ECREG STUDIES
Vol. 19, No. 3,2026
www.ers.edu.pl

A

AKADEMIA BIALSKA pDF OPEN ACCESS

eISSN 2451-182X

https://reference-global.com/journal/ERS

ECONOMIC AND REGIONAL STUDIES
STUDIA EKONOMICZNE I REGIONALNE

ISSN 2083-3725 Volume 19, No. 3, 2026

Authors’ contribution/

Wktad autoréw:

A. Study design/
Zaplanowanie badan

B. Data collection/
Zebranie danych

C. Statistical analysis/
Analiza statystyczna

D. Datainterpretation/
Interpretacja danych/

E. Manuscript preparation/
Przygotowanie tekstu

F. Literature search/
Opracowanie
pi$miennictwa

G. Funds collection/
Pozyskanie funduszy

ORIGINAL ARTICLE
JEL Code: C33, F14, F62.
Submitted:

April, 2026

Accepted:

May, 2026

Tables:3
Figures:2
References: 25

ORYGINALNY ARTYKUL
NAUKOWY

Klasyfikacja JEL: C33,
F14, F62.

Zgtoszony:

kwiecien, 2026
Zaakceptowany:

maj, 2026

Tabele:3
Rysunki:2
Literatura: 25

UNVEILING THE EFFICIENCY AND POTENTIAL OF TURKIYE-
EU TRADE FLOWS: A STOCHASTIC FRONTIER GRAVITY MODEL

ODKRYWANIE EFEKTYWNOSCI I POTENCJALU PRZEPLYWOW
HANDLOWYCH MIEDZY TURCJA A UE: STOCHASTYCZNY MODEL
GRAWITACYJNY

Umit YildizAF

! Department of Economics, Bayburt University, Tiirkiye
1Katedra Ekonomii, Uniwersytet w Bayburt, Turcja

Citation: Unveiling the Efficiency and Potential of Tlirkiye-EU Trade Flows: A Stochastic Frontier
Gravity Model / Odkrywanie efektywnosci i potencjatu przeptywéw handlowych miedzy Turcja
a UE: stochastyczny model grawitacyjny, (2026) / Economic and Regional Studies / Studia Eko-
nomiczne i Regionalne, 19(3), 525-538. https://doi.org/10.2478/ers-2026-0030

Abstract

Subject and purpose of work: This study analyzes Tiirkiye’s trade flows with its primary
trading partner, the European Union, by focusing on three key areas: the factors driving trade,
the trade efficiency, and the trade potential.

Materials and methods: Utilizing a stochastic frontier gravity model, the research analyzes
panel data for Tiirkiye and 27 EU member states covering the period 2002-2023.

Results: Findings indicate that Tiirkiye’s GDP and institutional quality index, alongside the
population, real effective exchange rate, and economic freedom index of EU countries, exert
a positive impact on bilateral trade flows. Conversely, Tiirkiye’s population, the institutional
quality index of EU countries, and geographical distance are found to diminish trade volumes.
Furthermore, time-varying technical efficiency scores were calculated for each country,
revealing a wide variation ranging from approximately 3% to 95%.

Conclusions: Results demonstrate that Tiirkiye possesses a trade potential significantly
exceedingits currentlevels with EU partners. This study offers critical insights for policymakers
regarding foreign trade strategies.

Keywords: Tiirkiye, EU, trade efficiency, trade potential, SFGM

Streszczenie

Temat i cel pracy: W niniejszym badaniu przeanalizowano przeptywy handlowe Turcji z jej
gtéwnym partnerem handlowym, Unig Europejska, skupiajac sie na trzech kluczowych obsza-
rach: czynnikach napedzajacych handel, efektywnosci handlu oraz potencjale handlowym.

