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Abstract

This paper examines the effect of inequdity on growth among the sub-nationd satesin India Theoreticdly,
growth of the regiond economy is driven by productive public invesment in the provison of hedth and
education services financed by a linear output tax, and the optimum tax rate is determined by the median
voter. Unlike the exiging results, we obtain an ambiguous relationshp between initid inequdity and
subsequent economic growth. Analysis of the Indian state-level data suggests that rurd inequdity influences
growth of totd output more than urban inequdity, and does 0, negatively. The indicator of intersectora

inequality is more important in explaining sectora output growth.

1. Introduction

Exigting studies for developing countries (see, for example, Ravalion, 1995; Ravalion and Datt, 1996) have
often emphasized the need to boost economic growth in an attempt to reduce poverty. The relationship
between growth and poverty is complex and depends, to alarge extent, on the relationship between growth
and inequdlity (Datt and Ravalion, 1992). If there is arise in inequdity while the economy is growing, this
may not only offset the poverty-reducing effects of growth, but may aso retard subsequent growth through

redigtribution in favour of non-accumulable factors.
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The literature on the effect of inequality on growth' has gained momentum since the influential papers
by Alesina and Rodrik (1994) and Persson and Tabdlini (1994) (hereafter we abbreviate these authors as
AR and PT respectively). The difference between AR and PT arises from the fact that AR condder infinitely
lived agents, while PT congder an overlapping generations (two-period) model. However, they share the
underlying logic that there is aredigtributive role for the government to combat inequdity within a democratic
set-up. In AR, government investment in productive services financed primarily through taxation of capital
will interact with the growth-enhancing policies. With atax on capitd, there is the wdl-known incentive and
disncentive effects on capita income, where a‘pure’ capitaist (who has no labour income) would prefer the
growth-maximising tax rate. Higher inequality (defined in terms of digtribution of |abour endowment relaive
to capitd in the cross-section of population) will, however, induce the median voter (who has some labour
income) to prefer a tax rate that is greater than the growth-maximising tax rate, thus lowering growth.
Similar result is obtained in PT where taxes are used only for redistribution; thus a higher rate of capitd tax
unambiguoudy depresses the incentive for private investment and growth. Both papers anayse the effects of
the political outcome? (by assuming a voting process on the level of the tax rate) generated by a given
income digtribution and suggest that countries with greeter economic inequdity experience lower future
economic growth. Partridge (1997) empiricaly examines the nature of the inequdity-growth rdationship a a
sub-nationd level for the states within the US and finds that there is a positive rdaionship between initid
inequaity and subsequent growth. Factors like free inter-regiond mohbility of physcd and human capita
were conjectured to be respongble for this postive reationship, though nothing was formadly tested.
Another interesting paper on the inequality-growth issue a a sub-nationd levd is by Ravdlion (1998) for
131 counties of rurd China for the period 1985-90, where he argues that aggregation affects conventiona

tests of whether inequdity impedes growth.




The present paper examines the inequdity-growth relaionship for a developing country (India) and
modifies the theoreticadl model developed by AR or PT to include features that resemble the sub-nationd
Indian states. Among the feetures of the theoreticd modd are: a modd of overlapping families of infinitely-
lived agents a la Well (1989), and more importantly, an output tax (instead of acapitd tax asin AR or PT).
Output taxes closdy resemble the taxes on sdles and purchases which are a very important source of state
revenues in India We aso consder the provision of public services in hedth and education at the state-leved
which is entirdly under the jurisdiction of the Indian dates, as enumerated in the ‘sate lis’ of the Indian
condtitution. In section 2, we consder an endogenous growth model where growth is driven by productive
invesment in the provison of such public services financed by an output tax, and the optimum tax rate is
determined by the politica process (median voter rule) as in a democratic set-up like India. Asthetax ison
output, it affects both labour and capitd income. Since the median voter has both kinds of income, the effect
of an output tax on the median individud’s utility is ambiguous. Consequently, the median voter will choose
an optimum tax that may be higher or lower than the growth-maximising tax rate depending on whether the
redigtribution raises or lowers higher net labour income,

Udng the date-level data for the period 1960-1994, the second part of the paper empiricaly
examines the nature of the inequdity-growth relationship for the Indian states. section 3 describes the data
while section 4 reports the econometric andyses. We perceive that there is some vaue-added in our
empirica exercise: firgt, mogt existing empirical studies for developing countries examine the effect of growth
on ensuing inequdity (eg, Ravdlion, 1995; Ravdlion and Datt, 1996). The only study that consders the
two-way reationship between growth and inequdlity is that by Deininger and Squire (1998). Using data
from a cross-section of countries, they find little support for the Kuznets hypothesis while there is a strong
negative relationship between growth and inequdity. There are obvious problems with the cross-country

comparisons because of heterogeneity among nationa economies. The problem is minimised if one consders



the sub-nationa states instead.

