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Abstract

This paper investigates empirically the effects of trade openness
on regional inequalities in India and in Brazil. Regional inequality
has been rising in India since 1990 and now reachs a critical level.
Regional inequality in Brazil varied over the period 1985-2004 with
alternating periods of increase and decrease. Our aim is to determine
whether these changes in spatial disparities are linked to greater trade
openness. We conduct this investigation by using the cointegration
technique and the Granger causality tests. We calculate one indicator
of regional inequalities, the Gini index, for each year between 1980
and 2004 for India and between 1985 and 2004 for Brazil. Even af-
ter controlling for other factors, Brazil’s trade openness is found to
contribute to the reduction in regional inequalities in Brazil. The op-
posite result is found for India. India’s trade openness is an important
factor aggravating income inequality among Indian states. Currently,
one of the major concerns of the Indian Central government is how
the rising regional disparities may affect India’s political unity.
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1 Introduction

Regional inequalities, namely per capita income inequalities across states,

are a matter of serious concern in India and in Brazil. Regional disparity has

been rising in India since the 1990s and now reachs a critical level. Currently,

one of the major concerns of the Indian central government is how the rising

regional disparities may affect India’s political unity.

Regional disparities are very high in Brazil. Brazil is still one of the most un-

equal countries in the world for interindividual and regional inequality. There

is clearly a center and a periphery. Regional inequalities varied erratically

over the period 1985-2004 with alternating periods of increase and decrease.

After being elected president in 2002, Luiz Inácio Lula da Silva stated that

efforts to combat regional inequalities and hunger in poorer regions would

be one of his priorities. There is a growing consensus among the Brazilian

political parties that addressing regional inequalities that expose the country

to the risk of fragmentation is a major challenge and a priority for Brazil.

These both countries have undergone trade liberalization in the beginning

of the 1990’s. India’s liberalization program of 1991 reduced trade barriers.

Before 1987, Brazil was one of the most heavily protected economies in the

world. Trade liberalization mainly occured between 1988 and 1995. A strat-

egy of outward orientation led to reductions in tariffs and removal of other

trade barriers. The aim of this paper is to know whether the evolution of

regional inequality in both countries is linked to greater trade openness.

The new economic geography models, some of which are presented in section

2 of this paper, explore the effects of trade liberalization and trade open-

ness on regional disparities within countries. But they differ concerning their

predictions that are dependent on the type of agglomeration and dispersion

forces included and resulting from the chosen hypotheses. Recent empirical

research also leads to contradictory results. Given these different outcomes

concerning the link between regional inequality and trade openness, it seems

likely to many that trade liberalization and trade openness have a different

effect on regional disparities depending on the country and the context in
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which they take place. There is clearly a need for some empirical investiga-

tion.

That is the reason why our investigation of a causal link between trade open-

ness and regional inequality is based on two country cases, India and Brazil.

Many studies (Jha (2002) and Azzoni (2001) among others) have investi-

gated regional disparities in India or Brazil. But, to our knowledge, none

have explored econometrically the causal link between India’s or Brazil’s

trade liberalization and regional disparities while controlling for other fac-

tors of regional inequalities.

More specifically, this paper pursues two goals. First, it aims to identify

the impact of trade openness on regional inequality within India and within

Brazil. We show that India’s trade openness appears to have aggravated

regional inequality within India and that Brazil’s trade openness has con-

tributed to the reduction of regional disparities within Brazil.

But our goal is also to determine whether international economic integration

leads to political fragmentation1, through the channel of regional inequalities.

We are particularly concerned with the impact of the regional inequality on

the political unity of the country. That is the reason why we are interested

in inequality at a state scale and why we work on two federal countries in

which states play an important political role. Trade liberalization could be

responsible for rising regional inequalities that then pose threats to political

domestic integration.

Studying Brazil and India is particularly relevant because of the federal sys-

tem of these both countries. Wide regional inequality poses greater political

risk for federal countries where the division of power between the central

and sub-national level implies flexibility in policy choice. For example, in

a context of rising and large inequalities, the richest regions could call for

lower financial transfers towards the lagged regions or could even call for

separation.

1Alesina et alii. (2000) show that international trade leads to political fragmentation
within countries, by reducing the costs of smallness
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If inter-state inequality keeps growing in India in respect with India’s in-

sertion into the global economy, the stability of the country as a federal

democracy could be called into question. Threat to India’s territorial in-

tegrity comes not from the poor north but from the rich south. In Brazil,

the persistence of large regional disparities has always been a major policy

concern. The Brazilian government launched in the past some programs to

reduce regional disparities and it still faces great challenges in order to solve

these inequality problems.

The paper is organized as follows. Section 2 presents a short review of the

literature on the link between regional inequality and trade liberalization.

Section 3 describes the calculation of the Gini indicator of regional inequal-

ity and presents data on regional inequality and trade openness. Section 4

presents the used econometric methodology and the cointegration techniques.

Sections 5 and 6 provide the econometric results for Brazil and India respec-

tively. Section 7 provides somes robustness checks and section 8 analyses the

results.

2. Review of the Literature

2.1 Theoretical Literature

This paper investigates empirically the effect of trade liberalization on re-

gional disparities within a country. The link between trade openness and

regional disparities within a country has spawned a theoretical and empirical

body of the literature. The new economic geography literature builds models

in which agglomeration and dispersion forces shape the spatial development

and act upon agglomerations. The main idea is that trade openness affects

the location of economic activities that is a major determinant of regional

inequality.

The difficulty is that new economic geography models differ concerning their

predictions on the effect of trade liberalization on inequalities. The results

4



are dependent on the type of agglomeration and dispersion forces resulting

from the hypotheses. Three of these models are briefly presented below.

In a two-country framework, Krugman and Livas Elizondo (1996) show

that trade liberalization reduces spatial disparities across regions. The repel-

lent forces acting upon agglomerations are, among others, congestion costs

and urban diseconomies such as traffic congestion and pollution. A cen-

tripetal force attracts firms, industries and workers together. Firms want

to be in proximity to the central market, to be close to demand and input

suppliers. In autarky, the centripetal forces are self-reinforcing, ensuring big

agglomerations and large regional disparities within the country.

When the country opens to international trade, the situation changes. The

central market is less attractive since firms can sell abroad and since more

supplies are sourced from abroad. In consequence, in an open economy, it

is less necessary for firms to be located in proximity to the central market.

Firms re-locate in periphery in order to avoid the congestion costs of the ag-

glomeration. The opening of trade may result in a dispersal of some economic

activities across the national territory and, by extension, in a reduction in

regional inequality.

However, other new economic geography models yield opposite results. Paluzie

(2001) shows that regional inequality rises as trade in manufacturing in-

creases. Her assumptions are very similar to those of Krugman and Livas.

However, Paluzie (2001) assumes that agricultural labor is immobile, which

is a dispersion force. In autarky, concentration and regional inequality are

limited because some firms are located in periphery to service the peripheral

and rural demand. When the country opens to international trade, local and

rural demand can be replaced by foreign demand. Firms have an incentive

to agglomerate in the central region to benefit the various advantages of ag-

glomeration and to have a better access to export and import markets.

Crozet and Koening-Soubeyran (2004) also build a model that shows

that trade liberalization is likely to aggravate regional inequalities when one

of the regions of the country has a better and lowest-cost access to foreign
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markets. In such a context of internal geography, trade liberalization leads

to a cumulative agglomeration process in this advantaged region (unless the

dispersion force that is competition between firms is very strong), thereby

tending to create or widen regional disparities. In our opinion, their model

is useful to understand the case of India. In India, the process of economic

concentration has been occuring, for a few years, in the coastal Indian states

that have clearly the best access to foreign markets.

2.2 Empirical Literature

Empirical evidence on the links between international trade openness and

regional disparities remains limited. Like the theoretical literature, recent

empirical research also leads to contradictory result. Some of these empirical

studies are presented below.

Many studies (Jha (2002) among others) have investigated regional dispari-

ties within India. But, to our knowledge, only Barua and Chakraborty (2006)

explore econometrically the causal link between India’s trade liberalization

and regional disparities. They show that trade openness reduces regional

inequality in India whereas our paper finds the contrary. Their econometric

estimation consists in regressing the Theil index of regional inequality on

trade openness variables using time series. But they do not include control

variables in the empirical estimation and they do not rely on the unit root

and cointegration techniques, which could explain the difference in outcomes.

Regional disparities in Brazil have also attracted the attention of many au-

thors (e.g., Azzoni (2001)) that all find signs of regional income convergence

in Brazil. But no econometric or time series study, to our knowledge, has

been performed so far to explore the causal link between regional inequality

and Brazil’s trade liberalization.

Milanovic (2005) studies regional inequality in five populous countries (In-

dia, Brazil, Indonesia, China and the United States) in the period 1980-2000.