Materiaty i metody: Wykorzystujac stochastyczny model grawitacyjny typu frontier, w ramach
badania przeanalizowano dane panelowe dotyczace Turcji oraz 27 panstw cztonkowskich UE za
lata 2002-2023.
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Wyniki: Wyniki wskazuja, Zze PKB Turcji oraz wskaznik jako$ci instytucji, a takze liczba ludnosci, realny efektywny kurs
walutowy i wskaznik wolnosci gospodarczej krajow UE wywieraja pozytywny wptyw na dwustronne przeptywy handlowe.
Z drugiej strony stwierdzono, ze liczba ludnos$ci Turcji, wskaznik jakosci instytucji krajéw UE oraz odlegto$¢ geograficzna
zmniejszaja wielko$¢ obrotéw handlowych. Ponadto dla kazdego kraju obliczono zmieniajace sie w czasie wskazniki efektyw-
nosci technicznej, ktére wykazaty duze zréznicowanie, wahajgce sie od okoto 3% do 95%.

Whioski: Wyniki pokazuja, zZe Turcja dysponuje potencjatem handlowym znacznie przewyzszajacym obecny poziom wy-
miany z partnerami z UE. Niniejsze badanie dostarcza decydentom kluczowych informacji dotyczacych strategii handlu
zagranicznego.

Stowa kluczowe: Turcja, UE, efektywno$¢ handlu, potencjat handlowy, SFGM

Introduction

The European Union (EU) remains Tiirkiye’s largest trading partner. Since the Customs Union
agreement took effect in 1996, the depth and volume of Tiirkiye’s economic integration with EU member
states have significantly evolved. The trade liberalization facilitated by the Customs Union has effectively
transitioned the Turkish economy from a state-controlled framework to a market-driven regime (Togan,
2012). Due to its strategic geographical location and high production potential, Tiirkiye has become an
indispensable trade partner for the EU. The trade volume between Tiirkiye and EU countries current-
ly exceeds 200 billion dollars. Furthermore, Tiirkiye serves as a vital hub in the EU’s supply chain and
a regional production base. Similarly, the EU remains an essential market for Tiirkiye, with bilateral
trade volumes continuing to grow. However, given factors such as income levels, population, geographic
distance, institutional quality, and economic freedoms, the extent to which these mutual trade activities
have reached their full potential remains an empirical question.

This study focuses on trade efficiency and potential trade between Tiirkiye and EU member states,
aiming to determine Tirkiye’s trade efficiency and trade potential with the 27 EU member states using
the Stochastic Frontier Gravity Model (SFGM). While there is an extensive body of literature examining
trade activities between Turkiye and the EU, this research distinguishes itself in several key aspects.
Most notably, this is the first study to directly examine Tiirkiye’s total trade efficiency and potential with
all its EU partners. By addressing this empirical question, the study offers a unique contribution and fills
a significant gap in the existing literature.

Determining the extent to which Tiirkiye’s trade relations with its major partners approach their
full potential is vital for the formulation and effective implementation of appropriate policies. Identifying
the barriers to trade flows and uncovering markets with high unrealized potential play a pivotal role in
achieving sustainable growth and development, particularly for an emerging economy like Ttrkiye that
prioritizes export-led growth strategies. Rather than viewing the steadily increasing trade volume be-
tween Tirkiye and the EU merely as a numerical expansion, the fundamental motivation of this study is
to analyze these bilateral trade activities through the lenses of efficiency and potential.

A Brief Literature Review

This section focuses on empirical studies that examine trade flows within the framework of trade ef-
ficiency and potential, employing the Stochastic Frontier Gravity Model (SFGM) approach. Although there
is an extensive body of literature regarding the traditional gravity model, studies utilizing the stochastic
frontier approach remain relatively limited. The existing literature investigates trade efficiency and po-
tential for total trade, both in the context of Tiirkiye and various other countries or country groups, while
also extending these analyses to specific trade components. Recent and prominent studies in this field
can be summarized as follows.
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Empirical Evidence from Tiirkiye

Initial consideration is given to studies focusing specifically on Tiirkiye. Demir and Bilik (2018) in-
vestigated Tiirkiye’s trade potential with 31 trading partners using SFGM with panel data spanning the
2003-2014 period. Incorporating variables such as GDP, per capita income, distance, trade liberalization,
population, and common customs unions, the study reported efficiency scores ranging from 11% to 96%
for individual countries, with an overall average trade efficiency of 60%.

