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In this paper we use a gravity model in order to estimate the magnitude of potentia trade flows
between Greece and nine Balkan countries. We adopt a two stage approach. At the first stage the
coefficients of the gravity model for the implemented trade between Greece and thirty trade partners
are estimated by using the method of Seemingly Unrelated Regression (SUR). At the subsequent step,
we implement a research exercise by incorporating the estimates parameters to a gravity equation of
Greece and the Balkan countries estimating the trade which would have been prevailed between
Greece and the selected Balkan countries. It appears that Greece is “under-trading” with al the
countries in the reference sample. The ratio of actual over potential exportsimports is less than unity
inal cases.

I ntroduction

At the beginning of their transformation process, al transition economies in Eastern Europe faced a
dramatic decline in both exports and imports as well as a geographica reorientation of trade to
devel oped market economies, mainly to the European Union,. The product composition of trade among
former CMEA members and the composition of trade with the West has dso altered substantialy,
particularly with regard to fuels, machinery and chemicals. Albeit these common characterigtics, al
transition economies have not experienced the same depth d trade integration with the West and
particularly with the European Union. Thisistrue in the case of trade between the Balkan countries and
Greece.

Given its proximity as well as historical and cultura links, the Balkan region represents for Greece an
important potential market of great opportunities. At the same time the magnitude of ethnic, politica
and economic problems that these countries are facing today within both the domestic and the
international context, are enormous. This is because the genera sSituation in the Balkan peninsula was
very different in 1989 than it is today. In 1989 Bosnia and Herzegovina, Croatia, FYR Macedonia,
Slovenia and FR Yugodavia were united. Bulgaria and Romania were members of the CMEA and
Albania was the most close and isolated economy in Europe. Recent economic upheavals together
with the opening of potential new markets have made it difficult for them to achieve a state of steady
economic development. The mgority of these countries are in a stage of transition bwards the
establishment of a market economy and the creation of a basis for self-sustained economic and social
growth. They have to resolve a wide range of practica ethnic, economic, socia and related issues.
Their industries urgently need modern technologies, better management, higher efficiency, substantive
reduction of production costs and more flexibility so that in the future their goods can successfully
compete in international markets.

Greece, as member of the European Union represents for Balkan countries in transition an important
Western partner who can assist them in their transformation process to market based economies.
Therefore, economic cooperation and trade integration between Greece and the Balkan countries can
be mutudly beneficid.

The purpose of this study is to make an analysis of Greek-Balkan Trade and then estimate the normal
or potential volume of trade between Greece and the South Eastern European (SEE) countries, which
can then be compared to observed trade flows. Similar methodologies have been applied in severa



studies to analyze the potential for trade expansion between CEECs and the EU as a whole.* Country-
specific studies have been carried out for Germany, Spain and Ireland. The approach has not, however,
been applied specifically to trade between the examined countries and Greece.”

The next section of the paper anayzes the current state of trade integration between Greece and the
Bakans, while section 2 reviews the main initiatives for regiona and trade integration n Balkan
countries. Section 3 discuses the underlining theory of gravity model, while section 4 proceeds with
the model specification and the results. Estimates are produced for the future trade integration between
Greece and the Bakans. Findly the last section offers some conclusions.

The Current State of Trade Integration

Trade integration between Greece and the other Balkan countries might manifest itself in numerous
ways, including rising growth rates of exports and imports and rising shares in total Greek trade.

Table 1 presents evidence as regards total exports and imports of Greece to and from the Balkan
countries over the period 1990-99. Table 2 shows the growth rates of both exports and imports of
Greece to and from the Balkan countries during the relevant period. For comparison we also present
the growth rates of both exports and imports of EU to and from the Balkan countries during the period
1991-98 (Table 3).

Table 1. Greek-Balkan countries trade (in millions drachmas)
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Source: National Statistical Service of Greece (NSSG)

! See Hamilton and Winters (1992), Baldwin (1994), Winters and Wang (1994), Faini and Portes (1995) and
Vittas and Mauro (1997).
2 See Schumacher (1997), and Martin and Gual (1994).