A regression analysis using panel data and including these five countries fails
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to establish a robust link between a Gini regional disparities index and trade

openness. This absence of finding is maybe due to the fact that trade open-

ness has an opposite effect on regional inequality depending on the country,

which makes inappropriate the use of panel data.

Paluzie, Pons and Tirado (2004) explore empirically the effect of trade

openness on inequalities across Spanish regions between 1856 and 1995. They

find that, between 1856 and 1929, industrial concentration came along with

trade openness. But, since 1960 and since economic integration in Europe,

industrial agglomeration and regional inequality have decreased in Spain.

González Rivas (2007) explores the effect of trade openness on regional in-

equality in Mexico by estimating a growth equation in which Mexico’s trade

openness is an explanatory variable. She finds that trade liberalization tends

to increase regional disparities across Mexican states. Indeed, the net effect

of international trade on Mexican states’ growth is negative and it is more

negative for poor states than for rich states, thereby aggravating regional

inequalities.

The effect of greater trade openness on regional inequality is ambigous. The

theoretical literature and the empirical literature both offer opposite results :

trade openness may aggravate or reduce regional disparities within a country.

This effect probably depends on country’s characteristics and on the context.

This is the reason why our paper conducts the investigation with time series

analysis on two different countries, Brazil and India.

3. Data

3.1 Measuring Inequality across Regions

We calculate one indicator, the Gini coefficient, to measure the level of re-

gional inequalities in India and in Brazil. The Gini coefficient is usually used

to measure the inequality of income distribution. A low Gini indicates more

equal income distribution whereas a high Gini indicates more unequal distri-
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bution. We use this index to measure the income per capita inequality across

Indian states for each year between 1980 and 2004 and across Brazilian states

for each year between 1985 and 2004. Per capita incomes data at a subna-

tional level are used to construct this index. They are not available before

1980 for India and not available for Brazil before 1985 and are not available

either for both countries for 2005 and 2006. Thus, the periods studied in this

paper are due to the availability of per capita incomes data at a subnational

level (see annexe 1 for description of data). Our calculated Gini coefficients

are reported in table 1 for each country and each year.

More precisely, we use the weighted Gini index that weights each difference

of per capita income by respective population proportions. It is calculated

as shown below :

(1) Gini = 1
GDPm

∑n
i

∑n
j>i (GDPj −GDPi)PopiPopj

where GDPm is the mean of GDP per capita of the 19 Indian states weighted

by states’ populations; GDPi is GDP per capita of the i-th Indian state; state

per capita incomes are in current local currency. Data sources are detailed

in annexe 1. Popi is the population share of the i-th state in the total Indian

population. The Gini coefficient is calculated from 19 Indian states out of

27 states that are the largest states comprising 98.2 percent of total Indian

population in 2003. The same calculation is repeated for Brazil and the 26

Brazilian states.

This formula takes mean state per capita incomes and weighs them by states’

populations. For instance, the more populated an Indian state is, the more

the gap between its income and the average income will be taken into ac-

count to calculate the Gini index. It does make sense to use the weighted

Gini index because some Indian states are very populated and others are

not. For example, the population of the second poorest Indian state, Uttar
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Pradesh, is 166 millions in 2001 whereas the population of many states is

below 50 millions of inhabitants.

3.2 Regional Inequality and Trade Openness

Increasing regional inequalities In India

Figure 1 reports the Gini index of inter-state disparities in India and India’s

trade openness from 1980 to 2004. Trade openness is the sum of exports

and imports divided by GDP in a given year t. The graph shows that re-

gional inequality and trade openness were rising altogether during the last

fifteen years. Increased trade openness seems to be associated with a rise in

regional disparities. The correlation coefficient between the Gini index and

trade openness is equal to 0.96.

Regional inequality and trade openness are nearly constant in the 1980’s.

Then, India shows sharp increasing inter-state disparities and greater trade

openness throughout the 1990’s. There is a dramatic increase in disparities

in 1992 post liberalization when India opened its economy to foreign mar-

kets in 1991. In a country of India’s size, the existence of significant regional

disparities should not come as a surprise. The scale and growth of these dis-

parities is, however, of concern. Rising inter-state inequality in the nineties is

due to the fact that rich states have registered faster growth. The hierarchy

of the richer Indian states remained quite the same between 1980 and 2003.

The forward groups of rich states are in the southern and coastal parts of

the country (see map of India in the annexe).

Note that the year 2004 indicates an unusually rise in India’s trade open-

ness that increases from 31% to 40% whereas, from 1980 to 2003, the ratio

(exports + imports to GDP) increases, each year, in average by 1 point of

percentage. This unusual increase, in 2004, by nine points of percentage leads

us to study the impact of trade openness only over the period 1980-2003. We

treat the year 2004 as an outlier data.
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TAB. 1 - Regional inequality in India and in Brazil. The Gini indicator of
regional inequality.

Years Gini Index
India Brazil

1980 0.160
1981 0.172
1982 0.163
1983 0.164
1984 0.164
1985 0.165 0.273
1986 0.164 0.263
1987 0.171 0.283
1988 0.167 0.289
1989 0.183 0.290
1990 0.177 0.278
1991 0.184 0.270
1992 0.207 0.275
1993 0.217 0.267
1994 0.222 0.257
1995 0.235 0.269
1996 0.230 0.261
1997 0.234 0.267
1998 0.233 0.269
1999 0.238 0.263
2000 0.241 0.261
2001 0.247 0.258
2002 0.255 0.248
2003 0.256 0.238
2004 0.253 0.234
Source : calculation of the author. Note: A low Gini indicates
more equal income distribution across states whereas a high Gini
indicates more regional inequality.
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FIG. 1 - Trade openness and regional inequality in India from 1980 to 2004
and in Brazil from 1985 to 2004
Source : Gini index is the calculation of the author and trade openness data come from
World Bank’s World Developement Indicator. Trade openness is the sum of exports and
imports divided by GDP
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Erratic evolution of regional inequalities in Brazil

Evolution of inter-state inequality within Brazil is different from that within

India. Figure 1 reports the Gini index of inter-state disparities in Brazil

and Brazil’s trade openness from 1985 to 2004. Regional inequality in Brazil

varied over the period 1985-2004 with alternating periods of increase and de-

crease. There is no noticeable trend between 1985 (a Gini coefficient around

0.27) and 1998 (a Gini coefficient around 0.27). But there has been a slight

decline since 1998. In Brazil, poorer Brazilian states tend now to grow faster

than richer ones.

Trade openness also varied over the period 1985-1998 with alternating peri-

ods of increase and decrease. There has been an increase in trade openness

since 1998. In view of the graph, there is no clear relationship between in-

terstate inequality and trade openness. However, the correlation coefficient

between the Gini index and trade openness is -0.75.

In Brazil, the North and North East are the poorest regions (see map of

Brazil in the appendix). Income disparities among Brazilian regions are sub-

stantial. Per capita GDP of the Southeast region is more than three times

that of the North. These regional disparities are an explanation for impor-

tant domestic migrations from Amazonia and Nordeste to Sao Paulo.

In conclusion, the country experiences differ and the rough data show that :

1. In India, trade openness seems to be associated with increasing regional

inequalities

2. In Brazil, there is no clear relationship between interstate inequality

and trade openness. Trade openness is maybe associated with a de-

crease in regional inequality

However, concomitance of greater trade openness and rising (or decreasing)

regional disparities does not mean causation and we have still to prove that

trade openness is a determinant of spatial inequality in both countries.
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4. Methodology

4.1 The empirical equation

The determinants of regional inequality:

New economic geography models establish a theoretical link from trade lib-

eralization to regional inequalities. They predict that trade openness has an

impact on regional inequality. A priori, there is a one-way causality from

trade openness to regional inequality. We test empirically this prediction by

specifying an empirical equation where regional inequalities are regressed on

trade openness and control variables. We assume that trade openness is an

exogenous explanatory variable of regional inequality.

There exist other factors of the evolution of regional inequality in a coun-

try: the inflows of FDI, the economic development of the country, public

policies and fiscal redistribution, and migration. The exclusion of relevant

explanatory variables potentially correlated with trade openness may result

in spurious causality. In consequence, we have to control for factors of re-

gional disparities that may drive both trade openness and regional inequality:

inflows of FDI and GDP per capita, namely the economic development of the

country. Both may have an impact on trade openness and on regional in-

equality. Other factors of regional inequality can be omitted provided they

are not correlated with trade openness. Their effect will be included in the

error term and their omission will not introduce substantial bias in the esti-

mates of coefficients on the trade openness variable.

Foreign direct investment inflows are included in the empirical equation. We

expect inflows of FDI to aggravate regional inequalities in both countries.

Indeed, FDI is concentrated, in India and in Brazil, in the most developed

states. Many studies, Hansen and Rand (2006) for example, show that FDI

inflows convey advantages to host countries and that they have a positive ef-

fect on growth. FDI is also seen as a vehicle for technological spillover. The

concentration of FDI in the richer states probably aggravates the economic
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gap between rich and poor states by promoting the growth of richer states

only.

