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ABSTRACT  
Purpose -Free trade agreements (FTA) are prominent features of international trade. The proliferation of FTAs over the past 20 years is one of the 
most prominent aspects of the global economy. Turkey has also signed many FTAs in this period on the basis of obligations stemming from customs 
union with European Union.  FTAs aim to increase trade flows and welfare through liberalizing trade and achieving a deeper integration between 
partners. In this respect, FTAs are getting more and more important as international trade is a crucial tool to boost the economic development. 
Indeed, getting the utmost benefit from FTAs is very important for Turkey and other developing countries. Regarding the increasing importance 
of FTAs, the ex-post effects of FTAs on Turkey’s trade are examined in this paper.  
Methodology -In the light of recent techniques, structural gravity model is used in this study. Trade data used consists of aggregate trade flows 
among pairs of 90 countries from 1988-2016, 29 years in total. As the estimation technique, Ppml_panel_sg command is used. This is an estimation 
command for Poisson pseudo-maximum-likelihood (PPML) regression for panel gravity models with time varying importer and exporter fixed 
effects and time invariant pair fixed effects.  
Findings-The results indicate the econometric evidence of the impact of FTAs on Turkey’s trade. When all FTAs are considered at macro level, the 
results suggest that, FTAs had a statistically significant positive effect on exports and imports of Turkey. However, at micro level, there is substantial 
variation and heterogeneity in the agreement specific effects and trade direction specific effects within the agreement.  
Conclusion-This paper provides the first evidence that the impact of FTAs are heterogenous and not all the FTAs affected the trade of Turkey in 
the same positive way. Even within the same agreement, the effects vary considerably depending on the direction of trade.   
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1. INTRODUCTION  

The proliferation of economic integration agreements (EIA), notably free trade agreements over the past 20 years is one of the 
most prominent aspects of the global economy (Bergstrand, Larch and Yotov 2015). Given the multitude of FTAs in existence, 
there is a vast literature on the impacts of FTAs on trade. Broadly speaking, all FTAs aim to increase the trade and welfare. It is 
expected that FTAs increase the trade because the liberalization of the trade makes imports cheaper and these imported products 
replace domestic production or imports from the rest of the world. This basic theory dates back to Viner (1950) and Meade (1955). 
But “Do FTAs really increase the trade and if increase, to what extent?” This question is asked more and more and in search of an 
answer, measuring and assessing the impacts of FTAs became a popular topic among both academics and policymakers. Getting 
the utmost benefit from the FTAs is very important for developing countries as the increasing importance of international trade 
in economic development is considered.  In this respect, this study is examining Turkey’s FTAs in order to fully understand the ex-
post effects of FTAs on her trade.  
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Turkey’s policy on FTAs is determined on the basis of obligations stemming from customs union (CU) with European Union (EU). 
According to Article 16 of the Decision 1/95, establishing the customs union, Turkey has committed to harmonize her commercial 
policy with that of EU’s. In this context, Turkey has been required to align itself progressively with the preferential customs regime 
of the Community and adopt all Free/Preferential Trade Agreements and Generalized System of Preferences (GSP) of EU. Based 
on this requirement, Turkey has signed FTAs with many countries. First FTA of Turkey is signed in 1991 and entered into force in 
1992 with EFTA States (Iceland, Liechtenstein, Norway and Switzerland). This is the only FTA Turkey has signed before the CU. 
Following the EFTA agreement, FTAs with Israel (1997), Romania (1998), Lithuania (1998), Hungary (1998), Estonia (1998), Czech 
Republic (1998), Slovak Republic (1998), Bulgaria (1999), Poland (1999), Slovenia (2000), Latvia (2000), Macedonia (2000), Croatia 
(2003), Bosnia and Herzegovina (2003), Palestine (2005), Tunisia (2005), Morocco (2006), Syria (2007), Egypt (2007), Albania 
(2008), Georgia (2008), Montenegro (2010), Serbia (2010), Chile (2011), Jordan (2011), South Korea (2013), Mauritius (2013), 
Malaysia (2015), Moldova (2016), Singapore (2017), Faroe Islands (2017), Kosovo (2019), Venezuela (2020) and United Kingdom 
(2021) were signed and entered into force gradually at the dates mentioned. Among these agreements, the ones signed with 
Romania, Lithuania, Hungary, Estonia, Czech Republic, Slovak Republic, Bulgaria, Poland, Slovenia, Latvia, Croatia are terminated 
when these countries joined the EU. Agreement signed with Syria is suspended in 2011 and agreement signed with Jordan is 
suspended in 2018.Turkey has also signed FTAs with Lebanon, Sudan and Qatar but these FTAs are not in force yet.  So currently 
Turkey has 22 FTA’s in force.   

