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ABSTRACT 
 
 
 
SÜLEYMAN Tahamuhammet. The Impact Assessment of Turkey’s FTAs: Application Of 

Synthetic Control Method And Gravity Model, Master’s Thesis, Ankara, 2022. 

 

 
For almost 30 years, free trade agreements (FTAs) have been one of the most crucial 

types of economic integration. As a result of the World Trade Organization's (WTO) 

failure to provide additional levels of liberalization, countries use bilateral and regional 

free trade agreements broadly to promote trade and growth. Thus, utilizing the benefits 

of free trade agreements is vital for countries. Turkey signed 38 FTAs and there are 22 

FTAs in force. Considering the importance of FTAs, this research aims to analyze the 

effect of Turkey's free trade agreements on Turkey’s exports and imports. The gravity 

model is used as a workhorse to analyze international trade. This thesis contributes to the 

literature by using a synthetic control method in addition to gravity model in order to 

obtain robust inferences and compare the findings. The dataset covers 160 countries and 

1990-2020 period. According to gravity model and synthetic control method results, only 

Israel, Morocco, Egypt, South Korea, Tunisia, Serbia, Malaysia, and Montenegro FTAs 

have significant impact on Turkey’s exports, while FTAs with Israel, Morocco, Egypt, 

Bosnia and Herzegovina, and Malaysia have significant effect on Turkey’s imports. The 

empirical results obtained in this study suggest that most of the FTAs do not have a 

significant effect on Turkey’s exports. The effects of FTAs can be increased with 

revisions aimed at enhancing the scope of the agreements and adopting new generation 

FTAs. 

 

 

Keywords  

Gravity Model, Synthetic Control Method, Free Trade Agreements  
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ÖZET 
 
 
 
SÜLEYMAN Tahamuhammet. Türkiye’nin Serbest Ticaret Anlaşmalarının Etki 

Değerlendirmesi: Sentetik Kontrol ve Çekim Modeli Uygulaması, Master Tezi, 

Ankara, 2022. 

 

 

Serbest ticaret anlaşmaları son 30 yıldır en sık kullanılan ekonomik entegrasyon 

türlerinden bir tanesidir. Özellikle Dünya Ticaret Örgütünün liberalizasyon konusunda 

yetersiz kaldığı durumlarda ülkeler ticaretlerini ve büyümelerini artırmak için ikili veya 

çok taraflı serbest ticaret anlaşmalarını kullanmıştır. Bu nedenle ülkeler açısından serbest 

ticaret anlaşmalarının faydalarından tam olarak istifade etmek önemlidir. Türkiye 

günümüze kadar 38 STA imzalamış olup 22 tanesi yürürlüktedir. Bu çalışmanın amacı 

Türkiye’nin imzalamış olduğu ve yürürlükte olan STA anlaşmalarının Türkiye ihracatı 

ve ithalatı üzerindeki etkisini ölçmektir.  Literatürde ticaret analizlerinde sıkça kullanılan 

modelin çekim modeli olması nedeni ile bu çalışmada da çekim modeli kullanılmıştır. Bu 

tez, sağlam çıkarımlar elde etmek ve bulguları karşılaştırmak için çekim modeline ek 

olarak sentetik kontrol yöntemi metodu kullanarak literatüre katkıda bulunmaktadır. 

Çekim modelinde kullanılan panel veri setini 160 ülke oluşturmakta ve 1990-2020 

dönemi kapsamaktadır. Çekim modeli ve sentetik kontrol metodu sonuçlarına göre İsrail, 

Fas, Mısır, Güney Kore, Tunus, Sırbistan, Malezya ve Karadağ ile imzalanan serbest 

ticaret anlaşmalarının Türkiye’nin ihracatı üzerine anlamlı bir etkisi varken, İsrail, Fas, 

Mısır, Bosna Hersek ve Malezya ile imzalanan serbest ticaret anlaşmalarının Türkiye’nin 

ithalatı üzerine anlamlı etkisi bulunmaktadır. Bu çalışmada else edilen ampirik sonuçlar 

imzalanan serbest ticaret anlaşmaların çoğunun Türkiye’nin ihracatı üzerinde anlamlı bir 

etkisi olmadığını göstermektedir. Serbest ticaret anlaşmalarının kapsamının 

genişletilmesine yönelik revizyonlar ve yeni nesil serbest ticaret anlaşmalarının 

benimsenmesiyle serbest ticaret anlaşmalarının etkileri artırılabilir. 

 

 

Anahtar Sözcük 

Çekim Modeli, Sentetik Kontrol Metodu, Serbest Ticaret Anlaşmaları 
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INTRODUCTION 

International trade plays a crucial role in a globalized and financially integrated world, 

benefiting both developing market economies and industrialized countries. Turkish 

economy experienced a series of structural changes since the 1980s. As a result, open 

market policies were adopted instead of protectionist policies. To this aim, tariff rates 

were decreased, restrictive foreign trade policy tools were reduced or eliminated, and free 

trade agreements (FTA) were signed to increase the economic integration level. FTAs 

were used as a foreign trade policy tool since the 1990s, and Turkey has negotiated 

various free trade agreements with different countries especially after 2010. 

Understanding the potential impacts of FTAs on exports and imports of a country is an 

important research question which will guide policymakers in formulating trade policies.  

Although there are various studies examining the effects of FTAs, most of these studies 

utilize a gravity model.  It is argued in the literature that the gravity model approach has 

several disadvantages in evaluating the effects of trade agreements. Firstly, countries tend 

to use FTAs with significant trade partners, which leads to an endogeneity problem. 

Secondly, the evaluation is based on the predicted values, not the observed values making 

it more difficult to evaluate the impact of FTA. Several approaches have been proposed 

to deal with the issue of selection bias in observational data, such as matching estimators. 

However, these methods cannot control the unobservable country heterogeneity. It is 

proposed in recent years that Synthetic Control Method (SCM) can be used to analyze 

the impacts of FTAs due to its various advantages: SCM take into account the 

unobservable country heterogeneity and allow the impact of unobserved time-varying 

characteristics. Furthermore, SCM can be used even if there is a small number of treated 

and control units, and finally it does not rely on parallel pre-implementation trends like 

the difference in difference methods. 

This study aims to evaluate the impact of Turkey's FTAs on Turkey's foreign trade by 

utilizing gravity approach and synthetic control method (SCM).  To the best of our 

knowledge there is only one study (Aytuğ, Kütük, Oduncu, and Togan, 2016) employing 

SCM to analyze the effect of trade policy and that study considers the Customs Union 

agreement. Therefore, this thesis will be the first study applying this newly developed 

model in the context of evaluating the effect of FTAs in Turkey. Another contribution of 
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the thesis is to extend the country group with new countries such as Singapore and 

Moldova. The analysis used in this thesis provides information regarding whether the 

synthetic control method is a useful tool for assessing the effects of free trade agreements 

or not. 

To this aim, we utilize a panel dataset containing 160 exporters for the 1990-2020 period. 

The donor pool used for SCM contains 80 countries selected according to the IMF country 

classification. The results obtained from gravity model reveal that FTAs increase exports 

by 52.6% on average and increase imports by 53.87% on average. According to gravity 

model and synthetic control method results, Israel, Morocco, Egypt, S. Korea, Tunusia, 

Serbia, Malaysia, and Montenegro FTAs have significant effect on Turkey’s export, 

while FTA with Israel, Morocco, Egypt, Bosnia and Herzegovina, and Malaysia have 

significant effect on Turkey’s imports.  

The remainder of the thesis is organized into five sections: Section I outlines the effects 

of free trade agreements, section II describes the recent developments in Turkey’s trade 

policy and free trade agreements. Section III reviews the related literature and section IV 

outlines research methodology and data. This is followed by section V, which presents 

the empirical results and the last section discusses the findings and policy implications. 
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CHAPTER I 

THE EFFECTS of FREE TRADE AGREEMENTS 

As an economic integration type, FTAs contain a mutual commitment of countries to 

remove tariff rates and trade barriers. Until Viner (1950), it was thought that FTAs would 

affect the country's economies through a single positive channel. After the Viner’s study, 

it was revealed that FTAs affect countries through both positive and negative channels, 

so economic integration agreements are called the second best. On the one hand, free 

trade agreements reduce trade barriers by eliminating customs duties and trade barriers 

by bilateral or multilateral sides. On the other hand, a free trade agreement can lead to 

problems such as trade diversion, price differentiation, and national interest groups. The 

effects of free trade agreements are grouped under two headings: Static effects and 

dynamic effects.

 

This section attempts to address some crucial issues about the impact of Free Trade 

Agreements (FTAs). First, the static effects of FTAs are explained. Secondly, the 

dynamic effects of FTAs are presented. 

1.1. STATIC EFFECTS of FTAs 

Static effects are the total of trade creation- trade diversion effects arising from price 

changes caused by tariff changes. The trade creation effect, described as thanks to the 

most efficient country's production, decreases products' price and increases consumption. 
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Trade creation effect is the rise in trade that happens between trading bloc members 

following the founding or enlargement of the trading bloc. This is because the elimination 

of trade barriers permits more specialization based on comparative advantage. This 

implies that prices can decline, and therefore trade can grow. Trade diversion is the 

decline in trade that results from the replacement of trade with low-cost non-trading bloc 

members with trade with comparatively high-cost trading bloc members. The 

competitiveness provided through tariffs strengthens the trade flows between the partner 

countries while weakening the trade flows with other countries (Plummer, Cheong, and 

Hamanaka, 2010, p.10). If the trade creation effects are greater than that of the trade 

diversion, it can be inferred that the free trade agreement contributes to the economic 

welfare of the member countries. Static effects are related to changes in foreign trade 

volume and welfare level due to eliminating tariffs without changing the economic 

structure.  

1.2. DYNAMIC EFFECTS 

While static effects are composed of single instantaneous effects, dynamic effects occur 

in the medium and long term. Countries access the larger market thanks to trade 

agreements. When the countries access the international market, different effects occur 

besides static effects. Dynamic effects consist of expanding the market volume, which 

means replacing a national market with a unified, more extensive market, and the effects 

increase competition, which means that domestic firms cannot produce efficiently in the 

domestic market. Thanks to trade agreements, firms tend to be more competitive and 

efficient due to increased competition (Seyidoğlu, 2003, p.210). The most critical 

dynamic effects of the agreements are economies of scale, technology transfer and 

investments, structural policy changes and reforms, competition, and long-term growth 

effects (Rogowsky and Shiells, 1993, p. 8). 

Dynamic effects are reviewed as follows: 

Competition: Tariffs and trade barriers protect national firms from external competition, 

allowing national firms to access monopoly power, causing inefficient resource use. 

Removing trade barriers with trade agreements increases resource utilization efficiency 
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by forcing national firms to open up to international competition. Firms that are 

ineffective in production cannot compete and withdraw from the market; companies that 

can compete can effectively survive and access new markets (Arkolakis, Costinot, and 

Donaldson, 2013, p. 14).  

Economies of scale: The factor that creates economies of scale is the expansion in the 

production volume. Cost-reducing factors that occur with the expansion in production 

volume can divide into internal scale economies and external scale economies. The first 

effect arises from the processes within the enterprise itself and are called internal 

economies of scale. As the company increases its production volume, it has price 

advances in stocking, marketing, R and D, planning, and management. It can also increase 

the quality of employment and optimize business processes and ensure efficiency, which 

leads to decreasing operating costs and oppurtunity to get competition power (Corden, 

1972, p. 474). 

The benefit of firm-level long-run average cost decrease thanks to industry expansion 

called external economies of scale. With the expansion of the industry, external benefits 

arise for companies within the industry. For example, the rapid development of industries 

increases the need for a qualified workforce. It attracts the attention of workforce training 

institutions that are trying to be covered by rising wages. Educational institutions train 

highly qualified employees for these areas that promise high returns. Due to the industry's 

development, the companies can easily access the developed workforce without paying 

any costs, without the companies needing to bear any additional training costs. The 

development and dissemination of technical knowledge bring with it mass production and 

ensures the mass production of products such as raw materials and intermediate products, 

cheaper and higher quality. Mass production needs some requirements in order to be 

realized and sustained. These are the increase in the need for infrastructure services to 

produce goods such as energy, access to finance, and transportation. Increased production 

reveals the desire for a more qualified and extensive infrastructure system. 

Technological progress: Trade agreements increase the speed of technological progress 

of countries (Ping and Shuai, 2011, p. 3). With trade agreements, commercial and 

economic interactions between countries increase. Asymmetric knowledge of the parties 
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in the technical and technological field decreases. A large market leads to the 

establishment of large enterprises as it will increase the production requirement. 

Companies that have access to broader markets increase the pace of technological 

progress by starting to search for more efficient ways. Companies pay attention to 

technology transfer and RandD activities in order to be more competitive. 

Investments: The purpose of trade agreements is to increase the efficiency of national 

resources. Trade agreements create a new window of opportunity between the parties. 

Firms want to benefit from the opportunity provided due to relative price differences. 

Investment opportunities in both mutually and third-party countries occurred, and the 

efficient use of resources provided by trade agreements causes an increase in national 

income, savings, and investments. Trade agreements with rules of origin cause third-

country producers to expand their investments in the parties to the agreement to avoid the 

shared customs duty. Tariff factories are investments intended to avoid paying high tariff 

rates.  

Resource mobility: Trade agreements provide a price advantage to both parties. National 

resources like labor and capital flow the most efficient production center. Resource 

mobility improves the efficiency of resource using in production. Efficiency increasing 

affects the welfare of both parties positively. 

The reduction in product costs provided by trade agreements provides large-scale 

production. In this way, an increase in technical efficiency, a decrease in costs per 

product, discounts from suppliers, and high volume production logistics activities can be 

improved. Trade agreements contribute to economies of scale by increasing the size of 

the market to be reached for producers in parties to the agreement (Çeştepe and 

Mıstaçoğlu, 2010, p. 13). Thanks to competition lead to decrease production costs. The 

trade agreement allows the production between the parties to be concentrated in more 

efficient producers by liberalizing trade between the parties and expanding the market 

volume. Thanks to this, it enables foreign capital investments to be attracted to the parties. 

While foreign investments increase the trade volume of the country and increase the 

income from trade, they also provide solutions to problems such as unemployment by 

creating employment (Çeştepe and Mıstaçoğlu, 2010, p. 13). 