Indiais an interesting case in point, as the importance of economic growth has long been emphasized
in its fight agang poverty. Within the federd set-up, Indian Sates are dso sufficiently diverse in terms of
geographic, demographic and economic characteristics. Existing empiricd studies congder inter-country
comparisons (see AR, PT, Deninger and Squire) or inter-regional comparison for a developed country
(Partridge), while we focus on the inter-state comparison for the developing economy of India. Also given
the pronounced dichotomy between rurd and urban sectors of an Indian state, we examine the sectord

nature of this relationship, something that has not been explored before.

2. Theoretical Framework
In this section we develop a theoreticd modd of growth with redigtribution at a regiona level. The nationd
economy conddts of n dmilar sub-nationa regions (or ‘saes within a country). A single representative
region is denoted by ‘a’. Producers in region a comprise of alarge number of individuds. The output of
individud i inregion ais

Yo = AK)® (LG, (LK, )%, A>0, 0<g +g,<1 1)
where K, is his capita stock endowment and [ is the number of units of labour supplied.G, is the region-
wide public investment in hedth and educationd services and K, is the capital stock of the regiond
economy. The incluson of G, and K in the production function represents externdity effects arisng out of
public investment in the region a la Barro (1990) and ‘knowledge' effects from the capital stock of al firms
in the regiond economy a la Romer (1986), respectively. Aggregating over dl individuasin region a, given
CRS,wehave: Y ,=A, KL 9% G @)
In deriving (2), the aggregate labour endowment L, (= Lo.€™) is normalised to unity by suitable choice of

units. Here n is the rate of growth of the [abour force.



The government balances its budget in every period, but unlike Alesina and Rodrik who consider
taxation of capital only, we congder the taxation of overall factor income, givenby t.. G, =T, =t,Y,
©)
Defining w;, and r, as the competitively determined private margina products of |abour and capita

respectively, we have:
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The consumption side of our modd is a variant of the Well (1989) modd where the economy of
region a condss of many infinitdy-lived families which are not linked to pre-existing cohorts through
intergenerationd transfers.

The utility function of an agent i (representative of the cohort born a time s) asof timetinregion ais
o . ¥ o
logaithmic. ~ u, = ¢ln [c;1 (s v)]e'q“" O dv (6)
t

Thisis maximised subject to a dynamic budget congraint:
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The optimisation for the representative individua then gives %(CL) =(r,-q)c, (8
Integrating (7) and (8) and appropriately combining themyields: ¢, = q(kl, +v ) 9)

wherev ', is the present discounted vaue of future labour income accruing to those currently dive, i.e.
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We next condder the palitica process of mgority voting through which the government chooses that
tax rate which maximises the wdfare of the median voter. Subgtituting (8) and (9) into the utility function (6),
and then integrating by parts, we have an expression for the indirect utility function for thei-th individual (Us)

which can be written asfollows.

o =& Gin g in(wly) - nr]+ 229 (11)
edg q

The optimal tax t ,* satisfiesdu', / dt , = 0, and the second order condition. Note that U, isgiven by
(11), and w,y and r,in (11) are given by (4) and (5). This enables us to obtain the expressons for fw./1lt
and 1r /1t o

We can thus obtain the optimal tax ratet, whichwill dependon's’ , where s' is defined as

si=YalYa _valyd

= ok S oo - Here ya', v areindividud i’sincome from labour and capita respectively;
valYy YalY,

and Y4, Y are aggregate incomes of region a from labour and capital respectively. Thusthe choice of t ,*
will depend on the value of s'. Given an initid distribution of labour and capital income (corresponding to
certainvaueof t ), ahigher t , ought to change the individud’ s labour- capita income ratio and also that of
the region (i.e., both the numerator and the denominator of the above expression will change). It istherefore
not clear how s' will change with respect to t ,, and consequently the median voter’s optimum tax rate t *
will be ambiguoudy rdaed tos' .

