THE BORDER EFFECT IN SPAIN*

Sdvador Gil-Pargja®
Rafad Llorca-Vivero®
Jost A. Martinez-Serrano?
Josep Oliver-Alonso®

Abstract

This paper analyses the border effect in Spain over the period 1995-98 usng a data set
on intranationa trade that is unique in Europe. The results indicate tha, after controlling
for market sze and disance, Spanish regions trade around 21 times more with the rest
of Spain than they do with OECD countries. Moreover, the Sze of the Spanish bias is

lower in the case of the Spanish regions exports than in the case of imports. Findly, the
border effect is not uniform across Spanish regions.
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1. Introduction
The magnitude of the so-caled border effect informs us about the limitations of

economic integration in spite of increesng globdisation of world economy. McCalum
(1995) was the pioneer in empiricad research on this issue finding that Canadian
interprovincid trade was twenty-two times larger than trade between Canadian
provinces and US daes of gmilar gze and proximity. While it seemed likdy that
intranationd trade should exceed internationa trade, the degree of home bias in the data
was quite surprisng, given the rddivey high degree of economic integration between
both countries. After McCdlum's semind paper a growing literature has investigated
the border effect across space and time, showing that national borders sharply reduce
trade flows'. Despite technologica progress in transports and communications and
negotiated reductions in trade bariers, market segmentation continues to exist and
political boundaries shape the geographical pattern of trade.

The am of this paper is to esimate the impact of international borders on the
Spanish trade. In paticular, in addition to anadyse the overdl border effect in Span we
provide estimates for the size of border effects both by region and by the direction of
trade. In the fird case, we a priori expect large differences from region to region
reflecting differences in indudtrid sructures and geography. In the second case, regions
might exhibit biases towards importing from other regions that differ from the bias
towards exporting to other regions.

There are few empiricd studies on the border effect in the European countries
and they do not use direct data on interregiona trade. Since intranationa trade dtatistics
are raely avalable, the need of trade data on subnational units has led to the use of

imaginative methods to approximate the missng data series that could bias the

! See, among others, Helliwell (1996, 1997, 1998), Wei (1996), Anderson and Smith (1999a, 1999b),
Hillberry (1999), Nitsch (2000), Head and Mayer (2000), Helliwell and Verdier (2000), Anderson and
van Wincoop (2003), Evans (2003), Okubo (2003), and Chen (2004).



estimation reults’. This paper attempts to fill a part of that gap by using a unique data
st that includes trade flows between every one of the 17 Spanish regions and the rest of
Spain, as well as between each Spanish region and each one of the OECD countries
during the period 1995-98.

Our gpproach dso deviates from most previous work in the measurement of
intranationa digtances. It is crucid to measure intrandionad distances "correctly" since
the d9ze of the estimated border effect is rdaed to the vaue of the average internd
disances. To this end, following Minondo’'s (2003) study on the border effect in trade
of the Basque Country, we have obtained intranationd distances taking into account a
large amount of information. In particular, we use data on distances and populations for
al citiesin Spain with more than 20,000 inhabitants.

The results of this paper reved three clear conclusons. First, nationad borders
grongly diminish trade in $hain. Second, the size of the home bias often depends on the
direction of trade. Findly, the border effect is not uniform across al Spanish regions.

The paper is organised as follows Section 2 describes the methodologica
framework. Section 3 presents the data. Section 4 discusses the edtimation results.

Finally, section 5 concludes the paper.

2.- Methodology
The gravity modd has been widdy and successfully used to explan
international trade flows.  In particular, the literature on the effects of national borders

on trade has adopted the gravity modd for investigating the relative volumes of interna

2 Many studies solve this lack of direct data on a country’s interregional trade by assuming that what a
country exports to itself is merely the difference between its total output and itstotal exports to the rest of
the world. See, for example, the papers by Wei (1996), Nitsch (2000), Head and Mayer (2000), and Chen
(2004).

