by the Gini
coefficient in our sample varies across countries. Inequality can be measured by gross
income, net income, or expenditure and it can be per capita or per household. Because
variation in definition can undermine the international and intertemporal compara-
bility of the data, proper adjustmen is nécessary. Therefore, we have adjusted the data
following the procedure recommended by Deininger and Squire (1994). Specifically,
we adjust for differences between income-based and expenditure-based coetficients by
systematically increasing the latter by 6.6 points (on a 100-point scale), this being the
average difference observed by Deininger and Squire (1996).

“The data are averaged over five-year period as in Li et al. (1998). For most variables
yearly observations are available, but the data on Gini coefficients are more limited—
many countries have fewer than ten observaticns, whiie only a few countries have more
than 20 observations. Therefore, the five-year averages provide a more balanced panel
dataset. For other variables the five-year averages reduce the short-run fluctuations
and allow us to focus on the structural relationships we are most interested in.

These procedures, together with the data availability of other variables, resulted in
‘a sample of 217 observations covering 46 countries.? With this panel dataset, various
panei-data approaches can be applied. This makes our empirical analysis quite differ-
ent from other recent studies, which are mostly based on cross-section regressions
without paying much attention to the quality of the Gini data (see Benabou, 1996, for
an exception) and with fewer observations

Following recent empirics on economic growth, we also consider many other control
variables in our regression analysis; e.g. the initial or lagged GDP level, the urbaniza-
tion ratio, the population growth rate, financial development (defined as M2/GDP),
openness {defined as export aver GDP), domestic investment shares of GDP, black
market premium and primary school enrollment ratio. These data are mostly obtained
through the World Bank national accounts and Summers and Heston (1995). The black
. market premium and primary school enrollment ratio data are from Barro and Lee
(1994). The primary years of schooling data are from Nehru et al. (1995).

As in Alesina and Rodrik (1994), the democracy dummy variable is used to control
for the difference between democratic and nondemocratic countries. A country is
classified as democratic if its civil liberty index is less or equal to two.?

Baseline Regression Results

Following Alesina and Rodrik, we examine the following base regression in its linear
form,



G = fIGINI,.,.GDP, ... MYPR,, | +u,, (16)

where i=1,2,...,N (number of countries) and r= 1,2, ..., T (five-year time period).
G, is the real GDP growth rate; GINI,,, is the lagged (for a five-year period) Gini
coefficient; GDP, ., is the lagged per capita real GDP level; and MYPR,,_, is the lagged
primary school enrollment ratio. The baseline regression in Alesina and Rodrik is a
cross-sectional regression. The right-hand side variables are all initial values in the
1960s. With panel data we use the lagged values in (16) insiead.

Our focus is to investigate the relationship between growth and income inequality,
while controlling the effects of GDP and education level as emphasized in many recent
growth literature. The (lagged) GDP level will account for the issues related to con-
vergence; and the (lagged) education level is a proxy for the initial level of human
capital. The problem of endogeneity can usually be corrected using the instrumental
variables method. However, since all the right-hand side variables in our baseline
regression are lnggad for a five-year period, this does not seem to cause serious esti-
mation problems.*

This dataset ailows us to consider various specifications for panel data models.
We have estimated the base regression using both the fixed-effects and the random-
effects models. Time-specific effects are also considered, as well as time-period dummy
variables. By construction there are a total of nine five-year periods denoted as YD M1
ta YDM9. Because the first fous have only a few observations together, the fime-
specific effects for these time periods are not evaluated. Note that in the random-
effects model the time-specific dummy variables are the same as in the fixed-effects
model.