Many of the countries that Turkey has signed FTAs are relatively small trade partners of Turkey. In the last three years, among 
Turkey’s top 20 export markets, only Switzerland, Israel and Egypt had an FTA with Turkey. Similarly, among the top 20 sources of 
imports of Turkey only Switzerland and South Korea had an FTA with Turkey. As a consequence, though Turkey concluded various 
FTAs, still relatively small amount of trade takes place pursuant to FTAs. The percentage of exports to FTA countries in total exports 
is 8,75 and the percentage of the imports from FTA countries in total imports is 6,68 on average between 1996-2017 according to 
authors’ own calculations based on data from Turkish Statistical Institute. Here there are two important questions: “What Turkey 
expects from FTAs?” and “Did she get what she expected?” Turkey’s main expectations from FTAs are to increase her trade 
through better market access opportunity and to provide better competition for Turkish exporters especially when the EU 
exporters are considered. To answer the second question, which is the aim of this study, the effect of FTAs on Turkey’s trade is 
estimated by using structural gravity model. The results of the estimations suggest that FTAs increased the trade at the macro 
level. However, effects of individual agreements differ widely across the agreements and within the agreement depending on the 
direction of trade. Therefore, gains from FTAs can’t be taken for granted all the time. This finding is quite in line with the research 
of Carrere (2006), Kohl (2014) and Baier, Yotov and Zylkin (2016) on the heterogeneous effects of individual FTAs. The remainder 
of this paper is organized as follows:  Section 2 covers the literature review, section 3 describes the econometric methodology 
and the data, section 4 presents the results and section 5 is the conclusion. 

2. LITERATURE REVIEW  

In this section, the literature will be reviewed with a focus on two subjects. First, the gravity model and advances in the application 
over time, second, application of the gravity model for estimating the effects of FTAs.  

The gravity model is an econometric model that relates bilateral trade flows between country pairs to an economically influential 
variable of countries/country pairs. It is first introduced by Tinbergen in 1962. The gravity model of Tinbergen which is derived 
from Newton’s law of “universal gravitation” proposes that bilateral trade flows between two countries are positively related to 
the national incomes of the partners and negatively related to the bilateral distance between them in the simplest form (Tinbergen 
1962). The model’s success in correctly estimating bilateral trade flows made it one of the most stable empirical relationships in 
economics (Benedictis and Taglioni 2011). Since introduced by Tinbergen, the model has been used extensively in international 
trade literature and it is often referred to as the workhorse of international trade. Though being used extensively, initial 
applications of gravity model were a-theoretical (Yotov, Piermartini, Monteiro and Larch 2016). Therefore, until recently the 
gravity model was “an intellectual orphan, unconnected to the rich family of economic theory” due to the absence of an accepted 
connection to economic theory (Anderson 2011). In time, new research and advances on theoretical foundations of the gravity 
model showed that, gravity equation can be derived from many different trade theories (De Benedictis and Taglioni 2011). 

Among important studies about theoretical foundations of the model, first and one of the most important contributions is by 
James Anderson (1979). Anderson proposed an explanation of the gravity equation based on a demand function where the goods 
are differentiated on the basis of the country of origin. Later work includes contribution by Krugman (1980), Bergstrand (1985 and 
1989) and Helpman and Krugman (1985) about the theoretical explanation based on monopolistic competition frameworks, 
contribution by Deardorff (1998) about derivation of the gravity model from Heckscher-Ohlin, contribution by Eaton and Kortum 
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(2002) about deriving gravity model on the supply side as a Ricardian structure and contribution by Bernard, Eaton, Jensen and 
Kortum (2003) and Melitz (2003) about the firm heterogeneity. Another contribution is the work of Anderson and Wincoop (2003) 
that is considered as a milestone about the theoretical foundation of the gravity model. Anderson and Wincoop popularized the 
work of Anderson (1979) and contributed to the gravity literature by emphasizing the effects of trade costs and introducing the 
multilateral resistance term in the gravity equation. The gravity model of Anderson and Wincoop is called theoretical gravity 
model.  

