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ABSTRACT

Trade openness and spatial inequality in emerging countries*

Emerging world countries have experienced over the last two decades a
significant change in their trade patterns. Bold trade reforms have been
followed by rapid rises in international trade levels. However, despite these
radical changes, we know remarkably little about how changes in trade
patterns are affecting the evolution of regional inequality in the developing
world. This paper addresses the link between trade openness and spatial
inequality across 22 emerging countries over the period between 1990 and
2006. Our findings show that changes in international trade bring about a
significant rise in within country inequality across the developing world and
that this impact is greatest in the poorest countries. This result is robust to the
inclusion of a number of control variables, and to changes in the specification
of the sample and in the measure used to quantify the level of regional
disparities. Consequently, the increase in trade exposure across the emerging
world, while possibly benefiting the countries involved in the process in
aggregate terms, is generating winning and losing regions.
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1. Introduction

One of the key features of the process of globaisavhich has swept the world over
the last three decades has been the phenomenal nigernational trade. According to
the World Bank World Development Indicators, wotldde has increased from levels
of 38.8% of GDP in 1990 to 55.6% in 2010, down frampeak of 59.4% in 2008, right
before the start of the crisis. One of the distugcfeatures of the rise in trade since the
outset of globalisation has been that it has emdulfoth developed and emerging
countries alike. International trade, which used b® considered a North-North
phenomenon (e.g. Hummels et al., 1991), has evoiweguch a way that it now
involves virtually all countries around the worlthcluding the large majority of
emerging countries. Indeed, low and middle incomentries the world over are
nowadays more exposed to changes in trade: where2810 the trade exposure of
OECD countries was 50.1% of their GDP, in the coastclassified as low- and
middle-income by the World Bank the ratio was 56.24nerging countries such as
Malaysia (176% of GDP), Hungary (166%), Vietnam 5%§, Slovakia (163%),
Lesotho (163%) or Kyrgyzstan (145%) currently raarkong those with the greatest
engagement in trade in relative terms. Low- anddheidihcome countries now have a
greater degree of trade openness than not just O&&@Dbtries, but also the world as a
whole.

The economic literature has tended to highlightt ttiade openness brings about
considerable benefits. Perhaps top of the listhebé¢ benefits is the generalised view
that trade delivers substantial gains in econoneidopmance over the medium and
long-run (Sachs and Warner, 1997; Frankel and Roh®89; OECD, 1999). Countries

with lower tariffs and trade barriers tend to outpen those that remain relatively

closed or autarchic. This is particularly the cakemerging countries where the mid- to
long-run growth advantages of greater engagememadie have been well documented
(e.g. Greenaway et al., 2002).

However, although trade is indeed considered taovg aggregate growth both at the
world and at national level and there has beeniderable recent research conducted
on the effect of trade openness on interpersoralhne inequalitiescf. Anderson, 2005
for a useful overview), very little is known abduw trade impinges on within-country
spatial levels of development. So far there has lwegy a limited amount of studies
concerned with how changes in trade patterns affectocation of economic activity
and subnational economic performance (Brulhart,12@hd most of these studies have
been carried out for individual countries, rathleart across a number of countries.
Those analyses which have ventured into the cortipareealm have fundamentally
tended to focus on countries in the developed w@lg. Petrakos et al., 2005; Barrios
and Strobl, 2009) or have considered emerging c@snas part of a bigger sample,
generally dominated by developed countries (e.gdrigaez-Pose and Gill, 2006;
Rodriguez-Pose, 2012). Consequently, the spat@hatof the significant rises in trade
experienced recently across the world, in genemall in emerging countries, in
particular, remains poorly understood.

As there are almost as many studies which highlightt increases in trade bring about
regional economic convergence as those that poitite opposite direction (Brulhart,

2011), numerous questions about which territorezselit and which territories lose out
as a result of changes in trade patterns remainetiswered. Do changes in trade
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patterns generate winners and losers? Are the tudtevinners from trade located in
core regions, therefore accentuating the risk afaggr within-country economic
divergence? Is the risk greater in emerging coestriwhich are known to have
significantly higher levels of regional disparitigsan in developed ones?

This paper aims to answer the above questions &lysing the link between changes in
trade patterns at the national level and withinatguspatial inequality across a sample
of 22 exclusively emerging countries covering tleeiqgd between 1990 and 2006. We
resort to an econometric analysis in order to éistathat increases in trade in emerging
countries generate winning and losing regions. eGithat, winning regions tend to be
concentrated in the core of emerging countriesJeMbsing ones are fundamentally in
the periphery, changes in trade bring about a fsigmt rise in within-country
inequality across the developing world. These tssale robust to the inclusion of a
number of control variables, and to changes irsgexification of the sample and in the
measure used to quantify the level of regional aisies. Consequently, while rising
international trade can bring about aggregate litsnieir emerging countries, it seems
to affect the poorest countries and the pooresonegn these countries in a negative
way.

In order to reach these conclusions, the papetrustared in four additional sections.
Section 2 looks at the link between trade and abatiequality from a general

perspective. Section 3 introduces the preliminanigence of the association between
trade and spatial inequality in emerging countraes,well as the model used in the
empirical analysis. The main results of the paper eovered in section 4. The
conclusions are presented in the final section.

