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Abstract

This paper aims to determine the role of EU in &yi& trade flows by using
the gravity model. It also aims to test whether@ustoms Union (of EU) that
Turkey entered in 1996 made a deviation in Turkegésle flows. Regional
trade agreements on the one hand create new trppdertonities (trade
creation effect). On the other hand, these agremmeray also lead to
diversion from free trade (trade diversion effedturkey’s Customs Union
agreement without becoming a member of EU providetaboratory to
researchers to test whether the agreement wadisagrtienough to cause any
deviation in Turkey’s trade flow. In the first paof the study, we shortly
provide some descriptive statistics related to &yik trade flows with EU to
see whether EU has gained any weight in the fltnvihe second part, we first
develop a gravity model that econometrically deaiga the determinants of
Turkey's trade flows via panel data approach. Nesd,use this equation to
test the importance of EU countries in Turkey'dé&dlow and whether the
flow has been subject to a deviation after the @ustUnion agreement. Our
findings indicate that EU countries have alwaysnbaeportant in Turkey’s
trade flow and that Customs Union has increaseds Btdportance marginally
in determining Turkey'’s trade flow.
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1. Introduction

One popular trend is to open national economiege® trade. This trend is
generally called globalization. However, nationad@omies have also shown a
contradicting trend to globalization: they increwgy join (regional) trade
agreements, that is, they regionalize. NAFTA, EFTMERCOSUR and
ASEAN are examples to this regionalization trentie Toest (and extreme)
example is European Union (EU). The European redimation trend, which
started in 1957, has reached 25 members and becomearable to USA in
population, GDP and land size.

In some cases, economic integration supports faeke t and in others it
causes diversion from free trade. Irrespective lo¢étver the integration causes
trade creation or trade diversion, it suggests #habuntry’'s trade flow may
subject to a deviation after an economic integmatitn this study, after
identifying the determinants of Turkey's foreigrade flow via a gravity
model, we aim to test by panel data analysis wiekhekey's trade flow has
changed significantly after the Customs Union menstip of EU.

Our interest to Turkey has several reasons. Fjr§tiykey is one of the
first countries that started to open her economyfree trade in the
globalization era. In 1980, Turkey has moved frampart substitution to
export promotion as its growth strategy and singent its trade pattern
gradually changed from exporting primary and adtical products and
importing manufactured goods to exporting manuféotuand intermediate
goods. Hence, Turkey has become a laboratory of testiegimpact of free
trade.

Secondly, Turkey has become member of Customs Uigth) of EU
in 31 December 1995 without full membership to Hbis decision practically
meant the acceptance of regionalization by Turleeywakey was giving up her
trade rules against third countries and adoptingsBthde rules. Intuition
suggests that Turkey’s trade pattern must expegieleviation in favor of EU
after the CU membership, minor or major.

This study aims to determine the trade flow deteemis of Turkey by
using a gravity model and whether the CU has caasgdleviation, minor or
major, in Turkey’'s trade flow. To this end, we fiendertake descriptive
country concentration analysis in the next sectiom: analyses show that both
exports and imports have changed in favor of EU ddiately after CU but
lasted only for few years; the trend have not snsth In the third section, we
use panel data analysis to determine a trade equafi Turkey to identify
whether CU had caused a statistically significaetiation in Turkey’s trade
flow. Our analyses indicate that EU was always iigant in Turkey’s trade
and this importance has become more prominent &tér Our analyses
however do not indicate any substantial break éntthde flow of Turkey. The
last section gives some concluding remarks.

! Interested readers may refer to for example artegidCentral Bank of Turkey (2002) for a
detailed discussion of history of globalizationTafrkish economy.



2. Descriptive Analysis: Country Concentration Ratos

Country concentration analysis is derived from reardoncentration analysis
of industrial organization literatufeln time, market concentration indices are
started to be used in measuring trade performahceuntries. For example,
Beckerman (1956) analyzed country concentratioaxiports and imports for
OEEC (Organization for European Economic Co-openaticountries and
found that there is an inverse relationship betwsmmtry concentration and
distance. Massell (1964) analyzed the relationshoptween export
concentration and export revenues and showed thd¢éceease in country
concentration stabilizes export revenues. Lall 898@nalyzed the export
performance of developing countries and showed #giorts of these
countries have increasing manufacturing share. LOWrreage and Suarez
(1998) investigated whether globalization has cawsehange in the country
concentration of trade and investment (FDI) and nébuthat country
concentration has declined in the last 20 yearsitblm ve Fernandes (2005)
made a research on the impact of 1999 devaluationBazil's export
concentration and found that country concentratias declined after 1999
devaluation.