The per capita income of the country is also included in the empirical equa-

tion. Williamson (1965) or Lucas (2000) argue that regional inequalities

follow an inverted U-shaped curve depending on the country’s level of devel-

opment. Regional inequality should first rise then diminish. Following this

literature, we control for the economic development of the country through

the inclusion of GDP per capita explanatory variables. Brazil should be at

the ”good” side of this curve and we expect the economic development to

reduce regional disparities. The contrary is expected for India.

The empirical equation:

To investigate the impact of trade openness on regional inequalities in In-

dia over the period 1980-2003 and in Brazil over the period 1985-2004, the

empirical equation of the following form is specified:

(2) lnGinit = a0 + a1lnOpennesst + a2lnFDIt + a3lnGDPcapitat + ut

The dependent variable is the Ginit index that is the aggregate measure of

regional inequality for the year t. The variable lnOpennesst is the measure

of India’s or Brazil’s trade openness. This is the sum of exports and imports

divided by GDP in a given year t, which is a common measure of trade open-

ness. The variable lnFDIt is the net inflows of foreign direct investment in

percentage of the GDP. The variable lnGDPcapita is India’s or Brazil’s per

capita GDP in constant 2000 US dollars and is a control variable for the level

of development. For all equations in this paper, t denotes the year t and ln

is the log. All data sources are presented in annexe 1. The three explanatory

variables are assumed exogenous.

4.2 Econometric Methodology

This paper uses the cointegration techniques and error-correction models to
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test the causal relationship between trade openness and regional disparities.

Direct OLS estimations of equation 2 are not appropriate if time series are

not stationary. There is a risk of spurious regression when an OLS regression

is estimated with non-stationary data.

A time series can be non-stationary because of a deterministic trend (TS

series) or a stochastic trend (DS series) or both. TS series can be stationar-

ized by removing the trend and DS series of order 1 can be stationarized by

being in first difference. Actually, the stationarity property of the variables

is crucial in order to avoid spurious regressions. In consequence, we follow

the tradition of testing unit roots in time series analysis.

First, the time series have to be tested for a unit root. We use the Augmented

Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests.

A crucial issue regarding the implementation of the ADF test is the selec-

tion of the number k of lagged first-difference terms in the ADF estimated

equation. We use the Akaike information criterion. ADF tests are estimated

from 5 to 0 lags and the number of lags is then chosen by minimising the

Akaike information criterion.

We also have to follow the sequential strategy of the ADF test. The ADF

test equation is first estimated with a time trend and a constant. If the time

trend is significant, we stop here. If the time trend is not significant, the

ADF equation is estimated with a constant and without a time trend. If the

constant is significant, we stop here. If the constant is not significant, the

equation of the ADF test is estimated without a time trend and without a

constant.

An alternative unit root test is the Phillips-Perron test. We also use this

PP test to provide robust results on time series’ order of integration. The

implementation of the Philipps-Perron (PP) test also depends on number of

lags. This number is chosen on the basis of the formula reported in Schwert

(1989) who suggests l = T 1/4 where T is the sample size. The paramater is

here equal to 2 in view of the used data.

After testing the series for stationarity, we then test for cointegration be-
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tween variables. The Engle-Granger approach will be used to determine the

existence of a cointegration relationship. It involves the estimation of the

cointegration relationship by OLS. Then, if the predicted residual is station-

ary according to an ADF test and the Engle and Yoo (1987) tables, the

variables are said to be cointegrated. If two or more variables are found to

be cointegrated, error correction models will be estimated.

5. Empirical Results for Brazil

5.1 Unit Root Tests and the Engle-Granger cointegration method

We start by investigating the unit root and time series properties of all series

(lnGinit, lnOpennesst, lnFDIt and lnGDPcapitat), using the Augmented

Dickey-Fuller and Phillips-Perron unit root tests. Methodology has been

described in section 4.2. The unit root test results, reported in table 2,

indicate that the time series lnGinit, lnOpennesst and lnGDPcapitat are

integrated of order one. As the variables are integrated of the same order,

the next step is to investigate possible cointegration relationships between

these time series.

The ADF and PP tests both provide values at the limit for the serie lnFDIt,

as shown in the appendix in tables 12 and 12. According to these tests, the

serie is either a DS serie or a TS serie. The MacKinnon p-values are equal

to 0.12 and 0.13 and, although at the limit, allow to reject the existence of a

unit root. In consequence, we consider that the serie lnFDIt is a TS serie.

That means that the effect of a shock on the FDI inflows is not permanent

in the long-term, which is economically acceptable.

Having confirmed the existence of unit root for three time series, the next step

involves conducting Engle-Granger two-step cointegration method. The aim

is to determine whether the series lnOpenness and lnGDPcapita are cointe-

grated with lnGini. Results are summarized in table 3. The variable lnGinit
is regressed on lnOpennesst. The collected residual of this regression is then

subject to an augmented Dickey-Fuller test. The ADF model according to

the sequential strategy is no trend no constant. The ADF test statistic is -
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TAB. 2 - Summarized Results of the Augmented Dickey-Fuller and
Phillips-Perron Unit Root Test for Time Series of Brazil, 1985-2004

Series order of integration order of integration
ADF test PP test

lnGini I(1) with drift I(1) with drift
lnOpenness I(1) with drift I(1) with drift
lnFDI TS serie TS serie
lnGDPcapita I(1) I(1)
Note: details on tests are provided in the appendix, tables 12, 13

TAB. 3 - Summarized Results of the Engle-Granger two-step Cointegration
Method for Time Series of Brazil, 1985-2004.

Regressions ADF test-statistic stationarity result
Z(t) (lags) of residual

reg lnGini lnOpenness* -3.68 (0) yes cointegrated
reg lnOpenness lnGini -3.48 (0) yes cointegrated

reg lnGini lnGDPcapita -2.80 (2) no not cointegrated
Note : * means that the variable lnGini is regressed on lnOpenness.
The test statistics are compared to the critical values provided by
Engle and Yoo (1987).

3.68 compared to the 5% critical value of -3.67 provided by the Engle and Yoo

(1987) tables. The residual is stationnary without unit root or deterministic

trend. In consequence, the variables lnGinit and lnOpennesst are cointe-

grated. We repeat this strategy for the variables lnGinit and lnGDPcapitat.

The residual of the regression of lnGinit on lnGDPcapitat is not stationnary.

lnGinit and lnGDPcapitat are not cointegrated.

5.2 Estimation of the impact of trade openness on regional in-

equality

- Specification of the error correction model:

The variables lnGini (regional inequality) and lnOpenness (trade openness)
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are cointegrated in Granger sense. Then, the third step is to estimate the

error correction model (ECM). The use of ECM procedure is appropriate. If

two variables are cointegrated, then the relationship between the two can be

expressed as ECM, the error correction mechanism, of the following form:

(3) D.lnGinit = a0 + a1residualt−1 + a2D.lnOpennesst + X ′
tβ + ut

D. denotes I(1) variables in first-difference. D. is the differencing operator,

such that D.lnGinit is equal to lnGinit - lnGinit−1. The variable residualt−1

is the serie of the lagged residuals collected from the regression of the vari-

able lnGinit on the explanatory variable lnOpennesst. X ′
t are any exogenous

stationnary variables.

We actually estimate the error correction model of the following form:

(3bis) D.lnGinit = a0 + a1residualt−1 + a2D.lnOpennesst + a3D.lnGDPcapitat

+a4lnFDIst + ut

The variables D.lnGDPcapitat and lnFDIs are additional explanatory vari-

ables as it has been said in section 4.1. They are the X ′
t exogenous sta-

tionnary variables of equation 3. The variable lnFDIs is the TS serie lnFDI

that we include stationarized by removing the trend (s is for stationarized).

D.lnGDPcapitat is the I(1) variable lnGDPcapitat stationarized in first-

difference.

The error correction model of equation (3bis) says that changes in trade

openness, in inflows of FDI and in GDP per capita cause regional inequality

(Gini) to change. The use of this error correction model is appropriate if

trade openness is exogenous to regional inequality2, as it has been assumed

in section 4.1.

2The error correction model with trade openness as a dependent variable is not ap-
propriate: the coefficient of the error correction term is not significant. There is one-way
causality from trade openness to regional inequality but not the reverse.
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- Estimation of the error correction model: trade openness re-

duces regional inequality

The estimation of equation (3bis) is presented in table 4. Column 1 reports

the long-run relationships between lnGini and lnOpenness. The error correc-

tion model is estimated with a constant term in column 2 and without a con-

stant term in column 3. Results do not differ between the two specifications.