2. The link between trade and spatial inequality irthe literature

Despite the considerable volume of trade literatthre link between trade and spatial
inequality has hardly captured the interest of kuiso In a recent review of the
literature on the spatial effects of trade opennBsdhart (2011) finds no more than 11
cross-country studies exploring this link, andwatty all of them focus on the issue of
whether trade affects urban primacy, rather thambather changes in trade patterns
impinge on regional convergence or divergence Beiitie dearth of analyses linking
trade and spatial inequality may be a consequehde factors. The first factor is
linked to the relatively recent development of tie® that connect trade with
geography. The happy coincidence that many of ¢helars behind the development of
New Economic Geography — e.g. Krugman, Venables ereworiginally trade
economists has contributed to connect the twodieAd a result, a string of two-region,
two-sector models (e.g. Krugman and Livas Elizori®96; Paluzie, 2001; Crozet and
Koenig-Soubeyran, 2004) have emerged, but the gsiocis of this type of theoretical
exercises are far from unanimous. While some terfdvour the idea that increases in
trade ultimately lead to greater convergence (€rggman and Livas Elizondo, 1996),
others (e.g. Paluzie, 2001) reach opposite coraissi

The second factor behind the limited amount ofissidealing with this issue has to do
with data availability problems. Empirical analys#she link between trade openness,
on the one hand, and the evolution of spatial inétwl on the other, require not only

good quality trade data, but especially good, bidiaand comparable subnational data
on GDP per capita. While this type of data tendbdareadily available across many
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parts of the developed world, getting reliable amoimogeneous time series of
subnational GDP data in emerging countries is farentomplicated. Subnational data
in many emerging countries are often lacking andthose cases where the data are
readily available, there are either questions akiweit reliability, or the time series are
limited. It is therefore no surprise that the kterre addressing the spatial implications
of trade in emerging countries has been fundamgni@lited to country-cases. Most of
these studies have concentrated on two countrigigaGnd Mexico. China is the most
studied case (Jian et al., 1996; Zhang and Zhad@3;2Kanbur and Zhang, 2005).
While the results of analyses of the Chinese ceséaafrom completely homogeneous,
they tend to highlight that the opening of Chinattade is at the source of the
spectacular rise in regional inequality that thentoy has withessed over the last two
decades. Trade entry points along the coastal mpresi have benefited considerably
from the boom in exchanges with the rest of theldyawhereas the more inaccessible,
remote, and lagging interior has suffered as alttestexico is the other emerging
country which has attracted considerable atter(gog. SAnchez-Reaza and Rodriguez-
Pose, 2002; Faber, 2007; Jordaan, 2008; Ford ,eRP@0D9). Similarly to China, the
majority of these analyses report a coincidencevéen the rise in trade after Mexico
joined the General Agreement on Tariff and TradéT®) and, especially, since
membership of the North American Free Trade Agregr(lidAFTA), on the one hand,
and a greater territorial divergence in the coyrdrythe other.

Beyond the single country case studies, thereveryalimited number of studies on this
topic using cross-country data. All these studeeg.(Milanovic, 2005; Rodriguez-Pose
and Gill, 2006; Rodriguez-Pose, 2012) rely on sasiplvhich include various
combinations of developed and emerging countrieakimg it sometimes difficult to
extract the specific spatial effects of trade inaleping areas. Once again, the results
do not necessarily go in the same direction. Milan@2005), for example, finds that
across the five countries included in his analysBrazil, China, India, Indonesia, and
the United States — there is no clear-cut connedigtween changes in trade patterns
and regional economic trajectories. Rodriguez-R@6é&2), based on a sample of 15
developed and 13 emerging countries, reports, lbyrast, that changes in trade, in
combination with country specific factors, sign#itly affect the evolution of regional
inequalities. In his view, the polarising effecttodide is greater in emerging countries
than in developed ones, especially in those ca$esountries which already have
considerable levels of interregional inequality awith a considerable degree of
coincidence between its wealthiest regions ankielystrade entry points.

However, the fact that there are no large crossvrpanalyses focusing exclusively in
emerging countries makes it difficult to generalise results of previous studies to the
global South. With this paper, we aim to cover tjp in order to assess whether the
seemingly dominant view that trade has a negathgact on the evolution of regional
inequalities holds in the developing world. Thisais area of the world where this
question is particularly pertinent from a publiclipp point of view, as, in a large
number of cases, trade reforms have only been meiéed recently, the rise in trade
has been more rapid and steep than in the develeped, and regional disparities tend
to be considerably higher. We therefore build wiat consider to be the largest
database of subnational disparities across thegengeworld, including a total of 22
countries scattered between Latin America (9), @éand Eastern Europe (6) and Asia
(6). Because of lack of data, Sub-Saharan Africhtae Middle East are the only parts



of the emerging world which are admittedly undgsresented, with only South Africa
and Turkey included in the sample.

3. Does trade affect spatial inequality in developg countries?

3.1. Preliminary evidence

This section aims to investigate empirically theklibetween the degree of trade
openness and spatial inequality in developing aestTo do so we need reliable data
on regional income. However, this information idyoavailable for a reduced set of
developing economies, which limits considerably tls of countries that can be
included in an analysis of this type. Our datasean unbalanced panel covering 22
countries classified as emerging and developingn@mies by the International
Monetary Fund (Table £)Given their varied history, geographical locatammd size,
we consider that the selected countries represealichsample of the developing world.
The study covers the period between 1990 and 2666 athough data availability is
not the same for all countries included in the damphe average number of
observations is 14.0 years from a possible maxinofih7 (see Table 1 for further
details).