Gravity model is commonly used to investigate the effects of different trade policies especially effect of FTAs on trade flows. The 
effects of FTAs on trade flows have been on the research agenda since the seminal work of Tinbergen where he studied the effects 
of BENELUX and Commonwealth membership. In the last 55 years, a lot of research is made on measuring the ex-post effects of 
FTAs. Kepaptsoglou, Karlaftis and Tsamboulas (2010) and Kohl (2014) provide a review of previous empirical studies about FTAs. 
However, till recent times, the gravity estimates were highly variable and economically implausible most of the time. Only recently 
economists have been able to provide unbiased and more precise ex-post effects of agreements on international trade flows 
(Bergstrand, Larch and Yotov 2015). Examples from recent studies concerning the ex-post effects of FTAs are as follows: Carrere 
(2006), assessed the effects of EU, ANDEAN, NAFTA, CACM, MERCOSUR, ASEAN and LAIA with gravity model using panel data. The 
findings of the study showed that, most of these agreements increased intra-regional trade but sometimes reduced the exports 
to the rest of the world. Baier and Bergstrand (2007), used panel data and estimated the gravity model both with fixed effects 
and with first differencing method. Their study showed that trade agreements increase trade considerably and have statistically 
significant lagged effects. Baier, Bergstrand, Egger and McLaughlin (2008), estimated the effects of various economic integration 
agreements including the EU. They applied gravity models with and without multilateral resistance terms and used estimation 
techniques such as first differencing and fixed effects. Their conclusion suggests that the effect of EU membership is economically 
significant even larger than the amount estimated in the previous studies. Mölders and Volz (2011), studied the impact of FTAs 
on the trade flows of East Asian economies. Their findings suggest that particularly bilateral trade agreements result in significant 
positive trade effects while the effect of multilateral trade agreements is insignificant in most of the cases. Magee (2008), 
estimated the effects of regional trade agreements on trade flows by controlling importer-year, exporter-year and country pair 
fixed effects. The results of the study reveal that there is an anticipatory effect of the agreements which increase the trade and 
this increase continues over the first 11 years after entry into force. Egger and Larch (2011), studied the trade, GDP and welfare 
effects of EU’s trade agreements with 10 Central and Eastern European Country (CEEC). The results suggest that the agreements 
increased the trade between EU and CEEC but at the same time they induced trade diversion. Eicher and Henn (2011), investigated 
the effects of WTO membership and preferential trade agreements such as EU, APEC, CACM, CARICOM, MERCOSUR and LAIA and 
GSP regime. They concluded that, WTO membership does not have statistically significant effects on trade while trade agreements 
have a statistically significant trade creating effect which is uneven across different agreements. Baier, Bergstrand and Feng 
(2014), studied the impact of economic integration agreements on intensive versus extensive margins of trade. Their results 
suggest that; economic integration agreements affect both the intensive and extensive margins of trade and deeper integration 
agreements have larger impacts than shallower agreements. Kohl (2014), performed individual estimates for the trade effects and 
phase-in effects of 166 different economic integration agreement. The results suggest that only about one quarter of the 
agreements investigated promoted trade and more than half of the agreements had no impact on trade flows. Dai, Yotov and 
Zylkin (2014), estimated the trade creation and trade diversion effects of FTAs. Their results show that FTAs have trade diverting 
effects and this effect is stronger for imports than it is for exports. Baier, Bergstrand and Clance (2015), studied the heterogeneity 
in the effects of economic integration agreements and they concluded that there is heterogeneity in the effects of different trade 
agreements. Kohl, Brakman and Garretsen (2016), studied the effects of heterogeneous design of trade agreements. Their results 
indicate that trade promoting effects of agreements change depending on the legal enforceability of the provisions of the 
agreements. Zylkin (2016), examined the heterogeneity in the effects of trade agreements using NAFTA as an example. The results 
show that the effects of the agreement are not always symmetrical between the partners. Baier, Yotov and Zylkin (2016), used a 
two-stage methodology to search for the determinants of the effects of past free trade agreements and obtain ex-ante predictions 
for the effects of future agreements such as TPP and TTIP. They concluded that the effects of individual agreements differ 
considerably both qualitatively and quantitatively.  

Another part of the literature is the literature for the case of Turkey. Unfortunately, there are just a few studies about the effects 
of Turkey’s FTAs on her trade. Arısoy, Bayar and Çalışkan (2003), used a dummy variable to measure the effects of FTAs on Turkey’s 
trade by using gravity model. Their results suggest that the FTA dummy is not statistically significant suggesting that FTAs had no 
impact on Turkey’s foreign trade. Özkaya (2011), studied the effects of bilateral and multilateral agreements on Turkey’s trade 
using gravity model. In that study as well, the dummy for FTA is found to be statistically insignificant. Türkcan and Pişkin (2016), 
studied the effects of Turkey’s FTAs on the extensive and intensive margins. Their results suggest that FTAs increased intensive 
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trade while decreasing extensive trade and the effect on intensive trade is more than the effect on extensive trade. Kütük and 
Akbostancı (2016), studied the effects of customs union and free trade agreements on Turkey’s trade with gravity model. Their 
results suggest that free trade agreements do not have a statistically significant effect on Turkey’s export and import. Frede and 
Yetkiner (2017) analysed the Turkish export and import flows. The results of their model suggest that the coefficient of FTA is 
insignificant when aggregate data is used. When measured for selected time periods, some mixed results are obtained depending 
on the time interval. When sectorally disaggregated data is used, FTA coefficients found to be negative for all sectors with the 
exception of the export of textiles and footwear.  

In addition to these studies, the effects of some of the Turkey’s FTAs are included in a few studies in the international literature 
that estimate agreement specific effects for individual agreements. As an example, Baier Yotov and Zylkin (2016), studied the 
impact of individual agreements around the world including some agreements of Turkey. Their results suggest that some of the 
FTAs of Turkey had positive effect on her trade flows while some others had no impact. In this study, aggregated manufacturing 
trade flows are taken into consideration. The FTA’s included in the study are the ones with Bulgaria, Romania, Israel, Poland, 
Hungary, Tunisia, Egypt and EFTA. According to the results except Egypt and EFTA, the others had a positive impact on trade. 
Another example is the study of Kohl (2014) where the effects of 166 FTAs including some FTAs from Turkey are estimated. The 
results suggest that, the effects of Turkey’s FTAs on her trade are mixed. Some FTAs had positive effect, some had no statistically 
significant effect and some had negative effect on her trade. The FTAs included in the study are the ones with Bulgaria, Czech 
Republic, Estonia, EFTA, Hungary, Israel, Latvia, Lithuania, Macedonia, Poland, Romania, Slovak Republic and Slovenia. According 
to results, FTAs with Bulgaria, Romania and Slovenia had a positive effect on trade while EFTA had a negative effect and the rest 
of the agreements had no statistically significant effect on trade. 