Similarly, Tuna et al. (2020) analyzed Ttrkiye’s foreign trade and potential with its top 20 export
partners using the SFGM framework for the 2007-2017 period. Their findings highlight that while the
economic size of the partner countries and Turkiye’s population positively influence trade, factors such
as trade freedom indices of the partner countries and population of the partner countries, and geograph-
ical distance exert a negative impact. The average trade efficiency score for the selected country group
was calculated at 68%. Aside from these studies, there is no research focusing directly on this specific
methodology regarding Tiirkiye’s total trade; however, similar analyses exist for sub-export categories.

Global Perspectives and Regional Analyses

A comprehensive literature review reveals that SFGM-based analyses have been widely conduct-
ed for diverse country groups. For instance, Ravishankar and Stack (2014) utilized stochastic frontier
analysis to test the trade integration potential between Eastern and Western European countries. Their
results, based on panel data from 1994 to 2004, indicate a high degree of integration and low trade re-
sistance between the two regions. Furthermore, Kumar and Prabhakar (2017) employed the SFGM ap-
proach to examine the role of Free Trade Agreements (FTAs) on India’s trade efficiency, concluding that
India’s bilateral FTAs and its agreement with the ASEAN bloc significantly enhanced export and import
efficiency, respectively.

In the context of East Asia, Lei and Li (2021) analyzed China’s bilateral trade efficiency with South
Asian countries (2000-2019). The study asserts that China’s GDP growth does not contribute to the ex-
pansion of bilateral trade volume and that distance is no longer a factor hindering trade. They also not-
ed high trade potential, though efficiency varied across countries. More recently, Khatir and Srivastava
(2025) focused on intra-regional trade efficiency in South and Southeast Asian (SASEA) countries, ob-
serving a decline in bilateral technical efficiency over the last three decades. Their research emphasizes
that while population negatively affects trade, shared religion, culture, and language serve as fundamen-
tal variables for higher trade performance.

Export-Specific and Sectoral Applications of SFGM

Furthermore, a distinct branch of the literature focuses exclusively on export flows rather than
aggregate trade volumes when employing the SFGM approach. For instance, Deluna and Cruz (2013) con-
centrated on export potential and technical efficiency in the Philippines. Similarly, Noviyani et al. (2019)
for Indonesia, and Obeng et al. (2023) for Ghana examined the determinants of export performance and
bilateral efficiency using the stochastic frontier framework.

Beyond general exports, several studies narrow their scope to sub-sectoral categories, with agricul-
tural products being the most prominent area of investigation. Indeed, an extensive body of literature
specifically addresses agricultural trade; for example, Atif et al. (2017), Abdullahi et al. (2022), Romyen
etal. (2023), Alizade et al. (2025), and Ghose et al. (2026) have utilized the SFGM approach to analyze the
determinants, efficiency, and potential of agricultural exports across various country groups, including
Pakistan, China, Thailand, Iran, and the USA, respectively. Additionally, recent empirical research has
increasingly extended this methodology to evaluate the efficiency and potential of other specific export
commodities.
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Research Gap

In summary, while a substantial body of literature employs the SFGM approach to analyze total
trade and sectoral exports, this review provides a concise synthesis due to the vast number of available
studies. Although the broader gravity model literature concerning Tiirkiye is extensive, studies specif-
ically utilizing the stochastic frontier approach to evaluate trade efficiency remain scarce. Notably, the
lack of research investigating total trade efficiency and potential between Tiirkiye and the EU-its largest
trading partner-represents a significant gap in the literature. Furthermore, this study distinguishes it-
self by covering a more extensive time period. Consequently, this research aims to fill these critical gaps,
offering an original contribution to the existing

Data, Methodology & Findings

In this section, Tlrkiye’s foreign trade with EU countries is examined using the Stochastic Frontier
Gravity approach with annual data for the 2002-2023 period. Within this scope, the primary determi-
nants of Tiirkiye’s total foreign trade with the EU are first identified, followed by the construction of
efficiency scores for each country. In the final stage, trade potential is calculated for each partner, and the
total attainable trade volume between Tiirkiye and EU countries is estimated to determine the current
trade gap.