3 Although initially the gravity model lacked theoretical foundation, since the end of the 1970’s the
situation has changed and nowadays the gravity model is backed up by sound theory. See, among others,
Anderson (1979), Bergstrand (1985 and 1989), Helpman and Krugman (1985), Deardoff (1995), Evenett
and Keller (1998), and Anderson and van Wincoop (2003).



versus externd trade. Accordingly, the methodology used here is based on the gravity
mode of trade. In its amplest form, the gravity equaion dates that bilateral trade
between two countries (regions) is directly proportiond to their economic sizes and
inversdly proportiona to the geographic distance between them, in andogy to the
Newtonian gravity equation.

Aiming to measure frictions to trade between countries - that imply differentid
costs - the basc specification of the gravity equetion is often augmented in empirica
gudies by including other varidbles that are assumed to be rdated to the hilaterd
volume of trade. These varigbles could be dummy variables that capture the facts of
shaing a common border, udng a common language, or sharing membership in an
integration agreement. In this framework, the home country bias is estimated by adding
adummy that takes the vaue of one for trade flows within countries and zero otherwise.

Some authors add a “remoteness’ varigble that try to cepture the sat of
dternatives an importer country has. This is a weighted average of the distance across
countries (including the interna distance of the country conddered) in which the weight
is usudly their economic 9ze. As Anderson and van Wincoop (2003) demondtrate, this
is not correct. When trade barriers are congdered the adequate term to include is a
measure of the relative trade resistance, that is, the bilatera trade barrier compared with
the average barrier of the two countries involved with dl ther partners. In this case, it is
essentid the induson of price variadbles In our sample, the procedure used by these
authors has a main trouble. It needs intranational trede data for al counties but,
unfortunatdly, interregiona trade is not avalable in most countries. As pointed out by
Anderson and van Wincoop (2003), a smple way to consder “prices’ in the gravity
equation is the use of regionspecific dummies (see, for instance, Feendtra, 2002,

Hillberry and Hummes, 2003 or Chen, 2004). Usng fixed effects in order to account



for the multilatera resstance term gives a condgtent estimate of the average impact of
the border barrier of the countries under study. However, the incluson of region
gpecific dummies leads to a problem of perfect collinearity with other dummy varigbles
of the gravity equaion. The cited difficulties preclude congdering the prices in our
gravity equation. This implies that our estimates of the border effect have some bias
(probably upwards), so we must consider our estimation with caution.

Snce results may be sendtive to the particular specification of the gravity
equation employed, we edimate two dternaive specifications in accordance with two
dandard ways of meesuring the dze of countries in gravity equetions. The firg
specification gppears in equation (1). It explans bilatera trade flows between each
Spanish region and the corresponding trading partner (the rest of Spain or one of the 27
OECD countries in the sample) as a function of the basc variables of the gravity
equation, the sze of the economies (proxied, in this case, by ther GDPs) and the
distance between them. Additiondly, we include severd variadles to control for
different factors that may affect transaction costs and, obvioudy, a dummy variable that
dlows us to edimate the border effect in Spain. Accordingly, the gravity equation takes

the following form:

In X, =b, +b,INGDPR, +b, INGDP, +b, InDist; +b,Island
+b Contiguity +b, EUEFTA +b, Spain+uy,

1)
where:
Xijtisthe bilaterd export flow from i to | at year t (salesin domestic trade)?,

GDPj; and GDPj; are the GDPs,

* Some authors treat the sum of two-way bilateral trade as the dependent variable (see, for example,
McCallum, 1995 or Frankel, Stein and Wei, 1998). However, given that this paper also investigate the
possibility that the border effect may differ according to the direction of the trade flows, we treat exports
fromi to j separately from exportsfrom j toi.



Dist;; denotes the distance between i and j,

Idand is a dummy variable that takes the value of one if a least one of the trading
partnersisanidand,

Contiguity is a dummy vaigble equa to one when the Spanish region trades with
France or Portugd,

EUEFTA; is a dummy varigble equa to one if the trade partner is a member of the EU
or the EFTA,

Sain is a dummy variable that takes the vaue of one if a Spanish region trades with the
rest of Spain and zero otherwise, °

uijt isthe standard classical error term.