The intuition for this comes from the fact that here the tax ison output, so there are incentive as well
as disncentive effect on both labour and capitd income. This is in contrast to AR where labour income
responds pogtively to a higher tax rate (which is exclusvely on capitd). Consequently, in our case, the
median voter — who has both labour and capita income — responds ambiguoudy to higher t, The ‘pure
capitdig (as in AR) prefers the growth maximising tax rate (t5), but here the median voter’sided t, (t2*)

could be greater or less than t”, Therefore, the effect of initid inequality on growth could be negative or



positive.

In order to derive the growth-maximising tax rate, we use the goods market equilibrium condition for

region a in per capitaterms: e, =% =w - n (12)

a a

where e, isthe per capita (endogenous) growth rate for the region.
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The evolution of aggregate consumption can be shown to satisfy Ca= (ratn-0g)C, - ngK,, fromwhich

it followsthat e, =fa - - Q- nqﬁ (13)

c

a a

In the steady State, dk,/dt = 0, and aso dc,/dt = 0 by definition. Combining equations (12) and (13)
by diminating ¢,, and then using the balanced budget congtraint (3) in per capita terms gives us an equation
(not shown) linking e, and t ,, from which the Barro (1990)-type inverse U-shaped relatior? between e, and
t o emerges — here with overlgoping families of infinitdy-lived agents. The growth-maximising tax rate (t )
sttisfiesde, / dt , = 0.

We next condgder the important case that is typica of many developing countries, where a
proportion (m) of the tota tax revenues T, is used by the government as redistributive transfers to the labour
component of individuad income. This means that the proceeds of the tax revenue augment an individud’s
labour income by the amount nt ', Labour income after the transfer is therefore wil', + it 3y, and capital
income is rk'.. Also, the government spends (1-mt 3. on health and education schemes, which means that
we now have the government budget congtraint as G, = (1-mt .Y .

By retracing the steps as before, we can find the tax rate that maximises the utility of the median

individual. Once again, it is unclear whether the median voter prefers atax rate (t, ) higher than the growth-



maximising tax rate (). What we can say, however, istha with redistributive transfers from the output tax
revenue, the median voter’s utility-maximisng tax rate ought to be higher than without the redigtribution
scheme. In this sense the possibility of initid inequdity having a negative impact on growth (asin AR) is

increased, but it is till not certain that this would be the case.

3. A Case Study of Indian States
Sections 3 and 4 will examine the nature of the relationship between inequdity and growth, usng state-level
data from India over 1960-94. The Indian congtitution gave strong economic/financid powers to the
nationa government (centre) with respect to the core sectors including industry, defence, railways, post and
telegraph, atomic energy while states have primary control in health and education. The most eastic sources
of tax revenue, namely income, excise and customs taxes are levied by and accrue to the centre, while taxes
on properties, purchases and sales (most important source of date tax revenue) are levied by the States.
However, most expenditures are incurred a the state-levd. Given this imbdance in financd powers
between the centre and the states, there are different mechanisms of transfer of resources from the centre to
the states. Compared to states share in centra taxes, proportions of state taxes are generdly higher in totd
date revenues, which finance various developmental and nondevelopmenta expenditure. Bulk of the state
revenues is pent on development account, which includes expenditure on hedth, education, community
services, an inter-State variation is noted here.

The theoretical modd attempts to capture the important characteristics of the Indian federd dates.
For example, a proportiona output tax closaly resembles taxes on sales and purchases, which are one of the
main sources of date taxes in India Also, public development expenditure in the provison of socid and

economic sarvices features prominently in the Indian sates and its incluson in the production function thus



captures an important characterigtic of the Indian sub-nationd economy. Findly, we consder the politicd
process of mgority voting to determine the optimum tax rate, which reflects the democratic nature of the
process in line with the Indian practice.