Table 2. Growth rates of Greek-Balkan trade
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The information in these tables confirms that the SEE countries represent an increasingly dynamic
export market for Greek products. The average annua growth rate of Greek exports to the Balkan
region over the period 1990-99 is 28%. It far outweighs the average growth rates of total Greek
exports of around 11% as well as the average growth rate of EU exports to the SEE countries of
around 13%. Its importance in the near future is likely to increase as Greek firms, which find it
difficult or unprofitable to place their products in the competitive EU markets, will find an easy outlet
in the Balkans. Imports are also accelerating fast, but not to the same degree as exports. The average
growth rate of Greek imports from the Balkans over the period 1990-99 is 17%. They accelerate faster
compared to the average growth rate of total Greek imports of around 12%. For the EU as awhole the
average increase in imports from the SEE countries was only 8% on average over the period 1991-98.
However, it far outweighed the average growth of total EU imports of around 5% over the same

period.

The significant contribution of the increase in exports to total Greek-SEE trade is reflected in the
exports-to-imports ratio (Table 4). For Greek-SEE trade this ratio has increased from 69.2% % in 1990
to 156.6% in 1999 turning a trade deficit with the SEE countries into a trade surplus, whereas for the
EU-Bakans trade it increased from 110.9% in 1991 to 132.4% in 1998, increasing its trade surplus
with the SEE countries. The Balkan trade accounts for 7.5% of total Greek trade, dominated by the
share of exports (16.9%) in 1999. For the EU-SEE trade the corresponding shares are around 2%.



Table 3. Growth rates of EU-Balkan Trade
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Table 4. Greek and EU trade with the Balkan countries
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A difference between Greece and the EU in their trade with the Balkan countries concerns the
geographical distribution of trade. As seen in Table 5 Bulgaria and most recently FYR Macedonia are
Greece's most important export partners among the SEE countries. Turkey and Albania follow next.
Thus, in 1999 Bulgaria, FYR Macedonia, Turkey and Albania absorbed more than 78% of total Greek
exports to the SEE countries. Bulgaria, Turkey and Romania are Greece's most important suppliers. In
1999 those three countries supplied a share of around 81% of Greek imports. For the EU on the other



hand, FYR Macedonia and Albania are not as important trading partners as in the case of Greece. As
seen in Table 6 the most important destinations of EU exports are Turkey, Slovenia and Romania with
ashare of more than 76% in total EU exports to the SEE countries in 1998.° These countries are also
the most important suppliers for the EU as a whole. In 1998 they supplied a share of around 80% of
EU imports from the Balkan region. The above suggest that there is a clear dichotomy between Greece
and the EU in their trade with the Balkans.

Table 5. Significance of individual Balkan countries in total Greek-Balkan trade
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So what are the main conclusions of the above anaysis?
= Theincreasing levels of trade integration between Greece and the Balkan countries
= The rdatively strong performance of Greek exports as compared to imports. This is aso true
for the EU exports, but not to the same degree as in the case of Greek exports
= The higher ratio of export to import growth rates characterizing Greece's trade with the SEE
compared to EU trade with the SEE

= Thelarger trade exposure of Greece to the SEE compared to the EU
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=  The dichotomy of the geographica distribution if trade between Greece-SEE and EU-SEE

3 Croatiais also important for EU exports, with ashare of 10.1%.



Table 6. Sgnificance of individual SEE countries in total EU-Balkan trade
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Initiatives Stimulating Trade, and Regional I ntegration and Cooperation in SEE

In the 1990s there have been a number of initiatives aiming at the stimulation of trade and regiona

integration both within the SEE and with the EU. The first group of these initiatives were activated
immediately after the dissolution of the socidist system and concerned not only the Bakans, but a
larger number of Eastern European countries. Among the most important are the Europe Agreements,
the Central European Initiative (CEI), the Central European Free Trade Area (CEFTA), the Black Sea
Economic Cooperation (BSEC) and the Trade and Economic Cooperation Agreement (TECA).

A second group was initiated after the end of the war in Bosnia-Herzegovina and concerned mostly the
SEE countries. Some of these initiative are the Conference of Good Neighborliness, Stability, Security
and Cooperation in SEE (CSEE), the Royaumont process, the Regiona Approach of the EU, the South
East European Cooperation Initiative (SECI), the Autonomous Trade preferences taken over from the
1980 Trade and Cooperation Agreement with SFR Yugoslavia and the Stability Pact for SEE. Table 7

presents al these initiatives as well as the countries participating in these.