The independent variables in the model were selected in accordance with the existing literature and
theoretical frameworks. In this context, while the dependent variable consists of the total foreign trade
volume, the independent variables are incorporated into the model in two groups: basic gravity model
variables (Ingdp, Indistance, Inpop, Indiffgdppc, contiguity) and trade inefficiency variables (Inreer, Inefi,
Iniqi). Additionally, the 2008 Global Financial Crisis and the Covid-19 pandemic, which had the potential
to cause structural breaks in international trade activities during the period under study, were included
as dummy variables. All series, except for the dummy variables, underwent logarithmic transformation.
The variables used in the study, along with their descriptions and data sources, are presented in Table
A1 in the Appendix.

The Gravity Model, inspired by Newton’s law of universal gravitation, is the most widely utilized
empirical method for analyzing bilateral trade flows in the international literature. Tinbergen (1962)
is recognized as the pioneer who first applied the gravity model to international trade, while P6yhonen
(1963) independently developed an early version of the model. Over time, the framework has evolved
through significant contributions. Linnemann (1966) introduced variables such as population to create
a more systematic structure, and Anderson (1979) transformed the gravity model from a purely empiri-
cal tool into a theoretical framework grounded in microeconomic foundations. Although this extensively
preferred model incorporates measurable variables like GDP, population, and geographic distance to
estimate trade flows at an average level, it tends to exclude critical inefficiency factors that may impede
trade. Consequently, the traditional model struggles to measure inefficiencies arising from structur-
al and institutional barriers, thereby complicating the estimation of trade efficiency and potential. To
overcome this limitation, the Stochastic Frontier Gravity Model (SFGM) emerges as a highly robust alter-
native. Originally developed for production economics (Aigner et al. 1977; Meeusen & van Den Broeck,
1977). Stochastic Frontier Analysis has been adapted to the gravity framework in alignment with modern
econometric standards (Kalirajan, 1999; Baldwin & Taglioni, 2006; Armstrong, 2007), establishing itself
in the literature as a specialized tool for measuring trade efficiency and potential.

The conventional gravity model explains the drivers of trade between two countries based on GDP
and distance, and is modeled as follows:

Tyji = f (GDP;y, GDP;, DISy) + &; (@8]
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In this context, trade is a positive function of GDP and a negative function of distance. Although the
conventional model has been extended over time with variables such as population, it lacks the capacity
to measure inefficiencies in trade indicators. However, by integrating the stochastic frontier approach
into the gravity model, a theoretical framework can be established that also measures potential trade
(Kalirajan, 1999). In this model, known as the Stochastic Frontier Gravity Model (SFGM), the error term is
composed of two distinct components: random errors and trade inefficiency. The model can be expressed
as follows:

71[]! :f(GDP,'t, GD])J'[, POP[[, PO]Djt, D[Sl], Z,'j, ,Xv,ﬂ) exp(v,-j,— ul],) (2)

In this specification, Zi].and X, represent the variables that determine trade flows. The terms vijtand Uy,
are the two-sided and one-sided error components, respectively. The v, term accounts for the influ-
ence of measurement errors and other variables affecting trade flows that are beyond the control of
the exporting country; it follows a normal distribution with a mean of zero (v ~ N (0, ?)). On the other
hand, u, represents unobservable institutional and political barriers that constrain trade. This one-sided
error term reflects the combined effects of unobservable constraints on trade and defines the extent to
which observed trade levels deviate from their maximum potential. This term is non-negative, and an in-
crease in its value indicates that actual trade is deviating further from its potential. It follows a truncated
half-normal distribution with a mean of  and a variance of ¢,