Now we turn to the discussion of the baseline estimation. We have considered four
variations: (1) the base regression, (2) the base regression with time-specific dummy
variables, (3) the base regression with democratic dummy variables, and (4) the base
regression with democratic dummy and tine-specific dummy variables. As Table 1
shows, the regression coefficients of the Gini ccefficient for both models are positive
in all the four cases, In all cases the fixed-effects model yields significant estimates,
whereas in two cases the random-effects model also yields significant estimates. This
is very distinct from the findings in earlier studies by Alesina and Rodrik (1994) and
Persson and Tabellini (1994), who find a significant and negative relationship between
grawth aad income inequality. Our finding is consistent with the general 1heoretical
prediction that income inequality and economics growth relates to each other ambigu-
ously, in general, and positively, sometimes. As stated in the theoretical section, when
government revenues collected through income taxation are used to finance public
consumption instead of production, a more equal income distribution (measured by a
lower Gini coefficient) may lead to a higher income tax rate and accordingly lower
economic growth. Other theoretical studies have also pointed out possible positive
associations between inequality and growth through different channels. For example,
in a nonoverlapping generations model with voting, Perroti (1993) finds that a very
egalitarian but poor economy will not be able to start the growth process. By contrast,
an economy with a very unequal income distribution is in the best position to achieve
a high injtial rate of growth. Much earlier theoretical studies by Lewis (1954), Kaldor
{1957), and Pasinetti (1962) have also predicted this positive association. According to
Lewis, entrepraneurs save s larger fraction of their profitincome than the other groups
in the economy, and income inequality can lead to more savings for the rich and faster
growth for the economy. Of course, Kaldor takes the saving rate of the working class
to be zero. Thus income inequality can generate high savings rates and growth rates if
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the rich have a larger share of income, or if income is more unequally distributed in
the economy.

We can also notice some simple empirical facts. In our sample, the developed coun-
tries have a more equal income distribution than the developing ones (with the mean
values of the Gini coefficients for the two groups being 33.51 and 40.65, respectively),
but developed countries have much higher income tax rates and not very high income
growth rates (with the mean value 2.25% ) compared with developing countries in our
sample. The difference in growth rates between the developed countries and many East
Asian developing countries is even larger in recent years. The experience in developed
countries seems to suggest that more equal income distribution leads to higher income
taxation and perhaps relatively lower economic growth.

InTable 1, standardized regression coefficients are abbreviated as “Std. coefficients.”
For the fixed-effects model, the standardized regression coefficients for the Gini
coefficient range from 0.18 to 0.19. This means that, for one-standard-deviation
increase in the Gini coefficient, there will be an increase of 0.45-0.48% in the rate of
economic growth. For the random-effects model (two significant cases) the standard-
ized regression coefficients range from 0.13 to 0.14. Correspondingly, for one-standard-
deviatior increase in the Gini coefficient, there will be an increase of 0.33-0.35% in
the raie of economic growth.

For the other explanatory variables, the regression coefficients of initial or lagged
GDP are negative and highly significant in all cases, which is consistent with the results
of Alesina and Rodrik {1994). In particular, the mean standardized coefficients of the
lagged GDP are -{0.60 for the fixed-effects model and —0.47 for the random-effects
model. Thus for one-standard-deviation increase in the real GDP level, the decrease
in the rate of economic growth will be 1.5% for the fixed-effects model und 1.2% for
the random-effects model. Thus the lagged real GDP level has a much stronger stan-
dardized effect (more than three times) than that of the GINJI coefficients. As in
Alesina and Rodrik, the democratic dummy variable does not have a significant
coefficient. : '

For the primary school enroliment ratio, the regression coefficients are negative and
significant in two cases (both in the fixed-effects model). In other cases, they are mostly
negative and insignificant. This finding is different from Alesina and Rodrik, which
shows positive and significant coefficients for this variable. Other studies also report a
negative association between education and economic growth. For example, Pritchett
(1996} finds that the estimated impact of growth of human capital on economic growth
is large, strongly significant and negative. Furthermore, period 8 (1985-89) and period
9 (1990-94) time-specific dummy variables are significant in two cases. For other time
periods they are not significant. It is interesting 1o find that the magnitude of the regres-
sion coefficients of the time-specific dummy variables increases over time. This result
séams to suggest that economic growth has been relatively faster in recent years

The above baseline regressions use the Barro-Lee primary school enrollment ratio
data, the same variable used in Alesina and Rodrik (1994), which makes our results
comparable. Note that only 37 of the 46 countries have data on this variable, and nine
countries are excluded from the sample. Nehru et al. (1995) have constructed a dataset
on human capital stock in developing and industrial countries. Using the primary years
of schooling variable in Nehru et al. (1995), we are able to estimate the full sample
baseline regression. The consequent results are summarized in Table 2.° The results are
similar to those discussed in Table 1. In particular, lagged real GDF has negative and
significant regression coefficients whereas GIN/ positive and significant regression
coefficients. The standardized coefficients of the two variables are similar in magnitude