Table 7. Initiatives stimulating trade and regional integration in SEE

Explanations as regards the different types of initiatives are given in the text
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The first Europe Agreements were signed back in 1992. In the meantime such agreements have been
signed with ten countries (Poland, Hungary, the Czech Republic, Sovenia and Estonia, Bulgaria,
Latvia, Lithuania, Romania, and Sovakia). Bulgarias and Romanias agreements with the European
Union were signed in 1993 and they entered into force in 1995. Both countries were invited to initiate
negotiations for full EU membership. Slovenia signed a Europe Agreement in 1996 and it entered into
force in February 1992. The most important contribution of the Europe Agreements in the trade field
is the establishment of a free trade area among the participating countries. According to the provisions
of the Europe Agreements access for EU goods to eastern markets was liberalized more dowly than
that for CEEC goods to EU markets. The so called sensitive products (clothing, stedl, agriculture) were
excluded from the Europe Agreements. In addition to this a number of non-tariff barriers (e.g. public
procurement, different product standards) impeded the access of eastern European products to the EU
countries.

The Centra European Initiative ams at European Integration and thus it supports the member
countries that are not yet EU members. Its history goes back to 1989, when the representatives of
Austria, Hungary, Italy and Y ugodavia established an initiative for cooperation called Quadragonale.
It amed a developing wide political, technica, economic, scientific and culturd collaboration
between the four countries. In 1990 Czechodovakia joined the Initiative and it was renamed
Pentagonae. In 1991 Poland joined the group and it became known as hegagonale. Bosnia and
Herzegovina, Croatia and Slovenia joined in 1992 and the initiative became known since then as
Central European Initiative. In 1993 Czech and Slovak republics and FY R Macedonia were accepted
as members. In the 1996 enlargement, Albania, Belarus, Bulgaria, Romania, Ukraine and Moldova
joined the Initiative.

The Central European Free Trade Agreement aims at the elimination of tariffs and duties of the
participating countries. It was first signed by Czechosovakia, Hungary and Poland in 1992. Slovenia
joined CEFTA in January 1996, Romania in July 1997 and Bulgarias agreement entered into force in
October 1999. Future members are required to be members of World Trade Organization and to have
signed Association Agreement with the European Union.

The Black Sea Economic Cooperation was initiated by Turkey in 1990 and it included initialy the
four Black Sea countries Turkey, Soviet Union, Bulgaria and Romania. In June 1992 the cooperation
got its finad form. Members include Albania, Armenia, Azerbajan, Bulgaria, Georgia, Greece,
Moldova, Romania, Russia, Turkey and Ukraine. Observer status is hold by Austria, Egypt, Israd,
Italy, Poland, Slovakia, Tunisia, Germany and France. The aim of the BSEC is to create an area of
multilateral and bilateral cooperation in commerce, industry, environment, science and technology.

The trade and Economic cooperation Agreement with the EU apply in the case of Albania since 1992
and FYR Macedonia since 1998 giving them limited access (compared to Association Agreements) to
the EU markets.

The Conference on Good Neighborliness, Stability, Security and Cooperation in the Bakans was
initiated in Sofia in July 1996. The aim is to enhance good-neighborly relations including confidence
and security building measure, development of economic cooperation through cross border
cooperation. Members include Greece, Bulgaria, FYR Macedonia, Romania, Albania and Turkey.
Observer status was held by Bosnia-Herzegovina

The Royaumont process was initiated in 1995 and includes Greece, Albania, Bosnia-Herzegovina,
Bulgaria, Croatia, FY ROM, Romaniaand FR Y ugodavia as participating countries.

The Regiona Approach was adopted by the European Union in 1996, as part of the Royaumont
process that was initiated for the process of stability and good-neighborliness in Southeastern Europe.
It is meant for the countries of western Balkans that did not have cooperation agreements with the EU
(Croatia, Bosnia-Herzegovina, FR Yugodavia) or the existing agreements which will be later replaced
with Stabilization and Association Agreements (Albania and FY R Macedonia).



The South East European Cooperation (SECI) was launched in December 1996. This US initiative
includes all Bakan countries (except for FR Yugodavia), Hungary and Moldova. Observer and
support status have USA, ltaly, Germany, Audria and Switzerland. In addition, internationa
organizations like the European Commission, EBRD, World Bank, EIB, IMF, UN Economic
Commission for Europe and International Telecommunication Union participate in the work. Its
objective is to encourage economic cooperation among the participating countries.

The Stability pact for South Eastern Europe was adopted in July 1999 as a response to the Kosovo
crisis designed to prevent another armed conflict in the region and to bring the region closer to the
perspective of full integration into the European structures. The Stahility Pact represented a new
global approach for Southeastern Europe, away from the drict bilateralism and diversity. It aso
offered prospects for EU membership for al the countries in the region.