7 
 

Another important dynamic effect is the development of economic integration, the 

emergence of reforms, and structural policy changes by increasing investment activities 

between the parties to benefit from price competition. Recent FTAs contain much broader 

provisions, especially including tariff reductions. These broad provisions bring along 

policy changes and structural reforms. In addition, there is an increase in competition 

with the effect of liberalization due to FTA. With the increase in competition, efficiency 

increases in terms of resource distribution. Which positively affects growth in the long 

term (Plummer, Cheong, and Hamanaka, 2010, p.20) 
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CHAPTER II 

DEVELOPMENTS IN TURKEY'S TRADE POLICY AND FREE TRADE 

AGREEMENTS  

After World War II, Turkey joined international organizations like IMF and World Bank, 

an indicator of increasing economic relations. As a result of conjectural change in the 

world, Turkey has loosened trade policy tools, such as tariffs, quotas, and import bans. 

With external aids like the Marshall plan, Turkey's consumption and production structure 

changed from a self-sufficiency policy to import-oriented production and consumption. 

In 1960s, Turkey changed its trade policy to import substitution industrialization with 

high tariffs and trade barriers to decrease trade deficits and growth. Protectionism was 

used as a primary tool in trade policy, including increasing tariffs, limiting imports, and 

quotas for many imported products. As a result, the government's share in the economy 

is drastically increased with investments, subsidizing local producers, and building new 

facilities for a self-sufficient economy. 

Turkey experienced structural reform in 1980, which consisted of eliminating 

protectionisms like quotas, import bans, and high tariff rates and adapting liberal policies. 

The main reasons for structural reform are the failure of import substitution policies on 

economic growth targets, current account deficit, need for currency to sustain production, 

and unsustainable inflation and economic structure. To embrace liberal policies, the 

government eliminated quotas, import bans, and high tariff rates in foreign trade policies. 

Furthermore, decreasing or removing subsidies on local producers and adopting a new 

tax system in fiscal policies, and devaluation of TL and high-interest rates were used to 

increase competition power and attract foreign investment on the monetary policy side 

(Gündüz, 1999, pp. 4-5).  

In the 1990s, Turkey increased its economic integration level by participating World 

Trade Organization (WTO) and custom union, which expanded its market power. 

Furthermore, Turkey increased its participation level in global value chains and 

production capacity through foreign direct investments. After the 2008 crisis, Turkey 
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used free trade agreements (FTAs) intensively to increase economic integration levels 

and economic growth. 

The first part of the section gives a brief overview of the trade outlook, and the second 

part assesses the FTAs of Turkey. 

2.1. TRADE OUTLOOK 

Turkey is a developing country with a GDP of 719 billion dollars and ranks as the 20th 

in the world. The share of foreign trade in GDP is 54%, and it follows an upward trend 

with the effect of many external and internal factors.  

According to Table 1 below, Turkey has a trade deficit problem that reached about 100 

billion dollars in 2011, and Turkey's trade volume reached almost 500 billion dollars in 

2021. According to statistics, an increase in export followed the increase in imports which 

can be inferred as an import dependency on export. Therefore, imports and exports trend 

volatile and affected by external shocks like global shocks, and international issues are 

also affected by internal shocks like political and economic crises. 
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Table 1: Turkey Foreign Trade Statistics 

 

Source: Turkish Statistical Institute (TURKSTAT) (2022) 

 

 

 

 

 

Year Export Change(%) Import Change(%). Balance of Trade Trade Volume 
1980 2.910.122 28,7 7.909.364 56,0 -4.999.242 10.819.486 

1981 4.702.934 61,6 8.933.374 12,9 -4.230.439 13.636.308 

1982 5.745.973 22,2 8.842.665 -1,0 -3.096.692 14.588.639 

1983 5.727.834 -0,3 9.235.002 4,4 -3.507.168 14.962.836 

1984 7.133.604 24,5 10.757.032 16,5 -3.623.429 17.890.636 

1985 7.958.010 11,6 11.343.376 5,5 -3.385.367 19.301.386 

1986 7.456.726 -6,3 11.104.771 -2,1 -3.648.046 18.561.497 

1987 10.190.049 36,7 14.157.807 27,5 -3.967.757 24.347.856 

1988 11.662.024 14,4 14.335.398 1,3 -2.673.374 25.997.422 

1989 11.624.692 -0,3 15.792.143 10,2 -4.167.451 27.416.835 

1990 12.959.288 11,5 22.302.126 41,2 -9.342.838 35.261.413 

1991 13.593.462 4,9 21.047.014 -5,6 -7.453.552 34.640.476 

1992 14.714.629 8,2 22.871.055 8,7 -8.156.426 37.585.684 

1993 15.345.067 4,3 29.428.370 28,7 -14.083.303 44.773.436 

1994 18.105.872 18,0 23.270.019 -20,9 -5.164.147 41.375.891 

1995 21.637.041 19,5 35.709.011 53,5 -14.071.970 57.346.052 

1996 23.224.465 7,3 43.626.642 22,2 -20.402.178 66.851.107 

1997 26.261.072 13,1 48.558.721 11,3 -22.297.649 74.819.792 

1998 26.973.952 2,7 45.921.392 -5,4 -18.947.440 72.895.344 

1999 26.587.225 -1,4 40.671.272 -11,4 -14.084.047 67.258.497 

2000 27.774.906 4,5 54.502.821 34,0 -26.727.914 82.277.727 

2001 31.334.216 12,8 41.399.083 -24,0 -10.064.867 72.733.299 

2002 36.059.089 15,1 51.553.797 24,5 -15.494.708 87.612.886 

2003 47.252.836 31,0 69.339.692 34,5 -22.086.856 116.592.528 

2004 63.167.153 33,7 97.539.766 40,7 -34.372.613 160.706.919 

2005 73.476.408 16,3 116.774.151 19,7 -43.297.743 190.250.559 

2006 85.534.676 16,4 139.576.174 19,5 -54.041.499 225.110.850 

2007 107.271.750 25,4 170.062.715 21,8 -62.790.965 277.334.464 

2008 132.027.196 23,1 201.963.574 18,8 -69.936.378 333.990.770 

2009 102.142.613 -22,6 140.928.421 -30,2 -38.785.809 243.071.034 

2010 113.883.219 11,5 185.544.332 31,7 -71.661.113 299.427.551 

2011 134.906.869 18,5 240.841.676 29,8 -105.934.807 375.748.545 

2012 152.461.737 13,0 236.545.141 -1,8 -84.083.404 389.006.877 

2013 151.802.637 -0,4 251.661.250 6,4 -99.858.613 403.463.887 

2014 157.610.158 3,8 242.177.117 -3,8 -84.566.959 399.787.275 

2015 143.838.871 -8,7 207.234.359 -14,4 -63.395.487 351.073.230 

2016 142.529.584 -0,9 198.618.235 -4,2 -56.088.651 341.147.819 

2017 156.992.940 10,1 233.799.651 17,7 -76.806.711 390.792.592 

2018 167.920.613 7,0 223.047.094 -4,6 -55.126.481 390.967.708 

2019 180.832.722 2,1 202.704.320 -9,1 -31.239.375 374.169.264 

2020 169.637.755 -6.2 219.516.807 4.4 -49.879.052 389.154.562 

2021 225.233.654 32.8 271.423.093 23.6 -46.189.440 496.656.747 
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Table 2: Turkey's Top 20 Exporter in 1990 

 
1 Germany 24.1 

2 Italy 7.5 

3 United States 7.5 

4 United Kingdom 5.9 

5 France 5.6 

6 Soviet Union 4.2 

7 Iran, Islamic Rep. 3.9 

8 Netherlands 3.4 

9 Saudi Arabia 2.7 

10 Belgium-Luxembourg 2.5 

11 Switzerland 2.3 

12 Japan 1.9 

13 Libya 1.7 

14 Iraq 1.7 

15 Algeria 1.6 

16 Spain 1.6 

17 Syrian Arab Republic 1.5 

18 Austria 1.4 

19 Egypt, Arab Rep. 1.3 

20 Others 17.8 
 

Total 100.0 

Source: TURKSTAT (2022) 

Germany was the leading trade partner of Turkey in 1990, and the other large economies 

followed. Especially neighbor countries, Middle East and North Africa (MENA) 

countries, and European countries are at the first place. 

Table 3: Turkey's Top 20 Exporter in 2021 
1 Germany 8.7 

2 United States 6.5 

3 United Kingdom 6.1 

4 Italy 5.1 

5 Iraq 5.0 

6 Spain 4.3 

7 France 4.1 

8 Netherlands 3.0 

9 Israel 2.9 

10 Russian Federation 2.6 

11 United Arab Emirates 2.4 

12 Romania 2.3 

13 Belgium 2.2 
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14 Poland 2.1 

15 Egypt, Arab Rep. 2.0 

16 Bulgaria 1.8 

17 China 1.5 

18 Greece 1.3 

19 Morocco 1.3 

20 Others 34.8 
 

Total 100.0 

Source: TURKSTAT 2022 

Turkey has increased export and import volume dramatically after 2001 thanks to 

globalization and the participation in the global value chain. Although there was a 

decrease in the foreign trade increase in the post-2008 crisis period, the foreign trade 

figures returned to their former levels. 

Table 4: Turkey's Top 20 Import Partners in 1990 
1 Germany 15.86388 

2 United States 10.36086 

3 Italy 7.64167 

4 France 6.030419 

5 Soviet Union 5.168665 

6 Japan 5.094232 

7 Iraq 4.644705 

8 United Kingdom 4.587647 

9 Saudi Arabia 3.286723 

10 Netherlands 2.588097 

11 Switzerland 2.436988 

12 Belgium-Luxembourg 2.358232 

13 Iran, Islamic Rep. 2.240273 

14 Libya 2.216663 

15 Spain 1.540193 

16 South Africa 1.383846 

17 Korea, Rep. 1.372519 

18 Algeria 1.229325 

19 Yugoslavia, FR(Serbia/Montenegr 1.182544 

20 Others 18.77251 

Source: TURKSTAT (2022) 

According to the Table 4, Germany was the leading trade partner of Turkey in 1990, and 

the other large economies followed. Especially neighbor countries, Middle East and 

North Africa (MENA) countries, and European countries is at the first place. 
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Table 1: Turkey's Top 20 Import Partners in 2021 
1 China 13.6 

2 Germany 9.1 

3 Russian Federation 8.4 

4 United States 5.4 

5 Italy 4.9 

6 India 3.3 

7 France 3.3 

8 Korea, Rep. 3.2 

9 Spain 2.7 

10 Belgium 2.4 

11 United Kingdom 2.3 

12 Ukraine 1.9 

13 Netherlands 1.9 

14 Japan 1.8 

15 Brazil 1.6 

16 Poland 1.5 

17 Saudi Arabia 1.5 

18 Romania 1.4 

19 Malaysia 1.3 

20 Others 28.4 
Source: TURKSTAT (2022) 

According to the Table 5, Turkey diversifies import locations and decreases the 

concentration and interdependency of markets individually. After the Customs Union 

Agreement, European countries and FTA countries ranked in the top of the list compared 

to 1990. 
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Figure 1: Turkey External Trade 1990-2021 (Thousand Dollar) 

 
Source: TURKSTAT (2022) 

According to the Figure 1, Turkey has increased its export and import volume 

dramatically after 2001 thanks to globolization and the participation in global value 

chains. Although there was a decrease in the volume of foreign trade in the post-2008 

crisis period, the foreign trade figures returned to their former levels. 

2.2. FREE TRADE AGGREMENTS of TURKEY 

World Trade Organization (WTO) has some achievements in the liberalization of 

international trade. Countries seeking to further liberalization tend to be interested in trade 

agreements. WTO's rules bind whole members, and countries occasionally require 

improved market access conditions, which are ensured by trade agreements. The primary 

objective of an FTA is to maximize economic benefits and to promote bilateral commerce 

by shaping it to be more efficient and profitable. Generally, agreements eliminate tariffs 

on commodities, streamline customs procedures, eliminate arbitrary limits on what can 

and cannot be exchanged internationally, and facilitate business people to travel to 

another country.  Because FTAs are legally binding, they give exporters, importers, and 

investors assurance and security. They assist businesses in establishing and maintaining 

a competitive position in such markets. The basic logic of FTAs is trade agreements that 

are realized by eliminating or reducing taxes on imports and giving other countries 
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freedom regarding tax rates to be applied. Therefore, there is a desire to increase FTA's 

countries, gaining competition power against the outside world due to tax reductions. In 

FTA agreements provide; 

• That determines which products the agreement will apply to 

• Provisions regarding the reduction and eventual elimination of tariffs 

• Provisions for the removal of trade barriers other than tariffs 

• Provisions regarding the preferential regime to be applied by the parties to each 

other. 

• Provisions on customs procedures 

• Provisions on rules of origin 

 

Turkey has established FTAs with 38 nations, 11 of which have been revoked following 

their entrance to the EU. Turkey currently has 22 FTAs in force. 

Table 6: Turkey's Free Trade Aggrements and Entered in Force Dates 

Source: Republic of Turkey Ministry of Trade (2022) 

 

Country Entered in Force Date 

Albania 1.May 2008 

Bosnia and Herzegovina 1 July 2003 

Chile 1 March 2011 

EFTA 1992 

Egypt 1 March 2007 

Fareo 1 October 2017 

Georgia 1 November 2008 

Israel 1.May 1997 

Kosova 1 September 2019 

Malaysia 1 August 2015 

Mauritius 1 June 2013 

Moldova 1 November 2016 

Montenegro 1 March 2010 

Morocco 1 January 2006 

Nort Macadenia 1 September 2000 

Palestine 1 June 2005 

Serbia 1 September 2010 

Singapore 1 October 2017 

South Korea 1.May 2013 

Tunusia 1 July 2005 

United Kingdom 29 December 2020 

Venezuala 21 August 2020 
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CHAPTER III 

OVERVIEW of STUDIES EVALUATING THE IMPACT OF FTAs 

Countries have started to use FTAs as a policy tool to increase economic activity. 

Following that, there is a growing body of literature on FTAs. This chapter reviews the 

previous theoretical and empirical studies. The first part of the section gives a brief 

overview of theoretical literature and the Gravity Model. The second section describes 

the difference-in-difference methodology and synthetic control method. 

3.1. THEORETICAL FOUNDATION of the GRAVITY MODEL 

The gravity model is a model used in international economics to explain trade flows 

between countries. The model's roots have been based on Newton's law of gravity which 

was concepted in the 17th century. In the law of gravity, the gravitational force between 

two substances affects the masses of the substances positively, while the distance between 

them affects them negatively. While trade flows are positively affected by the economic 

size of the two countries, they are negatively affected by the distance between the two 

countries. Therefore, economically larger countries and closer countries trade more with 

each other. Economic size is assumed to indicate the exporter side's production power 

and the consumer's disposable income. The distance between the two countries has been 

accepted as the most important indicator of trade costs.  

The first example of the gravity model was studied by Tinbergen (1962). Over 50 years, 

many gravity studies have been conducted to determine trade flows and trade policies. 