In column 2, the coefficient on the trade openness variable D.lnOpennesst is

negative (-0.11) and significant : the opening of the national economy to the

foreign market appears to have reduced regional inequality in Brazil. This

result will be fully commented in section 8. The coefficient of the lagged resid-

ual term included in the error correction model is significant and negative

equal to -0.69, which is expected if there exists a cointegration relationship

between the variables lnGini and lnOpenness.

The coefficient on the FDI variable is positive, equal to + 0.02, and signifi-

cant. The inflows of FDI tend to aggravate the regional inequalities in Brazil.

This result was expected. Since the opening of its economy in the nineties,

Brazil has experienced a great increase in inflows of FDI, most of which has

been concentrated in richer regions such as São Paulo or Rio Grande do Sul.

There is clearly a leadership of the Southeast region in attracting foreign

investment. According to Bacen (Foreign Capital Census of the Brazilian

Central Bank), the Southeast concentrates 91% of all assets of firms with

foreign control. And FDI probably favor the growth rate of the host rich

states, thereby tending to increase regional inequality. The inflows of FDI

caused a fiscal war in the nineties among Brazilian states combining fiscal and

financial incentives: several sub-national governments adopted a pro-active

strategy to attract FDI, which leads to a race to the bottom. The inflows

of FDI and their geographical distribution throughout the national territory

are still an embarassing political issue in Brazil.

The coefficient on the variable D.lnGDPcapita is negative equal to -0.22 but

not significant. This result is a bit disappointing. Actually, we expected a

significant impact of Brazil’s economic development on regional disparities.

We expected Brazil to be at the ”good” side of the inverted U-shaped curve
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when regional inequality decreases in respect with the level of development.

This result is maybe due to the fact that there is not an instantaneous relation

between regional inequality and national economic development. This issue

will be explored in section 7 by estimating a vector error correction model.

TAB. 4 - Estimation of the error correction model. Estimation of the
impact of trade openness on regional inequality. Brazil, 1985-2004.

Dependent variable: Regional inequality
lnGinit D.lnGinit D.lnGinit

(1) (2) (3)
lnOpennesst -.19

(.029)∗∗∗

D.lnOpennesst -.11 -.11
(export + import to GDP) (.064)∗ (.055)∗∗

D.lnGDPcapitat -.22 -.24
(Brazil’s GDP per capita) (.273) (.233)

lnFDIst .02 .02
(inflows of FDI) (.010)∗ (.010)∗∗

residualt−1 -.69 -.69
(.215)∗∗∗ (.204)∗∗∗

constant -.76 -.001
(.087)∗∗∗ (.007)

observations 20 19 19

R
2

0.70 0.53 0.56
Note: standard errors in parentheses; ***, ** and * represent re-
spectively statistical significance at the 1%, 5% and 10% levels. D.
indicates that the variable is in first difference. Results show that
trade openness contributes to the reduction of regional disparities
in Brazil.
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6. Empirical Results for India

6.1 Unit Root Tests and the Engle-Granger cointegration method

We determine the order of integration of time series of India using the Aug-

mented Dickey-Fuller and Phillips-Perron unit root tests. The results from

the ADF and PP tests reported in table 5 show that the series lnGinit,

lnOpennesst, lnFDIt and lnGDPcapitat are all integrated of order 1. Hav-

ing confirmed the existence of unit root for all time series, the next step

involves applying Engle-Granger two-step cointegration method. Results are

presented in table 6: the series lnOpenness and lnFDI are cointegrated with

lnGini.

TAB. 5 - Summarized Results of the Augmented Dickey-Fuller and
Phillips-Perron Unit Root Tests for Time Series of India over 1980-2003

Variables order of integration order of integration
ADF test PP test

lnGini I(1) with drift I(1) with drift
lnOpenness I(1) with drift I(1) with drift
lnFDI I(1) with drift I(1) with drift
lnGDPcapita I(1) with drift I(1) with drift
Note: test statistics are reported in Annexe 2, tables 10, 11

6.2 Estimation of the impact of trade openness on regional in-

equality

- Specification of the error correction model:

The use of ECM procedure is then appropriate. If trade openness and the

inflows of FDI are cointegrated with the Gini variable, then the relationship

between the three can be expressed as ECM, the error correction mechanism,
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TAB. 6 - Summarized Results of the Engle-Granger two-step Cointegration
Method for Time Series of India, 1980-2003.

Regressions test statistic stationarity result
Z(t) (lags) of residual

reg lnGini lnOpenness* -3.60 (0) yes cointegrated
reg lnOpenness lnGini -3.21 (0) yes cointegrated

reg lnGini lnFDI -3.88 (3) yes cointegrated
reg lnFDI lnGini -4.49 (3) yes cointegrated

reg lnGini lnGDPcapita -2.12 (0) no not cointegrated
reg lnGini lnFDI lnOpenness -4.36 (0) yes cointegrated
Note : * means that the variable lnGini is regressed on lnOpenness.
The test statistics are compared to the critical values provided
by Engle and Yoo (1987). The series lnOpenness and lnFDI are
cointegrated with lnGini.

of the following form:

(4) D.lnGinit = a0 + a1residualt−1 + a2D.lnOpennesst + a3D.lnFDIt + X ′
tβ + ut

The variable residualt−1 is the serie of the lagged residuals collected from the

regression of the variable lnGinit on the explanatory variables lnOpennesst

and lnFDIt. X ′
t are exogenous stationnary variables. The use of this ECM

is appropriate if trade openness and inflows of FDI are exogenous to regional

inequality, as it has been assumed in section 4.1.

We estimate the following error correction model where the GDP per capita

is included as an exogenous explanatory variable:

(4bis) D.lnGinit = a0 + a1residualt−1 + a2D.lnOpennesst + a3D.lnFDIt

+a4D.lnGDPcapitat + ut

- Estimation of the error correction model: trade openness ag-

gravates regional inequality

The estimation of equation (4bis) is presented in table 7. Column 1 reports

the long-run relationships between lnGini, lnOpenness and lnFDI. The error
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correction model is estimated in column 2. In column 2, the coefficient on the

trade openness variable D.lnOpennesst is positive (+ 0.40) and significant:

the opening of the national economy to the foreign market appears to have

aggravated regional inequality in India. This result is commented in section

8. The coefficient of the lagged residual term is significant and negative equal

to -0.71, which is expected if there exists a cointegration relationship.

The coefficient on the FDI variable is positive, equal to + 0.03, and sig-

nificant. The inflows of FDI tend to aggravate the regional inequalities in

India. Since the opening of its economy in the nineties, India, like Brazil,

has experienced a great increase in inflows of FDI, most of which has been

concentrated in richer states. According to FDI data of the Indian Ministry

of Commerce, the top five states that receive high levels of FDI between

1991 and 2002 are the richest states (Maharashtra, Tamil Nadu, Karnataka,

Gujarat) and New Dehli. In terms of the destination of FDI flows in 2003,

New Dehli (26% of the total FDI inflows) and Maharashtra (25%) top the

list followed by Karnataka (10%), Tamil Nadu (6%) and Gujarat (4%). FDI

probably favor the growth rate of the host rich states, thereby tending to

increase regional inequality.

The coefficient on the variable D.lnGDPcapita is positive equal to + 0.24 but

not significant. Yet, we expected India’s economic development to increase

regional disparities, as predicted by Williamson (1965). India is in an early

stage of development and is probably on the ”wrong” side of this inverted

U-shaped curve when regional inequality increases over time in respect with

the economic development.

To conclude, the estimations of the error correction models for India and

Brazil show that international trade has an impact on the regional inequality

of these countries. On the one hand, India’s trade openness increases income

inequality among Indian states. On the other hand, Brazil’s trade openness

reduces regional inequality in Brazil. The next section provides some robust-

ness checks by estimating the vector error correction models.
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TAB. 7 - Estimation of the error correction model. Estimation of the
impact of trade openness on regional inequality. India, 1980-2003.

Dependent variable : Regional Inequality
lnGinit D.lnGinit

(1) (2)
lnOpennesst .40

(.041)∗∗∗

lnFDIt .04
(.009)∗∗∗

D.lnOpennesst .40
(trade openness) (.094)∗∗∗

D.lnFDIt .03
(inflows of FDI) (.010)∗∗∗

D.lnGDPcapitat .24
(India’s GDP per capita) (.310)

residualt−1 -.71
(.137)∗∗∗

constant -2.74 -.00
(.137)∗∗∗ (.015)

observations 24 23

R
2

0.96 0.59
Note: Robust standard errors in parentheses; ***, ** and * rep-
resent respectively statistical significance at the 1%, 5% and 10%
levels. D. indicates that the variable is in first difference. Results
show that India’s trade openness increases regional disparities.
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7. Granger-causality between trade
openness and regional inequality

This section aims to provide some robustness checks by investigating the rela-

tionships between trade openness and regional inequality in another way. We

investigate Granger-causality between trade openness and regional inequality

using vector error correction model. Granger-causality test is a method for

determining whether one time series is useful in forecasting another. A time

series X is said to Granger-cause Y if lagged values of X provide significant

information about future values of Y.