Finaly the EU has approved autonomous trade preferences to Bosnia-Herzegovina (1996), Croatia
(1996) and FR Yugodavia (1997, withdrawn in 1998), based on some provisions of the 1980 Trade
and Cooperation Agreement concluded in 1980 with former Yugodavia.

Our data in the previous section showed that in the early 1990s trade between Greece and the Balkans
as well as trade between EU and the Bakans have flourished. This might suggest that the large
number of initiatives for regiond integration in the SEE countries taken in the 1990s has led to some
substartial and far reaching results. Furthermore, Greek and EU exports have not been adversely
affected by delayed access to the Balkan markets under the terms of the Europe Agreements, and that
the Balkans were able to exploit new exporting opportunities in the EU and Greece. This conclusion is
however in direct conflict to other conclusions reached for example by Uvalic (2000) and Vittas and
Mauro (1997). Full integration of the Bakans into the EU's internal market is therefore poised to
generate further growth in trade volumes with Greece. To examine if the above will continue in the
future we will construct a gravity model.

The Gravity M odel

The gravity model has been one of the most popular models in the internationa trade literature aiming
a explaining proportion of bilateral trade flows (see inter alia Bergstrand (1985), Frankel et a (1995)
and most importantly Jackson and Petrakos (2001) who use for the first time a gravity modd to
edimate trade flows for Bakan countries). This model relates bilateral trade from origin i to
destination j with economic forces at the flow’s origin, economic forces at the trade destination and
economic forces either ading or resisting the flow's movement from origin to destination. The

following specification is proposed:
(Trade)?t: ? 7?8 it? Bjt??? U,

where 2%, and ?°,; stand for purchasing power of country of origin and destination respectively and
?7, denotes the distance between the two countries. Uy is an error term.

Under this framework an exporting country's income can be interpreted as the country’s production
capacity, while an importing country's income is the country’s purchasing power. The above is the
reduced form equation resulted from a genera equilibrium model of world trade where consumers are
assumed to share a Constant Elagticity of Substitution (CES) utility function and the producers use an
internationally immobile production factor according to a constant dasticity of transformation (CET)
production function. For the purpose of the present work we also emphasize the ‘law of one price’ or
the Purchasing Power Parity model and the significant effects of price changes on the volume of the
traded goods. To this end, we incorporate the nomina exchange rate to the standard gravity mode.



Attempting to make inferences about the intra-Balkan trade we have to take into consideration the
economic and the political environment characterized the mgorities of the Bakan economies. The
post-war economic isolation of the Balkan countries, their distorted pricing structures, their recent
trangition from central planning to a market economy and the structural breaks observed lastly, make it
difficult to estimate on the basis of extrapolation from historical levels the level of trade which is
likely to prevail between Greece and Bakan countries after full economic liberdization. For this
reason we attempt to extrapolate information for the trade developments by using as basis the trade
patterns among Greece and a reference group of countries which are assumed to exhibit ‘norma’ trade
relationships.

In order to estimate the trade potential between Greece and the Balkan countries we adopt a two stage
approach. At the first stage we estimate the gravity coefficients of the implemented trade among
Greece and thirty selective trade partners at various years. This set (see Appendix A) consists mainly
of countries from EU, Asia, Africa and America. This sample of countries includes both developed
and developing countries. In this way the model avoids producing results which are characteristics
solely of trade flows between countries with specific characteristics. The idea behind this method is
that the estimated coefficients will manage to incorporate both the effects of favorable trade conditions
between EU countries but also the effects of unfavorable trade conditions. Across this framework the
variety of destinations and origins aso ensures that the estimated coefficients pictures out both
manufactures driven and resources driven trade.

At the subsequent step, we derive the potential trade volumes by applying the coefficient estimates
derived by the reference group to these countries whose potential trade flows are of interest. More
specificaly, we implement a research exercise by incorporating the estimates parametersto a gravity
equation of Greece and the Balkan countries.