Table 2. Base Regression Results (using Nehru education data)

Independent
variable 1) (2) (3) (4)
GDFP{-1) Coefficient 0,640 -0.834 ~0.642 -0.836
Sid. coefficient -0.428 -0.558 =0.429 -0.559
t-statistic —£.001 -5.554 -6.079 -5.541
PYR(-1) Coefficient —0.153 -0.420 —.155 =0.421
Std. coefficient —0.038 =0.105 —0.039 =0.105
f-statistic —{.546 -1.378 -0.548 -1.378
GINI(-1) Coefficient 0.165 - 0182 0.167 0.183
Std. coefficient 0177 0.195 0179 0.196
f-statistic 2588 2897 2.595 2 897
DEM Coefficient 0.179 0.140
f-statistic 0.276 0.213
YDMS Coefficient 0.591 0.563
t-statistic 0978 0.908
YDMS Coefficient 0.849 0.825
-statistic 1360 1.295
YDM7 Coefficient 0.197 0171
t-statistic 0.285 0.243
YDMS Coefficient : 1.838 - 1.864
f-statistic 2.506 2440
YDMG Coefficient 1376 1366
-statistic 1.618 1.599
NOB 217 217 217 217
COUNTRY 46 46 46 46
F (dummy) . 4755 4,859 4.669 4.692
F (model) 17.736 2.091 13.248 8.039
R 0.582 0.620 0.583 0.620

Note: See Table 1 note.

to those of the regressions reported in Table 1. For example, the average standardized
coefficient for lagged real GDP is 0.49, whereas for GINI it is 0.19. The primary years
of schooling do not seem to significantly affect growth, however, the regression
coefficients are all negative. Other dummy variables are insignificant most of the time.
Thus the base regression results are fairly consistent for both the subsample and the
full sample estimation results.

It is important to point out that we use panel data models, whereas Alesina and
Rodrik used a cross-sectional dataset to discuss the relationship between growth and
income distribution. They found that income inequality had a significant negative effect
on growth. The basic implication of their model is that the more unequal the initial
income distribution, the lower the rate of subsequent economic growth, The theoreti-
cal link between income inequality and growth emerges from redistributive policies.
In their model the distribution of income is predetermined and remains constant over
time. However, a more realistic assumption is that both growth and distribution change
over time. For example, as emphasized by Atkinson (1997), in the United States, the
Gini coefficient of inequality for household income sometimes increased and some-



times decreased by three and one half percentage points from 1950 to 1992. Accord-
ing to the estimates by Goodman and Webb (1994), between 1977 and 1991, the UK
Gini coefficients rose by 10 percentage points. These large changes in income distrib-
ution and their impact on economic growth will not be fully recovered if we take a 30-
year average value. Using a panel data model with a five-year lag in income inequality
has the advantage of revealing the dynamic interaction between distribution and
growth. Given this consideration, it is not surprising to see that our empirical results
have shown a positive, and often significant, relationship between growth and income
inequality.

It will be important to examine whether we can duplicate the Alesina-Rodrik and
Persson—Tabellini results if we estimate a similar cross-sectional regression on the basis
of our new dataset. The cross-sectional regression we consider is as follows:

G{60-90) = f(GINI6O,, GDP60,, MYPR6O,, LDGINI60,)+ u,, (17)