Country concentration of trade flows of Turkey lzdso been studied.
Ergun (1991) analyzed country concentration of ®irlexports for the period
1975-1989 and found that it declined for the peri@duntry concentration of
imports in Turkey has been studied by Togan (1994)s study has shown
that Turkey’'s import concentration has declinedlaEand Akylz (1998)
analyzed country concentration of imports and etgpat industry level. They
found that Turkey’s export concentration has sigaiftly declined and that
import concentration has not changed significantly.

In this section, we use 5 different indices to gmal country
concentration of Turkey. We shortly summarize eexctex below. All these
indices use one common measure: trade share. \WWesiphat a country has
trade relations withN countries. Let us denote export or import of antou
from i country at timet by g, - In that case, the share Bfdountry in export

or import would bes, , which is defined as:

_ Gk
% =1t
t qt

All indices below use this measure to compute agurdncentration.

i=1....N andt=1....T.

Concentration Ratio (CR-index)

% Cury and George (1983) discuss the theoreticakdraand of concentration indices. They
argue that scale, market structure, and the degfeenarket entry easiness determine
concentration rates. Bailey and Boyle (1971) aralyhich concentration measure yield better
results. They argue that none of the measure isriiban the other and that these measures are
not dependent on number of and size of firms opayat the market.



The Concentration Ratio is a widely used empiricedasure of industrial
structure in the field of Industrial Organizationdadefined as the market share
of the top n firms. Analogously, in the context of internatibrieade, it is
defined as the share of the tapcountries in imports or exports of a country.
Formally, it is defined as

CRM=Ys,

By CR, what is actually being measured is the degoé inter-element
dispersion within a vector. An increase in the eabf the index signals a
growing trade specialization. The comparison of @R#me would allow us to
make whether the level of trade specializationeased or decreased for the
top n countries.

Herfindahl-Hirschman Index (HH-Index)

The Concentration Ratio suffers from two major dsaeks. The first is the
subjectivity of choice ofn. The results one gets from the top 4 countries may
differ significantly from the results gotten frommettop 5 firms; or top 10 firms.

In general relative rankings of concentration mdfedwith different choices

of n. The second (and related) weakness of@R¢n is that it does not take

into account the full information available in thmderlying concentration
curve (distribution) representing all possible tuea. An alternative t€€R(n )
that reflects more fully all the information in tle®ncentration curve is the
Herfindahl-Hirschman index (HH). For a country hayiimport or export
transaction with N countries, it is defined asdualt:

HH =>'s;
i=1

wheres, is the export or import share of tfedountry. In other words the HH

is the sum of the squares of the market sharek aff the firms in the industry.

In principle the HH index can reach a minimum cf @hen there is a
very large number of very small firms, each witlrigial market share, or a
maximum of 10,000 — where there is only one firmtoalling 100 percent of
the market. The point to understand is that higtednes of HH index reflect
the combined influence of both unequal export opam sizes and the
concentration of activity in a few countries. Ittisis ability to reflect both
average trade (export or import) size and inequalit trade size between
countries that leads economists to prefer the Higxrto simple concentration
ratios.

Rosenbluth-Hall-Tideman Index (RHT-Index)
The next summary measure, the Rosenbluth-Hall-Taaster(RHT) index,
requires thes, to be put in descending order becauseshare weighted by



their ranks,i. Small sized countries which do not have a sigaift effect in
the HH index, could now have a larger effect oncemtration this way. RHT
Is calculated as

RHT, =K2§i Bs,tj—lr

< RHT<1.

where
2N -1

Entropy Index (E-IndekH-Index)
The final summary measure of concentration is thedpy Index (E). The
s, 's are weighted by the natural logs of the inverdd$e s, 's:

N 1
Et = ZSI D]n(_j
i=1 S

it

Hence, small values of the entropy index refleghtgoncentration, as opposed
to the previous three measures. In order to makenitparable with the other

measures, the inverse of the antilogefis used and called, :

1 N
H=— = Sit
' antilog(E,) D S

Comprehensive Measure of Concentration Index (@@éx)

The final measure combines the characteristicsotti discrete and summary
measures. Our last measure of concentration, tmep@hensive Measure of
Concentration (CCI), belongs to this group. As WRHT, it requires thes, to

be put in descending order but its main focus ishenlargests, , namelys,
according to this ordering. The remainigg's are used to adjus, :

N
CCl, =s, +) . st(l+(1-5,))
i=2

After this short introduction, we may now undertake descriptive analysis.