Model Specification and Results

For the purpose of the present work and in accordance with our previous work (Chionis et a. 2000)
we use cross section-section data to estimate the trade effects and relationships for a particular time
period. By keeping the observations of each time period separately we obtain four equations for each
specification as following:

In(exports), = a +R(Yi)*+ Bot (Yore) +32(Di) H3a(&:)
In(trade), = a +3,(Yi))+ Bot(Yore) H32(Di) +3a(€:)

Where t=1985,1990,1995,1998 and V , Yer: Stand for the logarithmic transformation of per capita gdp
of the trade pattern and per capita gdp of Greece respectively. D, denotes the logaritmic transformation
of the miles' distance between the capital cities and g; denotes the logarithmic transformation of the
exchange rate expressed in terms of USD.

We estimate these four cross section equations jointly using the method of Seemingly Unrelated
Regression (SUR)”. In this way we alow for correlation between the error terms since, for example,
the errors for Greece-Germany may be related with the errors of Greece-France (see in the appendix
the correlation coefficients across the SUR residuals). Furthermore in order to improve the efficiency
we constrain al coefficients (except the constant term) to be equal across time.

The data of international trade is withdrawn from the Greek Nationa Statistical Service for the year
1985, 1990, 1995,1998, while the dta of GDP per capita readl GDP Per Capita in constant dollars
(international prices, base year 1985)°. The exchange rate data is taken from International Financial

“ A similar approach is taken by Wei (1996), Bougheaset al. (1999).
® We derived similar results by using, instead of real GDP per capita, GDPin dollar terms.



Statistics of IMF various years. Since we take the logarithmic transformation the zeros have been
substituted be the number 0.001.

Taking into account the evident heteroscedasticity (using the Bruce Pagan test we can reject the null of
no heteroscedadticity at any significance level) we compute regression standard errors and covariance
matrix alowing for heteroscedasticity and seria correlation of the residuas (robust errors).

One can argue that the use of pooled data into a time series and cross sectional framework could
derive more sensible estimate coefficients. But is seems not clear whether one should apply arandom
effect or afixed effect in order to derive a unique vector of coefficients. On the other side we should
also take into consideration that two of the explanatory variables the distance variable and the per
capita GDP of Greece both have one dimension and consequently the panel techniques cannot derive
sensible estimators.

Initia estimates indicated that it makes a difference whether we use bilateral exports, imports or trade
(the sum of exports and imports) as the dependent variable®. We report the results using exports from
Greece to third country (Table 8) and imports from third country to Greece. In line with other studies
we find that the basic gravity model has a high explanatory power given the high values of R* for the
SUR model. When considering a set of seemingly unrelated regression equations the standard R® isan
unambiguous measure. One possibility for a measure of a goodness of fit is the R obtained by
applying least squares to the whole system (see Judge et al. (1985)). The estimated R? varies from 85-
96% across the three specifications. Among the three SUR specifications used the smallest statistic
used is F=27.4 which significantly exceeds the critical value of F(12,60)= 3.5 at the 1% levdl.

Table 8. Gravity model for twenty nine countries and Greece

EXPORTS IMPORTS

Regressors ESTIMATED COEFFICIENTS
Constant 0.853 -0.863
0.225 -0.319
GDPtrade partner 0.438* 0.52*
2210 335
GDPGreece 0.479* 0.62*
2.080 3.08
DISTANCE -0.526* 0.356
-2.003 1.204
EX-RATE -0.001 -0.0009
-0.36 -0134
R? 0.85 0.96
F-statistic 312 308
(0.000) (0.000)

The t-stat in parentheses estimated using heteroscedasticity robust errors.
*denotes statistical significance at 5%

According to the derived results’ the estimated coefficients on GDP in al cases are significant at the
5% level and have the expected sign®. An increase in the GDP of Greece by one unit leads to increased

® Thisideais further supported by the variance covariance matrix. The estimations are available upon request.

" We perform a two-sample test assuming that the means of the estimates represents measures of the means of
the true distribution of the estimators and the difference between the means should follow a normal distribution
with zero mean and deviation (512/n1 + SQZ/nz) where s is the standard error of the coefficient derived from the
model i and n is the sample size. According to this test we reject the hypothesis that the coefficients of the
explanatory variables of trade, imports and exports are different.