The paameter of interest is b;. If the trading reations between each Spanish
region and the rest of Spain are stronger than those between these regions and the rest of
the countries in the sample, then the estimated coefficient of Spain would be postive
and gatidticaly sgnificant.

The second specification we congder in this paper is drawn from Tenreyro and
Barro (2002). It measures the economic dze by means of three variables. population,
GDP per capita and the surface area of each region and its trading partner. As noted
before, the estimation with this dternative specification is useful because it provides a
robustness check of the evidence of the border effect. For both populaion (which
measures scade effects) and per cgpita income (which measures the levd of

development) we expect positive estimated coefficients® In contrast, a country with a

® We have considered as contiguous to each Spanish region the countries that share acommon land border
with Spain (France and Portugal). Moreover, the estimations have been performed excluding and
including the rest of Spain among the trading partners that share a common border and among the
members of the EUEFTA. On the other hand, we do not include a dummy variable for sharing a common
language because, apart from Spain, only Mexico shares the Spanish language and, therefore, this
variable would capture the peculiarities of trade with that country only.

® As pointed out by Baldwin (1994) and Frankel and Wei (1995), developed countries tend to be more
specialised, and thus, they tend to have alarger volume of international trade for agiven GDP level.



large surface area, the other measures of sze condant, is reaively more sdf-sufficient

and |ess dependent on trade. The estimating equation takes the following genera form:

In X, = by +b,InPop, +b,InPop, +b,INnGDPPC, +b,InGDPPC,
+bgInSurf, + bgln Surf, + b,In Dist; + bglsland 2
+b,Contiguity +b,, EUEFTA+b,,InSpain+u,,

where Pop represents the population, GDPPC the per capita GDP and Surf the surface
area of country (region). All other variables are defined as in equation (1). The man

parameter of interest in these equationsisby;.

3.- Data

We use data on hilaterd trade between each of the 17 Spanish regions and a
sample of 27 OECD countries (Belgium and Luxembourg consdered jointly) over the
period 1995-1998. The number of observations in each year of the sample is 952: 17
(Spanish regions) x 28 (trading partners including the rest of Spain) x 2 (exports and
imports of each Spanish region).

The data on bilatera trade between Spanish regions and OECD countries in the
sample are taken from the Direccién General de Aduanas.’ Internationd trade flows
have been deflated usng the GDPs deflators taken from the National Accounts database
(OECD). The interregiond trade flows have been etimated usng figures of
merchandise traffic by land, railway, sea and ar (see Oliver et al. (2003) for details).
These series  have been deflated by the GDPs deflators of the Spanish regions taken
from the Regional Accounts database (Ingtituto Nacional de Estadistica) and converted

to the euro using the average exchange rate pts'ecu of each year (Bank of Spain).

" We only exclude Turkey from the 28 OECD countries due to data problems.



The independent variables are taken from different sources. The GDPs in red
terms and nationd currency are taken from the National Accounts database (OECD).
These series are converted to Euros using 1999 exchange rates. The GDP of the rest of
Spain is caculated as the Spanish GDP minus the regional GDP. The data on population
aso comes from National Accounts Data on surface area is teken from the
Encyclopaedia Britannica. Findly, the distance variable is caculated as follows. On the
one hand, to obtain the distance between each region and the rest of Spain we consider
for dl regions those cities with more than 20,000 inhabitants. For each city in one
region we caculate a weighted average of the great circle disance from this city to the
other cities of the rest of Spain, in which the weights are the respective populations of
the latter. Once this vaue is cdculated for al cities in a region we again cdculate a
weighted average based on populations. On the other hand, the distances between each
region and each foreign country in the sample are caculated conddering the distances
between the province capitd cities of each Spanish region and the five most important

cities of each partner country. The weighting procedure is the same as defined above.