2.1. Data and Analysis

We use export and import data provided by Turkishti§ics Institute. The
data covers 1992-2006 period. First, we deterntieeeixport destinations and
import sources of Turkey from the list accountir@® of exports or imports.



Next, we found export and import shares of this. lis the third step, we
calculated the abovementioned concentration indee&U-15 countries that
are counted in the short list. Below, we preseatBk) concentration results of
exports and imports of Turkey. In general, the ¢ediyield similar results.
Figure 2.a below shows the concentration indicesEbF1l5 in Turkey’s
imports.

EU Concentration Indices for Turkish Imports
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Figure 2aEU Concentration Indices in Turkish Imports

The indices indicate that the share of EU in Tuikemports has increased
slightly after CU. After then however, EU concetitta has tended to fall in
time. We know from our other calculations (not shpwhat a similar result is
valid for all countries as well. In conclusion, wey argue that CU has caused
a bias in Turkish imports temporarily but then tn@act disappeared.

Figure 2.b below shows the concentration indiddsld-15 in Turkey’s
exports.

EU Concentration Indices for Turkish Exports
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Figure 2b EU Concentration Indices in Turkish Exports



As figure 2.b shows, the EU concentration in expat Turkey has been
declining since 1992. That simply involves that 84l no significant effect on
Turkish exports in the sense that it did not leadhigher exports to EU
countries. This observation for EU is also valid &l countries that Turkey
makes exports (not shown). The four EU countriegt ttad more than 45
percent share in Turkey’s total exports in 1992 twaly about 35 percent share
in 2006. It seems that Turkish imports and exparésasymmetrically affected
from CU in the sense that there was at least @itranal period in imports that
EU countries had increased share.

In short, our descriptive analysis has shown @&k has played a
marginal change in the trade pattern of Turkey tnad this marginal change
has disappeared in time. In the next section, wéywehether trade flow of
Turkey has been affected from CU via a panel dapacach.

3. Econometric analysis: Panel Data Approach

We will use Gravity Model to clarify the determigimole of EU in Turkey’s
total trade flow. Gravity model is based on NewsoGravity Law. Main
argument of this model is that foreign trade issd®ined by demographic and
economic factors. Gravity model is firstly used Binbergen (1962) and
Pdyhonen (1963) to explain trade flows between t@s Many researchers
used different gravity models and they obtainedsstantly similar results; so
it has become one of the widely used models toagxprade flows in the
literature.

The short summary of gravity model in the literatis as follow&
After the first studies of Tinbergen (1962) and Ranyen (1963), Linneman
added the population variable into the model. Tétcal foundations of the
empirical model are firstly formed by Anderson (2R7Some other works
which contributed to gravity models are Bergstragd®85; 1989; 1990),
Deardorff (1998), Helpman and Krugman (1985), aetpkhan (1987).)

There are many applications of gravity model comicgy economic
integrations. For instance, Frankel (1997) used thedel to explain
determinants of inter and intra integration tradeE@, EU, EFTA, CUFTA,
MERCOSUR and ASEAN. Soloaga and Winters (1999) ootedl a similar
study for EU, EFTA, NAFTA, MERCOSUR and ASEAN. Likee, Kruger
(1999) used the gravity model for NAFTA.