The study employs the Maximum Likelihood Estimation (MLE) method, as adopted by Aigner et al.
(1977), to estimate the SFGM. The estimated model can be specified as follows:

Lntraderg. gy = a + [ Lngdprr + > Lngdpry + B Lndistancerg gy + Py Lnpoprr +
Ps Lnpopey + Ps Lndiffgdppcrr.py + Br Lnveermy + PsLnreergy + Py Lnefirg + Bro Lnefigy +
ﬂ[]LniqiTR + ﬂ[gLniqiEU + ﬂ]g Contlgulty + ﬂ14 2008 + ﬁ15COVid]9 + vi/f - uijt (3)

The Stochastic Frontier Gravity Model estimation results are presented in Table 1:

Table 1. Stochastic Frontier Gravity Model Estimation Result

Coefficient Std. Error z-Statistic Prob.

B, 3.4153270 0.3707832 9.21 0.0000
B, -0.2087264 0.1667697 -1.25 0.2110
B, -0.2807913 0.1512114 -1.86 0.0630
B, -10.318010 1.9653220 -5.25 0.0000
B 1.0300850 0.1446886 7.12 0.0000
B, -0.0027675 0.0288086 -0.10 0.9230
B, 0.2175923 0.1543229 1.41 0.1590
B 1.3087470 0.2070688 6.32 0.0000
B, -0.3534906 0.3385817 -1.04 0.2960
B 1.0500950 0.3379909 3.11 0.0020
B 0.1702268 0.0467609 3.64 0.0000
B, -0.2952562 0.1388131 -2.13 0.0330
B -0.1515031 0.2688211 -0.56 0.5730
B 0.0479123 0.0672599 0.71 0.4760
B 0.1839727 0.0603725 3.05 0.0020
a 91.299390 27.861620 3.28 0.0010

Source: author’s analysis.
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According to the estimation results, there are statistically significant positive relationships between
Tirkiye’s foreign trade with EU countries and Tiirkiye’s GDP and institutional quality index, as well as
the population, real effective exchange rate, and economic freedom index of EU countries. Regarding oth-
er statistically significant variables, it is observed that the distance between Tiirkiye and EU countries (at
a 10% significance level), Tiirkiye’s population, and the institutional quality index of EU countries nega-
tively affect the total Tiirkiye-EU trade.

On the other hand, no statistically significant relationships were observed between Tiirkiye-EU for-
eign trade flows and the GDP of EU member states, the income gap between Tiirkiye and the EU (mea-
sured by GDP per capita differences), Tiirkiye’s real effective exchange rate, or its economic freedom
index. Notably, the lack of a significant impact from the income divergence between Tiirkiye and EU coun-
tries suggests that no empirical evidence was found to support either the Heckscher-Ohlin Theory or the
Linder Hypothesis. Furthermore, the analysis indicates that the existence of a common land border and
the 2008 Global Financial Crisis did not lead to significant changes in total Tiirkiye-EU trade; however,
the Covid-19 pandemic was found to have a positive impact on these bilateral trade relations.

Table 2. Diagnostic Tests for Stochastic Frontier Gravity Model

Confidence Interval
Coefficient
Lower Bound Upper Bound
c* 0.3661009 0.100505 1.333565
Y 0.8359346 0.518645 0.960150
Log Likelihood -74.7491
Prob > chi2 0.0000

Source: author’s analysis.

The estimated o* parameter represents the total variance of the composite error term. The 95%
confidence interval for o2 excludes zero, indicating that the total variance of the composite error term is
significantly different from zero and supporting the stochastic frontier specification. Similarly, the 95%
confidence interval for the y parameter also excludes zero. The estimated y value of 0.836 indicates that
approximately 83.6% of the total variance of the composite error term is attributable to technical ineffi-
ciency. The relatively high and statistically significant gamma coefficient provides strong evidence sup-
porting the suitability of the stochastic frontier gravity model for the data. Finally, the Wald chi-square
statistic (Prob > x* = 0.0000) indicates that the explanatory variables are jointly significant, confirming
the overall statistical significance of the model.