In order to quantify the level and evolution of Saladisparities within the sample
countries, we resort to the following inequality asare proposed by Theil (1967)
within the information theory context:

TW. =3 p, (Z—j Iog(ﬁ] (1)

i=1 ct /'Ict

where Yi and P: denote respectively the GDP per capita and pdpulathare of

N
regioni in countryc during yeat. In turn #y = z PiYie . T(1) is known in the literature
i=1

as the Theil's first index of inequality. The adtege of this measure vis-a-vis other
potential alternative indexes of inequality is thatis independent of scale and
population size, and satisfies the Pigou-Daltomsfar principle (Cowell, 1995)
Furthermore, as shown by Bourguignon (1979) andr8bks (1980), T(1) is additively
decomposable by population subgroups, which explagpopularity in the literature
on regional disparities (Ezcurra and Rodriguez-P23@9). It should also be noted that
this measure of inequality takes into account tifierénces in population size across
the various territorial units considered. This asg®s traditionally been overlooked by
the literature on economic convergence that hagiflbed since the contributions of
Barro and Sala-i-Martin (1991, 1992), despite thet that, as noted by Petrakos et al.
(2005), omitting population size may greatly distaur perceptions of spatial
inequality.

! For further details see the International MonetBand’s World Economic Outlook Report, October
2009 (http://www.imf.org).



We begin our analysis by calculating the Theiltstfimeasure of inequality for our case
countries> As shown in Table 1, the degree of spatial indguatries considerably

across the sample. In average terms, the highdgtvBlues are found in Thailand,
Ecuador, Indonesia, and the Philippines. These tdesnhave the greatest levels of
dispersion in the regional distribution of GDP mapita. At the opposite end of the
spectrum we find Lithuania, Poland, Venezuela, Ruagnania® Table 1 reveals that

T(1) increased in most of the countries considehedng the study period. The only
exceptions to this general rule are Colombia, Ies$tay Peru, South Africa, and Turkey.
This seems to suggest the existence of a tendem@rd increasing spatial inequality in
the developing world, which is in line with the eingal evidence provided by Kanbur
and Venables (2005). In any event, the magnitudéhefrise in regional disparities
differs considerably across countries, with thehbgj rates of spatial divergence
registered in the transition countries in Central &astern Europe (CEE).

INSERT TABLE 1 AROUND HERE

Most of the literature tends to measure the degfemenness to international trade as
the ratio between total trade (exports and impatg) GDP (e.g. Frankel and Romer,
1999; Alesina et al., 2000; Frankel and Rose, 20@#ar and Kraay, 2004). Following
this approach, we calculate trade openness usiagvatue of exports and imports
relative to GDP at constant prices in order to glate the potential impact on the
results of changes in the level of priéeBable 1 provides information on the degree of
trade openness in the sample countries. The ietatpn of the trade openness
indicator in Table 1 is affected by when the diéigr countries in the sample adopted
trade liberalisation initiatives. Countries suchlésiland, China, and a number of Latin
American states abandoned their traditional impalistitution development models in
favour of export-orientated ones either before oyuad 1990. In most of these
countries, trade openness continued to grow duttiegperiod of analysis. In other
countries, such as India or the former communightiees in CEE, the increase in trade
flows displayed in Table 1 has been the resultebdrms to open their economies to
world markets undertaken during the study periodll@® and Kraay, 2004; Rodriguez-
Pose and Gill, 2006). As a result of these tretits average proportion of GDP traded
in our sample rose from 51% in 1993 to 78% in 2(@i§ure 1)°> Nevertheless, there
are still important differences in the degree ad& openness among the sample
countries. On the one hand, transition countriegieineral, and Estonia (the most open
country in the sample), Bulgaria, Lithuania, andvia in particular, are the most open
to trade at the end of the study period. The As@mmtries — outside China and India —
follow suit. Thailand, with a level of internatidnaade close to 150% of GDP in 2006,
is the second most open country being considerid.Philippines has levels of trade
which are slightly above 100% of GDP. On the otinnd, trade levels are significantly
lower across Latin America, China and India (FiglyeBrazil, where trade represents

% The definitions and sources of all the variablgsduin the paper are included in the Appendix.

® Regional inequality tends to be substantially kigim most emerging countries for which subnational
data are available than in the developed world (Roeéz-Pose and Ezcurra, 2010). In order to put the
dimension of regional inequality in the emergingridon perspective, it suffices to note that themage
value of T(1) for the United States between 1990 2005 was 0.008. This represents 31 times less tha
in Ecuador and almost 60 times less than in Thdilan

“ Similar results to those presented later in theepavere obtained using the indicator of trade apss

at current prices.

® 1993 was the first year of the study period whkeeindicator of trade openness was availablelfd¢ha
countries included in our sample.



barely one quarter of GDP, is the country withltheest exposure to international trade
in the sample. Turkey, India, Colombia, Peru, angeftina all have volumes of
international trade below 50% of their GDP.

INSERT FIGURE 1 AROUND HERE

Figure 2 displays the bivariate relationship betwedeade openness and spatial
inequality in our case countries. The slope ofrdgression line points to a positive link
between the two variables for the pooled data. iddeo to confirm this visual
impression, we calculate the correlation coeffitibetween T(1) and the indicator of
trade openness, obtaining a value of 0.281, wiscstatistically significant at the 1%
level (p-value = 0.000). This implies that thosesegimg countries with higher levels of
trade openness tend, in principle, to registerghdr degree of spatial inequality. This
preliminary result suggests that the openness tbma economies to international
trade may have spatial implications and affectléwel and the evolution of regional
disparities within developing countries. The rekthis section and the following one
are devoted to examining this issue in greateiildeta