Gravity model is also used to clarify determinaotsTurkey’s trade
flows and reasons of changes in these ffovatonucci and Manzocchi (2006)
used gravity model in a panel data set to explairkdy’s trade flows during
1967-2001 period. They followed Cheng and Wall'so tatep fixed effect
model procedure because of time invariant variainlébeir model. They first

% A longer summary of gravity literature is given Appendix 1. See also Haveman and
Hummels (2004) for a more detailed literature revie

* A longer summary of studies on Turkish foreigrd&aising the gravity model is summarized
in Appendix 2.



demonstrated that their gravity model explains €yik trade pattern. Next,
they used the model to explain whether EU has aiapmle concerning the
commodity trade between Turkey and EU. Accordinth&r analysis, CU has
no significant role in Turkey’s trade with EU. Ocritique on Antonucci and
Manzocchi (2006) is that the time coverage of thedy is too broad to
determine determinants of trade flow of Turkey &l narrow to measure the
impact of CU (just five years)Lejour and Mooij (2005) simulated economic
effects of Turkey's full membership to EU. Lejounda Mooij (2005) first
determined potential trade between Turkey and EtJ1fo sectors by the
gravity model. Next, they determined custom eq@reé of trade barriers by
comparing numbers of potential trade and actualitedie. Then they
calibrated 2001 world data in order to simulate patable general equilibrium
model and analyzed economic effects of Turkey'srhigmbership to EU after
removal of foreign trade barriers. Lejour and Mo@005) showed that
Turkey's foreign trade would be positively affecteg Turkey’s affiliation to
EU. Likewise, they proposed that foreign trade bFE5 and EU-25 countries
would be affected positively by this affiliationtbugh at marginal level. Our
critique on Lejour and Mooij (2005) is that the &#moverage of the study is
again too narrow to cover the impact of CU on Tyikdrade flow. In that
respect, our study should be considered as an satef previous studies
with a newer data and a longer time interval totwagpthe impact of CU on
Turkey’s trade flows.

The general form of the gravity equation used ia kiterature is as
follows:

Y'BIY»'BZ Pﬁ3 P'ﬁ4
— ! J ! J
Fi —GD—ijg 1)
In Equation (1)F; denotes a trade flow such as export, import al twade
from i (origin) to j (destination)y; andY, are economic size of two countries
(GDP); P ve P, are population of home country and trading partner

respectively.G denotes all the other variables that can be imduith this
equation andD; denotes physical distance between two countribgsouigh

linearizing equation (1) by natural logarithm, wetan equation (2):

Fi =a; +BIn(Y,) + 5, In(Y;) + B, In(R) + B, In(P)) + 55 In(AY; ) + S5 In(D; )
+/3,DUM _EU +B,DUM _BSEC+B,DUM _BOARD+¢, )

In equation (2):

®> As we mentioned at the very beginning, Turkey émgserienced a change in its trade regime
after 24 January 1980 in years; therefore, (i) X980 period is completely irrelevant, (ii)
1980-1990 period is rather the transition period.



Fi: Total trade (export plus import) between Turkey dnd her trading

partner (j) in time t,

Y;: Economic size of Turkey's trading partner,

Yi: Economic size of Turkey,

P;: Population of Turkey’s trading partner,

Pi: Population of Turkey,

AY;j: Development difference between Turkey and helinigpartner,

Dj: Physical distance between Turkey and her tragartner,

DUM_EU: Dummy variable for EU membership,

DUM_BSEC Dummy variable for Black Sea Economic Coopera(B8ECY
membership, and

DUM_BOARD Dummy variable for common border between Turkegt her
trading partner.

GDP and demographic data are obtained from Worldn&aic
Outlook Database of IMF. Data concerning physicétamces between
countries are obtained from indo.com as the craesfin terms of km.
DUM_EU variable takes 1 for EU countries and O dther countries among
the 42 countries in question. DUM_BSEC variableetak for countries which
are member of BSEC and 0 for others among the 4tdes in question.
DUM_BOARD variable takes 1 for countries having e¢oon border with
Turkey and O for others. Finally, absolute differenof GDP per capita
between countries is used as a proxy variable doifgi development level
differences between Turkey and her trading paftner

Theory suggests that (i) import depends on GDP €ida country’s
export capacity is dependent on its potential pctida. Therefore, we assume
that the sum of export and import should dependtten country’s GDP
positively. Likewise, a positive relationship shddde expected between GDP
of partner and the sum of export and import (thpedelent variable), by
analogy.