3. DATA AND METHODOLOGY  

3.1. Econometric Methodology and Model  

In this study, it is aimed to examine the ex-post effects of Turkey’s FTAs on imports and exports of Turkey. Estimating the ex-post 
effect of a trade agreement is not easy as the increase in bilateral trade between the partners does not necessarily show the 
success of FTA. There could be many factors other than the FTA which could affect the bilateral trade volume. Therefore, statistical 
methods and analysis are required to isolate the effect of FTA among the other factors (Bergstrand, Baier, Sunesen and Thelle 
2011). For this purpose, the structural gravity model is used in this study. Trade data used consists of aggregate trade flows among 
pairs of 90 countries from 1988-2016, 29 years in total. The basic gravity equation has the following multiplicative formulation in 
general:  

 Xij = G Si Mj Φij                                                            (1) 

Here Xij represents the value of exports from country i to j, Mj represents importer-specific factors which determine the total 
demand of importer, Si represents exporter-specific factors which determine the total supply of the exporter, G is a variable 
independent from i or j such as the level of world liberalization and Φij represents the ease of access to the market of importer j 
by the exporter i (Bacchetta, Beverelli, Cadot, Fugazza, Grether, Helble, Nicita and Piermartini 2012). In the context of research 
concerning the theoretical foundation of the gravity equation Anderson and van Wincoop showed that; controlling for relative 
trade costs rather than the absolute trade costs between exporter and importer is crucial for a well-specified gravity model. In 
other words, exports from country i to j and imports of country j from country i depend on trade costs not only between i and j 
but also across all possible export markets and all suppliers. Anderson and van Wincoop (2003) called this relative trade costs 
“multilateral trade-resistance” (MTR). Omitting these MTR in the gravity model estimation is called “gold medal error” by Baldwin 
and Taglioni (2006). After the inclusion of MTR, a theoretically founded structural gravity equation takes the following form: 

X ij = 




1)(
ji

ijji

P

t

Y

YY
                                              (2) 

Here Xij represents the trade flows from country i to country j, Y represents the world GDP, Yi and Yj represent the GDP of countries 
i and j respectively, tij represents the cost of importing a good from i, σ represents the elasticity of substitution and ∏i and Pj 
represent exporter’s outward and importer’s inward multilateral resistance terms respectively. If this equation is re-written in 
exponential form by adding time subscript and an error term, the equation turns into following: 

Xij,t = exp ( ln Yt + ln Yi,t ∏i,t σ-1 + ln Yj,t Pj,t
 σ-1 + ln tij,t

 1-σ ) + Ɛij,t                        (3) 
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A number of proxy variables are used to measure the trade costs as they are not directly observable. Trade costs are generally 
assumed to take the following form in the gravity literature:  

ijijijijijijijij RTAlandlockcolccollangcontdt 765432exp(.1 
 )      (4) 

Here dij represents distance between the countries, while contij, langij, ccolij, colij, landlockij and RTAij are dummy variables 
representing whether two countries sharing a common border, common language and common colonizer, whether one of the 
countries was a colony of the other country, whether one of the two or both countries are landlocked country and  whether there 
is a regional trade agreement between the countries (Bacchetta, Beverelli, Cadot, Fugazza, Grether, Helble, Nicita and Piermartini 
2012). 

The econometric specification of the gravity model is completed when equation 4 is inserted in equation 3. However, there are 
challenges to overcome to estimate the model and obtain unbiased results. The problem with estimating equation (2) is mainly 
about MTRs which are not directly observable. In the gravity literature there are different ways of proxying for MTR terms. A 
widely used method is using importer and exporter country fixed effects to control for country specific characteristics (Rose and 
van Wincoop 2001; Baldwin and Taglioni 2006; Baier and Bergstrand 2007; Anderson and Yotov 2010).  In this study this approach 
is applied. Therefore, time varying importer and exporter country dummies control for MTRs together with Yi and Yj in equation 
(2). 