4.- Empirical results

We edimate the border effect in Spain with a number of techniques. We begin
by edimating the basc verson of equation (1) by Ordinary Least Squares (OLS) with
year-specific intercepts added. The results are presented in column (1) of Table 1. The
equation fits the data well, explaining dmog three quarters of the variation in bilatera
trade flows. Moreover, the gravity coefficients are economicdly and datidticaly
dgnificant with senghle interpretations. trade increases with the sze of the economies
and it decreases with distance. Focusing on the parameter of interest, the edtimated

coefficdent for the dummy variable Spain is highly sgnificant and equd to 3.08 (very



gmilar to McCdlum edimate) suggesting that Spanish regions trade about 21.8 times
[=exp(3.08)] more with the rest of Spain than with any other OECD country, after
adjugting for sizes and distances.

In column 2 idand, contiguity and EUEFTA dummies are added to the gravity
equation. All the edimated coefficients of the augmented gravity equation have the
expected sgn and are datidticdly dgnificant a the 1 per cent leve. In particular, the
results show coefficients on GDPs close to unity, as theory predicts. The dadticity of
trade with respect to distance is —0.88, in such a way that a 1 per cent increase in
distance decreases trade by 0.88 per cent. In a smilar fashion, trade drops by 46% if the
trading partner is an idand. On the contrary, the Spanish regions trade 144% more with
a contiguous country to Spain than they do with otherwise smilar countries. Findly, the
Spanish regions trade 63% more with EUEFTA countries.

Before discussing the results of the coefficient of the Spain dummy, it is worth
noting that the correct interpretation of this coefficient in the augmented gravity
equations requires an explanation of how the dummy variables contiguity and EUEFTA
are defined. The interpretation depends on the vaue assgned to these dummy variables
in trading relations between the Spanish regions and the rest of Spain. When a vaue of
zero is assgned to contiguity and EUEFTA variables for bilatera trade between each
Spanish region and the rest of Spain, the estimated Spanish bias (Spain0 in the tables)
indicates how much more the Spanish regions trade with the rest of Spain in comparison
to any other unrelated country. However, when these dummy variables take the vaue of
one in trade of the Spanish regions with the rest of Spain, the estimated border effect
(Spainl in the tables) tells us how much more intense is trade with the rest of Spain than

with any other country which is cortiguous to Spain and member of the EUEFTA



zone® We report the estimated coefficients of the border effects (Spain0 and Spainl) in
the same column in the tables, snce the dternative definitions of the Contiguity and
EUEFTA variadles only affect the etimations of the Spanish bias. The estimated vaue
of the coefficient of interest is 3.99 in the first case ain0) and 2.61 in the second case
(Spainl). Thus, the augmented equation indicates that the Spanish regions trade 54.1
times more with the rest of San than they do with any other country of the sample that
is neither contiguous nor member of the EU or EFTA, and 13.6 times more than with
any other country contiguous and a member state of one of these zones.

Since the dependent variable (exports) is acomponent of one of the independent
variables (GDP), it is important to check the robustness of the results in the potentid
presence of an endogeneity problem in equation (1). To this end, we have followed the
gandard procedure of using the log of populaion as an indrument for the log of GDP.
The reaults by Instrumentd Variables, reported in columns (3) and (4) of Table 1, are
very smila to those found in the edimation by OLS. In paticular, the estimated
coefficient in the basic goecification suggests that the border effect is 21.1.

Columns 5 and 6 show the results for the basc and augmented versons of the
gravity equation (1) estimated as a system using the Zdlner SUR procedure to alow for
year-to-year correlation of erors. The eguaions are edimated with the coefficients
constrained to be the same in dl years (only year-specific intercepts are alowed for).®
Agan, the edimated coefficients are very dmilar to those obtaned by OLS. In
paticular, the esimations of the home bias confirm the high magnitude of the border
effect in the trade of Spanish regions. For example, in the basc gravity equation, the

border effect is 20.5 [=exp(3.02)].

8 See Helliwell (1997: 9-10).

° The unrestricted estimations are of great interest for the analysis of the evolution of home biasover
time. However, we do not investigate this issue since the sample period is very short (four years). The
unrestricted estimations are available from the authors upon request.