where i (i =1,2,..., N) is the country index; G(60-90) is the average growth rate
between 1960 and 19%0; and GINI60, GDP60, MYPR60 and LDGINIGD (GINI
coefficient on land distribution) are initial values over five years between 1960 and
1964. Note that for some of the initial GINI, we use the five-year average between 1955
and 1969 or between 1970 and 1964 if there are no data for the period 1960-64. The
time span is long enough for the growth rate, so the endogeneity problem of initial
GINI seems to be a minor issue and the application of 25LS or instrumental variables
estimation suggested by Alesina and Rodrik (1994) is not considered here. We sum-
marize the OLS results for the baseline regression using the cross-sectional data in
Table 3. The first set of regressions (1 to 4) are based on the Barro-Lee primary school
enrollment ratio, whereas the second set (5 to 8) are based on Nehru et al. (1995)
primary schooling years to allow for a larger sample. The results are similar to those
discussed by Alesina and Rodrik (1994). In particular, both the income distribation
GINI and the land distribution GINT have negative and significant coefficients with
their standardized coefficients approximately of the same magnitude. Note that, while
all other variables remain to have the same signs in both the panel data models and
the cross-sectional data regressions, the GINI has completely different signs. Thus by
allowing the dynamic interaction between distribution and growth and also the dif-
ference between individual countries, we are abie to extend the resuits in Alesina and
Rodrik (1994), and Persson and Tabellini (1994), and present some supporting evi-
dence for an ambiguous or even a positive relationship between income distribution
and growth. In passing, we also note that in a cross-section study, Deininger and
Squire (1997) have produced a negative but insignificant relationship between income
inequality and economic growth for 1960-92 by including more explanatory variables
in addition to the ones in the Alesina—Rodrik estimations. But our finding of a
significant, positive association stands in sharp contrast to the findings of all the afore-
mentioned empirical studies.

Owerall, the rciamnshlp between income distribution and growth is a complicated
theoretical and empirical issue. On a theoretical basis the relationship can be of any
sign. On an empirical basis the relationship can be both positive and negative, depend-
ing on whether we allow enough variations in income inequality over time. When we
extend the discussion in Alesina and Rodrik (1994) by considering the dynamic rela-
tionship between growth and income distribution, we can even find a very strong pos-
itive relationship between the two,

10



Table 3. Base Regression Resulis: Cross-Secrional Daia

Independent
variable* i) 2) i3} i) {5) 18} {7 (&)
COMNSTANT Coefficient 7.280 E479 T7.240 B.582 5.785 7.150 6.525 T7.886
r-statistic 5409 6T 5597 7479 4077 6360 5225 ROOS
GD PS4 Coefficient -0.367 0276 0254 0167 028 0227 0246 -0.168
Std. coefficient 0693 0578 -0479 0348 =052 =0491 -=0483 -0.362
[-statistic =2449 2186 14634 -1.344 2874 3112 -1993 -=1.808
MYFPRG4 Coefficient 0160 0033 0249 0110
Std. coefficient 0249 0056 0389 0187
1-statistic 0933 0227 1459  0.B09
PYR&4 Coefficient 0192 0091 0299 0173
Std. coefficient 0245 0135 0401 0.250
I-slatistic 1.421 0.903 2488 1.887
GINI&4 Coefficiem =0089 =0066 002 -0071 =006k -0.038 0081 0059
Sid. Coefficient -0.568 -0473 -059%0 -0506 -0375 0282 0525 D425
F-statistic =338 =259 -357T7 3007 <2216 -=1.774 3324 -2.967
LDGINIGE Coefficient =0.030 0,030 ~0.034 0031
Sid. coefficient -0.432 —0.439 —0.489 =1,452
I~statistic =2.769 =3.059 -3.593 -3.718
DEM Coefficient =1.321 -1.287 0919 -=-1.061
-statistic -1.933 =2.527 =153 =239
NOB ] 37 34 37 34 42 9 40 38
F {model) 4485 7351 4577 8250 3490 7,707 5798 11099
R 0225 (435 0284 0523 0154 0414 0330 0577

*The dependent variable is G. the average growth rate of real per capita GDF between 1960 and 1990.

Sensitivity Analysis

To examine the robusiness of our baseline regression results, we extend the base
regression by adding more variables commonly used in growth empirics; see Levine
and Renelt (1992), among many others, These variables, which we call sensitivity vari-
ables, include the population growth 1aie (PGRW), urbanization ratio (URB), open-
ness (XGDP), investment share (/NVSHR), black market premiuvm (BMP), and
financial development (FNDF). Obviously enough, some of these variables such as
investment share and openness are endogenous. However, even using lagged values of
these variables as instruments does not change the resulis significantly. Four groups of
regressions were estimated based on the fixed-effects model. Since the baseline regres-
sion results suggest that adding democratic and time-specific duminy variables does
not seem to change the results significantly, these dummy variables are not considered
here. The regressions in the first two sets are backward stepwise regressions, The sen-