3.1. Testable Hypotheses

For given vaues of the rate of growth of population (n) and the rate of time preference (g) - taken to be
identicd for dl regions under congderation growth of output in any state a (a=1,2,..,)) over aperiod of
timeisafunction of initid output, Y 5, capita, kyp and someindex of initid digribution, | o :

€a=f(Yz0, Keo, | 20) (14)

Incluson of Yy asthe leve of output or income in the initid period dlows us to test the vdidity of
the hypothesis of growth convergence as advocated by Barro (1991). In endogenous growth models with
externdities, convergence holds only if measures of initid human cepitd are hed congtant (Barro, 1991).
Thus for a given leved of initid capitd, Yy is expected to have a negative influence on growth in the cross-
section andyss. ky refersto indices of both physical and human capital, both of which are expected to exert
a pogtive influence on growth (also see discussion in section 4). The centrd hypothesis of our concern is that
other things remaining unchanged, economic growth e, in any state a depends on initid inequdity | o inthe
dae initid inequdity may have a negative or pogtive effect on growth, depending on whether the median
voter dedresatax rate that is higher or lower than the growth-maximisng tax rate.

In the Indian context, (1) the median voter is clearly one who has more labour income than capitd
income, which follows from the fact that India is a labour-surplus economy. It is dso true that (2) popularly
elected governments undertake redigtributive transfers in favour of the poor (whose income is largely labour
income). These two factors are nore likely to result in a negative relaion between inequality and growth, as
the median voter’'s preferred tax rate is more likely to be higher than the (regiond) economy’s growth

maximising tax rae’,
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Indian states are often characterised by the pronounced dichotomy between rura and urban sectors
within a gate. Although in the theoretica section we do not modd the rurd and urban sectors explicitly, we
can gill obtain testable hypotheses regarding the link between initid inequdity and growth from asectoral
perspective. If we now make the plausible and quite redistic assumption that (1) the rurd sector comprises
individuas having mostly labour income, and that (2) the government levies taxes to redistribute incomesin
favour of the rurd sector, then the median voter (who in the Indian context has more labour than capitd
income and thus can be assumed without much loss of generdity to belong to the rurd economy) would
favour higher taxes. And given that the growth rate has an inverse U-shaped dependence on the tax rate, it is
more likely tha the median voter's ided tax rate will lie to the right of the growth-maximising tax rate. In
other words, rura inequdity matters more in the Indian context, and dso it is more likely that higher initid
rurd inequdity would lower growth.

3.2. Description of Data

The data used for our purposes are obtained primarily from various government sources like the Nationd
Sample Survey (NSS), Government Accounts, and compiled by the World Bank (Ozler, Datt and
Ravdlion, 1996). This is a unique data- set that contains, amnong other things, information on net sown area
(for dl crops), net state domestic product (SDP) including sectoral SDP for agriculture, manufacturing etc.,
population, rurd and urban Gini coefficients in the digtribution of consumer expenditure, State-levd
developmenta expenditure on the public provison of socid and economic sarvices including hedth, and
education for Sxteen mgor sates in India. For the andyss of this paper, we study the period 1960-1994
for which the data-set is complete. This basic data- set has been supplemented by the information on literacy
(source: Reports of the Census and the Education Department, Government of India, various issues) and
also that on state-leve taxes and expenses (source: Reserve Bank of India) for these states.

An andyss of rurd and urban inequaity Gini indices in 1960 and output growth per capita over
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1960-94 does not suggest any specific pattern (pogitive or negative) of relaionship between initid inequdity
and subsequent growth. There are states with low (high) initid inequdity and high (low) subsequent growth
as well as those with low (high) initid inequality and low (high) subsequent growth. For example, anong the
gx most initially unequal rural regions (Rgasthan, MP, Karnataka, Kerala, AP and Gujarat), annual rate
of growth has been low (less than 1%) in four (exception being AP and Gujarat). Among the states with low
rurd inequdity in 1960, Bihar, Jammu and Kashmir (J&K), West Bengd have low growth (below 1%)
while Maharashtra and Tamil Nadu have high annud growth rates around 4%. Punjab has witnessed one of
the highest rates of growth among the Indian sates and levels of initid rura and urban inequdity have been
seventh largest among the selected dtates. Table 1 shows the bivariate corrdation coefficients between
growth of output per capita and rurd and urban Gini indices. Annua growth rate per capita output is
negaivey and datidicdly sgnificantly reaed to both rurd and urban inequdity Gini indices. There is a
sgnificant and positive correlaion between per capita development expenditure and State-level tax rates and
that between Gini indices and State-level tax rates, as assumed in our theoretical modd.