According to Tinbergen, the export capacity of a country depends on its economic size, 

and the amount of product that can be sold to a country is related to the economic size of 

the importing country. 

Tinbergen used the Gravity Model as below; 

 

𝐸𝑖𝑗 =  𝑎1𝑙𝑛𝑌𝑖 + 𝑎2𝑙𝑛𝑌𝑗 + 𝑎3𝑙𝑜𝑝𝐷𝑖𝑗 + 𝑎4𝑙𝑜𝑔𝑁 + 𝑎5𝑙𝑜𝑔𝑃𝑐 + 𝑎5𝑙𝑜𝑔𝑃𝑏 + 𝑒𝑖𝑗 
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The expression of E denotes the bilateral trade flows, while the expression D denotes the 

distance between the exporting country i and the importing country j. Y gives the GNP 

values for i exporting country and the j importing country. Pc and Pb are dummy variables 

denoting countries' Commonwealth and Benelux memberships. The coefficients at the 

beginning indicate the flexibility since the model is logarithmic. In other words, it 

expresses how much a percent change in distance will change trade flows. With his study, 

Tinbergen (1962) tried to find the potential of trade flows between the two countries in a 

situation where there are no trade barriers.  

 

Tinbergen tried to find the expected trade value between any two countries based on the 

main factors determining the trade volume between the two countries (Tinbergen, 1962: 

262). Suppose that the trade between these two countries is below or above the expected 

value, representing the discriminatory trade policies. Given that the trade is above the 

theoretically calculated expected value indicates a preferential trade regime compared to 

the trade of these countries with other countries in the trade between the two countries 

and that the importing country makes positive discrimination (Tinbergen, 1962: 262). 

Because that the trade is below the theoretically calculated value indicates that the 

importing country makes negative discrimination imports originating from that country 

compared to imports from other countries (Tinbergen, 1962, p. 262). Linnemann (1966) 

expanded the gravity model with the share of domestic demand and the variables of 

population size, factor densities, and natural trade barriers. The theoretical deficiency of 

the gravity model has been corrected by Anderson (1979). Anderson tried to explain the 

gravity model with the Armington Assumption and CES assumption, which express the 

differentiation of tradable goods according to the country of origin. The fact that countries 

produce goods that do not have close substitutes causes each country to trade and each 

product to be subject to trade. Wealthy countries will produce and export more, generate 

more income, and import more. Trade costs are modeled as "iceberg" costs. Anderson 

(1979) stated that the most successful model regarding foreign trade is the gravity model. 

Krugman (1980) tried to explain the gravity model with the theory of monopolistic 

competition and its theoretical framework. Bergstrand (1985) tried to explain the gravity 

model with the supply side in his study. It was stated that prices by GDP deflator should 

be included in the gravity model. The model, including Bergstrand's price variable, is 



18 
 

expressed as the generalized gravity equation. Trade flows; revenue is determined by the 

tariff rate, transport costs, price, and exchange rate. Deardorf (1998) determined in his 

study that the gravity model is compatible with the Heckscher -Ohlin theory. Trade 

between two countries depends on income and distance and also on the relative difference 

between the production and consumption averages of the countries from the world 

average and the relative distance differences. According to Eaton and Kortom (2002), it 

was stated that production technology determines trade sensitivity between countries to 

costs and geographical barriers. In their study, Anderson and van Wincoop (2003) found 

that the determinant of bilateral trade is not mutual inter-country trade costs. Relative 

trade costs with other countries are significant as a determinant of trade. 

 

It is stated in the literature that it is crucial to control relative trade costs (Bacchetta, 2012, 

p. 105). Anderson and van Wincoop (2012) distinguish between multilateral and bilateral 

trade resistance. While multilateral trade resistances are valid in countries' trade with all 

countries, bilateral trade resistance refers to the trade resistance between two countries. 

Trade between these two countries will be more attractive if multilateral trade resistance 

increases relative to bilateral trade resistance. Conversely, if bilateral trade resistances 

increase compared to multilateral trade resistance, it is expected that the trade between 

these two countries will decrease. 

 

In general, the economic size of the countries shows the production power of the exporter 

country and the spending power of the importer country. On the other hand, distance 

denotes communication, cultural distance, and market research costs, especially 

transportation costs. The study, which Anderson and van Winccop (2003) called the 

structural gravity model, is the most frequently used model in the literature. It is a model 

with N countries and product differentiation with exporting countries. Moreover, they 

used the gravity model as a demand function in their study called "Gravity with Gravitas." 

In the model, consumer preferences were based on the CES assumption. Therefore, 

consumers aim to consume more and reach a wider variety of products. 

 

In this form, which is frequently used in the literature today, Y denotes GDP, t (1+t) 

denotes tariff equivalent of trade costs, π denotes the elasticity of substitution, and P is 
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the ease of market access (internal and external multilateral resistance terms). It is high 

when its proximity to world markets is close (Yotov, Piermartini, Monteiro, and Larch, 

2012, p. 18). 

𝑋𝑖𝑗 =
𝑌𝑖𝑌𝐽

𝑌
(

𝑡𝑖𝑗

𝜋𝑖𝑃𝑗
)1−𝜎 

The model can be transformed into logarithmic form as below; 

 

𝑙𝑛𝑋𝑖𝑗 =  𝑎0 + 𝑎1𝑙𝑛𝑌𝑖 + 𝑎2𝑙𝑛𝑌𝑗 + 𝑎3𝑙𝑛𝑡𝑖𝑗 + 𝑎4𝑙𝑛𝜋𝑖 + 𝑎5𝑙𝑛𝑃𝑗 + 𝑒𝑖𝑗 

 

In summary, a 1% increase in the independent variables is interpreted as a 1% in export 

increase and is called elasticity. While the trade costs were used as a proxy with the 

distance variable in the studies, expanded with dummy variables (common language, 

common border, colonial history, trade agreements). Thanks to dummy variables, it 

provides consideration of information cost and searches cost. 

To control the Multilateral Resistance Terms, remoteness indexes was used widely in the 

literature. 

𝑅𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠𝐸𝑥𝑝𝑜𝑟𝑡𝑒𝑟𝑖,𝑡 = (∑
𝐷𝐼𝑆𝑇𝑖𝑗

𝐸𝑗,𝑡

𝑌𝑡

) 

𝑅𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠𝐼𝑚𝑝𝑜𝑟𝑡𝑒𝑟𝑖,𝑡 = (∑
𝐷𝐼𝑆𝑇𝑖𝑗

𝑌𝑗,𝑡

𝑌𝑡

) 

The Yjt denotes the importing country's imports from the world, while the expression 

E_(j,t) denotes the exporting country's exports to the world. Finally, Y_t represents the 

total output.  

 

Alternatively, country time in varying characteristics and country pair characteristics can 

be controlled with country pair fixed effects which control the country pair characteristics 

like contiguous bilateral distance, historical relations, exporter and importer time fixed 

effects which control the time varying characteristics of countries like GDP and 

population.  
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3.2. DIFFERENCE IN DIFFERENCES METHOD 

The difference in difference approach is widely used in the literature to reveal the causal 

relationship between economic variables. The methods test whether the 

planned/implemented programs and projects reach the targeted results or not. Impact 

assessment analysis measures the causal impact of programs and projects. Although the 

programs implemented by the public promise potential before implementation, they may 

not comply with post-implementation expectations. The purpose of impact analysis is to 

assist policymakers in their decision-making to provide helpful information on which 

programs will deliver the expected results. In addition, impact analysis provide answers 

to questions. For example, which part of the project is working, which part is not, and 

which part of the change can be attributed to the policy change (Khandker, Koolwal, and 

Samad, 2010, p. 3). 

 

The method is briefly explained below; 

 

        • With the expected result (Y(Y|D=1)) in case of policy change. 

        • Expected result in the absence of policy change (Y(Y|D=0)) 

calculated by measuring the difference between 

 

 β = 𝐸 (𝑌|𝐷 = 1) − 𝐸 (𝑌|𝐷 = 0) β:Equals the causal effect of the program. 

 

Table7: Difference in Differences Method 

Di,t After Before Difference 

Treatment 𝐷𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡,𝑎𝑓𝑡𝑒𝑟 𝐷𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡,𝑏𝑒𝑓𝑜𝑟𝑒 𝐷𝑡,𝑎 − 𝐷𝑡,𝑏 

Control 𝐷𝑐𝑜𝑛𝑡𝑟𝑜𝑙,𝑎𝑓𝑡𝑒𝑟 𝐷𝑐𝑜𝑛𝑡𝑟𝑜𝑙,𝑏𝑒𝑓𝑜𝑟𝑒 𝐷𝑐,𝑎 − 𝐷𝑐,𝑏 

Difference 𝐷𝑡,𝑎 − 𝐷𝑐,𝑎 𝐷𝑡,𝑏 − 𝐷𝑐,𝑏 β =  (𝐷𝑡,𝑎 − 𝐷𝑡,𝑏) − (𝐷𝑐,𝑎

− 𝐷𝑐,𝑏) 
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t denotes group (treatment or control) and t denotes time after the policy change or before 

the policy change (Angrist and Pischke, Mastering Metrics The Path from Cause to 

Effect, 2015, p. 204). 

To reach the actual value of β, it is necessary to know the values of the observation units 

when the program was realized (reality) and the values of the observation units if the 

program was not realized (counter-factual). The difference in differences method is 

performed by comparing the mean values observed before and after the intervention of 

participants and non-participants (Khandker, Koolwal, and Samad, 2010, p. 72). 

The method used in impact analysis is designed to solve the opposite factual situation. 

The method solves the counter-factual problem by dividing it into an intervention group 

(influenced by policy) and a control group (unaffected by policy), identical but 

differentiated after policy implementation. The difference allows us to arrive at an 

unbiased estimate of the policy's impact. The difference of differences method offers a 

powerful and simple structure for the calculation of impact analysis (Cunningham, 2021, 

p. 476). 

For the control group to be identical to the intervention group, it should have the following 

properties: 

• Have the same characteristics as the intervention group if the program is not 

implemented, the parallel trend assumption states that unobserved characteristics 

that affect program participation time-invariant (Khandker, Koolwal, and Samad, 

2010, p. 73) foundation, geography, historical background, and climate (Gertler, 

Martinez, Premand, Rawlings, and Vermeersch, 2016, p. 135). If the policy is 

endogenous, the parallel trend assumption cannot be valid (Cunningham, 2021, p. 

480). 

• The effect of the intervention has the same effect on both groups    

• Exposed to the same external factors (Tolay, 2017, p.12) 

Although its first applications are John Snow (1855), Card and Krueger (1994) 

investigated the effect of the increase in minimum wages on the interregional 
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unemployment rate as the first basic study of the difference of differences method. With 

the difference in differences method, the internal dynamics of each group are taken within 

itself, and then the external dynamics are controlled by taking the difference between the 

groups. The first part of the study will be completed by the counter-factual structure 

established with no free trade agreement signed and subtract from the intervention group. 

The gravity model's evaluation of trade agreements has some disadvantages, like 

evaluating the effect by estimating results and endogeneity problems. Countries tend to 

use trade agreement policy tools with significant trade partners, which causes an 

endogeneity problem that occurs from omitted variable bias. As a result, unobservable 

characteristics of country pairs are correlating with error terms. Fixed effects cannot solve 

this problem entirely because, in the literature, experimental methods have been used for 

evaluating trade agreements. Alternatively, a natural experiment or quasi-experimental 

method can be used to overcome endogeneity. The synthetic control method developed 

by Abadie and Gardeazabal (2003) investigates the impact of terrorism on economic 

growth in the Basque Country. Later SCM got popular in impact assessment research but 

it has some limitation; convex hull problems and a long observation period needed for 

the pre-treatment period. Thus, this research extended with the synthetic control method 

for robust inferences. 

3.3. SYNTHETIC CONTROL METHOD 

Traditional impact analysis techniques are insufficient to produce reliable results, even 

based on the whole dataset. To perform a more comprehensive analysis, Abadie and 

Gardeazabal (2003) propose a data-driven method in their study. Synthetic units are 

formed using a convex combination of control units instead of specifying a single unit as 

a control group with synthetic control. While working on the change in a variable with 

the difference in differences method, unobservable characteristics are considered in the 

synthetic control method (Abadie, Diamond, and Hainmuell, 2010, p. 494). 

 

According to Abadie and Diamond (2010), this approach provides many distinguishing 

advantages over regression-based methods. It employs extrapolation rather than 

interpolation, as the estimated causal influence is always based on a comparison of some 
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occurrence in a given year to a counterfactual outcome in the same year. Contrary to 

popular belief, the counterfactual design does not gain access to post-treatment outcomes 

during the study's design phase. This prevents "peeking" at the model's results while it is 

being specified. While caution and candor are still required, the point is that it is 

theoretically possible to focus exclusively on the design and not on estimation. Another 

advantage, frequently cited as a reason for objecting to a study, is that the weights used 

explicitly state what each unit contributes to the counterfactual. A fourth advantage, 

which I believe is frequently overlooked, is that it bridges the qualitative and quantitative 

worlds. Ferman and Pinto (2019) investigate the properties of data that has been de-

trended. They discover that it can outperform difference in difference regarding bias and 

variance. 

 

Assumptions of Synthetic Control Method are listed as follows: 

1) The treated unit and the control unit have the same characteristics. 

2) There is no spread of the spillover effect to the control units. 

3) Control units were not exposed to different external shocks (Bouttell, Craig, Lewsey, 

Robinson, and Popham, 2018, p. 4). 

 

The Synthetic Control Method is one of the effective methods used in impact assessment. 

The basic logic of impact analysis is finding and comparing a control group with similar 

characteristics to the treated group. However, the absence of a control group that is always 

identical to the policy-affected group reduces the validity of the studies. At this point, the 

synthetic control method creates itself by weighting the data set it has instead of selecting 

the control group from a specific sample. The control group obtained by weighting shows 

the situation in which policy implementation did not occur. 

 

𝒀𝟏𝒕 −  ∑ 𝒘𝒋 ∗ 𝒀𝒋𝒕

𝑱+𝟏

𝒋=𝟐

 

J+1 is the output of unit j, Yjt in different units and time intervals of t. To find the effects 

of the intervention, the synthetic control method is obtained by the linear combination of 

the other groups of the affected group before the intervention. It creates a synthetic control 

unit that has the characteristics of the affected group. Post-intervention synthetic control 
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estimators arrive at the causal effect using the formula above (Abadie, Diamond, and 

Hainmuell, 2010). Here wj is the optimal weight. 