INSERT FIGURE 2 AROUND HERE
3.2. The model

The previous analysis allows us to obtain an ihgieture on the potential link between
trade and spatial inequality. Nevertheless, thermétion provided by Figure 2 should
be interpreted with caution because omitted vaggmbhay ultimately determine the
connection between trade and regional inequalitgnrerging countries. In fact, it is
likely that the level of spatial inequality in treample countries does not depend
exclusively on their degree of trade openness.aerountry-specific characteristics
have been identified in the literature as factonsclv may enhance/diminish the impact
of trade openness on regional inequality. Manyheke involve subnational factors and
dynamics such as the presence of economies of acdigerse access to trade within a
country, which are derived from geography and Inystdhe sectoral composition of the
economy is also an important determinant factorisabe rural/urban composition of
the country. A shift from agricultural to manufaghg and service activities is likely to
be associated with a switch from rural locationscittes. This switch will, in turn,
impinge on the costs of trade, given the concezdratture of the infrastructure needed
for trade-related activities. This reasoning implithat trade is likely to be a
fundamental driver of territorial inequality, altingh, in the long-run, it may also be the
trigger of a reduction of inequalities (Fujita, lgman and Venables, 1999: 259).
Differences in foreign market accessibility amoihg tregions of any given country
become thus a fundamental factor behind potenBakrin polarisation associated to
trade and that such trade-associated polarisatiinbes greatest in those countries
where trade entry points coincide with the richresfions (Brulhart, 2011; Rodriguez-
Pose, 2012). In addition, the redistributive cafyaof the central government, as well
inter-regional labour mobility, and the quality iaEtitutions are bound to influence the
effects of changes in trade patterns over theibligion of wealth (Rodriguez-Pose,
2012).

While it would be important to test the relationstof all these factors with the
evolution of regional inequality, the specific feacan emerging countries and the lack
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of adequate subnational data available to test mxinaustively the exact mechanisms
through which trade impinges on territorial dispias limits the scope of we can do. We
thus formulate a simple econometric model in whilsh overall trade openness in
developing countries is our dependent variable ntérest. The model adopts the
following form:

INEQ, =a + BTRADE, +¢@X_ +&, (2)

where INEQIs the measure of spatial inequality, TRADE dendkesvolume of trade
expressed as a percentage of GBPstands for a set of variables that control for
additional factors that are assumed to have andnfle on regional disparities, ant
the corresponding disturbance term. Our main istehere lies in the coefficierfi,
which captures the effect of trade openness onasjraquality.

The control variables in vectdt in our baseline specification of model (2) inclutde
number of spatial units considered in each coutiy,level of economic development
of the country and its size, as well as two proxiescapture the relevance of
agglomeration effects and the redistributive capau the public sector. The relevance
of these variables in explaining spatial inequaidy as we will see below, well
documented in the literature. Nevertheless, ourcehof controls is also constrained by
the availability of reliable and comparable data fiee sample countries during the
different years covered in the analysis.

When estimating model (2) it is important to ndiattthe level of regional disparities
registered by each country may be affected by tmaber of spatial units used to
compute the index of regional inequality (Portnawd aFelsenstein, 2005). This is
particularly relevant in our analysis, as our sammuntries differ considerably in the
number of territorial units used to calculate T(Iable 1). Although the values of the
dependent variable have already been obtainedgiakio account the differences in
population size across the various regions, we asotrol for the number of
subnational units in order to minimize any potdntiaas emerging from the
heterogeneity of the different territorial levelse§smann, 2011). Furthermore, the
empirical literature on spatial inequality has tedido pay particular attention to the role
of the level of economic development in explainiegional disparities (Terrasi, 1999;
Petrakos et al., 2005). This interest goes bac¢kd@ublication of the seminal work by
Williamson (1965), who adopted the well-known stumyKuznets (1955) to a spatial
framework. According to Williamson, as advances an@ade in the economic
development process, spatial inequality tends ¢cearse at first, before systematically
decreasing in the ensuing stages of developmertordmgly, the trend in spatial
inequality would follow an inverted U-shaPeBearing this in mind, we test for the
possible existence of a non-linear relationshipveeh spatial inequality and the degree
of economic development in our case countriesnbluding in the list of regressors of
model (2) the national GDP per capita and its sgjuar

The sample countries differ considerably in terrhsipe. Country-size may also be a
factor explaining within-country inequality, as ety size may hide greater spatial
heterogeneity (Williamson, 1965). In order to cohtfor country size, we use the

® See Lessmann (2011) for a recent survey on #malitre on this topic.



population of a countr{.We also investigate the possible influence ondégendent

variable of the existence of agglomeration econer{f@jita and Thisse, 2002; Baldwin
and Martin, 2004). To this end, we include in tie bf regressors of model (2) the
share of urban population living in the largesy ¢ capture potential agglomeration
effects (Brulhart and Sbergami, 2009). In addititre redistributive capacity of the
state is likely to affect the level and the evalatiof territorial disparities within any
given country (Rodriguez-Pose and Ezcurra, 2010yidw of this, we control for the
size of the public sector, measured by the shargoeskrnment final consumption
expenditure in national GDP, as a proxy for thastethutive capacity of the countries
in the sample.

As can be observed, model (2) exploits both thesszsmctional and time-series
characteristics of the data in order to maximize tiamber of observations available.
Similar models tend to include country-specificeets. However, controlling for
country fixed effects is not useful in our caserasst of the variation registered by the
dependent variable is between countries, rathem theer time. Specifically, in our
sample around 96% of the variation in the spatiafuality data is due to variations
across countries. As pointed out by Breen and @&eialosa (2005) , in this case
fixed effects models leave unexplained what is mogiortant in the data and may
produce inaccurate results (Quah, 2003). As amnrnaltiee, one may consider the
estimation of a random effects model. Neverthelasssndom effects model assumes
that the individual unobserved effects and the oMesk explanatory variables are
uncorrelated (Wooldridge, 2002), which is unlikedybe satisfied in our context.