Theory does not suggest a clear-cut relationshipvden population
and trade flow. Let us first start with export. Tigdationship between export
and population is not clear. According to Bergairgd989), the positive
(negative) sign offf, indicates that export of the trading partner ibola
(capital) intensive and the negative (positivensid 3 indicates that export is
mostly composed of luxury (necessities) goods. Thesuggests that an
increase in the domestic country’s population ldadm increase in import and
an increase in the population of the trading partmay affect domestic
country’s export positively in absolute terms. lonclusion, with some
ambiguity, it is more likely that populations of rdestic country and her
trading partner will affect trade flows positively.

A positive sign for difference in country’s developnt level implies
that conventional trade theories work (accordinglézkscher-Ohlin Theorem,
an increase in factor endowment differences ine®éastal trade). Otherwise,

® We used dummy variable for BSEC membership astamative to EU.
" More details about the variables are given in Aufde3.
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new trade theories work (According to new tradeoties - for example intra-
industry trade — increasing trade is expected batvaemilar countries in terms
of development level) (Helpman, 1981).

Physical distance variable is used as a proxy remrsportation costs.
Theory suggests a negative sign between distantdrade flow. We expect
that affiliation to an economic union and havingc@nmon border with a
trading partner have positive effects on trade fiow

In this study, we used panel data approach in dalestimate gravity
equation as it allows monitoring unobserved indialdeffects of countries
(countries are the cross-section units here) odetfdows. To ignore these
individual effects is an econometric specificatimoblem if these effects have
correlations with independent variables. Ordinagast squares (OLS)
estimators become biased by such a problem. Ferd¢aison, we run a panel
regression. There are two estimating methods irelpdata approach: Fixed
Effects Model (FEM) and Random Effects Model (REMEM assumes that
each cross-section has a different effect on théemdut these effects do not
change during the time period in question; wheRE81 assumes that each
cross-section has different and changeable effeainodel. From theoretical
perspective, if the sample represents whole populathen FEM is used;
whereas Random Effect Model (REM) is used if theyga does not exactly
represent population (Baltagi, 2001:12). In thisrkyave used FEM because
the countries that we have chosen have a high sharerkey’s total trade.
Hausman test has also been used to support thisecho

The main problem with the FEM is that we cannoineste directly the
time invariant variables such as dummies and physlstance. Cheng and
Wall (2003) have suggested a two step procedureoingly, a regression
for time variant variables is run by standard FEMhwen, individual cross-
section effects obtained from this model are used dependent variable and
time invariant variables are used as explanatorjabies in a cross-section
analysis. Via the latter regression, we can esématefficients of time
invariant variables.

IE; =0 +0;In(Djj) +0,DUM _EU +03DUM _BSEC+0,DUM _BOARD+ 5
(3)

where, IE, denotes individual cross-section effects obtaifredh Standard
FEM.

Estimation Results

As there exists a time invariant variable in thedelpi.e., distance, we have to
first use OLS in order to determine the effectsalbfvariables on total trade.
We run equation (2) in OLS for that purpose. As fing column of Table 1

below indicates, GDP of countries, EU membershig BSEC membership

have a positive effect on total trade flow. On tiker hand, results indicate
that an increase in populations, physical distartiference in countries

11



development level (differences in real GDP per teg@nd having a common
border have negative effect on Turkey’s trade flow.

The second column of Table 1 presents an estimatforgravity
equation with fixed effects through the Estimateein&alized Least Squares
(EGLS) procedure excluding time invariant variablés this analysis, we
excluded POP_TR variable because of high correldietween POP_TR and
GDP_TR. We found that the signs of coefficients epasistent with OLS
results. However, the variable level of developmdiiference, DGDPPC,
becomes statistically insignificant.

Table 1 Gravity Model for Turkey’s Total Trade

Panel OLS Panel EGLS - FEM
variable coefficient | t-stat | coefficient |t-stat
Constant Term 2.566 1.300 |-4.191 -1.965
LOG(GDP_PARTNER) | 1.024*** 20.339 |0.636%*** 2.451
LOG(GDP_TR) 2.043*** 9.186 | 1.924*** 8.644
LOG(POP_PARTNER) |-0.373*** |-8.618 |-1.311*** -2.221
LOG(POP_TR) -1.640** -2.131
LOG(DGDPPC) -0.140** |-5.168 |-0.031 -0.298
LOG(DISTANCE) -0.734**  |-33.334 | - -
DUM_EU 0.216*** 3.791 |- -
DUM_BSEC 0.091* 1.805 |- -
DUM_BOARD -0.222**  1-4.123 |- -
Number of Observation | 630 630
Number of Country 42 42
R? 0.69 0.72
DW 1.129 1.836

Note: * denotes significance at the 10% level, &ndtes significance at the 5% level
and ** denotes significance at the 1% level. Alktiemation use White's
heteroskedasticity-consistent covariance matrixredor.