 

∑ 𝑽𝒎 = (𝑿𝟏𝒎 − ∑ 𝒘𝒋𝑿𝒋𝒎)

𝑱+𝟏

𝒋=𝟐

𝒌

𝒎=𝟏

 

 

Counterfactual units created with certain weight units in donor pools are called synthetic 

units. It answers the question of what would have happened if the effect had never 

occurred. The weighted synthetic unit represents the unit that resembles the treated unit's 

characteristics affected by the pre-impact policy change (Cunningham, 2021, p. 590). To 

apply the synthetic control method, there should be sufficient time intervals of data before 

and after the effect. By weighting the control units, counterfactual synthetic control units 

are created. The levels and trends of synthetic units are the same as the level and trend of 

the treated units before the intervention. The difference between the post-intervention 

tendencies of the synthetic units and the affected units gives the intervention effect.  

The advantages of the synthetic control method are that it can be used when there are a 

small number of treated units and control units, and it does not rely on parallel pre-

implementation trends like the difference in difference method does. Also, there is no 

agreement on what makes a good fit or how to judge how similar synthetic units and 

treated units are. Furthermore, with this approach, traditional statistical inference is not 

appropriate. 

There is a problem with the selection of the donor pool process. It is important to select 

the correct countries in the dataset. To assess the statistical significance of the difference 

in estimated results, we need to placebo test. Placebo tests enable researchers to 

investigate the quality of a study design by examining for a relationship if the method is 

defective. Abadie, Diamond and Hainmueller (2010) recommend that as the test statistic 

for inference, a set of root mean squared prediction error (RMSPE) values for the pre- 

and post-treatment periods be calculated. 
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𝑅𝑀𝑆𝑃 =  (
1

𝑇 − 𝑇0
− ∑ (𝑌1𝑡 − ∑ 𝑤𝑗

∗

𝐽+1

𝑗=2

𝑌𝑗𝑡)

2
𝑇

𝑡=𝑇0

)
1
2 

The synthetic control is intended to replicate the behavior of the treated unit's outcome 

variable in the absence of the treatment with ∑_(j=2)^(J+1)▒w_j^*  Y_jt Calculate the 

RMSPE for each placebo for both the pre- and post-treatment periods. Calculate the ratio 

of the post- to pre-treatment RMSPE.  

This study will be conducted on the gravity model since it is a frequently used model in 

the literature and provides consistent results. After the model is established, a counter-

factual control group is created within the gravity model using the difference of 

differences method. In the second stage, the study will be extended by applying the 

synthetic control method. The scope of the present study covers the years between 1990 

and 2020, and in the study, bilateral export/import, nominal GDP and population will be 

used in the panel dataset. 

In this study, the datasets in the table below will be used. The panel data set created to 

measure the impact of Turkey's FTAs includes export and import data taken from US ITC 

(US ITC, 2018), WITS, and trademap. In addition, GDP and population datasets were 

obtained from IMF, distance, and other country-specific feature variables obtained from 

the CEPII database. Moreover, finally, the trade agreements were acquired from Mario 

Larch's Regional Trade Agreements Database. 
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CHAPTER IV 

LITERATURE REVIEW 

4.1. LITERATURE 

Countries use Free Trade Agreements (FTAs) as a policy tool to increase economic 

activity. As a result, there is a growing body of literature on FTAs. This chapter reviews 

the previous theoretical and empirical studies. The first part of the section gives a brief 

overview of the literature on the impact analysis of Free Trade Agreements with the 

Gravity Model. The second section describes the difference-in-difference methodology 

and synthetic control method. 

4.1.1. Literature on Gravity Model 

 

Rahman, Shadat and Das (2006) examined the trade of SAFTA with the Gravity Model. 

The data set covers 61 countries from 1991 to 2003, including standard gravity variables, 

exchange rate, CPI, and fta dummy variable with a two-stage methodology (Tobit model 

– OLS). The study results show that export creation and diversion effects are effective 

among the parties to the agreement. Although SAFTA has positive effects on Pakistan, 

India, and Bangladesh, it is indicated that other negative effects may be affected other 

countries like Nepal. The countries' export volumes under SAFTA increased by 135.4 

percent, but the growth was due not to the countries' trade creation effect within the block 

but to the trade diversion effect from outside of the SAFTA countries. 

Bhattacharya and Bhattacharyay’s (2007) study of "The Impacts of Free Trade 

Agreements on Trade Flows" applied the weighted ordinary least square (WLS) with the 

GMM method on aggregated and disaggregated data (Country-level and Industry level). 

For the present study, a panel dataset including GDP, GDP per capita, bilateral distance, 

and dummy variables (common language, adjacency, and time dummy) was used. The 

dataset covered the date range of 1950-2005 and 178 countries. According to the results, 

while the FTA variable coefficient used in WLS is upward bias, according to the results 

obtained from GMM, FTA positively affects foreign trade flows. It is stated that trade-
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diversion effects and trade creation effects are limited. The evaluation made regarding 

time shows that FTAs started to lose their impact after the first period. The country-level 

research stated that FTAs, such as NAFTA, AFTA and MERCOSUR, found the trade-

creation effect positive. The study did not find the trade creation effect positive in 

ASEAN-China FTA, Japan-Singapore FTA, and Singapore-USA FTA. Furthermore, 

research was conducted at the product level, but findings at the product group level varied. 

Foreign Trade Agreements have significant trade diversion effects in the EU, Nafta, and 

MERCOSUR countries. 

Bhattacharya and Bhattacharyay (2007) used the Gravity model in their study of "Gains 

and India-China trade cooperation losses: a gravity model impact analysis" to evaluate 

the impact of India-China trade cooperation under scenarios. The data used in the study 

cover the period between 1995-2005; GNP is GNP per capita, distance, and dummy 

variables (country-specific effect, temporal and random effects, country dummy 

variables). According to the study results, if India makes a 25% reduction in its tariffs in 

the trade agreement, its imports will increase by 31.97%. It appears that if the tariff rates 

increase to 50%, the imports from China will increase by 65.9%. It has been found that if 

a free trade agreement is signed between the two countries, imports from China will 

increase by 131.8%. According to the study conducted at the product group level, the 

items that will increase the most in India-China FTA's imports from China by India are 

metallic ore 349.6%, organic chemicals 226.9%, and electronics machines 206.6%, 

respectively. Furthermore, according to the report results, India's potential gains over the 

short term are less than China's due to the higher tariffs, while India's potential gains over 

the longer term are more significant due to India's lower tariffs.   

Ekanayake, Mukherjee and Veeramach (2010) used the Gravity model to evaluate 

Regional trade agreements in Asia with OLS (Country-specific fixed effect). Economic 

Partnership Agreement (JPEPA) impact on trade by OLS methodology. The study uses a 

panel dataset that covers the years 1980- 2009 with standard Gravity variables. The 

researchers said that JPEPA has a significant effect on Phillippines and Japan. Based on 

this study, bilateral trade agreements were found to have an insignificant effect on overall 

trade. On the other hand, while the impact of the ASEAN, BA, and SAARC regional 

agreements on trade was positive and significant, the ECO regional agreement sign was 
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negative. Therefore, this shows us how multilateral trade agreements and RTA have more 

significant effects than bilateral trade agreements.  

Dianniar (2013) examined the Impact of Free Trade Agreements on Indonesia's 

agricultural trade flows with a gravity model fixed estimation methodology. The 

researcher used GDP, GDP per capita, population, bilateral distance, and dummy 

variables (contiguous, common language, FTA) for 193 countries from 1991 through 

2010 in this study. The research's results cited that AFTA and ACFTA have insignificant 

on Indonesia's Agricultural Trade Flows. 

Abedini and Perfidy (2014) used Gravity Model in their study to evaluate the impact of 

GAFTA (Greater Arab Free Trade Agreement) with fixed effect, Hausman, Taylor, and 

GMM dynamic estimators.  The researchers use data on paper from 1988 through 2005 

for 35 countries. The results show that the GAFTA increased regional trade by more 

than 20%. Armstrong (2015) applied the Gravity Model in his study to evaluate the 

impact of the Australia – USA Free Trade Agreements. According to the results, FTAs 

have a negative effect on Australia with USA trade and a negative effect on the rest of 

the world. 

The Gravity model was applied by Kalirajan and Paudel (2015) to test trade deficit 

reduction through the Trade Agreement. The research utilizes a panel data collection that 

contains standard gravity variables spanning the years 1996-2010. According to the study 

results, India's exports increased by 12 percent, while China's exports grew by 18 percent 

if a 50 percent reduction in simple tariffs was realized. China's earnings are higher since 

India's average tax rate is 11.5 percent and 7.7 percent in China. 

Dembatapitiya and Weerahewa (2015) noted that, for NAFTA, SAFTA, and ASEAN, the 

impact of regional trade agreements on trade except for the EU was insignificant. The 

researcher implemented a gravity model with OLS included methodology.  

Kodithuwakku, Weerahewa and Boughanmi (2016) determine the effects of regional 

trade agreements in South Asia. The researcher collects a cross-sectional dataset that 

covers the years 2012 and 2555 country pairs. Results of SAFTA, ASEAN, BIMSTEC, 

and NAFTA suggest that there is no effect on exports.  
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Kumar and Prabhakar used the Gravity model to evaluate the impact of India's FTAs in 

Asia using OLS (country-specific constant effect). The study results suggest that the 

ASEAN FTA and the Bilateral FTA and ASEAN have a positive and significant impact 

on both export and import efficiency. The Southeast Asian Free Trade Agreement and 

the South Asian Free Trade Agreement effect on export and import efficiency are 

insignificant.  

Navarrete and Tatlonghari (2018) used the Gravity model to evaluate Japan – Philippine 

Economic Partnership Agreement (JPEPA) impact on trade by OLS methodology. The 

study uses a panel data set that covers the years 2001 q4- 2014 q4. GDP, GDP per capita, 

bilateral distance, and dummy variables were used (common language, common country, 

common ethnicity, and EACU dummy variable). The researchers said that JPEPA has a 

significant effect on Phillippines and Japan.  

Karlsson, Melin and Cullinane (2018) argued that impact assessments of ̈ Potential Brexit 

scenarios on German car exports to the UK¨ based on the double log gravity model with 

OLS estimation. The data set used in the study includes standard gravity model variables 

and export quantity data for HS 8703 in the 2012-2015 period of time. The most 

significant feature of this research is its use of the ex-ante condition. Researchers 

attempted to forecast what impact Brexit will have on German passenger vehicle exports 

to the UK. Gravity model variables were significant at the 5% level, and Brexit's effects 

were forecasted based on these variables from 2020 through 2030. German passenger car 

exports to the UK have been declining according to all scenarios. It can cause losses as 

high as 15.4% for the German car export by 2030 in the worst-case scenario. On the other 

hand, export losses of 9.2% in the moderate scenario, based on 5% MFN and a moderate 

decrease in the UK's GDP. 

Liu (2018) used OLS and random fixed effect estimation in the Gravity model to analyze 

the impact of China's free trade agreement on 23 partner countries. The data used in the 

study include the years 2000-2015. This data set covers the years 2000-2015, export 

volume, GDP, GDP per capita, and dummy variables used for China and 23 partner 

countries, and mutual distance and dummy variables. According to the study results, there 

is a positive and significant relationship between FTA and the level of self-esteem.  
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Chandran (2018) argued that Impact Assessments of the Free Trade Agreement between 

India and ASEAN based on the augmented gravity model. The data set used in the study 

includes GDP, GDP per person, population, bilateral distance, and dummy variables (a 

colony, common ethnicity, CEPII dummy variables, and FTA) for 26 countries in the 

1991-2007 period of time. According to the results, the ASEAN dummy variable was 

statistically significant and positive for estimating methods other than the random effect 

model.  

Timsina and Culas (2019) used the Gravity model to evaluate the impact of Australia's 

FTAs with Asia by applying the Pseudo Maximum Likelihood Estimator. The study 

results indicate that the MAFTA, JAEPA, CHAFTA, and TAFTA have a 10,3 billion 

dollar trade creation effect and an 8,4 billion dollar trade diversion effect. The researcher 

said that Australia's FTAs are more effective in the trade creation effect than trade 

diversion effects. Especially trade creation effect is higher in the agricultural sector. 

The effects of preferential trade agreements on agricultural products have been argued by 

Cardamone (2019) with the gravity model. The researcher limited the analysis scope to 

five fruits with high import demand in the EU; "fresh grapes, apples, pears, oranges, and 

mandarins," subject to both tariffs and quotas. Researchers used disaggregated HS-8 level 

quantities of data from 2001 to 2004. The RTAs have a significant effect on the increase 

in imports of grapes, tangerines, and pears. 

Stack and Bliss (2020) used the Gravity Model with LS and 2SLS method in their study 

to evaluate the impact of economic integration agreements with Brexit scenarios on trade.  

The researchers use data on paper between 1960 and 2016 for 15 established members of 

the EU and the rest of the world (100 countries), including GDP, GDP per capita, bilateral 

distance, bilateral imports, time-invariant explanatory variables, infrastructure-related 

variables, the vector of time-varying variables, and dummy variable (common language, 

Colony, adjacency, INFRAS, and EIA). According to the study results, it is stated that a 

decrease in the trade of the UK with the EU as a whole will decrease by one-third. The 

total trade loss rate with all countries is 12.8%. On the other hand, if the UK maintains 

its BREXIT stance with the EU and FTA signatory countries, it is stated that a one-third 

decrease will occur in trade with FTA and EPA countries. On the other hand, it is stated 
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that the bilateral trade volume of the UK may increase by more than 5% if FTA is signed 

with countries, such as England, the USA, China, and India after BREXIT. 

Bilici, Erdil and Yetkiner (2008) argued that "Role of EU in Turkey's Trade Flows" with 

Gravity Model with OLS, Estimated Generalized Least Squares, and Fixed effect 

methodology. The scope of this study covers 90 percent of Turkey's exports and imports 

during the period 1992-2006. The researcher used GDP, population, bilateral distance, 

and dummy variables (EU, BSEC, common border) in this study. The results suggest that 

the Customs Union has a positive and statistically positive effect on trade in Turkey.  

Turkcan and Piskin (2014) used the gravity model to evaluate the effects of the Custom 

Union and FTA's on Turkey's external trade extensive and intensive margins. The data 

set used in the study includes 172 countries from 1996-2011 period of time at HS 6 digit 

level. According to research results, the free trade agreement has less effective than the 

customs union. 

Kütük (2015) used the gravity model with fixed effect estimation method to assess trade 

agreements' effect on trade flows signed by Turkey. The researcher use data on the paper 

include; study uses a panel data set that covers the years 1992-2013 and 126 countries. 