Following the validation of the Stochastic Frontier Gravity approach, this stage of the study esti-
mates the time-varying efficiency scores for Tiirkiye’s EU-member trading partners. Point estimates of
technical efficiency can be measured using the formula of Battese and Coelli (1988), expressed as follows.

1—-d(0. - u;"jt/a*)
1 - o(-uj;/o.)

* 1 2
exp (—ugje +505)

TE[=wjelee] = < >

(4)

Where u*ijt =&" o/ / 6, and @ denotes the standard normal cumulative distribution functions. The
efficiency values are calculated within the range of 0 to 1. A value approaching unity implies that the
trade level is nearing its potential, whereas a value closer to zero indicates that actual trade is deviating
from its potential. In this study, all efficiency scores have been computed based on the aforementioned
formulation. The efficiency scores calculated for each country over the 2002-2023 period are shown in
Table A2 in the Appendix.

The primary conclusion to be drawn from efficiency scores is the progressive increase in trade effi-
ciency between Tiirkiye and EU member states over the years. Nevertheless, despite this upward trend,
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itis evident that foreign trade activities with many EU countries remain substantially below their poten-
tial levels. Specifically, with the exception of a few partners, trade activities with most EU countries still
operate at less than 60% of their estimated potential. To investigate these dynamics more thoroughly,
Figure 1 illustrates the efficiency scores for 2023. Following this, nominal trade potentials and emergent
trade gaps were calculated for each country based on these scores and visualized in Figure 2 alongside
actual trade figures. For further details, refer to Table A3 in the Appendix.
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Figure 1. Technical Efficiency by Country, 2023

Source: author’s analysis.

According to Figure 1 Malta emerges as the EU member state with which Tiirkiye achieved the high-
est trade efficiency in 2023. Based on the efficiency scores, the aggregate export and import activities
between Tiirkiye and Malta reached 94.94% of their estimated potential. This exceptionally high ratio
indicates that the potential trade between the two countries is being realized almost in its entirety. Malta
is followed by Germany with an efficiency rate of 88.05%, Belgium at 84.57%, and the Netherlands at
74.25%, respectively. While these findings suggest that trade relations with these partners are operating
close to their potential, a discernible trade gap nonetheless persists. On the other hand, it is evident that
foreign trade activities between Tiirkiye and numerous EU member states are operating substantially
below their potential. For instance, trade relations with Latvia reach only 15.79% of the estimated po-
tential. Similarly, for many other countries, it can be stated that the achieved efficiency scores remain
far from their potential levels. Figure 2 presents the actual trade and trade gap data for 2023, based on
the trade efficiency scores for the same year. The sum of these two indicators represents trade potential.
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Figure 2. Actual Trade, Trade Potential & Trade Gap (Million $), 2023

Source: author’s analysis.

Figure 2 ranks countries for the year 2023 in descending order, from the highest to the lowest trade
volume with Tiirkiye. The most striking result here is that, despite the increasing trade volume, Tiirki-
ye possesses a significantly higher trade potential with EU member states. In particular, the trade gap
values of the top-ranked countries with high trade volumes indicate a substantial potential in terms of
volume that remains to be realized in these nations.

Discussion & Conclusion

This study examines the trade flows between Tiirkiye and the European Union (EU), its primary
trading partner, for the period 2002-2023, utilizing a Stochastic Frontier Gravity Model approach. Beyond
identifying the determinants of total trade between Tiirkiye and the EU, the research provides empirical
data regarding trade efficiency and trade potential.