4. Empirical Results

Table 2 presents the results obtained when diffarersions of model (2) are estimated
by OLS with heteroskedasticity and autocorrelatimmsistent standard errors, using
T(1) as the dependent variable. As indicated inl@ &) the model works reasonably
well in explaining cross-country variations in regal disparities, with relatively good
values in terms of goodness-of-fit. Our main firgliis that the coefficient of trade
openness is in all regressions positive and statit significant at the 1% level. This is
consistent with the empirical evidence supplied-igure 2, indicating that the greater
the degree of trade openness in the developingdwtiré greater the dimension of the
within-country regional inequality. This result ot affected by the inclusion of
additional explanatory variables in the analys@)fcming its robustness and showing
that the effect of international trade on regiotiigbarities is not a spurious correlation
resulting from the omission of relevant variabliesparticular, it should be noted that
the measure of trade openness remains significasgciated with spatial inequality
when we control for the level of GDP per capitatioé various countries. This is
especially important, given that various studiesehhighlighted the role played by
trade in promoting growth and economic developm@mankel and Romer, 1999;
Alesina et al., 2000). Nevertheless, our resultswshhat trade openness makes a
relevant contribution in explaining the cross-coyntariations in regional disparities,
and is not simply capturing the effect of the lesleéconomic development.

INSERT TABLE 2 AROUND HERE

" The results are very similar if we employ alteively the surface area to measure the country $izis.
is not surprising, since both variables are higidsrelated (r = 0.83).
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The results in Table 2 corroborate the empiricabl@wce provided by most single
country studies conducted in the developing warkl Sanchez-Reaza and Rodriguez-
Pose (2002) for México, Kanbur and Zhang (2005)Gbina, or Rodriguez-Pose and
Gill (2006) for Brazil and India). The rise in tflows and the liberalization initiatives
adopted to open the national economies to worldketsrhas had a non-negligible
effect in the rise of regional disparities in dephg countries, which is particularly
relevant when considering the consequences deficad the globalization process
currently underway.

With respect to the control variables included ind&l (2), Table 2 reveals that the
number of territorial units used to calculate theel of spatial inequality within the
various countries is positively associated with dependent variable. Furthermore, our
results confirm the existence of an inverted Upgldarelationship between national
development and spatial inequality, confirming thgpothesis put forward by
Williamson (1965). In countries where economic elepment is relatively low, the
growth of national GDP per capita is connected rtorgasing regional disparities.
However, this relationship does not continue indedly. Beyond a certain threshold,
our results detect the presence of a negative laboe between the two variables.
Additionally, those countries where a greater sludire urban population lives in the
largest city of country are characterized by a twgredevel of spatial inequality,
supporting the relevance of agglomeration effectthis context. Finally, country size
and the proxy for the redistributive capacity o thublic sector tend to have the
expected signs, but they are not statistically ifgant consistently across the various
regressions included in Table 2.

In order to complete the information provided bylEa2, we now examine whether the
estimated coefficients depend on the measure wsqdantify the relevance of spatial
inequality within our case countries. It is welldan that different inequality indices
may actually yield different orderings of the distitions one wishes to compare, since
each index has a different way of aggregating thi@rimation contained in the
distribution (Ezcurra and Rodriguez-Pose, 2009). this reason, and in order to
complement the information provided by T(1), weorégo three alternative inequality
indices. First, we calculate what is. known in titerature as Theil's second measure
(Theil, 1967):

e
T, =Y p, Iog(%] 3)

i=1 it

Second, we estimate the coefficient of variatiom d@ne standard deviation of the
logarithm of regional GDP per capita, which carelpressed respectively as:

\/; plt(yit_luct) (4)

Hy

Ci =

and
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i=1

Ve = \/i P, (logy, — )2 (5)

Ne
where & = p,logy, 8

i=1

Table 3 summarizes the main results obtained whasheh(2) is estimated again using
T(0), ¢, and v in turn as dependent variables,eattof Theil's first measure of

inequality. As can be seen, our previous findingisl hwhich indicates that the observed
correlation between trade openness and spatialuatitg does not depend on the
specific indicator used to quantify the degreeispdrsion in the regional distribution of
per capita GDP within the different countries irt#d in our study.

INSERT TABLE 3 AROUND HERE

Are our results robust to including dummy variables the different regions of the
world? Are they robust to the elimination of specifjroups of countries? We
investigate these questions in Table 4. Column Tatiie 4 reveals that the coefficient
of the degree of trade openness is still positiad atatistically significant in the
presence of regional dummies for Latin America,tEesia, and Central and Eastern
Europe. Table 3 also shows the results obtainechwlifferent estimations of model (2)
are carried out excluding various countries in tumnparticular, the groups of countries
considered in this analysis are: transition coestin Central and Eastern Europe, Latin
American countries, China and India, and the remgiAsian countries. Columns 2-5
of Table 4 indicate that the coefficient of the wgof trade openness continues to be
positive and statistically significant in all casesrroborating the negative effect of this
variable on territorial disparities.

INSERT TABLE 4 AROUND HERE

In order to provide further evidence of the robaswof our findings, we now address
the possibility that the impact of trade on spaitiglquality may be contingent on the
level of development of the various countries coesed. We investigate this issue by
dividing the sample countries into two groups basedthe World Bank income
classification: (i) lower-middle income countriesada (i) higher-middle income
countries. We then estimate model (2) separatelyhi® two subsamples just defined.
The last two columns of Table 4 report the restdtsthe lower-middle and higher-
middle income countries respectively. The coeffitief the variable trade openness
remains positive and statistically significant irothb cases. This implies that
international trade gives rise to increasing spdtiaquality in the two groups of
countries, although the effect of trade on regiasiaparities seems to be greater in
poorer countries, which tend to be also those \ligh highest levels of territorial
inequality.