The results for the basc and augmented versons of the gravity equation (2)
estimated by OLS (columns 1 and 2) and SUR (columns 3 and 4) are presented in Table
2. In the four cases, dl the varidbles, with the exception of surface area, show the
expected dgns and ae datidicaly highly dgnificant. In the badc specification, the
parameter of interet by OLS and SUR are 3.10 and 3.03, respectively. Thus, the
edimated home bias in Spain remains unchanged at factor around 21. In the augmented
verson by OLS, the estimated coefficient of the varidble SpainO increases to 4.34 (the
Spanish regions trade 10,7 times more with the rest of Spain than they do with any other
country of the sample tha is neither contiguous nor member of the EU or EFTA) and
the coefficient of Spainl decreases to 2.70 (14.8 times more than with any other country
that is contiguous and a member of one of these zones). The reults are little affected by
the use of SUR, even though the estimated home bias codfficients are dightly smaller
than they are in the OL S regression.

Another important issue that is an am of this paper is the andyss of the home
bias in Spain by direction of trade. In order to sudy the border effect on exports and
imports separately, the Spain varigble is it into two dummy varidbles, one relating to
sdes to the rest of Spain and the other covering purchases from the rest of Spain.
Additiondly, a new varigble is introduced to distinguish exports to foreign countries
from imports from them (the category of reference is imports coming from foreign
countries). Estimation results are in Table 31° The border coefficients reported for
imports are those of the dummy variable reating to purchases from the rest of Spain.
However, the export coefficient shown in the table is caculated as the coefficient for

Spanish sdes minus the coefficient of exports to foreign countries!! In dl equations,

19 To economise on space, Table 3 only offers the estimations of the augmented gravity equations in
which the dummy variables contiguity and EUEFTA take the value of onein trading relations between the
Spanish regions and the rest of Spain.

M Thisisthe same procedure used by Anderson and Smith (1998: 28-29).
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the difference between the import and export border coefficents is sgnificant & the 10
per cent leve, the export coefficient (BEEXPORTS) being lower than the import
coefficient (BEIMPORTS). For example, according to column 1, the estimated Spanish
bias in exports is 19.9 while in imports it is 24.0, indicating a higher dependence of the
Spanish regions on purchases from the rest of Spain than on nationd sales.

We now turn to the analysis of border effects across Spanish regions. We expect
to find different levels of border effects from region to region reflecting differences in
industrid  structures and geography.’> To study the border effect by region we have
edimated region-specific gravity equations. Bresking up the data set into 17 separate
regiond data sets dlows the edtimation of separate border effects in exports and
imports, which is not possble in the full sample. Table 4 presents the sdlected results.
All modds explain a satisfactory amount of the variation of trade flows, with the home
bias dummy dways highly sgnificant. To economise on space, we only report and
discuss the evidence for the basic specification of equation (1). Border effects differ
notably across regions. Bdeares displays the highest coefficient (4.09), suggesting that
its border effect is equa to 59.7. Comparatively large border effects are dso found in
other regions such as Cantabria (53.0), Extremadura (42.5), Agturias (41.7), Canarias
(36.6), and La Rigja (30.6). On the opposite end of the spectrum, Madrid shows the
smalest border effect, which is equa to 85 [=exp(2.14)], while Cadtilla Ledn have the
second-lowest border effect, being it equa to 14.0. The large border effects in Baeares
and Canarias are not surprisng on the bads of geogrgphica and indudtria structure
reesons. Both regions are archipeagos which main economic activity is tourism. In
generd, as noted before, snce the literature reports evidence that the size of the border

effect varies subgantidly across indudtries, differences in indudtrial Structures may be

12 Several papers have documented that border effects differ greatly across industries. See, among others,
Hillberry (2002), Evans (2003), and Chen (2004).
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an important reason for the regiond variaion found in our data'® However, region
economic Sze dso seems to maiter. Regressng the regiond border coefficient on a
congant an the economic sze of the tradable sector of each region (measured by the
vaue added of the agriculture and industry and its square) we find tha the border effect
decreases with the Sze but a adiminishing rate.