After the standard FEM regression, we undertookst#emnd stage of our panel
data analysis which consists of running a crosiesecegression with the
country specific individual effect as the dependemtiable and distance and
dummies as explanatory variables. Our estimatigulte indicate that the
distance variable and EU dummy are statisticatipificant at 95% confidence
level and have theoretically expected signs. Thexips for common border
and BSEC membership are statistically in significan

12



Table 2 Fixed Effect Model — Second Stage

variable coefficient | t-stat
C -0.014 -0.974
DISTANCE -0.429** -2.229
DUM_EU 0.610** 4.080
DUM_BOARD -0.314 -0.432
DUM_BSEC 0.273 0.607

Note: * denotes significance at the 10% level
** denotes significance at the 5% level
*** denotes significance at the 1% level.

Above, our data set covers 42 countries. In ordemicover whether (regional)
economic integration had any effect on Turkey'sliérdlow, we repeated the
same analyses for two different country groups: &untries and non-EU
countries. Results are shown in Table 3.

Table 3aGravity Model for Turkey's Total Trade: EU15 Coues and Non-EU Countries

EU15 countries Non-EU Countries
variable coefficient |t-stat |variable coefficient |t-stat
C -3.149 -1.051 |C -3.973* -1.735
LOG(GDP_PARTNER) |-9.121* -1.874 | LOG(GDP_PARTNER)* |-0.743*** -1.875
LOG(GDP_TR) 4.543*** 3.461 |LOG(GDP _TR) 2.009%** 8.097
LOG(POP_PARTNER) |13.970** 2.575 |LOG(POP_PARTNER) -1.679*** -2.675
LOG(DGDPPC) 7.630** 2.134 |LOG(DGDPPC) -0.031** -2.134
Number of Observation | 210 Number of Observation | 420
Number of Country 14 Number of Country 28
R’ 0.83 R’ 0.88
DW 1.983 DW 1,718

Note: * denotes significance at the 10% level, ndtes significance at the 5% level and ***
denotes significance at the 1% level.

The first column in Table 3a demonstrates the &ffet explanatory variables
on trade flows actualized between Turkey and Elsdiéntries. According to
our estimates, GDP of Turkey, population of tradi@gtners and difference in
countries’ development level have positive effeots total trade; however,
GDP of trading partners and population of Turkeyehaegative effects on
trade flows of Turkey. The second column in Talded&plays our estimation
results for non-EU countries. Our estimates shoat thade flows between
Turkey and 28 non-EU member countries is positivagfgcted by Turkey’s
GDP and negatively affected by other variables. $igms of population of
trading partners and differences in countries’ ttgument level are different
between the EU and non-EU groups. In order to e@xglas difference, one
has to analyze commodity trade composition amaajrig partners.
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Table 3bSecond Stage of Gravity Model

EU members Non-EU Countries
variable coefficient |t-stat variable coefficient |t-stat
C -0.266 -0.122 C -0.014 -0.974
DISTANCE 0.282 0.143 DISTANCE -0.539** -2.629
DUM_BOARD -0.314 -0.432
DUM_BSEC 0.167* 2.033

Note: * denotes significance at the 10% level, ndtes significance at the 5% level and ***
denotes significance at the 1% level.

The second stage of country group regressionsawrshin Table 3b. In this
stage, individual cross-section effects are depetdariables and we analyzed
effects of time invariant variables. First columh Table 3b presents our
findings for EU-15 countries. Accordingly, distarttas no significant effect on
total trade statistically. This implies that totedde actualized between Turkey
and EU countries has other determinants such awiba and political factors.
The second column of Table 3b shows the estimatsnlts for the non-EU
countries. We specifically find that dummy varialibe BSEC membership is
statistically significant at 95% confidence level.