® In their non-weighted versions, these dispersi@asares have been widely used in the convergence
literature in order to capture the concept of sigmavergence (Barro and Sala-i-Martin, 1995). Athés
case of Theil's first measure of inequaligyl the indices selected are independent of smadepopulation
size and, except for the standard deviation of ltigarithm, they all fulfil the Pigou-Dalton transfe
principle for the whole definition domain of incor@@owell, 1995; Ezcurra and Rodriguez-Pose, 2009).
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As an additional robustness check, we investigage possibility that our results are
driven by an omitted variable. We address thisasby controlling for different
covariates that could plausibly be correlated wn#lde openness and checking whether
the inclusion of these covariates affects our esasi According to this strategy, we
add to our baseline specification different geobregd variables that may be important
in this context: two dummies indicating if a coynts landlocked or surrounded by
water, a measure of the extent to which a coungty'face is covered by mountains, and
the standard deviation of the elevation within dogtorders. Likewise, the degree of
trade openness of a country may be affected byralatesource abundance. For this
reason, we include in the list of regressors of eh@d) fuel, ores and metals exports
expressed as a percentage of merchandise exportsefmore, it should be noted that
most of the developing countries have undergoneerédifit processes of structural
change during the study period. This is potentiatiportant because structural change
may be related to the degree of openness to iiienaa trade. In addition, those
countries affected by structural change are likielyexperience internal migration,
which may affect spatial inequality. Accordinglyevadd to our baseline specification
the level of urbanization as a proxy for structuwt@nge.

INSERT TABLE 5 AROUND HERE

Table 5 shows the results obtained when models(2stimated again including these
additional controls. As can be seen, their inclusio the list of regressors has little
effect on the main result of the paper. In parculrable 5 shows that the additional
controls considered do not affect the estimatethefimpact of international trade on
spatial inequality. The measure of trade opennessains positive and statistically
significant throughout the analysis, confirming tbeustness of our findings.

Our final test concerns how the rise in trade floarsd the opening of national
economies to world markets may also have led tethergence of losing and winning
regions (Rodriguez-Pose and Gill, 2006). In ordeurtderstand better the way in which
the degree of trade openness affects spatial iligquae now examine the impact it
has on the income of various groups of regions.thiad end we calculate for each
country and year the average GDP per capita tfi€iyegions whose GDP per capita at
the beginning of the study period was below 75%hefnational average (low income
regions), (ii) the regions whose GDP per capitdatbeginning of the study period was
between 75% and 125% of the national average (mithadlome regions), and (iii) the
regions whose GDP per capita at the beginning @fthdy period was above 125% of
the national average (high income regions). Thera second step, we normalize the
average GDP per capita of each group of regionthéynational average in order to
facilitate comparisons across countries and owee.ti

INSERT TABLE 6 AROUND HERE

Table 6 reports the results obtained when diffevensions of model (2) are estimated
using as dependent variable the normalized GDPcaeita of the various groups of

regions. As can be observed, greater trade opemiggsesses the GDP per capita of
poorer regions relative to national GDP per capitd increases that of rich regions,
again relative to national GDP per capita. In tuhe impact of trade openness on the
relative situation of middle income regions is mstatistically significant in the full

12



sample. These findings reveal that, on averagegtbep of losing (winning) regions
tends to be formed mostly by low (high) income oegi, which explains the effect of
the degree of trade openness on regional disgamieserved in the present article.
Table 6 also indicates that the spatial impactadé is quantitatively more important in
the regions of poorer countries, which is in linghvihe results obtained in Table 4. In
any case, when interpreting the information proditdg Table 6, it is important to recall
that this analysis allows us to examine the eféédnternational trade on theslative
situation of the different regions. Accordingly,etfe results are compatible with a
potential positive impact of trade openness onoregi economic performance in
absolute terms.

5. Conclusions

In this article we have examined the link betweeadé and spatial inequality in 22
developing countries over the period 1990-2006h@&udgh the limited time frame and
the nature of the study imply that any conclusibnwsd be treated with caution, our
analysis shows that the degree of trade openngsasifively correlated with spatial

inequality in the sample countries. This suggedsét the liberalization initiatives and

the rise in trade flows contributes to an incraasegional disparities in the developing
world, a fact which should not be overlooked whemsidering the consequences
derived from the globalization process currentlgdemvay.

This finding is robust to the inclusion in the aysa$ of additional explanatory variables,
such as the national GDP per capita, the sizeettuntry, agglomeration effects, or
the redistributive capacity of the public sectourtRermore, the positive association
observed between trade openness and regional itispaatill holds when alternative

measures are used to quantify the level of spatgjuality registered within the various
countries. Likewise, we have checked that our tesale not driven by any specific
group of countries.

In order to complete our study, we have also ingattd the way in which trade
openness affects the regional distribution of GI2Pgapita in the sample countries. In
this respect, our estimates indicate that a gretdgree of trade openness reduces the
GDP per capita of poorer regions and increase& per capita of richer regions in
both cases relative to national GDP per capitas Heips to explain the positive link
detected between trade openness and spatial intgqUabde seems to generate clear
winners and losers in relative terms, which tenddimcide respectively with the richest
and poorest regions within a country. In additi@ur analysis indicates that the
quantitative effect of the degree of trade openmeseegional disparities appears to be
contingent on the level of development of the wasicountries. Specifically, our results
reveal that the spatial impact of trade is gregtgroorer countries, meaning that, while
trade on the whole may have a beneficial effecafygregate economic performance in
the emerging world, the poorest regions in the @stocountries — the poorest of the
poor — are likely to lose out from greater engag@nreinternational trade.