sitivity variables are first all added and then the least insignificant one is deleted in a
backward way. See the results in Table 4 where regressions 1 1o 4 are based on the
Barro-Lee education data (the subsample) and regressions 5 to 8 are based on the
education data (the full sample) from Nehru et al. (1995). In the third group of sensi-
tivity regressions each regression is obtained by adding only one sensitivity variable
to the base regression each time. The results are reported in Table 5 (based on the
Barro—Lee education data). Then we use the Nehru et al. (1995) education data to
check the sensitivity of regression resuls for the full sample. The sensitivity analysis
results for the last group are reported in Table 6.
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Tuble 4. Sensitivity Analysis I: Stepwise Regressions

Independent
variable* ) i2} 2} 4} f3) ] A7) {8

GOP-1} Coefficient 0680 0655 0626 -07% -0573 -0387 -0.570 -0.600
Std. coelfficient -0.546 -0.519 0463 0539 0428 -0455 -0.441 0401

-statistic 4872 5173 =5.176 6638 48521 -5542 5420 -5217
MYPR(-1)  Coefficient -1128  -1073 -0.586 -1.103
Sud. coefficient  —0.249 =0.237 0043 0270
[=Statistic =2.302 -2234 =1353 <3166
PYRI[-1) Coefficient =032 0316 0314 0095
Std. coefficient 0091 -0.088 =088 0024
[-Statistic =1.268 =1.232 -1.122 -0325
GINK-1) Coefficient 0081 0.030 0080 0091 0108 0.107 0120  0.103
Std coefficient 0.1 0059 0.057 0.110 0127 0.126 0.142 0110
-statistic 1.347 1320 1374 1.543 1.771 1.766 2.006 1.635
PGRW Coefficient =1.811 -1B37 -1.623 1268 0188 =0.145 =0.136 =0118
Sid. coefficient —0.268 =0273 =023 0186 0343 0266 =024%9 =022
r-statistic -2831 -2B72 2586 -2088 <3519 3027 2869 2483
XGDpP Coefficient 0.063 0.058 [IARE] 07T =111 =1589 =LBS8E =|.A46
Std. coefficient 0146 0136 G283, 0247 0243 0239 0280 0224
[-stalistic 1552 1.487 31326 2939 <2810 -2634 -3316 -1661
INVSHR Coefficient 0.137 0.137 0137 0135 0109 0.115 0117 0.174
Sid. coefficient 0.236 0,237 0235 0232 0,172 0.183 0.187 0258
f-shatienie 3000 ELE 1146 3172 135 5% 1585 %
URB Coefficient 0085 0080 0114 0585 -0.579 0628
Std. coefficient 0066 0154 0249 =0.108 —=3108 0117
-statistic 1264 -1.192 191 -1598 -1.614 -1.758
BMP Coefficient 0479 —0.460 0.075 0.035
Std coefficient -0.086 —0.083 0166 0.100
(-statistic =1.177 -1.129 1.923 1.189
ENDP Coefficient 1.245 0.583
Sid. coefficient 0.062 0028
(-atatistic 0.730 03584 -
NOE : 185 166 185 185 183 187 187 217
COUNTRY n »n n n 43 43 43 46
F (dummy) 3059 3029 2916 2757 3363 3526 3630 4028
F (model) 9578 10483 11751 12A2 11204 12358 13879 1347
R ] 0696 0692 0655 0646 0702 0697 0.6 0631

*The dependent variabie is G. the growth rate of real per capita GDP.

. First we discuss the stepwise regressions in Table 4. For the base regression variables,
the regression coefficients of GDP are still negative and significant in all the four cases,
Primary education enrollment ratio has negative coefficients. which are significant in
three out of the four cases. The regression coefficients of the GINI coefficient are still
positive but insignificant. Note that they are significant in the base regressions (the

.fixed-effects model). These insignificant, positive coefficients further support the
ambiguity between growth and income inequality derived from our general theoreti-
cal model.