Table 4 presents analyses which decompose efféc®@UJoon trade
flows actualized between Turkey and EU15 counthiés.divided our data into
two time periods: 1992-1997 (before CU) and 1998&@after CU). We
assumed that the impact of CU must be reflectethta by one year lag.

Table 4aGravity Model for Turkey's Total Trade: The EffeofsCU

1992-1997 1998-2006
variable coefficient | t-stat | coefficient | t-stat
C -19.957*** | -3.435 (-13.114*** |-3.022
LOG(GDP_PARTNER) | -8.322 -1.530 |-4.775 -1.382
LOG(GDP_TR) 5.084*** 3.449 |3.040*** 3.700
LOG(POP_PARTNER) |9.171* 1.683 |7.833* 1.696
LOG(DGDPPCQC) 7.033* 1.818 |3.063 1.380
Number of Observation | 210 210
Number of Country 14 14
R’ 0.89 0.86
DW 2.091 1.952

Note: * denotes significance at the 10% level, €ndtes significance at the
5% level and *** denotes significance at the 1%elev

Table 4a shows that all time variant variables®DP_PARTNER are
significant at different significance levels in tHg992-1997 period. This
variable is insignificant in 1998-2006 period asllw&he main effect of this
variable on trade flows can be analyzed by decompagata as imports and
exports. Besides, level of difference in developimsrstatistically significant
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in determining trade flow for 1998-2006 period, ugh at different
significance levels.

Table 4b Second Stage of Gravity Model

1992-1997 1998-2006
variable coefficient | t-stat | coefficient | t-stat
C -1.628 -1.415 | 0.508 1.952
DISTANCE | -0.216* -1.734 (-0.436 -1.069

Note: * denotes significance at the 10% level, €ndtes significance at the
5% level and *** denotes significance at the 1%elev

Following Table 4b, the distance variable -the manable of gravity
equation- is insignificant after CU while it wagsificant at 90% confidence
level before CU. It can be interpreted that distamariable, as a proxy for
transportation cost, lost its negative effect @uér flows after CU.

4. Conclusion

This study aims to determine the trade equatiomwkey and to pinpoint
whether the recent CU has created a bias in Tuskiegte flow. While on the
one hand the globalization trend has been welcomednany economies,
regional economic integration agreements seem talé® popular. Taking
these two trends into account, this study analylzesieterminants the Turkish
trade flow, which is under the influence of botholglization and
regionalization. In particular, this study aimeddetect whether the CU has
caused any significant deviation in trade flow aoirKey. In the first part of the
study, we presented some descriptive evidenceetklad EU’s country
concentration in Turkish exports and imports. Wevetd that there is some
evidence that EU’s share has increased after CUlisappeared in time. This
evidence suggests that Turkish economy was read@oand that it adopted
itself quite quickly after the CU.

In the second part of the study, we did panel datdysis by using the
1992-2006 trade data of Turkey to determine wheter was statistically
significant in Turkey’s trade flows; in other wordse investigated whether
CU led to a structural change in Turkish trade. fr@fiminary results indicate
that EU was always important in Turkish trade amel €U has reinforced this
importance. More econometric results of our paraeh cganalysis show that (i)
the gravity equation used for trade data with fiedfiécts yield that while the
economic size of Turkey and its trading partneespasitive and significant in
determining Turkey’s trade flows, population is atge and significant, and
level of differences in per capita income is indigant; (ii) the second stage
of fixed effects shows that physical distance betweountries is significant
and has negative impact on trade flows as gravibgleh suggests and that
dummy variable for EU is positive and significafiti) physical distance is
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insignificant for EU countries; (iii) comparison thfe model for before-CU and
after-CU yields that distance lost importance afiet. We believe that our
results may be interpreted as reinforcing the igmare of EU in Turkey’s
trade flow, but has not caused any significant gean
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Appendix 1: A Concise Literature Survey on Gravity Model Applied on

Trade

Paper Explanations

Timbergen(1962) This study is the first study that applying gravitguation to

and analyze international trade flows. They improved anpirical

PAyhonen(1963)| model lacking robust theoretical foundations. Adig to results
of studies, trade flows have a positive relatiopshkith economic
sizes of countries and a negative relationship wathysical
distance between countries.