The bivariate corrdation andys's, however, assumes that the states under consderation are identical
in dl respects other than growth and inequdity. Thereis, however, Sgnificant inter-date variaion in theinitid
levels of income per capita, literacy rates, net sown area and per capita State development expenditure. This,
in turn, necessitates an assessment of the inequality-growth relaionship in a multiple regression framework,

after controlling for al possible factors affecting the relaionship.

4. Econometric Analysis
Basad on a multiple regresson framework, this section examines the effect of initid inequaity on subsequent
economic growth in the Indian Sates.

4.1. Sngle cross-section estimates



The smplest way to proceed isto make use of the Single cross section framework where the growth rate of
output over the sample period 1960-¥4 is determined in terms of values of explanatory variables (including
indices of inequdity) prevalling in the initid year, 1960. But the resultant sample is rather smdl as we have
information on only 16 mgor Indian states observed during this period. Nevertheless, one may argue that a
sgngle cross-section framework is more suitable to andyse the effect of initid inequality on economic growth
since it takestime for the political process to affect distribution and subsequent growth. Hence, we start with
the single cross section analyss of the complete modd and then delete the inggnificant variables to obtain a
parsmonious model. The dependent varigble of our interest isthe rate of growth of per capita state domestic
product (GRPCINC) over the period 1960-94°. Choice of the explanatory variables is guided by equation
(14). However, given the nature of the data at our disposa, we need to make some modifications to the
growth equation we estimate. We express state domestic product, its growth and also capital as proportion
of total population in per capitaterms. For the Indian economy, the size digtribution of income is not readily
avallable; what we observe is the size distribution of per capita monthly consumer expenditure® (available
from the NSS reports) which in turn generates the estimates of inequdity Gini indices used in our andyss.
However, we only observe separate indices of the rural and urban inequdity Gini indices, but not an index of
totd state-levd inequdity. Totd inequdity can, however, be thought of as an aggregate of rurd inequdity
(RGINI), urban inequdity (UGINI), and the inequdity between rura and urban areas. In the absence of a
better measure of the intersectord inequdity component, we congtruct the ratio of rurd monthly mean
consumption to urban monthly mean consumption and use this ratio RRUMEAN as an indicator of
intersectoral inequality’. The mean rurd consumption is relatively higher than mean urban consumption if
RRUMEAN is gregter than one, and relaivey lower if thisislessthan one. If the digtribution of consumption
is pogtively skewed, the median is dways lower than the corresponding mean. Thus, we include UGINI,

RGINI and RRUMEAN as the three components of tota inequality in the growth regresson. One may aso
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ague for the incluson of the date tax rate in our regresson. However, there is a sgnificant datistica
correlation between the tax rate and inequdity indices. Accordingly, we include only inequdity indices (and
not the tax rate) in our regressons.

The set of explanatory variables includes per capita state domestic product (PCSDP60), rurd Gini
(RGINIBO) and urban Gini (UGINIE0) coefficients and dso the intersectord inequdity component
(RRUMEANGO) prevaling in the initid period, 1960. In view of the difficulty to obtain an overdl index of
aggregate capita at the Indian sate-leve (see Loh, 1995), we include three indicators of capitd: literacy rate
(LITRTE0) as an index of human capitd; per capita sown area (PCAREAGO) and per capita date
expenditure in the provison of socid and economic services (PCDEXPG0) in the year 1960 as indices of
physica capitd.

Means and standard deviations of explanatory variables are given in column 1 of Table 2. We firgt
edimate the complete modd (column 2) and then delete the indgnificant variables to obtain a more
parasmonious specification (column 3). These esimates use White€'s correction for the presence of
heteroscedasticity. R and F statistics describe the goodness of fit of each specification. A comparison of
these two sets of estimates suggests that the parsmonious mode yidds dightly better results in terms of the
F gatidtic.

The main inferences from our estimates are worth noting. The coefficient of PCSDP60 is negative
and ggnificant, implying that states with ardatively higher leve of initid output per capita have a Sgnificantly
lower growth rate over the period 1960-94. Thisin turn lends support to Barro’s b convergence hypothesis.
It is dso noteworthy that the rate of convergence among the Indian states has been rather low as has been
observed by Cashin and Sahay (1996). Secondly, the effects of PCAREAG0, PCDEXP60 and LITRT on
growth per capita reved that the coefficients of dl three types of capitd are postive and sgnificant: so both