Our research has contributed to address a numbmnpefrtant questions concerning
different aspects of the relationship between tiguknness and spatial inequality in the
developing world. It has also raised, however,reesef issues that will require further
research. Some relate directly to the size of #mapte and the potential inclusion of
additional countries. Lack of adequate regionahdhts prevented us from pursuing this
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issue, but addressing it may provide a more commieture about the nature of the link
between trade and spatial inequality. Moreovers asual in the literature, our analysis
is based exclusively on the information provided &y aggregate measure of trade
openness. Nevertheless, it would be interestingptoplete our results by investigating

the potential effect of trade composition on regiatisparities (Rodriguez-Pose, 2012).
Further research will also have to pay speciahétia to the need to identify and study
the various theoretical mechanisms which explaaitiluence of the degree of trade
openness on regional disparities. Only by pursuirese strands we will be able to

achieve a more complete understanding about hale téects spatial inequality in the

emerging world.
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Appendix
Definitions and sources of control variables

- Regional GDP per capita: Level of regional GDP per capita. Sources:
Cambridge Econometrics and national statistics.

- Regional population: Level of regional population. Sources: Cambridge
Econometrics and national statistics.

- Trade openness. Sum of exports and imports as a share of natiGiP. The
variable is expressed at 2005 constant prices.c8oBenn World Tables 7.0.

- National GDP per capita: Natural log of real GDP per capita expressed in
constant 2005 dollars. Source: Penn World Tables 7.

- Population: Natural log of total population. Source: Penn Wadrébles 7.0.

- Agglomeration: Percentage of urban population living in the éetgcity of the
country. Source: World Development Indicators.

- Government size: Total government consumption as a percentage bz
GDP. The variable is expressed at 2005 constanegriSource: Penn World
Tables 7.0.

- Landlocked: Dummy variable that takes the value one if the ntguis
landlocked, and zero otherwise.

- Idand: Dummy variable that takes the value one if thentguis surrounded by
water and has no bordering countries, and zerawibe

- Mountains. Measure of the extent to which a country’s surfexceovered by
mountains. Source: Alesina and Zhuravskaya (2011).

- Roughness: Standard deviation of elevation of each countgyressed in metres.
Source: Alesina and Zhuravskaya (2011).

- Natural resource abundance: Fuel, ores and metals exports expressed as a
percentage of merchandise exports. Source: Wonelbpment Indicators.

- Urban population: Percentage of the total population living in urbaeas.
Source: World Development Indicators.
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Figures and Tables

Figure 1: The evolution of the degree of trade ogss.
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Figure 2: The relationship between trade opennedspatial inequality.
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Table 1: Spatial inequality and trade openness.

Spatial inequality

Trade openness

Country Spatial units Period Initial Final Average Initial Final Average
Argentina 23 1992-2006 0.040 0.097 0.057 28.8 45.2 38.4
Bolivia 9 1990-2006 0.024 0.050 0.033 46.7 68.6 355.
Brazil 27 1990-2006 0.102 0.110 0.109 12.0 25.1 718.
Bulgaria 6 1990-2006 0.049 0.084 0.067 71.7 132.4 5.89
Chile 13 1990-2006 0.066 0.069 0.072 47.8 75.9 60.4
China 31 1990-2005 0.085 0.126 0.123 25.7 65.7 39.1
Colombia 33 1990-2006 0.076 0.052 0.065 25.9 40.1 443
Ecuador 21 1993-2006 0.211 0.266 0.250 47.2 65.8 .7 55
Estonia 5 1990-2006 0.039 0.088 0.069 11.8 158.8 8.211
India 32 1993-2005 0.059 0.090 0.074 21.9 39.6 32.9
Indonesia 30 2000-2006 0.256 0.223 0.246 54.0 64.9 55.5
Latvia 6 1993-2006 0.030 0.156 0.097 77.7 110.1 293.
Lithuania 10 1993-2006 0.004 0.049 0.021 114.1 424, 99.7
Mexico 32 1993-2004 0.143 0.145 0.147 25.9 58.1 0 45.
Peru 24 1990-2006 0.140 0.135 0.142 24.6 43.5 35.5
Philippines 16 2005-2006 0.163 0.169 0.166 110.8 6.20 108.5
Poland 16 1990-2006 0.009 0.033 0.021 27.8 81.7 8 52.
Romania 8 1990-2006 0.008 0.064 0.030 26.3 82.6 3 46.
South Africa 9 1995-2005 0.135 0.114 0.119 38.9 657. 49.5
Thailand 76 1994-2005 0.439 0.473 0.439 107.4 148.8 125.8
Turkey 26 1990-2001 0.094 0.076 0.081 26.0 37.6 6 30.
Venezuela 23 1990-2006 0.006 0.028 0.024 46.7 60.4 54.9

Notes: Spatial inequality is measured using thelBhadex described in the text. In turn, tradesapess is the ratio between total trade (expodsraports) and GDP. For
Ecuador there is not information on regional GDP1f@94, 1995, 1997, 1998 and 2000.
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Table 2: The impact of trade openness on spaggjuality: Regression analysis.

(2.1) (2.2) (2.3) (2.4) (2.5) (2.6) (2.7) (2.8) 5 )4 (2.10)

Trade openness 0.002*** 0.002*** 0.001*** 0.002***  0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000) (0.000) (0.000)

Spatial units 0.094*** 0.095*** 0.1071*** 0.096*** 0092*** 0.063*** 0.099*** 0.077*** 0.069*** 0.054** *
(0.007) (0.012) (0.009) (0.009) (0.007) (0.012) .008) (0.012) (0.016) (0.013)

GDP per capita 1.152%** 1.113*** 1.338*** 1.007* 1.243*** 1.331%**
(0.188) (0.183) (0.212) (0.180) (0.217) (0p08

(GDP per capitd)  -0.070*** -0.068*** -0.080*** -0.061*** -0.075*** -0.080***
(0.011) (0.011) (0.012) (0.011) (0.013) (0012