Linnemann A population variable was inserted to standard iyagquation

(1966) improved by Timbergen and Péyhdnen. Populationabéei was

employed as a proxy variable for consumer prefergnie terms
of importer and for capital-labor intensity in texiof exporter.

Anderson (1979)

He made theoretical contributiangravity model. Similarity of
preferences, cost structures and tax regulatiohselea trading
partners are factors that affect trade flows peoalii

Frankel (1997)

He used the model to explain detaants of inter and intr
integration trade of EC, EU, EFTA, CUFTA, MERCOSWRd
ASEAN. The purpose of study was to analyze effeftfactors
such as common language, common culture and contrmiater
on trade flows.

Soloaga anc
Winters (1999)

They conducted gravity model for EU, EFTA, NAFT
MERCOSUR and ASEAN during 1980-1996 period. Comn
language, common culture and common border vasgirexy by
dummy variables inserted to standard gravity mot@lbe results
are proper to theoretical expectations. But acogrdd analyses
new regional integration process has no tradeioreaffect.

non

Krueger (1999)

He used gravity model for NAFTA. Hietermined tha
constitution of NAFTA in 1994 has a significant fn® effect on
Mexico’s trade.

t

Cheng and Wal
(2002)

They used OECD country pairs and analyzed econarak
foundations of gravity model. An augmented modehwdifferent
dummy variables was estimated by heterogeneousl [mata
approach.

tr

Martinez-
Zarzosa ang
Nowak-Lehmann
(2003)

This study was used panel data approach for MERGOEU
countries during 1988-1996 period. They plugged exahange

rates, infra-structures of exporter-importer anifedences in per

capita income in standard model. The results amper to
theoretical expectations.

Rojid (2006)

He used model in order to analyze dradreation and
diversification effects of COMESA for 147 countrigsring 1980-
2001 period and got results consistent with théak
expectations.

)
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Appendix 2: A

Literature on Gravity Model Studying Turkish Trade

Paper Explanations
Lejour and| They determined potential trade between Turkey Blbdfor 15
Mooij (2005) sectors by the gravity model. Then, they determimedtom

equivalence of trade barriers by comparing numloérpotential
trade and actualized trade. According to analy§is$,increasec
Turkey’s bilateral trade with EU by 349%.

Antonucci and
Manzocchi
(2006)

This study used gravity model to explain Turkeyrade flows
during 1967—-2001 period. Firstly, they demonstrabed the mode
explains Turkey's trade pattern statistically. Thémey used the
model to explain whether EU has a special role eoning the
commodity trade between Turkey and EU. Accordingutalyses
CU has no significant effect on Turkey’s bilatetralde with EU.

Geng, Artan ang
Berber (2007)

| They applied gravity model to explain determinaritdrade flows
in Black Sea Economic Cooperation (BSEC) regionr Hos
purpose, panel data analysis is used for the 1994-2nd 1997;
2000, 2001-2004 sub-periods. The results are densisvith

theoretical expectations.
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Appendix 3: Detailed Explanation of Variables Usedn the Model

Variable

Explanations

Definitions

Sources

Fijt

Turkey's total trade with her jt
trading partner in time t

nTOTAL_TRADE

TUIK

Turkey's GDP as a proxy fa
economic size

rGDP_TR

IMF

GDP of Turkey’s trading partner :
a proxy for economic size

1$5DP_PARTNER

IMF

Turkey’s population as a proxy f
market size and labor force

IPOP_TR

IMF

Population of Turkey's tradin
partner as a proxy for market si
and labor force

HPOP_PARTNER
e

IMF

Difference in per capita GDPs

countries as a proxy fa
development difference betwe
Turkey and her trading partner

pDGDPPC
r
2N

Physical distance between Turk
and her trading partner as a prg
for transportation costs

EPISTANCE
Xy

indo.com

DUM_EU

Dummy variable for EU
membership; takes value 1 f
members and takes value O f{
others

DUM_EU
or
or

DUM_BSEC

Dummy variable for BSE
membership; takes value 1 f
members and takes value 0 1
others

CDUM_BSEC
or
or

DUM_BOARD

Dummy variable for commo
border; takes value 1 if there is
common border between Turke

nDUM_BOARD
a

2

and her trading partner; 0 otherwis

e.

Note: All variables except dummies are expressattaral logarithms.
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