The data set used in the study includes GDP, GDP per person, population, bilateral 

distance, and dummy variables (a colony, common ethnicity, CEPII dummy variables, 

and FTA). According to the study, no effect on the Customs Union is insignificant on 

Turkey's exports but significant on Turkey's imports. On the other hand, Turkey's FTAs 

have insignificant both Turkey's exports and imports. 

Kütük and Akbostancı (2016) used the Gravity model to determine the effects of Turkey's 

free trade agreements. Datasets cover 126 countries over the 1992-2013 period of time. 

According to results, FTA's and CU do not affect Turkey's export, but Custom Union 

affects Turkey's import. 

Frede and Yetkiner (2017) used Gravity Model in their study to evaluate the trade 

dynamics of Turkey. The researchers use data on paper from 1960 through 2012 for 180 
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countries. The results show that the Customs Union has a positive effect on Turkey's 

imports. On the other hand, it has a negative effect on Turkey's export. 

Demircioglu (2019) has used the gravity model for evaluating the Free Trade Agreement 

on Turkey's external trade. The dataset used in the study includes GDP, GDP per person, 

population, bilateral distance, and dummy variables (a colony, common ethnicity, CEPII 

dummy variables, and FTA) for 92 countries in the 1988-2016 period of time. According 

to the results, Turkey's FTA's macro effect positively affects both export and import but 

it is varying at country level FTA.  

The gravity model has been used as a workhorse to analyze trade since Tinbergen (1952). 

The estimation methods solved some problems of the gravity model like the zero trade 

problem, country pair characteristics, and the heterogeneity problem. However, the 

gravity model approach has some disadvantages in evaluating trade agreements. The first 

one, countries tend to use FTAs with significant trade partners, which leads to an 

endogeneity problem, and the gravity model may solve this problem only part of it. 

Secondly, the evaluation can be based on the predicted values, not observed values, 

because of the error term, making it difficult to evaluate the impact of FTA. Several 

approaches have been used to deal with the issue of selection bias in observational data, 

such as matching estimators. However, these methods cannot control the unobservable 

country heterogeneity. The Synthetic Control Method (SCM) can control unobservable 

country heterogeneity. Also, it allows the impact of unobserved time-varying 

characteristics. Thus, literature has expanded with the synthetic control method for robust 

inferences. 

4.1.2. Literature on Synthetic Control Method 

Hosny (2012) used the Synthetic Control Method to evaluate the effects of Algeria's trade 

with GAFTA countries. The data set used in the study includes real GDP, real GDP per 

person, population, bilateral distance, and dummy variables for 15 countries (a colony, 

common ethnicity, common border, and GAFTA). According to research results, in 9 of 

the 15 countries that account for 96 percent of total GAFTA trade, Algeria would be better 

off if Algeria signed it GAFTA in 1998. 
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Hannan (2017) used Synthetic Control Method in their study to evaluate the impact of 

the Trade agreements (of 104 country pairs on trade).  The researchers used data on paper 

from 1983 through 1995, including export, GDP and GDP per capita statistics, bilateral 

real exchange rate, distance, population, remoteness, export lags, and dummy variables. 

The results show that the FTA signature has affected 80% of the exports positively. EM 

(Emerging Country-Advanced Country) FTA cases have provided more export gains than 

others. Furthermore, according to the results, the trade diversion effect on export is 

insignificant and slightly significant for imports.  

 

Barlow, Mckee, Basu and Stuckler (2017) applied the Synthetic Control Method in their 

study to evaluate the impact of the NAFTA on high-fructose syrup supply in Canada. - 

The researchers use data on paper from 1985 to 2000, including the supply of caloric 

sweeteners, US exports of HFCS beverage and other sugar syrups to Canada, GDP per 

capita, inflation, and US investments in the Canadian corn syrup industry statistics. 

According to the study results, with the agreement's signing, Canada's Daily supply of 

caloric sweeteners increased by 41,6 kilocalorie per capita.  

 

Swarnali (2017) applied the Synthetic Control Method in his study to evaluate the impact 

of "Trade Agreements in Latin America." The scope of this study covers 64 pairs of 

countries and four trade agreements (Mercosur, Andean Community, NAFTA, and Group 

of Three) in Latin America from 1989 to 1996. The researcher used data on paper, 

including distance, GDP, GDP per capita, population, real exchange rate, the remoteness 

index, lagged value of the export variable, and dummy variables. According to the study 

results, Hanan concluded that trade agreements had increased Latin America's exports by 

an average of 76.4 points over ten years. Regarding countries and agreements, however, 

there are significant differences. Nafta provided more export gains than other trade 

agreements. Moreover, regarding export gains provided by the trade agreement, these 

results were reported below the world average (1983-1995). Finally, the researcher 

pointed out a "lack of institutional infrastructure and that non-tariff measures" played a 

significant role in low trade earnings of trade agreements in Latin America.  

Adarov (2018) used the Gravity model and synthetic control methods to assess Eurasian 

Economic Integration's impact. The study uses a panel data set that covers the years 2000-
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2015 and 188 countries. GDP, GDP per capita, bilateral distance, and dummy variables 

were used (common language, common country, common ethnicity, and EACU dummy 

variable). The study was performed at industry and aggregate levels. The EACU 

variable's impact is more significant than the effect of the individual FTA variables, 

which shows that EACU is more effective. According to results, a trade increase of 120-

350 % percent occurred under various methods (Heckman, Panel FE and PPML) impact 

of EACU. Trade integration is one of the most potent economic factors influencing a 

destination trade diversion effect is also significant. Exports from inside the union 

decreased by 20 percent, while imports from outside the union decreased by about 30 

percent. The research was carried out at the product group level across 14 different 

sectors. The results of a study showed that mineral products, animal products, and plastic 

products were the most positively affected product groups. Eurasian integration differs 

between countries and between sectors in terms of the magnitude of their effects. The 

results obtained using the synthetic control method are close to the gravity model's results.  

Anthony and Quimba (2019) used the Synthetic Control Method to evaluate the impact 

of the Japan -Philippines Economic Partnership Agreement. The study results suggest 

that the JPEPA has a positive effect on Philippine export at the aggregate level, but its 

varying at the sectoral level. 

 

Verevis and Üngör (2020) applied the Synthetic Control Method in their study to evaluate 

the impact of the New Zealand -China Free Trade Agreement on trade and GDP profile. 

The researchers use data on paper from 1990 to 2015, including export, GDP, GDP per 

capita statistics. According to the study results, with the agreement's signing, New 

Zealand's exports increased by more than 200% but did not cause any change in terms of 

GDP per capita. In this respect, the Free Trade Agreement's effect has been limited to just 

the export sectors and has not affected the economy as a whole.  

Reigado (2020) used Synthetic Control Method in his study to evaluate the impact of 

Mercosur on trade profile. The researcher use data on paper for four Member States and 

1975–2000, including distance, GDP, GDP per capita, population, real exchange rate, the 

remote index, and dummy variables (CEPII variable and MERCOSUR). The researcher 

implemented the disaggregated data level (SNA product group level- Intermediates, 

capital, and final goods trade volume). According to the study's results, intermediate 
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growth rates for the post-intervention period were 14.8% positively affected, while that 

the rate for capital products ranged from 10.9% to 12.7%. This ratio is 20% for the 

consumer goods group. In short, over 100% increases were observed in the SCM study 

in all commodity groups in the first ten years following the intervention. The results were 

also compared with a Gravity Model with PPML estimation, and the effects of the 

MERCOSUR variable are statistically positive and significant, based on the results from 

the present study. 

 

Aytuğ, Kütük and Togan (2016) used Synthetic Control Method in their study to evaluate 

the impact of the EU-Turkey Customs Union agreement on trade and GDP. The 

researchers use data on paper from 1990 through 2015, including export, GDP, GDP per 

capita statistics. The results show that Turkish exports and GDP signature have affected 

by 38% by the Customs Union positively. Turkey's GDP and exports would be lower by 

38% if Turkey did not sign the deal. 

 

In the previous studies, OLS and Tobit estimation methods were used to predict free trade 

agreements, which studies aimed to evaluate free trade agreements' trade creation and 

diversion effects. However, the zero trade flows problem caused biased results, so 

improved estimation methods were developed, and control variables called fixed effects 

were included in the model. The effects of FTAs  have been evaluated separately. 

Contemporary studies were used the difference-in-difference approach to evaluate the 

effects of FTA by comparing the counterfactual control units of the trade flows. The 

approach is similar to the synthetic control method; the FTA effect is captured by the 

difference between counterfactual and treated control units. 

 

Gravity model approach and synthetic method have some disadvantages at separately, 

affecting the robustness of inferences. Therefore, this study aims to reveal the effects of 

FTAs more robustly by combining the consistency of these two approaches. 

 

This section reports the empirical results and conclusions. The gravity model and the 

aggregated results of Turkey's FTAs are provided in the first section. Followed by the 
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impact analysis of free trade agreements application with a difference in difference 

method and synthetic control method results included. 
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CHAPTER V 

DATA AND EMPIRICAL METHODOLOGY 

This section provides dataset and reports the empirical results and conclusions. The 

gravity model and the aggregated results of Turkey's FTAs are provided in the first 

section. Followed by the impact analysis of free trade agreements application with a 

difference in difference method and synthetic control method results included. 

In this study, the datasets in the table below will be used. The panel data set created to 

measure the impact of Turkey's free trade agreements includes export and import data 

taken from US ITC (US ITC, 2018), WITS, and trademap. In addition, GDP and 

population datasets were obtained from IMF, distance, and other country-specific features 

variables obtained from the CEPII database. Moreover finally, the trade agreements were 

acquired from Mario Larch's Regional Trade Agreements Database. 

Table 8: Datasets and Sources 

Variable Name Source 

GDP (Current Dollar), Population IMF, US ITC 

Export – Import thousand $ US ITC, WITS, Trademap 

Distance  

CEPII 

Trade Aggrements Mario Larch's Regional Trade 

Agreements Database 

 

In unit root tests, Fisher-type unit root test for export and import suggest that variables 

are stationary. Detailed tables are provided in the Appendix – B. 
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5.1. GRAVITY MODEL RESULTS 

One hundred sixty countries and territories were included in the panel dataset for the 

1990- 2020 period. Kosovo, Liechtenstein, Faroe Islands, newborn countries, and small 

island countries were excluded from the sample because they would cause deviations in 

the study. In the model, firstly, the effects of FTA were estimated on the aggregated level. 

Afterward, the FTA effect is analyzed individually, and the summary results are presented 

in tables. 

 

The model is estimated with the Poisson pseudo-maximum likelihood estimation (PPML) 

method. The Poisson estimator possesses various functional qualities for applied policy 

researchers working with gravity models. First, it is consistent when fixed effects are 

present, which may be intake as dummy variables, as in standard OLS. This is a 

distinctive trait of nonlinear maximum likelihood estimators, most of which exhibit 

poorly understood behaviors when fixed effects are included, which is especially true for 

gravity modeling, as most theory-consistent models demand the presence of fixed effects 

for both exporter and importer. Second, the Poisson estimator includes data with a zero 

observed trade value in the estimation process. Such observations are omitted in the OLS 

estimation due to the undefined logarithm issue. Excluding zero data on how OLS does 

may introduce sample selection bias, a problem that has been increasingly prominent in 

recent empirical studies. Thus, the capacity of Poisson to naturally accommodate zero 

observations without modifying the fundamental model is particularly desirable. 

 

Third, the Poisson model's coefficients are uncomplicated to read and follow the same 

pattern as the OLS coefficients. Although the dependent variable is stated in levels rather 

than logarithms for the Poisson regression, the coefficients of any independent variables 

in logarithm form can still be interpreted as simple elasticity.  

 

Table 5 provides information about the average effect of FTAs on the export and import 

of Turkey. According to the results, average free trade agreement effect on export is 

52.65% and 53.87% for import. On the other hand, the average free trade agreement effect 

on Turkey’s export and import below the World average of 31.25% and 20.32%. 
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According to Gravity Model results for Turkey's import, eight FTAs are statistically 

significant at 10%, and positive signs, five FTAs have statistically significant and have 

negative signs, and the rest are statistically insignificant. In addition, Moldovia, Egypt, 

Israel, Georgia, Malaysia, Morrocco, Bosnia and Herzegovina, Norway and Iceland FTAs 

positively affect Turkey's imports. Results are consistent with previous studies results. 

 

Table 8: Gravity Model Results 

 (1) (2) (3) (4) 

VARIABLES Import Export Export -Turkey Import -Turkey 

     

lndist -0.711*** -0.741*** -0.852*** -0.822*** 

 (0.00666) (0.00620) (0.00527) (0.00549) 

fta 0.423*** 0.431***   

 (0.0151) (0.0144)   

aggregated_fta_Turkey   0.272*** 0.185*** 

   (0.0638) (0.0574) 

Constant 21.68*** 21.84*** 22.95*** 22.79*** 

 (0.0593) (0.0549) (0.0441) (0.0464) 

     

R Square 0.9389 0.9403 0.9370 0.9382 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 2:Gravity Model Results for Turkey Export 
 (1) (2) (3)  (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) 

VARIABLES Chile Singapore Moritius  Moldavia Egypt Maleysia Macedonia Israel Georgia Korea Morocco Bosnai Albania Tunusia Serbia Montenegro Switzerland Norway Iceland 

                     

Chlfta -0.340                    

 (0.432)                    

sgpfta  -0.305*                   

  (0.161)                   

moritiusfta   0.588***                  

   (0.174)                  

moldovyafta     0.0165                

     (0.0807)                

egyptfta      0.200**               

      (0.0963)               

malesfta       0.468***              

       (0.124)              

makedoniafta        -0.154             

        (0.0950)             

Ä±srlfta         0.828***            

         (0.132)            

geofta          0.0675           

          (0.0718)           

korfta           0.301***          

           (0.0794)          

palestinafta                     

                     

moroccofta            0.606***         

            (0.0936)         

bosnafta             0.214        

             (0.155)        

arnavutlukfta              -0.164***       

              (0.0547)       

tunusiafta               0.242***      

               (0.0558)      

sÄ±rbfta                0.349***     

                (0.0707)     

karadagfta                 0.771***    

                 (0.181)    

venfta                     

                     

isvicreefta                  0.0870   

                  (0.193)   

norwegaefta                   0.426***  

                   (0.0921)  

icelandefta                    1.208*** 

                    (0.193) 

morityusfta                     

                     

Constant 20.08*** 20.08*** 20.08***  20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 

 (0.0874) (0.0874) (0.0874)  (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) 

                     

Observations 1,169,831 1,169,831 1,169,831  1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

According to Gravity Model results for Turkey’s exports, 11 free trade agreements are statistically significant at %10 and have positive sign, 

four free trade agreements have statistically significant effect and have negative signs, and the rest is statistically insignificant. In addition, 

Mauritius, Montenegro, Serbia, Tunisia, Morocco, Iceland, Norway, S. Korea, Israel, Malaysia, Egypt FTAs have a positive effect on 

Turkey’s exports. 
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Table 3: Gravity Model Results for Turkey Import 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 

VARIABLES Chile Singapore Moldavia Egypt Maleysia Macedonia Israel Georgia Korea Morocco Bosna Albania Tunusia Serbia Montenegro Switzerland Norway Iceland 

                   

Chlfta_m -0.156                  

 (0.106)                  

sgpfta_m  -0.0878                 

  (0.0817)                 

moldoviafta_m   0.344*                

   (0.207)                

egyptfta_m    0.493***               

    (0.157)               

malesfta_m     0.444***              

     (0.0974)              

makedoniafta_m      -0.701***             

      (0.220)             

Israel_m       0.749***            

       (0.107)            

geofta_m        -1.009***           

        (0.107)           

korfta_m         0.0897          

         (0.0837)          

palestinafta_m = o,                   

                   

moroccofta_m          0.588***         

          (0.109)         

bosnafta_m           0.782***        

           (0.251)        

Albaniafta_m            0.233       

            (0.262)       

tunusiafta_m             -0.118      

             (0.0887)      

Serbbis_m              0.406     

              (0.367)     

Montenegrofta_m               -    

                   

venfta_m                   

                   

isvicreefta_m                0.105   

                (0.137)   

norwegaefta_m                 0.408*  

                 (0.213)  

icelandefta_m                  0.884* 

                  (0.476) 

morityusfta_m                   

                   

Constant 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 20.08*** 

 (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) (0.0874) 

                   

Observations 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 1,169,831 
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According to Gravity Model results for Turkey's import, eight free trade agreements are statistically significant at %10, and positive signs, 

five free trade agreements have statistically significant effects and have negative signs, and the rest are statistically insignificant. In addition, 

Moldovia, Egypt, Israel, Georgia, Malaysia, Morrocco, Bosnia and Herzegovina, Norway and Iceland FTAs positively affect Turkey's 

imports. Results are consistent with previous studies results. 