Population 0.001 0.028*** 0.009 0.023*** 0.031
(0.004) (0.007) (0.007) (0.008) (0.008)

Agglomeration 0.001*** 0.003*** 0.001*** 0.003* 0.003***
(0.000) (0.000) (0.000) (0.000) (0.000)

Government -0.000 -0.001 0.001 -0.002* -0.001 0.062
(0.001) (0.001) (0.001) (0.001) (0.001) (001

Constant -5.007*** -0.281*** -0.297*** -0.262*** -4814%** -6.301*** -4.407*** -5.502%** -0.645*** -6. 282***
(0.795) (0.068) (0.034) (0.035) (0.777) (0.951) 782) (0.974) (0.104) (0.935)

F-test 46.78*** 39.67*** 44.71%** 38.84*** 37.37*** 50.73*** 471.95%** 29.33*** 33.63*** 44.38***
Adjusted R2 0.633 0.548 0.574 0.548 0.633 0.690 53.6 0.637 0.602 0.693
Sample All countries All countries All countries All countries All countries All countries All countries All countries All countries All countries
Countries 22 22 22 22 22 22 22 22 22 22
Observations 307 307 307 307 307 307 307 307 307 7 30

Notes: The dependent variable is in all cases ttedl's first measure of inequality. The number pésal units, GDP per capita and population areesged in logs. Heteroskedasticity a
autocorrelation consistent standard errors in pheses. * significant at 10%; ** significant at 5%6F significant at 1%.
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Table 3: Robustness analysis: Alternative measafregequality.

(3.1) (3.2) (3.3)

Dependent variable T(0) C \
Trade openness 0.002*** 0.004*** 0.003***

(0.000) (0.000) (0.000)
F-test 39.6#+ 76.6%F* 61.89*
Adjusted R2 0.737 0.568 0.669
Control variables Yes Yes Yes
Sample All countries All countries All countries
Countries 22 22 22
Observations 307 307 307

Notes: All the regressions include a constant dnedftill set of control variables of the baselinedelodescribed in the text.
Heteroskedasticity and autocorrelation consistemdard errors in parentheses. * significant at 189significant at 5%; ***

significant at 1%.

23



Table 4: Robustness analysis: Inclusion of regioaimies and elimination of specific groups of doies.

(4.1) (4.2) (4.3) (4.4) (4.5) (4.6) (4.7)

Trade openness 0.001*** 0.002*** 0.002*** 0.002*** 0.001*** 0.002*** 0.001***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .000)
F-test 62.3#* 81.12+* 77.02* 56.62* 21.77F* 247 T+ 23.59**
Adjusted R2 0.734 0.731 0.840 0.732 0.316 0.818 94.4
Control variables Yes Yes Yes Yes Yes Yes Yes
Regional dummies Yes No No No Yes No No
Observations 307 211 169 278 286 110 197
Sample All countries Transition countries Latin American China and India Remaining Asian Low income High income

excluded countries excluded excluded countries excluded

Countries 22 16 13 20 19 9 13

Notes: The dependent variable is in all cases tiedl's first measure of inequality. All the regrisss include a constant and the full set of contariables of the baseline model descrik
in the text. Regional dummies for Latin AmericasEAsia and Europe. Heteroskedasticity and autetadion consistent standard errors in parenthésggnificant at 10%; ** significant a

5%; *** significant at 1%.
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Table 5: Robustness analysis: Additional controls.

(5.1) (5.2) (5.3) (5.4 (5.5) (5.6)

Trade openness 0.002*** 0.002*** 0.001*** 0.001*** 0.002*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Landlocked -0.030*
(0.016)
Island -0.088***
(0.012)
Mountains -0.024
(0.018)
Roughness -0.000**
(0.000)
Natural resources -0.001***
(0.000)
Urban population -0.003***
(0.000)

F-test 53.94*** 77.98 12.07** 12.90* 1042 144.9*
Controls Yes Yes Yes Yes Yes Yes
Adjusted R2 0.695 0.697 0.342 0.354 0.748 0.770
Sample All countries All countries All countries | Aountries All countries All countries
Countries 22 22 19 19 22 22
Observations 307 307 262 262 294 307

Notes: The dependent variable is in all cases ti@dl's first measure of inequality. All the regresss include a constant and the full set of conteslables of
the baseline model described in the text. Hetedesdticity and autocorrelation consistent standamf®in parentheses. * significant at 10%; ** sfgrant at

5%; *** significant at 1%.
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Table 6: The spatial implications of trade openrmassegional inequality.

Groups of regions Low income regions Middle incamgions High income regions
(6.1) (6.2) (6.3) (6.4) (6.5) (6.6) (6.7) (6.8) 9p

Trade openness -0.001*** -0.001*** -0.000 -0.000 0@ *** -0.001 0.009*** 0.011*** 0.008***

(0.000) (0.000) (0.001) (0.000) (0.000) (0.001) .000) (0.003) (0.003)
F-test 27.15%** 51.32%** 11.52%** 6.884*** 9.024*** 11.27%** 29.74%** 20.47*** 12.68***
Adjusted R2 0.423 0.693 0.437 0.188 0.633 0.258 20.4 0.348 0.559
Control variables Yes Yes Yes Yes Yes Yes Yes Yes esyY
Sample All countries Low income High income All countries Low income High income All countries Low income High income
Countries 19 9 10 20 9 11 19 9 10
Observations 256 107 149 276 110 166 259 110 149

Notes: The dependent variable is the normalizedageeGDP per capita of the various groups of regiddl the regressions include a constant and thesét of control
variables of the baseline model described in thke téeteroskedasticity and autocorrelation constsg¢andard errors in parentheses. * significaritG86; ** significant at

5%; *** significant at 1%.
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