There are 3 other challenges to estimate the model especially for the effects of FTAs. First one is the presence of zero trade flows. 
The information contained in zero trade flows can’t be taken into account if Ordinary Least Square (OLS) method, the most widely 
used technique to estimate the gravity models, is used. The second one is the heteroscedasticity of trade data which is known to 
plague data and cause biased and inconsistent estimates if OLS method is applied. The third one is the endogeneity of free trade 
agreements and in more general terms all trade policies. If the unobservable linkage between the trade policy and the error term 
is not taken into consideration, the results of the estimation could be biased. The literature proposes to apply Poisson pseudo-
maximum-likelihood (PPML) estimator advocated by Santos Silva and Teneyro (2006) as a solution to challenge one and two. 
Santos Silva and Teneyro show that PPML generates robust results even when there are many zero trade values in the data set 
and at the same time it is consistent in the presence of heteroskedasticity. The study of Santos Silva and Teneyro (2006) suggest 
that, according to Monte Carlo simulations, estimates obtained using OLS models in the presence of heteroscedasticity are 
severely biased while PPML method is robust to different patterns of heteroskedasticity. Regarding the endogeneity of the FTAs 
which is the third challenge, the literature proposes to use country-pair fixed effects (Baier and Bergstrand 2007; Dai et al. 2014; 
Anderson and Yotov 2016). According to Baier and Bergstrand (2007), the set of pair fixed effects which absorb all the bilateral 
covariates that do not change in time, eliminates the unobservable linkage between endogenous trade policy variable and the 
error term. When the pair fixed effects are used, because of perfect collinearity, all the time-invariant bilateral effects included in 
equation 4 will be dropped. If the time-invariant bilateral effects are dropped and equation 4 is inserted in equation 3 and then 
time varying importer and exporter country dummies are inserted to control for MTRs, the following equation is obtained: 

Xij,t = exp (ηi,t + ψj,t + γij + α STAWij,t + β STATij,t) + Ɛij,t                           (5) 

This model which is used in this study is in line with the recent advances in the literature. Here X ij,t represents the trade flows 
from country i towards country j at time t, ηit and ψjt represent the exporter and importer time varying fixed effects which account 
for MTRs in structural gravity equation, γij represents the pair fixed effects introduced to control the endogeneity.  

EIAs are one of the most important determinant of international trade flows. Therefore, the presence of a bilateral or multilateral 
EIA between the countries included in the data set is taken into consideration in the model and represented with a dummy named 
STAW. STAW dummy changes according to the estimate. It is always all the EIAs between the partners excluding the FTA/FTAs 
that we want to measure the effect of. It takes the value of 1 if a country pair has an EIA in force in the related year and 0 if there 
is no EIA in that year. Finally, STAT is the dummy variable indicating the presence of FTA between Turkey and the related country. 
STAT dummy changes according to the estimation. The estimation approach is based on to recover the macro effects, individual 
FTA effects and trade direction specific effects. In this context, it is started by estimating the average overall effect of all FTAs and 
the FTAs in force concluded by Turkey. Then, it is continued with decomposing this average overall effect into agreement specific 
effects for each agreement. For this purpose, earlier analysis is modified to include a separate dummy for each agreement. Then, 
it is continued with decomposing the effects one step further into direction specific effects within the agreement. In addition to 
STAW and STAT, there are many other dummies generated for importer time/exporter time/pair fixed effects.  For the panel data 
set with 90 countries trading with each other over 29 years, there are 5220 (90x2x29) time varying importer/exporter fixed effects 
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and 8010 (90x89) time invariant pair fixed effects. In this situation, a long computing time is required for estimation in STATA. For 
that reason, ppml_panel_sg command of Zylkin (2017) is used for computations in STATA which enables faster computation of 
many fixed effects. Ppml_panel_sg is an estimation command for PPML regression for panel gravity models with time varying 
importer and exporter fixed effects and time invariant pair fixed effects. It is strictly intended for settings where the dependent 
variable is spatial flows from one location to another such as international trade flows or migration flows.   

3.2. Data 

The dataset in this study is a panel arranged by country pair and year. It includes the aggregate bilateral trade flows of goods 
among pairs of 90 countries during the period 1988-2016. Normally there are 92 countries included in the dataset but due to 
discontinuity of the trade data Belgium - Luxembourg and Serbia - Montenegro are considered as a single country. In the dataset, 
each country pair is represented twice depending on the direction of the trade; once as ij and once as ji. When 1988-2016 period 
is considered, the total trade covered by the dataset represents 92,4 % of the total world trade and 96 % of Turkey’s international 
trade.    

Data on trade flows come from World Trade Flows (WTF) Bilateral Trade Database developed by Feenstra and Romalis and UN 
COMTRADE Database where needed. The data on EIAs around the world, which is needed for STAW dummy, is from “Database 
on Economic Integration Agreements” constructed by Jeffrey Bergstrand. This dataset is updated by the authors using data on 
some additional years (2013-2016) from the WTO Regional Trade Agreements Information System (RTA-IS). In the formation of 
this dummy variable; free trade agreements, customs unions, common markets and economic unions are considered as the 
presence of EIA. Data on Turkey’s FTAs, which is needed for STAT dummy, come from the Ministry of Trade in Turkey. 

4. FINDINGS AND DISCUSSIONS 

In this section the results of the gravity estimations are explained. Estimations are generated using equation (5) in 6 different sets. 