physica and human capitd per capita Sgnificantly enhance growth of total output per capita, thus confirming
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our a priori expectation. More importantly, the coefficient estimate of RGINIG0 is negative and significant
while that of UGINIGO0 is pogtive (but inggnificant): thusinitid rura inequality has a negative rdaionship with
economic growth per cgpita in the ensuing period while initid urban inequdity has a pogtive but
insignificant impact on growth. In addition, the intersectora inequality index RRUMEANGO is negative and
ggnificant. In terms of the testable hypotheses arisng out of our theoretica model, the result on RGINI
seems plausible while that on RRUMEANGO seems less plausible. As discussed in section 3.1, given our
assumptions, we expect initid rurd inequdity (as indicated by the rura Gini index, RGINI) to have a
negative impact on growth. As regards the sgn for RRUMEANGO, assuming that the median voter livesin
the rural sector and that the popularly elected government uses an output tax to redistribute incomes in
favour of this sector (see discussion in section 3.1), the median voter will desire ardatively higher tax (which
is expected to lead to lower growth) when mean consumption in the rura sector is lower, and vice versa
when the mean rurd consumption is higher. In other words, we expect the coefficient of RRUMEAN to be
positive when regressed on growth.

One possible atistical reason for this incongstency is the omitted variable bias in the single cross-
section regression that arises from ignoring the state-specific aspect of the aggregate production function.
Idam (1995) argues that this omitted variable bias can be redressed if one considers a pand data approach
instead, which takes us to the next section where we re-examine this inequaity-growth relaionship by
consdering both the state- specific effects as well asthe variaion over time.

4.2. Panel data estimates

Idam (1995) argued that the dgnificant convergence result of cross-country regresson analyses may be
revised in a pand data anadyss when the differences in the aggregate production function across economies
are dlowed for. In our case, however, the use of pand data introduces individua state-specific effects as

has been indicated by the Striking diversity among the Indian states (see discussion in section 3.2). The Sate-
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specific aspect of the aggregate production function thet is ignored in the sSingle cross-section regresson is
correlated with the included explanatory variables that creates omitted variable bias. The panel gpproach as
discussed below redresses this bias.

Let us now modify equetion (14) to consder a smple fixed effect mode of the following form for

thesthstate, s=1,2,...,.16: ey =b 'xg-1+f, +ug (15)

where f gis the fixed effect, x¢-1 isthe k*1 vector of lagged exogenous regressors and gt is the vector of
random disturbance term. The fixed-effects f g of (15) will account for the unobserved differencesin growth
due to inter-gtate differences in history and economic structure and capture the heterogeneity that causes the
inconsstency in the OLS regression. We corsder a fixed-effect rather than arandom effect modd because
the sat of dtates selected in our data-set is unlikely to be random - it is rather a conscious choice largely
determined by the avallability of relevant information.

We hypothesize that the growth of output per capita for a given state s over each sub-period t
depends on output per capita (PCSDP), rurd, urban and intersectora inequality indices (RGINI, UGINI,
RRUMEAN), literacy rate (LITRT), per capita total sown area (PCAREA) and per capita State
development expenditure (PCDEXP) at the beginning of that sub-period. We correct for the presence of
heteroscedadticity in the error sructure (usng White's correction) when date-level heterogeniety is
considered in the fixed effects modd.

There are 35 annual observations (over a period of 1960-94) for each of 16 mgor Satesin India,
though there are missing observations on inequdity Gini indices for the years when the NSS was not
conducted. Since growth takes place over a period of time where the short-term disturbances for annua
observations may feature prominently, we rearrange the annua data so that 35 years of annua observations
for each date is divided into 7 sub-periods, namey, 1960-63, 1964-68, 1969-73, 1974-78, 1979-83,

1984-88 and 1989-93. The choice of these sub-periods has been dictated by the years for which NSS
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information on inequdity Gini indices are available. Thus, the total number of observations for 16 sates turns
out to be 112. Usng this five-yearly pand data, we estimate the fixed-effect least squares dummy variable
(LSDV) modd (15). Means and standard deviations of the regresson variables are shown in column (1) of
Table 3 while the coefficient estimates with t-gatistics (shown in the parentheses) are given in column (2) of
the Table. All estimates are corrected for the presence of heteroscedadticity.