For the sensitivity variables, the estimates for the growth effects of financial devel-
opment (with positive coefficients) and black market premium (with negative
coefficients) have the same signs as in King and Levine (1993a,b), but they are not
statistically significant. Therefore, they are deleted (see cases 1 and 2). The remaining
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Table 5. Sensitivity Analysis If: Based on the Barro-Lee Education Daia

Independent
variabls* 1) i2) i3} {4) {3) {6)
GDP(-1) Coefficient =069 -0.690 -0.512 0547 0588  -0.628
Std. coefficiemt 0516 0510 -=0378 0404 -0.466 —(.480
i-statistic =6.252 6697 5249 4327 6,107  -5.561
MYPR(-1) Coelficient 0568 -0.681 -0317 -0056 -0.580 -0.105
Sud, coefficient =039 0167 0077 ~-0.014 0128 -0.026
r-statistic -1.656 2059 -1.069 0120 -1.681 ={1.340
GINI(-1) Coefficient 0.158 0.130 © 0,093 0.148 0.131 0.150
Std. coefficient 0.192 0.157 0.113 0.179 0.161 0.188
i-statistic 2.636 2.192 1.522 2.407 2,104 2.545
PGRW Coefficient -1.656
Std. coefficient  —0.244
-statistic -2.607
XGDpP Coefficient 0.120
Std. coefficient 0.305
;-siatistic 3.557
INVSHR Coefficient 0.151
Sid. coefficient 0.260
" rstatistic 3423
L'RB Coefficient -0.009
5td. cocfficient =0.020
1-statistic =).159
BMP Coefficient —0.791
Std. coefficient —0.142
rstatistic =1.B73
FNDP Coefficient 2,653
Std. coefficient 0.134
f-slatistic 1.505
NOB 185 185 185 185 166 183
COUNTRY a7 37 37 37 37 kY
F (dummy) 4398 4.493 2.153 4032 3.825 4147
F (model) 12398 14277 13976 10225 12.740 11.155
R’ 0.594 0609  0.607 0.575 0.598

0.629

*The dependent variable is &, the growth rate of real per capita GDP

sensitivity variables in cases 3 and 4 are all significant. Population growth and urban-
ization have negative effects on growth, while openness and investment have positive
effects. All of these follow the conventional wisdom.

Even though the positive association between inequality and growth has been pro-
duced in our two testing scenarios above, the change from significant coefficients for
the Gini coefficients in our base regressions to nonsignificant ones in the sensitivity
tests leads us to another step in our empirical examinations. One possible reason
for this change is the correlation between the GINI coefficient and the sensitivity
variables or the correlation between the sensitivity variables (the multicollinearity
problem), or the correlation between growth and other sensitivity variables since pop-
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Table 6. Sensitivity Analysis III: Based on the Nehry et al. (1995) Education Data

Independent -
variable* ) {2) (3} (4) (3) {6)
GDF(-1) Coefficient —{.728 0,738 0598 —{.601 0600 —{.725
Std. coefficient 0486 —0.505 0400 —0.402 0465 —0.481
r-statistic ~-6344 -6R58. =5.830 5192 65474 5906
MYP (-1 Coefficient 0313 296 0170 0057 0357 £.158
Std. coefficient -0078 -0076 -0.042 0014 0100 —0.040
t-statistie -1067 1086 -0.624 018 -=1385 -0.569
GINK(-1) Coefficient 0168 0133 0108 0164 0156  0.160
Std. coefficient 0.179 0.146 0.115 0.175 D.184 0.176
f-statistic 2.645 2,155 1.686 2.568 2.583 2.538
PGRW Coelfficient ~1.069 : :
Sid. coefficient  -0.146
r-statistic -1.837
XGDhp Coefficient 0071
5td, coefficient 194
r-statistic 2628
INVSHR Coefficient 0.159
Std. coefficient 0.236
r-siatstic 3.453
URB Coefficient =036
Std. coefficient 067
I-statistic —.802
BMP Coefficient -0.792
Std. coefficient =147
r-statistic -2.109
FNDP Coefficient 2.581
Std. coefficient 0.115
1-statistie ; 1.443
NOB 217 216 217 217 187 212
COUNTRY 46 46 46 46 43 . 46
F (dummy) 4871 5067 3693 4712 4151 4,093
F (model) 14334 15888 17.148 1343 16799  13.568
’ 0591 02 0610 0SE4 0647 060

*The dependent variable is G, the growth rate of real per capila GDP.