Table 4: Gravity Model Results: Impact of the FTAs on The Turkey's Extarnal 

FTAs Export Import 
Moldova 0.0165 0.344* 

Egypt 0.200*** 0.493*** 

N. Macedonia -0.154 -0.701*** 

Israel 0.828*** 0.749*** 

Georgia 0.0675 -1.009*** 

Morocco 0.606*** 0.588*** 

Bosnia and Herzegovina 0.214 0.782*** 

Albania -0.164*** 0.233 

Tunusia 0.242*** -0.118 

Serbia 0.349*** 1.406*** 

Montenegro 0.771*** - 

Switzerland 0.0870 -0.227*** 

Mauritius 0.588*** -0.395** 

Chile -0.340 -0.156 

Singapore -0.305* -0.0878 

Maleysia 0.468*** 0.444*** 

Korea 0.301*** 0.0897 

Norway 0.426*** 0.408* 

Iceland 1.208*** 0.884* 
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5.2. DIFFERENCE IN DIFFERENCE METHOD AND SYNTHETIC 

CONTROL METHOD RESULTS 

After the FTAs’ effect is measured with the Gravity Model, counterfactual and treated 

values were estimated from the model as follows: 

• Treated (Predicted) country:𝑇𝑟𝑎𝑑𝑒 𝑉𝑎𝑙𝑢𝑒̂   for FTA dummy variable = 1 

• Control country:𝑇𝑟𝑎𝑑𝑒 𝑉𝑎𝑙𝑢𝑒̂  for FTA dummy variable = 0 

In the difference-in-difference method, we can evaluate the policy impact with the 

difference between post and pre-values of control and treated units. In this structure, pre-

values are common for both control and treated units. Thus, FTA effect is equal to the 

difference between the treated unit and the control unit. 

 

Seventy-nine countries were included in the donor pool for constructing the synthetic 

control unit. Countries are selected according tp the criteria below:  

• Gross National Income (GNI) per capita level in 2021 (According to World Bank 

classification, below the 4096 dollars per GNI per capita countries classified as 

lower-middle-income countries excluded from the donor pools). 

• G-7 countries 

• Custom Union countries and FTA countries are excluded from the donor pool. 

 

The model below were used for Synthetic Control Method; 

[𝑇𝑉; 𝑇𝑉𝑡−1, 𝑇𝑉𝑡−2, 𝑇𝑉𝑡−3, 𝐺𝐷𝑃𝑡−1, 𝐺𝐷𝑃𝑡−2, 𝐺𝐷𝑃𝑡−3, 𝑃𝑜𝑝𝑡−1,, 𝑃𝑜𝑝𝑡−2, 𝑃𝑜𝑝𝑡−3] 

TV: Trade Value 

GDP: GDP Current Dollar for Destination Country 

Pop: Population million for Destination Country 

t: Treatment period 

 

Placebo tests incldued in Appendix E provides information about robustness of inference 

of synthetic control approach. 
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5.2.1. European Free Trade Association (EFTA) 
The EFTA-Turkey Free Trade and Cooperation Agreement were signed in Geneva on 10 

December 1991. The Cabinet Decision regarding the Agreement's ratification was 

published in the Official Gazette dated 18 April 1992 and numbered 21203. It entered 

into force on a reciprocal basis on 1 April 1992 with Switzerland and Liechtenstein, 1 

April 1992 with Norway, and 1 September 1992 with Iceland (Ministry of Commerce of 

Turkey). Agreement Scope includes the following: 

• Processed agricultural products 

• Fisheries and aquaculture 

• Intellectual Property Rights 

• Competition law 

• Government purchases 

• Includes dumping-related topics. 
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Figure 2:  Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  

Both approaches provide contradicting results about the free trade agreement's impact on 

Turkey’s exports and imports. However, SCM is not valid for short pre-treatment period 

studies. Because of that, in this study, SCM can be ignored. 

Figure 3:  Gravity Model and The Synthetic Control Method Results for Turkey’s 

Imports  

Gravity Model Results Synthetic Control Method Results 
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Figure 4:  Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  

Both approaches present similar results for free trade impact on both Turkey's export and 

import. However, impact assessment in EFTA countries is not robust in this study because 

of is not enough pre-policy period observation in the model. 

Figure 5:  Gravity Model and The Synthetic Control Method Results for Turkey’s 

Imports 

Gravity Model Results Synthetic Control Method Results 

  
 

Both approaches present similar results for free trade affect Turkey's export and import. 

However, impact assessment in EFTA countries is not robust in this study because of is 

not enough pre-policy period observation in the model. 
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Figure 6: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  
Gravity model results show that the counterfactual value is above the predicted value, but 

synthetic control method results contradict to gravity model result. Furthermore, pre-

treatment period observation in this study is limited. Thus, the findings could not be 

robust. 

Figure 7: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Imports 

Gravity Model Results Synthetic Control Method Results 

  
EFTA influenced Turkey’s exports positively to Switzerland according to both 

approaches. However, the integration level and MFN tariff rates changed dramatically, 

especially after the establishment of the World Trade Organization (WTO) in 1995 and 

the Customs Union agreement, which can be seen as an external shock. Furthermore, this 

research conducted for the 1990-2020 period and EFTA evaluation is not valid for the 

Synthetic control method because SCM needs a long pre-treatment period in the analysis. 

Thus, EFTA evaluation did not provide robust inferences. 
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5.2.2. Israel Free Trade Agreement 

 

The Free Trade Agreement between Turkey and Israel was signed on 14 March 1996 and 

entered into force on 1 May 1997. It is the second free trade agreement that Turkey has 

signed. With Turkey's entry into the customs union, the importance of commercial 

partnership has increased. 

Agreement scope includes the following: 

• Removal of tariff and non-tariff barriers to trade in goods 

• Intellectual, industrial, and commercial property rights 

• Rules of origin 

• Taxation 

• Anti-dumping 

• Conservation measures 

• Balance of payments measures 

• State monopolies 

• Public procurement 

• Competition 
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Figure 8: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  
  

While gravity model results show that the Impact of the free trade agreement has been 

positive, the synthetic control method provides information about the opposite of the 

gravity model result. In addition, the synthetic control method findings are robust 

according to placebo tests1. 

 

Figure 9: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method Results 

  

Both approaches provide similar results. The free trade agreement positively impacts 

Turkey's export and import. Furthermore, placebo tests provide information about the 

robustness of the findings. The effectiveness of FTA is related to the scope of the 

 
1 Included in Appendix-E Figure 47-48 
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agreement, a short period of tariff reducing schedule and high export-import 

complementariness, and strong business relationships. 

5.2.3. N. Macedonia Free Trade Agreement 

 

The Free Trade Agreement between Turkey and Macedonia was signed on 7 September 

1999 and entered into force on 1 September 2000. It is the third free trade agreement that 

Turkey has signed. With Turkey's entry into the customs union, the importance of 

commercial partnership has increased. 

Agreement scope includes the following: 

• Removal of tariff and non-tariff barriers to trade in goods 

• Intellectual, industrial, and commercial property rights 

• Rules of origin 

• Taxation 

• Anti-dumping 

• Conservation measures 

• Balance of payments measures 

• State monopolies 

• Public procurement 

• Competition 
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Figure 10: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export  

Gravity Model Results Synthetic Control Method Results 

  

Both approaches provide similar outcome of the insignificant effect of FTA on Turkey’s 

export Thus the effect of free trade agreement is uncertain. In addition, the synthetic 

control method findings are not robust according to placebo tests2. 

Figure 11: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method Results 

  

The long period of tariff reduction schedule, temporarily increasing tariff rates, and other 

FTAs led to the ineffectiveness of FTA with Macedonia. 

 

 

 
2 Included in Appendix-E Figure 55-56 
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5.2.4. Bosnia and Herzegovina Free Trade Agreement 

 

The Free Trade Agreement between Turkey, Bosnia, and Herzegovina was signed on 3 

July 2002. It entered into force on 1 July 2003. As a result, a new step has been taken in 

trade relations with Bosnia and Herzegovina, which has a common historical background. 

The FTA with Bosnia and Herzegovina includes the following: 

• The scope of the products covered by the agreement and subject to tax reduction 

is quite broad; the tax reduction calendar is different between Bosnia and 

Herzegovina and Turkey, Turkey's commitment to abolish the taxes with the 

entry into force of the agreement, 

• Commitment by Bosnia and Herzegovina to abolish taxes gradually over four 

years, 

• Effectively realizing tax reductions on both sides as stipulated in the agreement, 

the same situation is valid for tariff lines with 0% tax, 

• The intensity of trade between the parties, especially from Turkey to Bosnia and 

Herzegovina, is considerably higher than the world average in %, 

• Before the FTA, Turkey applied a unilateral concession regime to Bosnia and 

Herzegovina, but tax reductions were made within this scope, but the taxes were 

not reset. 

• It is noteworthy that with the entry into force of the FTA, the abolition of taxes 

was envisaged. 

• Agreement Scope; 

• Removal of tariff and non-tariff barriers to trade in goods 

• Health and phytosanitary measures 

• Rules of origin 

• Dumping and protection measures 

• Public procurement 

• Services trading 

• Settlement of disputes (Ministry of Trade, 2022) 
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Figure 12: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Ssynthetic Control Method Results 

  

According to the Gravity Model result, the predicted value diverged positively, indicating 

that the FTA positively impacts Turkey's export. On the other hand, , the synthetic control 

method that provides information about FTA's Impact on Turkey's export is ineffective. 

Figure 13: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method 

  

On the import side, the gravity model results provide information about been FTA has 

been ineffective. On the contrary, the synthetic control method shows that FTA affects 

Turkey's imports positively. Therefore, the opposite results lead to the uncertain 

evaluation of FTA's Impact on Turkey's imports. The scope of the agreement is limited. 

Other FTAs of Bosnia and Herzegovina and relatively insignificant tax advantages 
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decrease the effect of FTA. In addition, the synthetic control method findings are not 

robust according to placebo tests3. 

5.2.5. Tunisia Free Trade Agreement 

 

Free Trade Agreement Between Turkey and Tunisia was signed on 25 November 2004. 

The agreement entered into force on 1 July 2005. Scope of the agreement; 

• Removal of tariff and non-tariff barriers to trade in goods 

• Animal and phytosanitary measures 

• Economic and technical cooperation 

• Internal taxation 

• Public procurement and competition rules 

• State monopolies and state aids 

• Intellectual, industrial, and commercial property rights 

• Rules of origin 

• Balance of payments measures 

• Anti-dumping 

Figure 19: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  

Gravity model results show us that the free trade agreement positively affects Turkey's 

export. On the other hand, according to the synthetic control method result, it affect 

Turkey's export positively. In addition, the synthetic control method findings are not 

 
3 Included in Appendix-E Figure 49-50 
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robust according to placebo tests4. Thus, the effect of the free trade agreement is unclear, 

and the FTA does not affect Turkey's imports. 

Figure 20: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method Results 

  
 

5.2.6. Morocco Free Trade Agreement 

 

The free trade agreement between Turkey and Morocco was signed in April 2004 and 

entered into force on January 1, 2006. Within the scope of the agreement, the Moroccan 

side has committed to abolishing taxes immediately and gradually over nine years for 

some products. It is noteworthy that the customs walls of Morocco before the agreement 

were relatively high. 

The scope of the agreement includes the following: 

• Removal of tariff and non-tariff barriers to trade in goods 

• Health and phytosanitary measures 

• Service trading 

• Foreign capital investments 

• Internal taxation 

• Anti-dumping and compensatory measures 

• balance of payments 

• Public procurement 

 
4 Included in Appendix-E Figure 68-69 
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• State aids 

• Intellectual property rights 

• State monopolies 

Placebo tests provide information about synthetic control method findings that are not 

robust. Gravity model results show that the free trade agreement affects Turkey's export 

positively. Thus the conclusion is that the effect of free trade agreement is unclear. 

Figure 21: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  

While the gravity model positively affects Turkey's imports, the synthetic control method 

provides a negative effect. Therefore, both approaches present opposite results. 

Therefore, the effect of the free trade agreement on Turkey's imports is unclear.  

The scope of the agreement is broad but some goods are excluded, including all product 

groups, and significant tariff advantage has a vital role in the positive impact of the free 

trade agreement. In addition, the synthetic control method findings are robust according 

to placebo tests5. 