We use a vector autoregression (VAR) to determine whether trade openness

is useful in forecasting the evolution of regional inequality in Brazil and in In-

dia. The VAR is also useful to test for the direction of causality and to check

that there is one-way causality from trade openness to regional inequality, as

it has been assumed throughout the study.

Granger causality tests with cointegrated variables utilize the I(1) variables

in first difference, including the error-correction mechanism term. For Brazil,

the variables lnGini and lnOpenness are cointegrated: the error correction

term has to be included in the VAR. For India, the variables lnGini, lnOpen-

ness and lnFDI are cointegrated: the error correction term has to be included

in the VAR as well. The model becomes a vector error correction model.

The variables must be stationary in the VAR. In consequence, the DS I(1)

variables are included in the VAR in first difference and the TS variable is

included stationarized.

In a vector error correction model, causality can be sub-divided into short-

run and long-run causality. Long-run causality is determined by the error

correction term. There is long-run causality from the explanatory variable

to the dependent variable if the error correction term is significant. There

is short-run causality if at least one of the lagged values of the explanatory

variable is significant. It is possible to have evidence of short-run causality,

but not long-run causality and the reverse is true.
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There is one equation for each variable in a vector error correction model.

For Brazil, the variables lnGini and lnOpenness are cointegrated. In con-

sequence, there are two equations. The other variables, inflows of FDI and

GDP per capita, are included as control variables. For India, the variables

lnGini, lnOpenness and lnFDI are cointegrated. There are three equations.

GDP per capita is included as a control variable.

The optimal lag lenght for autoregressive terms is determined by minimizing

the Akaike Information Criterion. Owing to the small number of observa-

tions (around 20), we estimate the VAR models with the lag lenght of 1 and

2. We use Akaike information (AIC) and find that, across all specifications,

these statistics choose the model with a lag lenght of 2.

For Brazil, the equation of the vector error correction model whose dependent

variable is regional inequality can be expressed of the following form:

(5) D.lnGinit = a0 + a1residualt−1 + a2D.lnGinit−1 + a3D.lnGinit−2

+a4D.lnOpennesst−1 + a5D.lnOpennesst−2 + a6lnFDIst−1 + a7lnFDIst−2

+a8D.lnGDPcapitat−1 + a9D.lnGDPcapitat−2 + ut

For India, the equation of the vector error correction model whose dependent

variable is regional inequality can be expressed of the following form:

(6) D.lnGinit = a0 + a1residualt−1 + a2D.lnGinit−1 + a3D.lnGinit−2

+a4D.lnOpennesst−1 + a5D.lnOpennesst−2 + a6D.lnFDIt−1 + a7D.lnFDIt−2

+a8D.lnGDPcapitat−1 + a9D.lnGDPcapitat−2 + ut

Both equations (5) and (6) suggest that the current (time t) observation of

regional inequality depends on its own lags as well as on the lags of each other

variable in the equation (trade openness, inflows of FDI and GDP per capita).

7.1 Estimation for Brazil: more trade openness means less re-

gional inequality in future
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The estimation of the vector error correction model is reported in table 8.

Column 2 reports equation (5) with the optimal lag lenght of 2 for autore-

gressive terms. In column 4, trade openness is the dependent variable. The

optimal lag lenght is 2 as well. The aim of this regression is to determine

whether regional inequality Granger-causes trade openness.

In column 2, the coefficients on the lagged values of trade openness are signif-

icant and negative (-0.16 and -0.15). This result means that lagged values of

Brazil’s trade openness are useful in forecasting regional inequality in Brazil:

more trade openness means less regional inequality in future. The same re-

sult was found from the estimation of the error correction model in previous

section 5.2 in table 4, which is reassuring for the robustness of our findings:

Brazil’s trade openness reduces income inequality among Brazilian states.

In column 4, the dependent variable is trade openness. The lagged values of

D.lnGini (regional inequality) and the error correction term are not signifi-

cant, which indicates that regional inequality in Brazil do not Granger-cause

Brazil’s trade openness. That is, there is probably one-way causality from

trade openness to regional inequality but not the reverse. This is also reas-

suring for the form of our error correction model, in equations (3) and (3bis),

whose dependent variable is regional inequality.

The error correction terms are not significant in columns 2 and 4. This is a

puzzling result since the two variables (Gini and trade openness) are cointe-

grated. At least one of the error correction terms is significant if two variables

are cointegrated. Nevertheless, when the lag lenght for autoregressive terms

is one as reported in column 1, the error correction term is negative (equal

to -0.72) and significant, which is expected in case of cointegration. To check

our results, we estimate equation (5) without the lagged residual, as if the

two variables were not cointegrated. The estimation yields similar results

for all explanatory variables: the coefficients on the lagged values of trade

openness are still significant and negative.
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TAB. 8 - Links between regional inequality and trade openness. Estimation
of the vector error correction model (VECM). Brazil, Period 1985-2004.

Dependent variable :
(D.lnGinit) (D.lnOpennesst)

(Regional inequality) (Trade openness)

(1)-VAR(1) (2)-VAR(2) (3)-VAR(1) (4)-VAR(2)

residualt−1 -.72 .34 -.16 -.66
(.316)∗∗ (.287) (.270) (.817)

D.lnGinit−1 .11 -.71 -.54 .20
(.304) (.224)∗∗∗ (.614) (1.774)

D.lnGinit−2 -.28 -1.89
(.136)∗∗ (1.242)

D.lnOpennesst−1 .02 -.16 -.16 -.05
(trade openness) (.080) (.046)∗∗∗ (.427) (.825)

D.lnOpennesst−2 -.15 .26
(.039)∗∗∗ (.634)

D.lnGDPcapitat−1 .32 .44 -1.20 -2.37
(.279) (.177)∗∗ (1.537) (1.367)∗

D.lnGDPcapitat−2 -.51 -.14
(.171)∗∗∗ (2.043)

lnFDIst−1 .012 .06 .03 .02
(.013) (.011)∗∗∗ (.065) (.121)

lnFDIst−2 -.04 .11
(.010)∗∗∗ (.122)

constant -.007 -.006 .04 .04
(.008) (.003)∗ (.044) (.050)

observations 18 17 18 17

R
2

0.47 0.88 0.12 0.55
AIC -4.03 -5.41 -1.13 -1.24
Note: standard errors in parentheses; ***, ** and * represent re-
spectively statistical significance at the 1%, 5% and 10% levels.
According to the AIC criterion, the optimal lag lenght is 2. In con-
sequence, columns 2 and 4 report the estimations of the VAR(2)
with the optimal lag lenght.
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As regards the other explanatory variables of regional inequality, we observe

that, in column 2, the current observation of regional inequality depends on

its own lags. More regional inequality means less inequality in future. The

coefficients on the variables GDP per capita and FDI are also significant: the

economic development of the country and the inflows of FDI are useful in

forecasting the evolution of the regional inequality in Brazil.

For FDI, the sum of the coefficients on lagged FDI measures the effect of

inflows of FDI on regional inequality. The sum of the coefficients is equal

to + 0.02: More inflows of foreign direct investment in Brazil means more

income inequality among Brazilian states in future. This is the same result

as that found previously with the estimation of the error correction model.

For GDP per capita, the sum of the coefficients on lagged values of the vari-

able D.lnGDPcapita measures the effect of Brazil’s economic development on

regional inequality. The sum of the coefficients is equal to - 0.07: Brazil’s eco-

nomic development reduces income inequality among Brazilian states, which

is a good thing for the country. In table 4, the estimation of the error cor-

rection model provides nearly similar result. The coefficient on the GDP

per capita variable was negative (equal to - 0.22) but not significant, which

indicates that there is not an instantaneous causality from economic devel-

opment to regional inequality.

Brazil’s economic development reduces regional inequality. Such a result was

expected. Indeed, we expected Brazil to be at the ”good” side of the inverted

U-shaped curve when regional inequality decreases in respect with the level

of development. Mac Kellar and Vining (1995) think that regional inequality

should decrease in respect with the level of development when the per capita

income of the country is above 5000 dollars, which is the case of Brazil.

Indeed, in the first decades of the twentieth century, the Southeast was the

only region of the country to really benefit from the industrialization process,

which generated a high degree of regional concentration and regional dispar-

ities. Nowadays the ”trickling-down” effects may operate in Brazil. There

must be some positive spillovers of the development of the central region to
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the other regions, for example through increased demands for their products.

7.2 Estimation for India: more trade openness means more re-

gional inequality in future

The estimation of the vector error correction model for India is reported in

table 9. The optimal lag lenght for autoregressive terms is 2 across all equa-

tions. For the sake of exposition, we report estimations only with a lag lenght

of 2.