(1) First, the average ex-post effect of Turkey’s all FTAs (except the ones entered into force in 2016 and later) on trade between 
Turkey and the partner of the agreement is estimated. This is a symmetric approach where the average effect on total bilateral 
trade is estimated. In other words, the impact on Turkey’s total export to the partners and total imports to Turkey from partners 
are assumed to be symmetric.  The results are listed in Table 1. 

Table 1: Average ex-post effect of Turkey’s all FTAs 

Agreement Coefficient (β) s.e. Change (%)  

All FTAs 0.192** 0.056 21.17 

Exportation from Turkey 0.164* 0.072 17.82 

Importation to Turkey 0.217** 0.077 24.23 
** and * show the significance level at 1% and 5% respectively 

In Table 1, first column shows the agreement/direction of the trade within the agreement, second column shows the estimated β 
value which is the coefficient of STAT dummy variable, third column shows the standard errors and the fourth column shows the 
corresponding % change in trade.  The results of this estimation indicate that FTAs concluded by Turkey had a trade promoting 
effect in general. On average, Turkey’s FTAs increased trade flows between Turkey and the respective countries by 21.17% (e0.192-
1).  

(2) Considering the possibility that the trade affects may vary regarding the direction of trade, direction specific effects 
(exportation from Turkey to FTA partners and importation to Turkey from FTA partners) are estimated.  This is an asymmetric 
approach which allows measuring the impact on Turkey’s import from partner countries and Turkey’s export to the partner 
countries separately. The result listed in Table 1 suggest that, FTAs had a positive effect on both exports and imports of Turkey. 
The effect on imports is more than the effects on exports. Indeed, importation to Turkey from the FTA partners increased by 
24.23% while the exportation of Turkey to these countries increased by 17.82% due to the FTAs. 

(3) As some of the FTAs included in the previous estimations are no longer in force, the same estimations are repeated this time 
only for the FTAs that are in force (as of 2016). This is again a symmetrical approach. Results are listed in Table 2.  
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Table 2: Average ex-post effect of Turkey’s FTAs that are in force 
 

Agreement Coefficient (β) s.e. Change (%)  

FTAs in Force 0.243** 0.066 27.51 

Exportation from Turkey 0.226* 0.104 25.36 

Importation to Turkey 0.258** 0.080 29.43 
** and * show the significance level at 1% and 5% respectively 

The results show that, when only the FTAs in force are taken into consideration, they again had trade promoting effect and this 
time the trade promoting effect of FTAs is slightly higher. On average, Turkey’s FTAs currently in force had a partial average effect 
equal to 27.51% increase on trade.  

(4) Similar to second estimation, the effects of FTAs in force are examined with an asymmetric approach for two different 
directions of trade: Exports from Turkey and imports to Turkey. The results of direction specific estimate about the FTAs in force 
listed in Table 2 shows that, though the FTAs increased both exports and imports of Turkey, as in the previous case the increase 
in imports of Turkey is higher than the increase in exports of Turkey. When the results are evaluated as % increase, importation 
to Turkey from the FTA partners increased by 29.43% while the export of Turkey to these countries increased by 25.36% due to 
the FTAs. 

 (5) To analyse the potential heterogeneity in individual FTA effects, the previous specification is extended and FTA effects are 
allowed to vary at the level of agreement similar to the approach taken in the studies of Kohl (2014) and Baier, Yotov and Zylkin 
(2016). This is also a symmetric approach. In this estimation, only the effects of FTAs in force (as of 2016) are included as the 
others are no longer in force. Therefore 16 separate estimates are made for each agreement. In addition to these agreement 
specific estimates, the effect of EFTA agreement is estimated separately for EFTA members, i.e. Norway, Switzerland and Iceland. 
Therefore, in total 19 estimates are made. The results are summarized in Table 3. 

Table 3: Agreement specific effects 

Positive Effects    

Agreement Coefficient (β) s.e. Change (%)  

Israel 0.837**  0.228 130.94 
Bosnia and Herzegovina 0.666** 0.126 94.64 
Morocco 0.600** 0.095 82.21 
Malaysia 0.433** 0.076 54.19 
Egypt 0.326** 0.077 38.54 
South Korea 0.313** 0.057 36.75 
Mauritius 0.295** 0.102 34.31 
Serbia and Montenegro 0.177** 0.062 19.36 

Negative Effects    
Albania -0.280* 0.138 -32.31 
Palestine -0.189* 0.094 -20.80 

Insignificant Effects    

EFTA 0.152 0.082 - 
Norway 0.335 0.210 - 
Switzerland 0.117 0.078 - 
Iceland 0.732 0.440 - 
Chile -0.273 0.142 - 
Macedonia -0.135 0.152 - 
Tunisia 0.040 0.109 - 
Georgia -0.241 0.304 - 
Jordan -0.018 0.111 - 