 

 

 
5 Included in Appendix-E Figure 64-65 
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Figure 22: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method Results 

  

5.2.7. Egypt Free Trade Agreement 

 

 

The FTA between Turkey and Egypt was signed in Cairo on 27 December 2005 and 

entered into force on 1 March 2007. In the FTA with Egypt; 

• The tax reduction schedule is different between Egypt and Turkey, 

• Commitment by Turkey to abolish taxes with the entry into force of the 

agreement, 

• Commitment by Egypt that the taxes will be gradually abolished in a long period 

of 3, 9, 12, and 15 years as of the signing date of the agreement, 

• Although there is an extended transition period for Egypt, a significant 

advantage has been created for Turkey due to the reductions; since the initial 

taxes are very high, 

• It is noteworthy that Turkey has also made effective tax reductions. 

• The scope of the agreement; 

• Removal of tariff and non-tariff barriers to trade in goods 

• Animal and phytosanitary measures 

• Services 

• Foreign direct investments 

• Internal taxation 

• Public procurement 
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• State Aids 

• Intellectual, industrial, and commercial property rights 

• Rules of origin 

• Balance of payments measures 

• Anti-dumping measures 

Gravity model results show that prediction is above the counterfactual value, which 

indicates the impact of the free trade agreement on Turkey’s export is positive. The 

synthetic control method also provides similar results to the gravity model. To ensure the 

robustness of estimates, placebo tests can ascertain whether our findings were the result 

of chance. The central issue is whether the estimated results are comparable to those from 

the random selection country dataset. Placebo tests show us that our findings are robust. 

Figure 5: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  
 
 
 Both approaches confirm each other in the sense that free trade agreement has a positive 

effect on Turkey's ímports. Also, the placebo test shows that the findings are robust. The 

scope of the agreement is broad, including all product groups, and significant tariff 

advantage has a vital role in the positive impact of the free trade agreement. In addition, 

the synthetic control method findings are robust according to placebo tests6. 

 

 
6 Included in Appendix-E Figure 51-52 
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Figure 6: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Imports 

 
 
 
 
 
 
 
 
 
 
 
 

5.2.8. Georgia Free Trade Agreement 

 

 

The Free Trade Agreement between Turkey and Georgia was signed on 21 November 

2007 and entered into force on 1 November 2008. The scope of the agreement; 

• Basic Taxes 

• Customs Duties on Imports, Taxes with Equivalent Effect, and Import Duties of 

Financial Qualification 

• Quantity Restrictions and Equivalent Measures 

• Animal and Plant Health Measures 

• Technical Barriers to Trade 

• Origin Rules 

• General Provisions (Internal Taxation, Trade Relations Regulated by Other 

Agreements, Structural Adjustment, Dumping, Safeguards, Rules of Origin) 

• Intellectual Property Rights 

• Competition 

• State Monopolies 

The gravity model result shows that the predicted value diverged positively, and the 

impact of free trade agreement on Turkey has been positive. However, on the contrary, 

synthetic control method results show that the free trade agreement is ineffective for 

Turkey's imports. Furthermore, the results and findings are not robust according to 

placebo tests. 

Gravity Model Results Synthetic Control Method Results 
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Figure 25: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

The gravity model result shows similar findings with the export side and gives 

information about the free trade agreement's impact on Turkey's export and import. In 

addition, the synthetic control method findings are not robust according to placebo tests7. 

Figure 7: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  
 

5.2.9. Albania Free Trade Agreement 

 

The Free Trade Agreement between Turkey and Albania was signed in 2006 and entered 

into force on 1 May 2008. 

The scope of the agreement includes the following: 

 
7 Included in Appendix-E Figure 55-56 

Gravity Model Results Synthetic Control Method Results 
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• Removal of tariff and non-tariff barriers to trade in goods 

• Animal and phytosanitary measures 

• Intellectual, industrial, and commercial property rights 

• Rules of origin 

• Taxation 

• Dumping 

• Conservation measures 

• Payments 

The gravity model result shows that Turkey’s export diverges positively from the 

counterfactual value, indicating that FTA should not have been signed. On the other hand, 

the synthetic control method result provides obscure and close values with predicted and 

synthetic control units, indicating that the FTA impact is ineffective. In addition, the 

synthetic control method findings are not robust according to placebo tests8. 

Table 8: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

 

 

 

 

 

On the other hand, the predicted value diverges negatively from its counterfactual value, 

which indicates that the FTA does not affect Turkey's imports. The synthetic control 

method also provides similar results; synthetic units were above the treated unit, 

indicating the FTA did not affect Turkey's imports. According to placebo tests of 

synthetic control methods provided in Appendix – 2, FTA was ineffective in Turkey's 

 
8 Included in Appendix-E Figure 45-46 

Gravity Model Result Synthetic Control Method Result 
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export and import. Therefore, according to both methodology, the effect of FTA on 

Turkey's exports is uncertain. The long period of tariff reduction schedule, temporarily 

increasing tariff rates, and trade facilation led to the ineffectiveness of FTA. 

 Figure 9: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

 

5.2.10. Serbia Free Trade Agreement 

 

The Free Trade Agreement between Turkey and Serbia was signed on 1 June 2009 and 

entered into force on 1 September 2010. 

The scope of the agreement; 

• Removal of tariff and non-tariff barriers to trade in goods 

• Health and phytosanitary measures 

• Intellectual, industrial, and commercial property rights 

• Rules of origin 

• Taxation 

• Competition rules regarding undertakings, state aids 

• Conservation measures 

• Balance of payments measur 

 

Gravity Model Synthetic Control Method 
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Figure 10: Gravity Model and The Synthetic Control Method Results for 

Turkey’s Export 

Gravity Model Results Synthetic Control Method Results 

  

According to the Gravity model, results predicted that export value diverged positively 

from the counterfactual value. On the contrary, there is no effect in the synthetic control 

method result. The synthetic control period is unsuitable for Serbia's FTA because the 

pre-treatment period is not long for robust inferences. 

Figure 11: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method Results 

  
 

5.2.11. Montenegro Free Trade Agreement 

 

The Free Trade Agreement between Turkey and Montenegro was signed on 26 November 

2008 and entered into force on 1 March 2010. 
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Figure 12: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Synthetic control method findings are not robust according to placebo test results. Gravity 

model findings show us that the free trade agreement positively affects Turkey's export 

and is meaningless for imports. The synthetic control period is unsuitable for 

Montenegro’s FTA because the pre-treatment period is not long for robust inferences. 

Figure 13: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method Results 

  

5.2.12. Chile Free Trade Agreement 

A Free Trade Agreement was signed between the Republic of Turkey and Chile on 14 

July 2009 and entered into force on 1 March 2011. The scope of the agreement includes 

the following: 

• Removal of tariff and non-tariff barriers to trade in goods 

• Animal and phytosanitary measures 

• Intellectual, industrial, and commercial property rights 

Gravity Model Results Synthetic Control Method Results 
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• Rules of origin 

• Taxation 

• Anti-dumping 

• Conservation measures 

• Balance of payments measures 

The gravity model result shows that the impact of Turkey – Chile FTA on Turkey's Export 

is ineffective. Also, the synthetic control method provides a similar result, but the 

divergence of the synthetic unit began before the FTA. The placebo test provides the 

synthetic control method findings not robust. 

Figure 14: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  

According to both approaches, the free trade agreement with Chile has not affected 

Turkey's imports. Furthermore, according to placebo tests, findings are not robust for 

Turkey's exports and imports. Therefore, it can be concluded that Chile's free trade 

agreement has no positive effect on Turkey's exports and imports. Significant tax 

advantages, trade facilitation problems, Chile having an effective FTA with trade blocs, 

and a low level of export-import complementary lead to the Turkey-Chile FTA being 

ineffective. In addition, the synthetic control method findings are not robust according to 

placebo tests9. 

 
9 Included in Appendix-E Figure 50-51 
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Figure 15: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

 
 
 

5.2.13. Mauritius Free Trade Agreement 

A Free Trade Agreement between Turkey and Mauritius on 9 September 2011 entered 

into force on 24 June 2013. 

The scope of the agreement; 

• Removal of customs duties, quantity restrictions, and taxes and measures with 

equivalent effect 

• Change of concessions in agricultural products 

• Health and phytosanitary measures 

• Technical barriers to trade 

• Intellectual, industrial, and commercial property rights 

• Rules of origin 

• Internal taxation 

• Dumping 

• Conservation measures 

• Balance of payments measure 

 

 

Gravity Model Results Synthetic Control Method Results 
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Table 16: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity model results show that the free trade agreement's impact is insignificant for 

Turkey's exports and imports. Placebo tests show us that the findings of the synthetic 

control method are not robust. Low tariff advantages have a vital role in the insignificant 

impact of the free trade agreement. In addition, the synthetic control method findings are 

not robust according to placebo tests10. 

Figure 17: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method Results 

  
 

5.2.14. South Korea Free Trade Agreement 

 

 

Free Trade Agreement (FTA) scope between Turkey and South Korea, the goods trade 

part of the trade agreement entered into force in 2013. 

 
10 Included in Appendix-E Figure 57-58 

Gravity Model Results Synthetic Control Method Results 
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The scope of the agreement; 

• Removal of tariff and non-tariff barriers to trade in goods 

• Rules of origin 

• Customs and trade facilitation 

• Technical barriers to trade 

• Trade policy measures 

• Settlement of disputes 

• Service trade and investment 

• Intellectual property rights 

• Competition 

• Transparency 

• Trade and sustainable development 

• Institutional provision 

Figure 18: Gravity Model and The Synthetic Control Method Results for 

Turkey’s Export 

Gravity Model Results Synthetic Control Method Results 

  

According to placebo tests, the synthetic control method findings are not robust. 

Moreover, according to the gravity model results, the free trade agreement has been 

effective for Turkey's exports and has positively affected Turkey's imports. In addition, 

the synthetic control method findings are not robust according to placebo tests11. 

 
11 Included in Appendix-E Figure 63-64 
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Figure 19: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

Gravity Model Results Synthetic Control Method Results 

  
 

 

 

5.2.15. Malaysia Free Trade Agreement 

 

The Free Trade Agreement signed between Turkey and Malaysia in 2014 entered into 

force on 1 August 2015. 

The scope of the agreement; 

• Removal of Tariff and Non-Tariff Barriers in Goods Trade 

• Origin Rules 

• Customs Transactions and Cooperation 

• Health and Phytosanitary Measures 

• Technical Barriers to Trade 

• Trade Policy Measures 

• Economic and Technical Cooperation 

• Transparency 

• Settlement of Disputes 

• Institutional Provisions 
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Figure 20: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  
 

According to Figure 39, both approaches provide similar results for both exports and 

imports. Malaysia's FTA does not affect Turkey's exports and imports. The scope of the 

agreement is broad, but the tariff reductions are scheduled for an extended period, and it 

is not utilized totally. 

Figure 21: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

 

 

 

 

Gravity Model Results Synthetic Control Method Results 
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5.2.16. Moldava Free Trade Agreement 

 

 

The Free Trade Agreement signed between Turkey and Moldova in 2014 entered into 

force on 1 November 2016. 

The scope of the agreement; 

• Removal of Tariff and Non-Tariff Barriers in Goods Trade 

• Origin Rules 

• Customs clearance 

• Health and Phytosanitary Measures 

• Technical Barriers to Trade 

• Trade Policy Measures 

• Economic and Technical Cooperation 

• Settlement of Disputes 

• Institutional Provision 

Figure 22: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 
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Placebo tests provide information about findings of synthetic control method is not 

robust. Gravity model results show that the free trade agreement had been affected 

positively on Turkey's export and import. Thus the effect of free trade agreement is 

uncertain. . In addition, the synthetic control method findings are not robust according to 

placebo tests12. 

Figure 23: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

 

5.2.17. Singapore Free Trade Agreement 

 

The Free Trade Agreement between Turkey and Singapore was signed on 14 November 

2015 and entered into force on 1 October 2017. 

The scope of the agreement includes the following: 

• Merchandise trade 

• Rules of origin 

• Trade policy measures 

• Health and phytosanitary measures 

• Technical barriers to trade 

• Customs and trade facilitation 

• Service trading 

• Telecommunications 

• e-Commerce 

 
12 Included in Appendix-E Figure 57-58 

Gravity Model Results Synthetic Control Method Results 
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• Financial services 

• Temporary circulation of natural persons 

• Investment, public procurement 

• Competition and related issues 

• Intellectual property 

• Transparency and dispute resolution mechanism 

• It consists of 18 chapters. 

 

Table 24. Gravity Model and The Synthetic Control Method Results for Turkey’s 

Export 

Gravity Model Results Synthetic Control Method Results 

  
Synthetic control method findings are not robust according to placebo tests. Singapore's 

FTA did not affect neither Turkey's exports and imports. The low tariff advantages and 

long schedule tariff reduction period cause an insignificant effect on FTA for Turkey's 

export and import. In addition, the synthetic control method findings are not robust 

according to placebo tests13. 

 

 

 

 
13 Included in Appendix-E Figure 57-58 
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Figure 25: Gravity Model and The Synthetic Control Method Results for Turkey’s 

Import 

 

 

Table 26: The Impact of Free Trade Aggrements (1000 $ per unit) 
 Difference in Difference Synthetic Control 

FTA Export (2020) Import (2020) Export (2020) Import (2020) 

     

Georgia - - 335,475 73,016 

Korea 1,493,074 - 542,614 -491,175 

Israel 1,329,984 779,812 3,123,357 1,115,967 

Morocco 1,171,248 342,011 1,019,950 414,052 

Egypt 652,069 623,002 1,454,538 674,930 

Tunisia 442,761 - 221,477 -71,328 

Albania  -274,007 - 39,329 -43,542 

Bosnia and Herzegovina - 94,526 -38,294 163,617 

Moldova - 63,658 233,704 -382,666 

North Macedonia - -194,858 232,857 109,407 

Mauritius 11,102 - -3,817 -4,705 

Iceland 35,494 10,589 -795,123 -5,577,469 

Norway 273,176 190,959 -180,831 -4,699,332 

Chile - - -462,319 -55,399 

Malaysia 144,587 827,808 109,613 891,317 

Singapore - - -45,931 105,902 

Switzerland - -952,316 -1,600,539 3,299,631 

Serbia 210,649 - 239,971 410,096 

Montenegro 39,402 - 99,060 16,553 

     

     

Source: Author Calculations 

According to the results of both approaches, Turkey’s export increased  

1,3 billion - 3,1 billion with Israel FTA, 

1 billion -1.1billion with Morocco FTA, 

652 million -1.4 million with Egypt FTA, 

542 million – 1,5 billion with S. Korea FTA, 

221 million - 442 million with Tunusia, 

Gravity Model Results Synthetic Control Method Results 
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210 - 239 million dollar with Serbia FTA, 

109 million -144 million with Malaysia FTA. 

39 million – 99 million dolar with Montenegro FTA in 2020. 