Table 5 presents the results for each region when the border effect is broken into
its exports and import sdes, following the procedure discussed before. As expected on
the bads of the edimation results using the full data set (reported in table 3) we find that
the coefficient for exports is amdler than the coefficient for imports in twelve cases
(being the difference datidicdly dgnificat a 10 percent leve in nine of them) while
the oppogte result is found in only five regions (Adturias, Canarias, Cantabria, Gdicia
and Madrid). Focusng on some particular cases, the overdl low border effect for
Madrid is the outcome of two offsetting forces: the border coefficient for exports is
2.76, while the border coefficient for imports is only 151. In exponential form it
indicates that Madrid's bias towards trade with the rest of Spain is 4.5 in imports, but
158 in exports. It suggest that Madrid (where is located the country capitd city)
functions as a Spanish import platform, importing from foreign countries and exporting
to the rest of Spain. Baeares (the region for which the overal border effect is higher)
presents the opposte pattern: its border coefficient for exports is relaively low (3,29),
while the border coefficient for imports is extremdy high (4,89). This result is
condgent with the specidisation of Bdeares idands in tourism activity. The vast
mgority of Baeares's imports of goods is related with this activity and they come from
Spain through two important sea ports of the Iberian peninsula (Barceona and

Vdencig). Findly, it is worth noting that Cedilla-Ledn shows the lowest border

13 Unfortunately, we cannot analyse the border effect acrossindustries because intranational trade
information is not available by industry.



coefficient for exports among regions (2.55) and the third lowest coefficient for imports

(2.72), being these coefficients not Satigticaly different at conventiond levels.

5.- Conclusions

The purpose of this paper condgted in examining the magnitude of the home
bias in Spanish trade, usang a unique data st in Europe of intranationd trade flows over
the period 1995-98. The gravity model shows that intranationd Spanish trade exceed
the international trade around 21 times, after controlling for sze and digance. This
result is robust to moded gSpecification and edtimation techniques. Moreover, the
edimations of the augmented gravity equations indicate that the Spanish bias is
important (around 14) even with respect to contiguous countries and members of the
European Union (France and Portugdl).

Region-specific border effects were dso explored. The border effect by region
ranges between 8.5 times (Madrid) and 59.7 times (Baeares) with the rest of the regons
scattered through every pat of that range. These wide differences suggest that the
border effect is not uniform across Spanish regions. When the border effect is broken
into its export and import sdes the home bias displays great variety in most regons and

it isusudly greater for imports than for exports.
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Table 1.- Edimations of the gravity equation (1). 1995-1998.

) (2 ©) 4 ® (6)
Span 3.08 3.05 3.02
(47.70) (46.04) (11.73)
Span0 3.99 3.94 3.91
(31.39) (30.65) (12.59)
Spainl 2.61 2.60 2.57
(33.43) (32.84) (8.98)
Ln (GDP) 1.08 1.04 1.10 1.06 1.07 1.03
(65.12) (63.96) (56.02) (57.95) (37.31) (36.38)
Ln (GDP) 1.08 1.04 111 1.07 1.07 1.04
(62.28) (60.92) (55.15) (56.04) (37.30) (36.39)
Ln (distance;)) -1.28 -0.88 -1.29 -0.90 -1.29 -0.90
(-41.54) | (-18.22) | (-41.48) | (-18.52) (-25.50) (-10.99)
Idand -0.61 -0.60 -0.60
(-10.31) (-10.14) (-5.56)
Contiguity 0.89 0.87 0.87
(11.62) (11.16) (4.65)
EUEFTA 0.49 0.47 0.47
(6.04) (5.84) (3.43)
Time Yes Yes Yes Yes Yes Yes
dummies
Adjusted R 0.73 0.74 0.73 0.74 0.72/0.72/ | 0.72/0.72/
0.73/0.73 {0.73/0.73
Observations 3808 3808 3808 3808 952x4 952x4
Edtimation OoLS OoLS v v SUR SUR
method