** and * show the significance level at 1% and 5% respectively 
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The results show that, similar to the findings of Kohl (2014) and Baier Yotov and Zylkin (2016), the effects of Turkey’s FTAs differ 
very much both quantitatively and qualitatively. Out of 16 agreements, 8 (50%) of them had a statistically significant effect on 
promoting trade while 2 (%12.5) of them had a statistically significant negative effect and 6 (37.5%) of them had statistically 
insignificant effect on trade between Turkey and her partners. The agreements with Israel, Bosnia and Herzegovina, Morocco and 
Malaysia had a strong positive effect on trade. Agreements with Egypt, South Korea, Mauritius and Serbia and Montenegro had 
also positive effect on trade. However, the effect is modest when compared to the others. The % change in the trade for each 
agreement is given in Table 3. Interestingly not all the FTAs had a positive and statistically significant effect on trade. It is found 
that there is no statistically significant FTA related effect on bilateral trade due to the FTAs between Turkey and EFTA, Chile, 
Macedonia, Tunisia, Georgia and Jordan. Even more interestingly, agreements with Albania and Palestine turned out to be 
negatively affecting the trade between Turkey and these countries. This finding is contrary to common expectation that FTAs 
increase the trade. The substantial difference in the results both in qualitative and quantitative means proves that; finding for one 
particular agreement cannot be generalized for other agreements and FTAs not necessarily promote trade between the partners. 

(6) In order to analyse the within agreement heterogeneity, the individual FTA effects are allowed to vary asymmetrically at the 
level of direction of trade. In other words, exports from Turkey and imports to Turkey are examined separately similar to the 
approach taken in the study of Baier Yotov and Zylkin (2016). For 19 agreements, 38 directional estimates (one for Turkey’s exports 
and one for Turkey’s imports) are made in total. The results are shown in Table 4. 

Table 4: Direction specific effects within the agreement 

Direction of Trade Coefficient (β) s.e. Change (%)  

Turkey → Israel 1.094** 0.151 198.62 
Israel → Turkey 0.500** 0.121 64.87 
Turkey →Bosnia Herzegovina 0.673** 0.145 96.01 
Bosnia Herzegovina → Turkey 0.631** 0.156 87.95 
Turkey → Morocco 0.646** 0.106 90.79 
Morocco → Turkey 0.515** 0.141 67.36 
Turkey → Malaysia 0.163** 0.063 17.70 
Malaysia → Turkey 0.484** 0.056 62.25 
Turkey → Egypt 0.355** 0.098 42.62 
Egypt → Turkey 0.267** 0.086 30.60 
Turkey → South Korea 0.048 0.050 - 
South Korea → Turkey 0.343** 0.048 40.92 
Turkey → Mauritius 0.364** 0.067 43.91 
Mauritius → Turkey -0.048 0.178 - 
Turkey → Serbia-Montenegro 0.146* 0.061 15.72 
Serbia-Montenegro → Turkey 0.293** 0.077 34.04 
Turkey → Albania -0.358** 0.114 -43.05 
Albania → Turkey 0.377* 0.152 45.79 
Turkey → Palestine -0.192* 0.095 -21.17 
Palestine → Turkey 0.214* 0.085 23.86 
Turkey → EFTA 0.211 0.165 - 
EFTA → Turkey 0.121 0.094 - 
Turkey → Switzerland 0.097 0.125 - 
Switzerland → Turkey 0.127 0.096 - 
Turkey → Norway 0.649** 0.099 91.36 
Norway → Turkey 0.075 0.092 - 
Turkey → Iceland 1.301** 0.119 267.29 
Iceland → Turkey 0.044 0.242 - 
Turkey → Chile -0.501** 0.103 -64.04 
Chile → Turkey -0.120 0.070 - 
Turkey → Tunisia 0.119 0.094 - 
Tunisia → Turkey -0.180* 0.080 -19.72 
Turkey → Georgia 0.110 0.098 - 
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Georgia → Turkey -1.131** 0.107 -209.87 
Turkey → Macedonia -0.067 0.159 - 
Macedonia → Turkey -0.364 0.209 - 
Turkey → Jordan -0.084 0.084 - 
Jordan → Turkey 0.439** 0.146 55.12 

  ** and * show the significance level at 1% and 5% respectively 

One of the notable aspects of the results of this estimate is that; there is a considerable asymmetry in the effects of agreements 
depending on whether Turkey is the exporter or importer. Even for the agreements with statistically significant positive impacts, 
not all the parties are assured of benefits. On the basis of agreements, the results suggest that both exports from Turkey and 
imports to Turkey increased as a result of FTAs with Israel, Bosnia and Herzegovina, Morocco, Malaysia, Egypt, Serbia and 
Montenegro. Regarding the agreements with Israel, Bosnia and Herzegovina, Morocco and Egypt exports of Turkey increased 
more than the imports of Turkey. The situation is reverse for Malaysia and Serbia and Montenegro. That is, imports of Turkey 
from these countries increased more than the exports of Turkey to these countries. The FTAs with South Korea and Jordan had a 
statistically significant effect on Turkey’s importation from these countries. However, there is no statistically significant FTA 
related impact on Turkey’s exportation to these countries. In contrast, FTAs with Mauritius, Norway and Iceland had a statistically 
significant effect on exportation of Turkey to these countries but had no statistically significant FTA related impact on Turkey’s 
importation from these countries. The FTAs with Albania and Palestine had a statistically significant positive effect on importation 
of Turkey from these countries but had a statistically significant negative effect on Turkey’s exportation to these countries. 
Similarly, the FTA with Chile had a statistically significant negative effect on Turkey’s exportation to Chile but had no statistically 
significant FTA related effect on importation from Chile. The FTA with Georgia had a statistically significant negative impact on 
Turkey’s importation from Georgia but had no statistically significant FTA related effect on the exportation of Turkey to Georgia. 
For the rest of the pairs, FTAs had statistically insignificant effects. Detailed information is included in Table 4.  