ulation growth, openness and the investment share can explain growth very well. For
this reason, we have further estimated another two sets of sensitivity regressions by
adding only one sensitivity variable into the base regression each time. See the results
in Table 5 and Table 6. The lagged GDP has a strong negative effect on growth in the
presence of other sensitivity variables. Educartion has a negative but insignificant effect.
Except for one regression (regression (3) in both Table 5 and Table 6) when the invest-
ment share is added, the regression coefficients of the GINI coefficient are all posi-
tive and significant: These two sets of estimations seem to confirm that the positive,
significant association between inequality and growth in our baseline regression is

robust,
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4. Concluding Remarks

In this paper, we have shown theoretically that income inequality may lead to higher
economic growth if public consumption enters the utility function. Empirically, our
baseline estimations and the sensitivity analysis have shown that income inequality
is positively, and very often even significantly, associated with economic growth.
These findings stand in sharp contrast to the significant negative association between
inequality and growth found by Alesina and Rodrik (1994) and by Persson and
Tabellini (1994). x

In light of both theoretical models and empirical findings, we shall admit that the
association between income nequality and economic growth is a very complicated
matter (see much more on this point in Benabou (1996) and Perotti (1996a, b)). The
positive effects of inequality on savings and growth in Lewis (1954) and Kaldor
{1957) are intuitively appealing. The negative effects of inequality on growth in the
Alesina-Rodrik and Persson-Tabellini models are also plausible, On the basis of
simple empirical observations, neither positive nor negative association between
inequality and growth shall be interpreted as causality from inequality to growth. To
illustrate this point, we have a significant rising trend in the Gini coefficients for China
in our dataset. In 1984, China had a relatively low Gini coefficient of household income
at 25.7 on a seale of 100. By 1992, China reathed a relatively high Gini coefficient of
income at 37.8. This rapid increase in income inequality {(12-point rise in B years) is
assuciated witn the spectacular growth performance of 9.8% average growth in real
GDP But for the UK, the 10-point rise in the Gini coefficient cf income inequality was
associated with moderate (2-3%) or even negative episodes of economic growth from
1977 to 1991 (Goodman and Webb, 1994). It would be of great interest to explore the
dynamic interaction between inequality and growth for those countries with significant
time trends in their income distribution.®
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Notes

1. Persson and Tabellini (1994) have shown a similar negative relationship berween income
inequality and economic growth in a two-period model. A variety of theoretical approaches can
be found in Greenwood and Jovanovic (1990), Banerjee and Newman (1993), Galor and Zeira
{1993}, and Perroti (1993).

2. These countries are (by the World Bank and IMF three-letter muntry code): AUS, BEL.
BGD, BGR, BRA, CAN, CHL, COL, CRI, CSK, DEU, DNK, DOM, ESP, FIN, FRA, GBR,
HKG, HND, 1{UN, IDN, IND, IRN, ITA, JAM, JPN, KOR, LKA, MEX, MYS, NLD, NOR, NZL,
PAK, PAN, PHL, POL, PRT, SGP. SWE, THA, TTO, TUN, USA, VEN, and YUG.

3. There are two indices in Gastil (various issues) measuring <ivil liberties and political cights,
Since the two are highly correlated, we only use ope of them-—the civil liberty index—in our
base ragression but interpret it broadly to capture both civil liberties and political rights. We use
the average index for the period 1972-89 as reported in Barro and Lee (1994). The index is
defined from 1 to 7, with 1 assigned to countries with the largest degree of civil liberties.

4. Since the growth rate is calculated based on the current and lagged pennod GDF and the
lagged GDF also appears on the right-hand side, we have reestimated regression (16) by replac-
ing the lagged GDP with GDP lagged for two time periods (ten years). The estimation results
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did not seem lo change. We have also estimated the baseline regression using the instrumental
variables method, with the insirumental vanables being the right-hand side variables lagged one
additional time period. The change in the magnitudes and significance levels of the regression
coefficients are small.

5. To conserve space, we report only the fixed-effects model results from now on. However, the
random-effects model results are available from the authors.

6. Alesina and Rodrik {1994, p. 485) have also emphasized this point. See Atkinson {1997, and
Xu and Zou (1997) for explorations of the rising inequality in the UK and China, respectively.
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