Note: The sample of countries includes Australia, Austria, BelgiumLuxembourg, Canada, Czech Republic,
Denmark, Finland, France, Germany, Greece, Korea, Hungary, Iceland, Ireland, Italy, Japan, Mexico,
Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic, Spain, Sweden, Switzerland,
United Kingdom and United States. tstatistics in parentheses are robust to heteroscedasticity and
autocorrelation. In the augmented gravity equations the coefficients SpainO (Spainl) are those that
correspond to the definition of the dummy variables Contiguity and EUEFTA in which trading relations
between each Spanish region and the rest of Spain are assigned a value of zero (one). In the estimations
with Instrumental Variables, the logarithm of population is used as an instrument for the logarithm of GDP.
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Table 2.- Edimations of the gravity equetion (2). 1995-1998.

1) (&) ©) 4)
Span 3.10 3.03
(41.14) (11.55)
Span0 4.34 4.24
(32.05) (13.22)
Spainl 2.70 2.67
(33.46) (9.33)
Ln (populetion) 1.06 1.05 1.05 1.03
(38.35) (38.80) (24.22) (24.38)
Ln (population) 1.20 1.19 117 117
(46.27) (45.89) (27.17) (27.52)
Ln (per capita 1.03 0.99 1.03 1.00
income)) (24.11) (22.79) (14.80) (13.53)
Ln (per capita 0.97 0.93 0.98 0.95
income;) (22.51) (21.04) (14.03) (12.92)
Ln (surface) 0.02 -0.04 0.03 -0.03
(0.86) (-1.73) (0.66) (-0.84)
Ln (surfacg) -0.11 -0.17 -0.10 -0.16
(-4.65) (-7.25) (-2.34) (-4.02)
Ln (distance)) -1.26 -0.72 -1.27 -0.76
(-34.54) (-13.27) (22.12) (-8.32)
Idand -0.63 -0.63
(-10.40) (-5.67)
Contiguity 0.98 0.95
(12.24) (5.09)
EUEFTA 0.67 0.62
(7.39) (3.97)
Time dummies Yes Yes Yes Yes
Adjusted R 0.73 0.75 0.72/0.73/ 0.74/0.75/
0.73/0.74 0.75/0.75
Obsarvations 3808 3808 952x4 952x4
Egimation OLS OLS SUR SUR
method

Note: See Table 1 for the list of countries in the sample. tstatistics in parentheses are robust to
heteroscedasticity and autocorrelation. In the augmented gravity equations the coefficients SpainO
(Spainl) are those that correspond to the definition of the dummy variables Contiguity and EUEFTA in
which trading relations between each Spanish region and the rest of Spain are assigned a value of zero

(one).
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Table 3.- Edimations of the gravity equations. Border coefficients by direction of trade.

1995-1998.
Y &) ©) (4)
BEIMPORTS 3.18 2.71 3.19 2.80
(44,05) (31,08) (37.68) (30,83)
BEEXPORTS 2.99 2.52 3.00 2.60
(32.62) (30.94) (30.05) (30.21)
Ln (GDP) 1.08 1.04
(51.36) (49.77)
Ln (GDP) 1.07 1.04
(54.21) (53.29)
Ln (populetion) 1.07 1.06
(35.84) (36.15)
Ln (population) 1.18 117
(44.29) (43.71)
Ln (per capita 1.04 1.00
income)) (24.28) (22.88)
Ln (per capita 0.96 0.92
income;) (21.98) (20.68)
Ln (surfeca) 0.04 -0.03
(1.46) (-1.17)
Ln (surfacg) -0.12 -0.19
(-5.13) (-7.67)
Ln (distance)) -1.28 -0.88 -1.26 -0.72
(-41.53) (-18.22) (-34.51) (-13.25)
Idand -0.61 -0.63
(-10.30) (-10.39)
Contiguity 0.89 0.98
(11.64) (12.31)
EUEFTA 0.49 0.67
(6.04) (7.40)
Time dummies Yes Yes Yes Yes
Test deWdd 3.40 3.75 3.34 3.73
[P-vaueof [0.07] [0.05] [0.07] [0.05]
equality]
Adjusted R 0.73 0.74 0.73 0.75
Observations 3808 3808 3808 3808
Esimation OLS OLS OLS OLS
method