When these results are interpreted to see the impact on Turkey’s exportation and importation, it is found that; FTAs with Israel, 
Bosnia and Herzegovina, Morocco, Malaysia, Egypt, Mauritius, Serbia and Montenegro, Norway (EFTA) and Iceland (EFTA) had a 
statistically significant positive effect on Turkey’s exportation. However, the FTAs with Albania, Palestine and Chile had a 
statistically significant negative effect on Turkey’s exportation to these countries. Regarding imports, FTAs with Israel, Bosnia and 
Herzegovina, Morocco, Malaysia, Egypt, South Korea, Serbia and Montenegro, Albania, Palestine and Jordan had a statistically 
significant positive effect on Turkey’s importation from these countries while FTAs with Georgia and Tunisia had a statistically 
significant negative effect. 

5. CONCLUSION 

In this study, a very large data set consisting of bidirectional trade data covering 29 years was used for 90 countries. Of course, 
the findings obtained offer results from a single country, which, of course, causes us to make some limited comments and 
interpretations. However, the fact that Turkey is in the category of developing countries, and has many FTAs provides the feature 
of being a good example. Thus, the historical dimension of the FTA agreements for Turkey constitutes a valuable sample for this 
type of study. 

There are also individual benefits for Turkey. As discussed in the literature review, there are just a few studies about the trade 
effects of Turkey’s FTAs. To fill this gap, this paper examines the effects of Turkey’s FTAs in the light of latest developments and 
recent econometric techniques in the empirical trade literature. It also shed light on the agreement specific and direction specific 
heterogeneous trade effects. To the best of our knowledge, this is the first work that examined the ex-post effects of Turkey’s all 
FTAs that are in force in terms of individual agreement effects and within agreement effects depending on the direction of trade.  

The results indicate the econometric evidence of the impact of FTAs on Turkey’s trade. Estimates at the macro level show that, 
FTAs increased the trade between Turkey and her FTA partners in both directions. This result is in accordance with the FTA 
literature in general. However, the amount of increase on trade is lower when compared to the results of two different meta-
analysis, one by Cipollina and Salvatici (2010) and the other by Head and Mayer (2014). The results of these meta-analysis suggest 
that the average effect of FTAs is 40% and 43.3% respectively. The average effect of Turkey’s FTAs is lower than these values. The 
reason for this could be the relatively small share of FTAs in total trade of Turkey and the selection of FTA partners on the basis 
of alignment with EU’s commercial policy due to customs union with EU. The results of directional estimates at the macro level 
show that FTAs of Turkey had a greater impact on her imports than exports. This finding generally seems in accordance with the 
ratio of export to import in Turkey. However, in order to get utmost benefit from the FTAs, the opportunities of lower/ zero tariffs 
achieved by the FTAs should be better accounted to increase and maximize the exports. When the macro effect is decomposed 
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towards the micro level, it can be precisely said that there is substantial variation and heterogeneity in the results of agreement 
specific estimates and direction specific estimates within the agreement. Results show that the effectiveness of the FTAs vary 
significantly. This finding is quite in accordance with the recent literature about the heterogeneous effects of agreements 
indicating the robustness of the results of this study.   

When it comes to the sources of heterogeneity, the possible reasons for the differences in the ex-post effects could be the diversity 
in the design and implementation of FTAs and/or some other factors related to the Turkey and her partners. Regarding the design 
and implementation of the agreements, the differences in the initial tariffs and level/speed of trade liberalization could be a 
reason for the heterogeneity. Some other reasons especially about the statistically significant negative results could be the origin 
requirement/rules of origin which is prerequisite for enjoying the preferences and administrative burdens associated with the 
application of the agreements. In addition to factors relating to the design and implementation of agreement, some characteristics 
of the partners such as factor endowments, their openness to trade, trade complementarity between partners and some other 
factors could have affected the effectiveness and success of Turkey’s FTAs.  

FTAs, when efficient and successful, are very important tools to improve the access to international markets and increase the 
exports. This is very important for Turkey and other developing countries as the international trade is one of the most important 
impetus for economic development. Consequently, knowing that the impact of FTAs are heterogenous and not all the FTAs 
affected the trade of Turkey in the same positive way, it is very important to understand the reasons behind the heterogeneity 
and take the necessary precautions for the future negotiations in order to improve the exports and get more gains. Based on the 
results of this study, further research is needed to explore and fully understand the determinants of the success and efficiency of 
Turkey’s FTAs for future policies. 
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