8 We also attempted to derive the coefficients of the gravity equation by using the cross section data, OLS, at a
particular time. There exist two sort of problems related with this proposed method. The first is associated with
the quality of the estimated coefficients since most of them are statistical insignificant. Constraining the
coefficients of the SUR system to be equal across time we gain efficiency. The second problem is associated
with the magnitude of each coefficient which differs across the examined periods, creating selection problems. In
any case the OL S estimations are available from the authors upon request.
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in Inexports by 0.479 and in Inimports by 0.62. The one unit increase in the GDP of the trade partner
results in 0.726 increase of totd Intrade, in 0.438 increase of Greek Inexports (imports of other
partner) and 0.52 of Greek In-imports (exports from other countries). The coefficients of the GDPs are
quite close to those found in other studies as is the coefficient of distance. In contrast the derived
coefficients for exchange rates are not dtatistical significant. One potential explanation relates to the
irresponsiveness of international trade to the exchange rate fluctuations. The important issue which
must be considered in the trade flows-exchange rate relationship is the time needed for trade flows to
be adjusted to nominal exchange rates due to sunk cost. The time lag give rise to the notion of
hysteresis (Chionis and MacDonad (2000)).

The variable distance enters significantly into the equation of trade and exports. Findly, the constant is
significant only in trade equation. It is adso worth to mention the insignificance of distance in the
imports regresson. A proposed rationalisation is related to the geographical distance of Greece from
the main import partners (Japan, USA). According to the statistical data of 1998 approximately 20%
of Greek imports comes from destinations being in average 3452 air-miles.

In Tables 9 and 10, we compare the trade volumes predicted on the basis of the gravity coefficients
with actual flows for 1998 for the reference group. This gives us an indication of trade flows which
would have been prevailed between Greece and the selected Balkan countries had the latter been fully
market oriented economies.

Table 9. Estimated Potential Imports (in million USD)

Countries Estimated  Actual  Actual/Estimated
Romania 250.7 187.3 0.75
Bulgaria 780.9 3129 0.40
Albania 105.6 34.0 0.31
FYROM 1705 533 0.31
Y ugoslavia 204.2 53.9 0.25
Slovenia 455 199 042
Croatia 428 275 0.63
Turkey 680.7 3273 0.48
Bosnia-Herzegovina 124 32 025

Table 10. Estimated Potential Exports (in million USD)

Countries Estimated Actual  Actual/Estimated
Romania 2995 187.3 0.62
Bulgaria 594.9 3131 0.52
Albania 3022 1985 0.66
FYROM 408.3 3810 0.93
Yugodavia 2685 120 0.04
Slovenia 3914 20.0 0.05
Croatia 465.8 231 0.05
Turkey 4210 300.6 0.71
Bosnia-Herzegovina 2416 120 0.05

It appears that Greece is “under-trading” with all the countries in the reference sample. The ratio of
actua over potentia exports/imports is around 40% (on average) for both imports and exports. It is
aso striking that trade with Bulgaria albeit gill accounting for the largest share of the Greek-Balkan
trade, is below the predicted ‘normal’ level (40% less for imports and 52% less for exports).
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Conclusions

The purpose of this study was to use a gravity modd to estimate the normal or potential volume of
trade between Greece and the South Eastern European (SEE) countries, which can then be compared
to observed trade flows. A preliminary analysis showed that the current level of trade integration
between Greece and the Balkan countries as well as EU and the Balkan countries is at relatively low
levels. However Greek exports to the Balkans outperform Greek imports from the Balkans. This is
aso true for the EU exports, but not to the same degree as in the case of Greek exports. We next found
that Greek-Balkan trade can be well explained with the use of the gravity approach. Our estimations
showed that thereis alot of potentiality as regards Greece' s trade with the Balkans. The ratio of actual
over potential exports/imports is around 40% (on average) for both imports and exports.
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Appendix

Countries Used for the SUR estimations

Argentina, Austria, Belgium+Luxemburg, Brazil, Canada, Switzerland, Cyprus, Germany, Denmark,
Egypt, Spain, Finland, France, UK, USA, Irdand, Iran, Israd, Itay, Japan, N. Korea, Morocco,
Netherlands, Norway, Portugal, Sweden, Tunis, Turkey and USA.

Residuas Correlation Matrix
Thisis a square table with coveriances on and below the diagonal and correlation above the diagonals

Covariance\Correlation Matrix of Export Residuas

EX98 EX90 EX95 EX98
EX98 2444 0.098 0.828 0.999
EX90 0.243 2538 0.248 0.107
EX9%5 1.849 0.565 2039 0.830
EX98 2413 0.263 1.832 2.388

Covariance\Correlation Matrix of Imports Residuds

IM98 IM90 IM95 IM98
IM98 1928 1.000 1.000 1.000
IM90 1.947 1.966 1.000 1.000
IM95 1951 1971 1975 1.000
IM98 1.955 1.975 1.979 1.984
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