We compare the LSDV genadised leest square edtimates (column 2 of Table 3) with
corresponding single cross-section OL S estimates with the parsmonious specification shown in Teble 2. As
before, there is evidence of convergence of total output among the Indian states as the coefficient of initia
date level output per capita (PCSDP) is negative and significant though the absolute vaue of the coefficient
is how sdler. Among various capita variables only LITRT ill Sgnificantly enhances growth per capita
while the coefficients of PCDEXP and PCAREA are now indggnificant (and hence dropped from the
parsmonious specification). The indgnificance of the two capitd terms could be attributed to the limited
samplesze.

Significant differences arise with respect to the impact of inequdity on growth: while in Sngle cross-
section coefficients of both RGINI and RRUMEAN were negative and sgnificant, in the LSDV modd
coefficient of RGINI is negative and that of RRUMEAN is positive, both coefficients being sgnificant. Thus
we obtain condgtent LSDV edtimates such that lower rurd or intersectord inequdity enhances economic
growth per capita; however, urban inequdity ill fals to have a sgnificant impact on subsequent growth in
the pand dataandysis.

In view of the dichotomous effect of rurd and urban inequdity on economic growth, findly we
estimate the rate of growth of agriculturd and manufacturing output per capita in terms rurd, urban and
intersectord inequdity respectively, among other things. As before, the find specification as summarised in

columns (4) and (5) of Table 3 is obtained by ddeting the indgnificant capitd variables. These estimates are
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a0 corrected for the presence of heteroscedagticity. In this case, however, only the intersectora inequality
term is sgnificant for both rural and urban sectors and the coefficient is pogtive as in the case of total output
growth per capita (column (2) of Table 3). While the coefficient of RGINI is ill negative, this absolute rurd
inequality does not have any perceptible impact on growth in ether sector. In other words, these results
indicate the importance of sectord interlinkages in explaining sectord growth.

Taken together, our results indicate that higher initid rurd inequdity lowers subsequent growth of
tota output while urban inequdity does not have any perceptible impact. One plausble explanation of this
result is that about 70% of the Indian population ill lives in rurd areas S0 that a popular government is
urged to respond more to rurd (absolute and/or relative) inequdity by undertaking various tax-financed
redigtributive programmes. In addition, we find that the indicator of the intersectord inequaity component is
more important than urban inequality, especidly when we consgder sectord growth regressions. Thus
compared to most existing studies like by AR (1994), PT (1994) or Deininger and Squire (1998), we derive
aricher set of reaults. In addition to the decomposition of total inequality into sectord inequaity components
and the use of the pand data technique, our results may aso be influenced by the fact that we use
consumption inequality instead of income inequality. Since the extent of consumption inequdity is generdly
less than that of income inequality, it is expected that the optimum tax of the median voter would be less than
that in case of income inequdity, thus lowering the disncentive effect of tax on investment and subsequent

output growth.

5. Conclusion
In terms of an endogenous growth framework this paper has examined how initid inequdity affects
economic growth in the ensuing period, where growth of the regiond economy is driven by productive

public investment financed by linear output taxation. It is suggested that initid inequdity in the distribution of
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income leads to the optimum rate of taxation (determined by the median voter) being different from the rate
that maximises the economy’s growth rate: however, the precise relaionship remans ambiguous and
depends on the net effect of the output tax on labour and capitd income of the median voter. Empirical
estimates from the Indian gates suggest that rurd inequdity is more important to explain growth of tota
output per capita and there is a negative relaionship between the two. It is dso clear that the indicator of
intersectora inequdity is quite important in explaining sectord output growth.
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Notes

1 While in the Kuznets (1955) inverted U-hypothesis, growth causes higher or lower inequality depending
on the level of development, the direction of this causdity has been reversed in the recent endogenous
growth literature.

2 There have aso been studies that focus on growth with non-political considerations of redigtribution. For
example, see Galor and Zeira (1993).

% This is dear from smulations with different values of t,, and using parameter values consistent with the
Indian case. These smulations are available upon request.

* Note from section 2 that for the case where a mproportion of tax revenues is used as redistributive
trangfers to the labour component of income, thisiswhat we would expect.

> In the single cross-section analysis, initid inequdity is considered to be predetermined relative to growth
over the next thirty-five years, thus any direct causation from growth to inequdity is ruled out.

® Consumption is well insulated from trangtory movements and can thus help focusing on pure long-run
component of income inequdity (Blunddl and Preston, 1998).

" We thank a Referee for suggesting us this measure.