Column 1 reports the estimation of equation (6). The dependent variable is

regional inequality. The coefficients on the lagged values of trade openness

are significant and positive (+ 0.49 and + 0.33). Lagged values of India’s

trade openness are useful in forecasting income disparities among Indian

states: more trade openness means more regional disparities in future. This

is the same result as that found previously in section 6.2 with the estimation

of the error correction model (in table 7), which is reassuring for the robust-

ness of our findings.

In column 2, trade openness is the dependent variable. The lagged values of

D.lnGini and the error correction term are not significant: inequality among

Indian states does not Granger-cause India’s trade openness. There is one-

way causality from trade openness to regional inequality but not the reverse,

which is reassuring for the form of the error correction model in equations

(4) and (4bis) whose dependent variable is regional inequality.

The error correction term in column 1 is actually not really significant since

the p-value is equal to 0.111, which means that there is only short-run causal-

ity from trade openness to regional inequality in India. The error correction

term is negative and significant in the third equation of the vector error cor-

rection model, which is expected in case of cointegration between the three

variables Gini, trade openness and FDI.

As regards the other explanatory variables of regional inequality, we find
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that, in column 1, the current observation of regional inequality depends on

its own lags. More regional inequality means less inequality in future. Same

result was found for Brazil. The impact of FDI on regional inequality is

positive but not significant. A surprising result is found for the GDP per

capita variable. As for Brazil, India’s economic development reduces income

inequality among Indian states. Yet, we expected India’s economic develop-

ment to increase regional disparities, as predicted by Williamson (1965) or

Mac Kellar and Vining (1995). India is in an early stage of development and

we expected India to be on the ”wrong” side of this inverted U-shaped curve

when regional inequality increases over time in respect with the economic

development. This is not the case and it is rather good news for India. This

result might deserve specific attention in future research, to understand how

India’s development is favorable to the reduction of regional inequality.
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TAB. 9 - Links between regional inequality and trade openness. Estimation
of the vector error correction model (VECM). India, Period 1980-2003.

Dependent variable :
D.lnGinit D.lnOpennesst D.lnFDIt

(Inequality) (Trade openness) (FDI)
(1)-VAR(2) (2)-VAR(2) (3)-VAR(2)

residualt−1 .57 -.48 -1.60
(.333)∗ (.300) (.413)∗∗∗

D.lnGinit−1 -1.07 -.77 -16.21
(.528)∗∗ (.723) (8.460)∗

D.lnGinit−2 -.35 -.54 -15.51
(.265) (.454) (7.505)∗∗

D.lnOpennesst−1 .49 .51 7.62
(.269)∗ (.377) (4.892)

D.lnOpennesst−2 .33 .57 3.63
(.172)∗ (.216)∗∗∗ (3.815)

D.lnFDIt−1 .005 -.02 .86
(.013) (.027) (.434)∗∗

D.lnFDIt−2 .01 .01 .52
(.009) (.015) (.342)

D.lnGDPcapitat−1 -1.05 -.48 4.75
(.700) (.724) (10.432)

D.lnGDPcapitat−2 -1.30 -1.40 -6.12
(.519)∗∗ (.646)∗∗ (10.346)

constant .09 .08 .17
(.031)∗∗∗ (.039)∗∗ (.479)

observations 21 21 21

R
2

0.57 0.55 0.69
Note: standard errors in parentheses; ***, ** and * represent re-
spectively statistical significance at the 1%, 5% and 10% levels.
According to the AIC criterion, the optimal lag lenght is 2. In con-
sequence, columns 2 and 4 report the estimations with the optimal
lag lenght.
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8 Results Analysis

Our econometric results for India and Brazil show that trade openness has

an effect on regional inequality, as predicted by new economic geography

models. But these models differ concerning their predictions: some models

show that trade openness increases regional inequality and other models find

the opposite result. Our empirical results illustrate well this indecisiveness

since Brazil’s trade openness is found to contribute to a reduction of inequal-

ity among Brazilian states and that, on the contrary, India’s trade openness

contributes to a rise of regional inequality. We now comment these results.

8.1 Why India’s trade openness increases income inequality across

Indian states

In 1980, the level of regional inequality was rather low in India. Then, there

was a dramatic increase in disparities in 1992 post liberalization when India

opened its economy to foreign markets in 1991. The forward group of South-

ern states has come to prominence in manufacturing and tradable goods.

The regional disparities seem to be linked to the country’s insertion into the

global economy.

As one plausible explanation, we suggest that the opening of the country

to the foreign markets has generated in India an agglomeration process in

a few states of South India, thereby tending to create regional disparities.

Some new economic geography models illustrate this phenomenon of agglom-

eration. Henderson (1996) explains that the impact of trade on national

space is situation-specific, depending on the precise geography of the country.

Crozet and Koening-Soubeyran (2004) build an economic geography model

that shows that trade liberalization may lead to agglomeration of economic

activities in the region that has the better and lowest-cost access to foreign

markets. Our suggestion is that this phenomenon occured in India after the

1991 trade liberalization.

In India, the coastal and southern states have clearly a better access to for-
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eign markets than the northern and landlocked states do. The southern

states have always had vast seaports and an active coastline. When India

was closed to foreign markets before 1990, no large agglomeration process

was observed in the southern parts of the country. After the 1991 trade

liberalization, coastal regions were advantaged relative to interior regions,

which has probably incited some foreign and Indian firms to locate in this

region, thereby tending to generate an agglomeration process that has prob-

ably aggravated disparities across Indian states.

Indeed, in India has been observed since the nineties a cumulative process

of agglomeration in South India and in the region of New Dehli. Labor and

firms migrate from poor states to rich ones, from northern states to southern

states. Capital and FDI also go mainly to most developed states. The coastal

states have gained at the expense of the inland states. Thanks of the Indian

Ministry of Statistics that provides data on state domestic product for each

year, we have calculated that, in 1990, South India (formed by Maharashtra,

Karnataka, Kerala, Tamil Nadu and Andra Pradesh) that represented 32%

of Indian population produced 29% of the total India output. In 2003, the

same states represent 30% of the Indian population and produce 42% of the

total India output. But even more interesting is the fact that Indian firms

that located in the past in the northern parts of the country have moved into

New Dehli or into South India.

What’s happening in India is certainly similar to what’s happening in China.

China has an industrial core in the coastal provinces that also have the best

access to foreign markets. China’s trade openness also favors the concentra-

tion of activities in the coastal provinces.

In consequence, trade liberalization may have aggravated regional inequalities

in India by triggering a process of agglomeration in a few states of South In-

dia. However, international trade can affect regional inequality through other

channels. For example, Rodŕıguez-Pose and Gill (2004) explain that changes

in trade composition can impact on regional inequality. When agricultural

exports decrease relatively to manufacturing exports, regional disparities in-

crease. The idea is that agriculture is tied to the land and is (more and less)
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equally distributed throuhgout the national territory, whereas manufactur-

ing industry can be subject to agglomerative forces and be concentrated in

one region. Agricultural exports are favorable to the whole country, while

manufacturing exports are directly favorable only to the industrial center. If

manufacturing exports develops at the expense of agricultural exports, trade

favors one region and contributes to a rise of regional inequality. The authors

find some evidence of a relationship between trade composition and regional

inequalities in India. They explain that a rise of India’s exports, combined

with a shift from exports in agriculture to exports in manufacturing prod-

ucts, precede a rise of inequality among Indian states.

It could be an explanation but we are not totally convinced by their analysis.

In our opinion, a decrease in agricultural exports3 is not inevitably detrimen-

tal to India’s agricultural regions, if the decrease is the result of the growing

demand of the domestic market or if these agricultural products are used as

inputs for exported manufacturing products, as it seems to be the case for

India. For instance, agricultural products such as cotton and jute that were

before exported as raw materials are now exported as garments or textile.

8.2 India’s trade liberalization is partly responsible for rising re-

gional inequalities, which, in turn, pose threat to the political unity

of the country

India’s insertion into the global economy has lead to high regional dispari-

ties. Currently, one of the major concerns of the Indian Central government

is how the rising regional disparities may affect India’s political unity. The

will to maintain national unity is strong in the Indian Constitution of 1948.

During the first four decades of planned developpement (1950-1990), one of

the major objectives of the Central government was to reduce regional dis-

parities across the Indian states by using public investment and industrial

3According to India Agro Industry organization, agricultural exports were 18.50 percent
of total national exports in 1990 and 14% in 2002. Agricultural imports were 3% of total
national imports in 1990 and 6.5% in 2002. This decrease of agricultural exports can also
be due to the high level of protection applied on agricultural products in india and in the
world.
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projects.

Of course, all countries face regional inequalities that are an issue of national

concern. But regional inequalities can be a more severe problem for federal

and continental countries like India. In federations, subnational units enjoy

great power and autonomy. In case of rising regional disparities, the richest

regions might call for lower financial transfers towards the lagged regions or

might even call for separation or more autonomy, which can create potential

for political disunity.