Note: See Table 1 for the list of countries in the sample. tstatistics in parentheses are robust to
heteroscedasticity and autocorrelation. The marginal significance level for the Wald statistic (used to test
the null hypothesis of equality of the border effect on exports and imports) appears in square brackets. In
the augmented gravity equations, the export and import border effect coefficients correspond to the
definition of the dummy variables Contiguity and EUEFTA in which trade relations between each
Spanish region and the rest of Spain are assigned avalue of 1.
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Table 4.- Border effects by region

Coefficient of Spain Adjusted Border effect

dummy (times)

Andducia 3.31 0.82 27.4
(15.92)

Aragbn 293 0.76 18.7
(18.40)

Asturias 3.73 0.70 41.7
(16.86)

Baleares 4.09 0.71 59.7
(12.19)

Canarias 3.60 0.66 36.6
(9.99)

Cantabria 3.97 0.69 53.0
(22.10)

CadtillalaMancha 2.96 0.84 19.0
(16.91)

CadtillaLedtn 2.64 0.83 14.0
(12.52)

Catduna 3.09 0.86 22.0
(11.47)

Comunidad 3.02 0.84 20.5

Vdenciana (23.50)

Extremadura 3.74 0.79 42.1
(11.76)

Gdida 3.21 0.74 24.8
(16.10)

Meadrid 2.14 0.84 8.5
(12.33)

Murcia 2.98 0.83 19.7
(12.96)

Navarra 2.83 0.78 17.0
(19.04)

Pais Vasco 2.91 0.83 18.4
(26.98)

Rioja 3.42 0.75 30.6
(14.96)

Note Results from regional-specific regressions, basc specification of equation (1). t-
datistics in parentheses are robust to heteroscedadticity and autocorrelation. Border
effect (times) = exp(coefficient of Spain dummy).
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Table 5.- Border coefficients by region and direction of trade

BEEXPORTS BEIMPORTS Wald test Adjusted R

Andducda 2.82 3.79 46.61 0.82
(17.05) (25.01) [0.00]

Aragon 2.76 3.09 3.20 0.77
(18.12) (15.81) [0.08]

Asturias 4.05 3.40 8.67 0.70
(17.54) (14.93) [0.00]

Baeares 3.29 4.89 40.19 0.71
(12.94) (23.90) [0.00]

Canarias 453 2.66 51.48 0.78
(16.62) (12.65) [0.00]

Cantabria 4.27 3.66 8.00 0.71
(21.75) (20.98) [0.01]

Cadillala 2.90 3.01 0.26 0.85
Mancha (14.88) (14.46) [0.61]

Cadilla-Ledn 2.55 2.72 0.60 0.83
(10.58) (11.89) [0.44]

Catauiia 3.04 3.15 0.04 0.86
(5.76) (35.37) [0.84]

Comunidad 2.88 3.16 3.83 0.86
Vdenciana (18.42) (22.19) [0.05]

Extremadura 3.23 4.26 12.67 0.79
(11.13) (13.49) [0.00]

Gdida 3.52 291 11.18 0.74
(16.81) (15.62) [0.00]

Madrid 2.76 151 64.31 0.88
(18.87) (9.39) [0.00]

Murcia 2.47 3.50 43.87 0.87
(16.15) (20.57) [0.00]

Navarra 2.62 3.04 5.88 0.80
(17.59) (19.37) [0.02]

Pais Vasco 2.77 3.05 3.52 0.83
(20.99) (25.91) [0.06]

Riga 3.11 3.72 8.11 0.79
(15.60) (17.09) [0.00]

Note: Results from regiond-specific regressons, basc specification of equation (1). t-
datistics in parentheses are robust to heteroscedadticity and autocorrelation. The
margind ggnificance levd for the Wad datidic (used to test the null hypothesis of
equdity of the border effect on exports and imports) appearsin square brackets.