According to the results of both approaches, Turkey’s import increased by 

780 million – 1,1 Billion with Israel FTA, 

342 million - 414 million with Morocco FTA, 

623 million - 1.4 million with Egypt FTA, 

163 million - 166 million with Bosnia and Herzegovina FTA, 

827 million -891 million by Malaysia FTA in 2020. 
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CONCLUSION 

FTAs are a foreign trade policy tool used by countries to increase their economic 

integration by eliminating tariffs. FTAs affect countries’ economy through static and 

dynamic effects and they can increase bilateral trade volume and economic relationships 

among countries. Therefore, countries increasingly use FTAs to take certain advantages. 

Nevertheless, whether FTAs have a positive or negative effect on exports and imports is 

uncertain in the literature. Understanding whether FTAs can increase countries’ trade 

volume is crucial to formulate effective foreign trade policies.  Due to its significance, 

there is a large literature analyzing the effects of FTAs. Most of these studies use a gravity 

approach. However, because this approach has some disadvantages, a new method, 

namely synthetic control method is proposed in the literature to examine the impacts of 

FTAs. In this study, the effects of FTAs signed by Turkey on Turkey’s exports and 

imports have been examined by employing a synthetic control approach using data for 

the period between 1990 and 2020. 

 

First, aggregated results are obtained by estimating Turkey’s entire aggregated FTAs by 

using a dummy variable. The effects of individual coefficients are later obtained for each 

FTA, and the results are compared with the difference in the differences method and the 

synthetic control method.  

 

The results provide evidence regarding the heterogeneous effects of FTAs. It is seen that  

tariff reductions and the scope of the agreements have different results for each country. 

In addition, empirical results obtained from gravity model suggest that the FTAs  increase 

exports by 52.6% on average and increase imports by 53.87% on average. Furthermore, 

it is found that Israel, Morocco, Egypt, South Korea, Tunisia, Serbia, Malaysia, and 

Montenegro FTAs have a significant effect on Turkey’s exports. Israel, Morocco, Egypt, 

Bosnia and Herzegovina, and Malaysia FTAs have a significant effect on Turkey’s 

imports. The differences in the effects of the agreements are generally due to the different 

conditions of the agreement and country-specific factors influencing the parties of the 

agreement. 
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The results also reveal that the effect of FTAs on Turkey’s exports and imports is below 

the world average, which are 31.25% and 20.32% for exports and imports respectively 

 

The empirical results obtained in this study suggest that FTAs do not have a significant 

effect on exports, which can be attributed to several factors. First of all, Customs Union 

agreement is partly responsible for this finding because of the fact that effective FTAs of 

Turkey has been eliminated from the list by the establishment of the Customs Union. 

FTAs can be seen as a foreign trade policy tool that reveals the desire of countries to 

increase their economic integration. When the countries with which Turkey has signed a 

free trade agreement are examined, it is seen that apart from EFTA, Georgia, and 

Venezuela, it cannot sign an FTA with its own independent foreign trade policy because 

Turkey is a member of Customs Union, and it has to negotiate FTAs with the countries 

with which it has signed an agreement with the EU. The EU does not include Turkey in 

the decision processes of FTAs and only makes a declaration of intent upon signing an 

FTA with another country. To obey the provisions of the Turkey-EU Association Council 

Decision No. 1/95, Turkey complies with the common trade policy of the EU. In this 

framework, it signs FTAs with the countries and country groups with which the EU has 

already signed a free trade agreement. Therefore, the main reason for the implementation 

of Turkey’s free trade agreements depends on obligations rather than trade enhancing 

behaviour. Because of this reason, the FTAs signed by Turkey can not achieve the 

expected rise in exports. It is also observed that FTA agreements that Turkey signed with 

the countries with which the trade relations were more effective before the agreement 

have a greater impact on exports. However,  the effect was lower in countries where the 

trade relationship was limited before the agreement. 

 

Another factor responsible for FTAs being ineffective is nontariff trade barriers (NTBs). 

Because NTBs cannot be quantified and monitored easily, they lead to efficiency loss. 

Overall, NTBs, trade facilitation factors, the scope of the agreement, tariff rate volatility 

(increasing after the FTA is in force), the complementary of the exporter producers and 

importer consumers, and other FTAs have the power to determine the effects of the trade 

agreement on exports and imports. Especially some countries eliminate tariff rates for a 

long period and increase tariff rates and not the trade facilitation during the period of FTA 
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and these can be seen as a reason for the ineffectiveness of FTAs. Furthermore, Turkey 

has used an inward processing regime that eliminates tariff rates for processing activities 

and re-exports. Therefore, tariff elimination in FTAs is losing its effectiveness. 

 

These findings suggest important policy implications. The effects of FTAs can be 

enhanced with revisions aimed at enhancing the scope of the agreements, adopting new 

generation FTAs and increasing the trade relationship with the partner countries signing 

FTAs. New generation FTAs are trade agreements that include provisions on competition, 

e-commerce, public procurement, intellectual property, and foreign investment in 

addition to lowering tariffs and other trade barriers. In a nutshell, the new generations of 

FTAs combine trade in goods, services, and investment agreements into a single 

agreement with a broader scope, which have the potential to increase the trade enhancing 

effects of FTAs.  

 

There are some limitations of the study. One limitation is the  mismatches in trade dataset  

and lowest pre-treatment period observation requirement problem in the synthetic control 

method. The use of aggregated level of trade statistics is another limitation of this study. 

Further studies may adopt a disaggregated analysis which may shed more light on the 

impacts of FTAs. 
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APPENDIX A – COUNTRY LIST USED IN GRAVITY MODEL 

Table 36: Country List Used In Gravıty Model 

Aruba Congo, Rep. Guinea-Bissau Luxembourg 

Afghanistan Cook Islands Equatorial Guinea Latvia 

Angola Colombia Greece Macao 

Anguila Comoros Grenada Morocco 

Albania Cape Verde Greenland Moldova 

Andorra Costa Rica Guatemala Madagascar 

Netherlands Antilles Czechoslovakia French Guiana Maldives 

United Arab Emirates Cuba Guyana Mexico 

Argentina Christmas Island Hong Kong, China Marshall Islands 

Armenia Cayman Islands Honduras Macedonia, FYR 

Antigua and Barbuda Cyprus Croatia Mali 

Australia Czech Republic Haiti Malta 

Austria German Democratic Republic Hungary Myanmar 

Azerbaijan Germany Indonesia Mongolia 

Burundi Djibouti India Northern Mariana Islands 

Belgium Dominica Ireland Mozambique 

Benin Denmark Iran, Islamic Rep. Mauritania 

Burkina Faso Dominican Republic Iraq Montserrat 

Bangladesh Algeria Iceland Martinique 

Bulgaria Ecuador Israel Mauritius 

Bahrain Egypt, Arab Rep. Italy Malawi 

Bahamas, The Eritrea Jamaica Malaysia 

Bosnia and Herzegovina Western Sahara Jordan Namibia 

Belarus Spain Japan New Caledonia 

Belize Estonia Kazakhstan Niger 

Bermuda Ethiopia (excludes Eritrea) Kenya Norfolk Island 

Bolivia Finland Kyrgyz Republic Nigeria 

Brazil Fiji Cambodia Nicaragua 

Barbados Falkland Island Kiribati Niue 

Brunei France St. Kitts and Nevis Netherlands 

Bhutan Faeroe Islands Korea, Rep. Norway 

Botswana Micronesia, Fed. Sts. Kuwait Nepal 

Central African Republic Gabon Lao PDR Nauru 

Canada United Kingdom Lebanon New Zealand 

Cocos (Keeling) Islands Georgia Liberia Oman 

Switzerland Ghana Libya Pakistan 

Chile Gibraltar St. Lucia Panama 

China Guinea Sri Lanka  

Cote d'Ivoire Guadeloupe Lesotho  

Cameroon Gambia, The Lithuania  
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APPENDIX B - COUNTRY LIST USED IN SYNTHETIC CONTROL 

METHOD  

Table 37: Country List Used In Synthetic Control Method  

Aruba Cuba Kazakhstan Peru 

Argentina Djibouti Kenya Papua New Guinea 

Armenia Dominica Kuwait Korea, Dem. Rep. 

Antigua and Barbuda 

Dominican 

Republic Lao PDR French Polynesia 

Australia Algeria Lebanon Russian Federation 

Azerbaijan Fiji Libya Saudi Arabia 

Bahrain Faeroe Islands St. Lucia Sudan 

Belarus Gabon Sri Lanka El Salvador 

Belize Ghana Macao Somalia 

Bermuda Gibraltar Maldives Suriname 

Bolivia Equatorial Guinea Mexico Swaziland 

Brazil Grenada Mongolia Seychelles 

Barbados Greenland Mauritius Thailand 

Brunei Guatemala 

New 

Caledonia Turkmenistan 

Bhutan Guyana Nigeria Trinidad and Tobago 

Botswana Hong Kong, China Nicaragua Taiwan 

China India New Zealand Ukraine 

Cote d'Ivoire Iran, Islamic Rep. Oman St. Vincent and the Grenadines 

Cape Verde Iraq Pakistan Venezuela 

Costa Rica Jamaica Panama South Africa 
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APPENDIX C – DESCRIPTIVE STATISTICS 

Table 36: Descriptive Statistics 

 (1) (2) (3) (4) (5) 

VARIABLES N mean sd min max 

      

year 1,492,050 2,005 8.602 1990 2019 

export 1,492,050 211,642 3326000 0 539500000 

dist 1,492,050 8,499 4,680 10.48 19,951 

fta 1,492,050 0.0998 0.300 0 1 

import 1,492,050 190,286 3155000 
 

0 555800000 
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APPENDIX D – UNIT ROOT TESTS 

Unit Root Tests 
 

 
 
 

 
 

                                                                              

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       67.0626       0.0000

 Inverse logit t(120349)   L*      -34.3439       0.0000

 Inverse normal            Z        -9.8503       0.0000

 Inverse chi-squared(55948)P       7.84e+04       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 2 lags

Time trend:   Included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Avg. number of periods =  17.97

Ho: All panels contain unit roots           Number of panels       =  37482

                                      

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for lnx
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 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       36.2016       0.0000

 Inverse logit t(174809)   L*      -90.3741       0.0000

 Inverse normal            Z       -81.6938       0.0000

 Inverse chi-squared(102648)P      1.19e+05       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 2 lags

Time trend:   Included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Avg. number of periods =  27.94

Ho: All panels contain unit roots           Number of panels       =  53440

                                      

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for import

                                                                              

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       67.4223       0.0000

 Inverse logit t(176939)   L*      -94.8111       0.0000

 Inverse normal            Z       -89.2730       0.0000

 Inverse chi-squared(102648)P      1.33e+05       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 2 lags

Time trend:   Not included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Avg. number of periods =  27.94

Ho: All panels contain unit roots           Number of panels       =  53440

                                      

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for import
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APPENDIX E – PLACEBO TEST RESULTS 

Figure 45: Placebo Test of Albania FTA’s Effect on Turkey’s Export (4-Albania, 

Export 

 
 

 

Figure 46: Placebo Test of Albania FTA FTA’s Effect on Turkey’s Import (4-

Albania, Import) 
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Figure 47: Placebo Test of Israel FTA FTA’s Effect on Turkey’s Export (87-Israel, 

Export) 

 

 
Figure 48: Placebo Test of Israel FTA FTA’s Effect on Turkey’s Import (87-Israel, 

Import) 
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Figure 49: Placebo Test of Bosnai’ FTA’s Effect on Turkey’s Export FTA (19-

Bosnai, Export) 

 

 
Figure 49: Placebo Test of Bosnai FTA Effect on Turkey’s Import (19-Bosnai, 

Import) 
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Figure 50: Placebo Test of Chile’ FTA’s Effect on Turkey’s Export FTA (6-Chile, 

Export) 

 
 

Figure 50: Placebo Test of Chile FTA‘s Effect on Turkey’s Import (6-Chile, 

Import) 
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Figure 51: Placebo Test of Egypt FTA‘s Effect on Turkey’s Export (53-Egypt, 

Export) 

 
 

 

Figure 52: Placebo Test of Egypt FTA‘s Effect on Turkey’s Import (53- Egypt, 

Import) 
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Figure 53: Placebo Test of Georgia FTA‘s Effect on Turkey’s Export (64- Georgia, 

Export) 

 
 

 

 

Figure 54: Placebo Test of Georgia FTA‘s Effect on Turkey’s Import (64- Georgia, 

Import) 
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Figure 55: Placebo Test of N. Macedonia FTA‘s Effect on Turkey’s Export (113- 

N. Macedonia, Export) 

 
 
 
 

Figure 56: Placebo Test of N. Macedonia FTA‘s Effect on Turkey’s Import (113- 

N. Macedonia, Import) 

 
 



94 
 

Figure 57: Placebo Test of Mauritius FTA‘s Effect on Turkey’s Export (108- 

Mauritius, Export) 

 
 

 

 

Figure 58: Placebo Test of Mauritius FTA‘s Effect on Turkey’s Import (108- 

Mauritius, Import) 
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Figure 59: Placebo Test of Malaysia FTA‘s Effect on Turkey’s Export (123- 

Malaysia, Export) 

 
 

 

 

Figure 60: Placebo Test of Malaysia FTA‘s Effect on Turkey’s Import (123- 

Malaysia, Import) 
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Figure 61: Placebo Test of Moldova FTA‘s Effect on Turkey’s Export (126- 

Moldova, Export) 

 
 

 

Figure 62: Placebo Test of Moldova FTA‘s Effect on Turkey’s Import (126- 

Moldova, Import) 
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Figure 63: Placebo Test of South Korea FTA‘s Effect on Turkey’s Export (96- 

South Korea, Export) 

 
 

 

 

Figure 64: Placebo Test of South Korea FTA‘s Effect on Turkey’s Import (96- 

South Korea, Import) 
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Figure 64: Placebo Test of Morocco FTA‘s Effect on Turkey’s Export (108- 

Morocco, Export) 

 
 

 

 

Figure 65: Placebo Test of Morocco FTA‘s Effect on Turkey’s Import (108- 

Morocco, Import) 
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Figure 66: Placebo Test of Singapore FTA‘s Effect on Turkey’s Export (81- 

Singapore, Export) 

 
 

 

 

Figure 67: Placebo Test of Singapore FTA‘s Effect on Turkey’s Import (1- 

Singapore, Import) 
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Figure 68: Placebo Test of Tunusia FTA‘s Effect on Turkey’s Export (169- 

Tunusia, Export) 

 
 

Figure 69: Placebo Test of Tunusia FTA‘s effe Effect on Turkey’s Import (169- 

Tunusia, Import) 
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APPENDIX F – ETHICS COMMISSION FORM 
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APPENDIX G – ORIGINALITY REPORT 
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