The problem of rising regional disparities is all the more dangerous for India

since India is a federal country with a very high cultural and linguistic hetero-

geneity. Many Indian states have their own language and traditions. There

are growing demands for autonomy voiced by non-Hindi states. Besides, 10

Indian states have large populations (between 50 millions and 170 millions).

With such populations, they could become sovereign countries among the

largest ones in the world. In such a context (federalism and linguistic het-

erogeneity), large regional disparities can become a real major problem for

the Indian federation and a threat to its territorial integrity.

Rising regional inequality has already begun to raise important policy ques-

tions within India. For instance, political conflicts between forward and

backward Indian states have emerged strongly since the Eleventh Finance

Commission in 2000. The Finance Commission is constituted every five years

to give recommendations on Centre-State fiscal relations. The richest States

were clearly against an increased tax revenue devolution in favor of poorest

States. The rich states explained that such a fiscal system rewarded the poor

states for their economic non-performance. More precisely, some non-Hindi

states do not want to subsidise the Hindi-states of the North. In India, the

political disintegration threat will not stem primarily from dissatisfaction in

the poorer states but could result from conflict between the centre and a

few rich states whose population no longer wants to subsidise poor regions.

Richer states seek greater autonomy from the central government.
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Rising regional inequalities have also favored the emergence of regionalist

parties and autonomist movements in South India. The sources of the sepa-

ratist movement are mainly cultural and linguistic. But their empowerment

also results from the fact that a part of South India’s population now refuses

to pay for the Northern and poorest States. For example, the movement

Free Tamil Nadu claims independence for the Tamil people (60 millions) and

seems to be strengthened by the good economic development of the state.

Another consequence of the rising inequalities is the growing inter-state mi-

gration that becomes a major political issue in India. Local trade unions call

more and more for protection of local employment opportunities from com-

petition of migrants from other Indian states. For example, fifty-six Biharis

who came from Bihar, the poorest Indian state, were murdered in Assam in

2003 over a week of ethnic violence. They migrated to the state of Assam

to be applicants for public jobs. As reported by the Indian newspaper India

together, 2 750 vacancies in Assam have attracted 20 000 applicants from

Bihar. A regionalist party and trade unions in Assam called for protection of

employment opportunities from national competition, which lead to ethnic

violence and mass murders whose targets and victims were immigrants from

Bihar.

8.3 Why Brazil’s trade openness reduces income inequalities

across Brazilian states

As it has been said in the introduction, regional disparities are very high

in Brazil, with the North and Northeast being the poorest regions. These

inequalities expose the country to the risk of fragmentation. Brazilian presi-

dent Lula Da Silva stated in 2002 that efforts to combat regional inequalities

would be one of his priorities4. However much still needs to be done to reduce

inequality and to achieve a better territorial balance.

4His government created a Cabinet for Food Security and the social Bolsa Familia
program to establish the Right to Food. Bolsa Famı́lia (Family Stipend) gives financial
aid to poor Brazilian families provided that the children of the family attend school and
are vaccinated. The program aims to reduce poverty in the poorest regions of the country
by providing cash transfers to families and by increasing human capital.
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Econometric results show that the opening of the Brazilian economy to the

foreign market has reduced regional inequality in Brazil, which is a good

thing for the country. How to explain such a result ? Spatial inequality in

Brazil is mainly due to the concentration of the production in one region,

the state of São Paulo, partly inherited from the historical past of the coun-

try. We think that one plausible explanation for why trade openness reduces

regional inequality is that Brazil’s trade openness has lead to a reallocation

of some industrial activities to the peripheral regions.

This phenomenon is presented in a theoretical model that has already been

described in section 2. Krugman and Livas Elizondo (1996) show that trade

liberalization may reduce spatial disparities. When a country is closed to

international trade, the firms are concentrated in one region. When the

country opens to international trade, the central market is less attractive

since firms can sell abroad and since more supplies are sourced from abroad.

In consequence, firms re-locate in periphery in order to avoid the congestion

costs of the agglomeration.

Trade liberalization may have lead, in Brazil, to a re-allocation of economic

activities from São Paulo to the peripheral regions. The conditions that are

necessary to make this re-allocation happen were fulfilled. On the one hand,

the region of São Paulo enjoys a large consumer market, educated labor and

an easy access to foreign markets, which is favorable to concentration. Cap-

ital intensive industries and others are concentrated in the Southeast. But

there are congestion costs. São Paulo is one of the most expensive places

to live in Brazil. The cost of land, traffic congestion, delays, accidents and

environmental problems are important. There are many local conflicts with

polluting industries. Trade unions are also stronger than those of the periph-

ery.

On the other hand, the periphery region (Amazonia, Northeast and South)

provides a smaller domestic market but has comparative advantages relative

to São Paulo: it offers low wages, lower production costs and more space. The
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regional differentials in wage are important in Brazil. Moreover, the states of

the periphery provide tax exemptions or subsidies in order to attract firms.

Environmental controls are less severe for polluting industries. The regional

consumer market, lower production costs and financial incentives are among

the most decisive factors for companies to move to the periphery (see Tendler

(2000)). Lower production costs are all the more important for firms since

they are combined with the cost-reduction pressures of trade globalization.

Some labor intensive industries may have re-located in these low wage states

for all these reasons but also because trade liberalization made the central

market less attractive as predicted by the model. Besides, the coastal North-

east has a closer access to European and North American markets thanks to

its international ports and airports and the South has the closest access to

Mercosur countries, which can be another important factor influencing the

location of the firms in the Northeast and in the South.

Indeed, some economists5 argue that the Brazilian development trend has

been towards industrial decentralization since the beginning of the 1990s.

There is a change in Brazilian industrial localization pattern and a reversal of

industrial polarization. The region of São Paulo has experienced a downwards

trend in terms of industrial production. São Paulo’s industrial production

accounts for about 53% of the nation’s industrial output in 1990 and 40%

in 2004. At the same time, there is a rise of new industries and production

lines in other regions. Some firms move out of the state of São Paulo into

other states. The destination states are for instance Minas Gerais, Bahia,

Rio Grande do Sul and Ceará.

For instance, automobile firms move out of São Paulo into Parana (Renault),

Rio Grande do Sul (Ford, General Motors), Rio de Janeiro (Peugeot) and

Bahia. The automobile and electronic sectors transfered some of their ac-

tivities to the state of Bahia. The automobile sector is one of the most

promising sectors of the Bahian economy. Ford moved into Bahia and about

5The Annual Survey of Mining and Manufacturing Industry conducted by IBGE in
2003 confirms the process of spatial decentralization of the Brazilian industry. See also
Saboia (2001), Gutberlet (2007)
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30 companies installed in Bahia to supply the Ford project. Ceará attracted

in the nineties industrial investments in textile, shoes and food. Ceará is

now a Brazilian clothing and textile center and is considered as a low-wage

platform for exports to American and European markets.

9 Conclusion

Regional disparities represent a development challenge in many countries.

The persistence of large regional disparities may pose a threat to a country’s

territorial integrity and affect its political unity. Globalization is frequently

cited as a factor of rising disparities across regions within a country. Our

investigation of a causal link between trade openness and regional inequality

is based on two country cases, India and Brazil, and respectively over the

period 1980-2004 and the period 1985-2004.

Empirical evidence from cointegration techniques and Granger-causality tests

suggests that Brazil’s trade openness has contributed to the reduction of in-

come inequality across Brazilian states, which is good news for this country

whose one of the priorities is to combat its large regional inequalities. One

plausible explanation for why trade openness reduces regional inequality is

that Brazil’s trade openness has lead to a reallocation of some industrial ac-

tivities to the peripheral regions.

On the contrary, India’s trade openness is found to increase inequality across

Indian states. Greater global integration of India in international trade has

gone together with rising regional inequality. In our opinion, the opening of

the country to the foreign markets in the nineties generated an agglomeration

process in South India and in the region of New Dehli. After trade liberaliza-

tion, trade activities and industrial centres were concentrated in a few Indian

states, which has created growth enclaves. These empirical results confirm

the idea that the impact of trade openness on regional inequality depends on

the country and the context in which trade liberalization takes place.
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India’s trade liberalization is partly responsible for rising regional inequali-

ties, which, in turn, poses threats to the political unity of the country. Cur-

rently, this situation is an issue of national concern because India is a federal

country with many populous States with their own language and traditions,

which can create even more potential for political disunity. The political

disintegration threat in India will primarily stem from conflict between the

centre and a few rich Southern and non-Hindi states whose population no

longer wants to subsidise poor regions of the North. These rising regional

inequalities also favor the emergence of autonomist parties in South India

and a growing inter-state migration that becomes a major political issue for

the country. Of course, a fairer development across the nation is necessary to

preserve the unity of the country. To promote political and economic unity,

the solution for India would be to connect economically the rich Southern

regions with the other States, so that the laggard States may benefit from

the development of the other part of the country.

10 References

Alesina, A., Spolaore, E., Wacziarg, R., 2000. Economic Integration and

Political Disintegration. American Economic Review 90:5, December 2000,

pp. 1276-96.

Azzoni, C., 2001. Economic growth and regional income inequality in Brazil.

The Annals of Regional Science, Volume 35, Number 1.

Barua, A., Chakraborty, P., 2006. Does Openness Affect Inequality ? A Case

Study of Manufacturing Sector of India. International Conference, Economic

Integration and Economic Development, Beijing, China, June 24-25, 2006.

Crozet, M., Koenig-Soubeyran, P., 2004. Trade Liberalization and the Inter-

nal Geography of Countries. in T. Mayer, J.-L. Mucchielli eds. Multinational

firms’ location and economic Geography, Edward Elgar, Cheltenham, pp. 91-

109

Engle, R.F., Granger, C.W., 1987. Co-integration and error-correction: Rep-

resentation, estimation and testing. Econometrica 55, 251—276.

Engle, R.F., Yoo, B.S., 1987. Forecasting and testing in co-integrated sys-

tems. Journal of Econometrics, Elsevier, vol. 35(1)

41



Gonzales Rivas, M., 2007. The Effect of Trade Openness on Regional In-

equality in Mexico. The Annals of Regional Science, Vol. 41, No. 3, pp.

545-561.

Granger, C.W., 1988. Some Recent Developments in a Concept of Causality.

Journal of Econometrics, 39, p.199-211.

Gutberlet, J., 2007. The impact of industrial development in Brazil. Uni-

versity of Victoria, Canada.

Jha, R., 2002. Reducing Poverty and Inequality in India: Has Liberaliza-

tion Helped ?. Australian National University, series Departmental Working

Papers.

Krugman, P., 1991. Geography and Trade. Leuwen University Press and the

MIT Press. Cambridge.

Krugman, P., Livas Elizondo, R., 1996. Trade Policy and the Third World

Metropolis. Journal of Development Economics, n̊ 49, p. 137-150, 1996.

Hansen, H., Rand, J., 2006. On the Causal Links Between FDI and Growth

in Developing Countries. The World Economy 29 (1), 21–41.

Henderson, J.V., 1996. Ways to Think about Urban Concentration: Neoclas-

sical. Urban Systems versus the New Economic Geography. International

Regional Science Review, Vol. 19

Lucas, R.E., 2000. Some macroeconomics for the 21st Centrury. Journal of

Economic Perspectives 14 (1), 159-168.

Mac Kellar, F.L., Vining, D.R., 1995. Population Concentration in Less

Developed Countries: New Evidence. Papers in Regional Science. 74, 3.

Milanovic, B., 2005. Half a Wordl: Regional inequality in five great federa-

tions. World Bank. World Bank Policy Research Working Paper No. 3699

Paluzie, E., 2001. Trade Policy and Regional Inequalities. Papers in Regional

Science, 80, 67-85.

Paluzie, E., Pons, J., Tirado, D.A., 2004. The Geographical Concentration of

Industry across Spanish Regions, 1856-1995. Review of Regional Research,

vol. 24 (2), 143-160

Rodriguez-Pose, A., Gill, N., 2004. How does trade affect regional inequalities

?. European Regional Science Association conference paper.

Saboia, J., 2001. Industrial Decentralization in Brazil in the 1990’s: A Dy-

namic Regionally Distinct Process. Nova Economia, Vol. 11, No. 2, 2001.

42



Schwert, G. W., 1989. Tests for unit roots: a Monte Carlo investigation.

Journal of Business and Economic Statistics, 7, 147-59.

Tendler, J., 2000. The Economic Wars Between the States. Working paper,

Massachusetts Institute of Technology, 2001.

Williamson, J., 1965. Regional inequality and the process of national devel-

opment. Economic Development and Cultural Change 14, 3-45.

11 Annexes

11.1 Annexe 1 : Data Sources

India:

India is a federal country divided into 25 states. The Gini coefficients are

calculated from 19 states that are the largest states comprising 98.2 per-

cent of total Indian population in 2003. GDP per capita data at current

prices and population data for each state and each year come from the

Indian Ministry of Statistics and Programme Implementation (available at

http://mospi.nic.in/mospi-nad-main.htm, tables 15 and 21). To our knowl-

edge, GDP per capita data by Indian state are available only from the year

1980, which explains that our paper studies the evolution of regional inequal-

ities only from this year. The data for the year 2006 are not available. Data

for 2005 exist but data are not reported for a few states, which explains that

our studied period ends in 2004. India’s exports and imports, the net inflows

of foreign direct investment (FDI) and the GDP per capita come from the

World Bank’s World Development Indicator.

Brazil :

Brazil is a federal country divided in 26 States. GDP per capita and popula-

tion data for each Brazilian State and each year are provided by the Brazilian

institute IBGE (Instituto Brasileiro de Geografia e Estatystica, available at

http://www.ibge.gov.br/home/, Download/estatistica/Contas regionais/Es-

peciais). They provide annual data for the period 1985-2004. Data for 2005

and 2006 are not provided. To our knowledge, GDP per capita and popula-
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tion data by Brazilian State and for each year are available only from 1985

to 2004, which has limited the studied period of this paper. Brazil’s exports

and imports, the net inflows of foreign direct investment (FDI) and the GDP

per capita come from the World Bank’s World Development Indicator.

11.2 Annexe 2 : Details on Unit Root Tests

TAB. 10 - ADF Unit Root Tests Results of India’s Time Series over the
Period 1980-2003

Variables in level ADF t-stat model lag result
and in first difference t-Stat at 10%

lnGini -2.07 -3.24 trend, constant 0 I(1)
D.lnGini -2.94 -2.63 constant 0

lnOpenness -2.84 -3.24 trend, constant 0 I(1)
D.lnOpenness -4.21 -2.63 constant 0

lnFDI -2.26 -3.24 trend, constant 5 I(1)
D.lnFDI -3.18 -2.63 constant 5

lnGDPcapita -2.20 -3.24 trend, constant 0 I(1)
D.lnGDPcapita -4.53 -2.63 constant 0
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FIG. 2 - Regional Inequality in India. Per Capita Income of Indian States
in 2001

Source : Map of the author. Per capita income is in PPP current dollars
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FIG. 3 - Regional Inequality in Brazil. Per Capita Income of Brazilian
States in 2001

Source : Map of the author. Per capita income is in PPP current dollars
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TAB. 11 - Phillips-Perron Unit Root Tests Results of India’s time series
over the period 1980-2003

Variables in level PP Adjusted critical result
and in first difference t-Stat value at 10%

lnGini -2.02 -3.24 I(1)
D.lnGini -5.77 -2.63

lnOpenness -2.88 -3.24 I(1)
D.lnOpenness -4.21 -2.63

lnFDI -3.23 -3.24 I(1)
D.lnFDI -5.08 -1.60

lnGDPcapita -2.23 -3.24 I(1)
D.lnGDPcapita -4.53 -2.63

Notes: D. means first difference. The test indicates that the serie
lnFDI is rather a DS serie although the provided values are at the
limit.

TAB. 12 - ADF Unit Root Tests Results of Brazil’s Time Series over the
Period 1985-2004

Variables in level ADF t-stat model lag result
and in first difference t-Stat at 10%

lnGini -2.98 -3.24 trend, constant 1 I(1)
D.lnGini -5.26 -3.24 trend, constant 0

lnOpenness -2.64 -3.24 trend, constant 0 I(1)
D.lnOpenness -4.59 -1.60 no constant 0

lnFDI -3.04 -3.24 trend, constant 5 I(1) or TS
lnGDPcapita 1.24 -1.60 no constant 0 I(1)

D.lnGDPcapita -4.06 -1.60 no constant 0
Notes : The MacKinnon approximate p-value is equal to p = 0.12
for the serie lnFDI. This test provides values at the limit. We can
consider that the serie has no unit root and, in consequence, is a
TS serie.
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TAB. 13 - Phillips-Perron Unit Root Tests Results of Brazilian Time Series
over the Period 1985-2004

Variables in level PP Adjusted critical value result
and in first difference t-Stat at 10%

lnGini -1.84 -3.24 I(1)
D.lnGini -5.18 -3.24

lnOpenness -2.67 -3.24 I(1)
D.lnOpenness -4.54 -1.60

lnFDI -2.98 -3.24 DS or TS
D.lnFDI -5.19 -1.60

lnGDPcapita 1.15 -1.60 I(1)
D.lnGDPcapita -4.05 -1.60

Note : As for the ADF test, the PP test provides values at the
limit for the serie lnFDI. The MacKinnon approximate p-value is
equal to p = 0.13. We can consider that the serie lnFDI has no
unit root.
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