According to the findings, Tilirkiye’s GDP and institutional quality index exert statistically significant
positive effects on trade flows with the EU. This confirms that bilateral trade is predicated not only on
economic scale but also on institutional trust. Furthermore, the population of EU member states, the real
effective exchange rate (REER), and the economic freedom index positively influence the total trade vol-
ume. Population growth in a country signifies an increase in demand; consequently, the rising population
in EU countries is positively reflected in trade relations with Tiirkiye, which serves as an integral part of
the EU production chain. An increase in the REER implies an appreciation of the national currency for EU
members, which enhances their purchasing power and fosters a positive impact on total trade through
export channels. Additionally, the economic freedom index represents trade liberalization; thus, an in-
crease in economic freedoms can eliminate ‘invisible barriers’ to trade, leading to a positive outcome
- a phenomenon interpreted as the effect of liberalization on international trade. Tiirkiye’s economic
freedom index has not yet reached the levels observed in EU countries, which accounts for its statistically
insignificant results within the model.
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Conversely, the results indicate that Tiirkiye’s population, the institutional quality index of EU
countries, and the geographical distance between partners tend to decrease trade. Although population
growth theoretically implies a rise in demand, in a country with a vast population like Ttirkiye, which
exceeds that of all individual EU member states, this outcome can be explained by the ‘absorption effect.’
As Tiirkiye’s population grows, increased domestic demand may prompt producers to satisfy internal
markets rather than exporting abroad. Furthermore, such a large domestic market may enhance the ten-
dency for import substitution, thereby narrowing imports and leading to a decline in total foreign trade
volume. Finally, the negative coefficient of the EU’s institutional quality index can be attributed to the
institutional misalignment between EU members and Tiirkiye. Since EU member states generally pos-
sess high institutional standards, the challenges faced by Turkish producers in meeting these stringent
requirements are likely to lead to a contraction in trade volumes between the parties.

Distance, the fundamental indicator of the gravity model, now exerts a diminished impact on foreign
trade compared to the past, thanks to the development of logistical capabilities. Various studies in the
literature support this trend. In our study, the effect of distance was found to be negative at a 10% sig-
nificance level. While this partially supports the aforementioned situation, it also indicates that distance
remains a significant indicator in trade flows between Tiirkiye and the EU.

On the other hand, among the dummy variables included in the model, contiguity, the 2008 global
crisis, and the COVID-19 pandemic, the contiguity and 2008 crisis variables were found to be statistically
insignificant. In contrast, the COVID-19 pandemic was observed to have a positive impact on Tiirkiye-EU
trade relations. This positive effect can be explained by the concept of ‘near-shoring.” During the pan-
demic, the drastic rise in logistical costs for distant countries incentivized procurement strategies from
nearby regions; consequently, trade between Tiirkiye and its EU neighbors was positively influenced by
this shift.

Another primary objective of this study is to reveal the trade efficiency and trade potential between
Tirkiye and its EU trading partners. According to the findings, technical efficiency scores ranging from
approximately 3% to 95% were achieved for the relevant countries and period. This suggests that trade
efficiency between Tiirkiye and the EU fluctuates across a broad spectrum. Trade efficiency is relatively
high with major economies such as Germany, Belgium, Italy, and France, reflecting well-established sup-
ply chains. Although higher efficiency scores are attained for these countries compared to some closer
counterparts, these results underscore that these major economies are priority markets for Tiirkiye.
Nevertheless, a substantial additional trade potential still exists. Lower technical efficiency scores in
countries like Latvia, Croatia, and Lithuania indicate that structural and logistical barriers in these mar-
kets remain to be overcome. Conversely, Malta, positioned as a strategic logistical hub in the center of the
Mediterranean, stands as an outlier; despite a low trade volume, nearly all of the potential trade between
Tiirkiye and Malta is currently realized.

In conclusion, regardless of whether the total trade volume is small or large, it is evident that Tiir-
kiye’s trade potential with EU countries is remarkably high. According to the calculations performed in
this study, despite a realized foreign trade volume of approximately $212 billion in 2023, an unrealized
‘trade gap’ of approximately $188 billion exists. Accordingly, the total trade potential between Tiirkiye
and the EU is estimated to exceed $400 billion for the relevant year.

The identified trade potential between Tirkiye and the EU clearly demonstrates that Tiirkiye must
strengthen its trade relations with the EU and expand its foreign trade policies accordingly. Beyond cal-
culating these numerical values, this study provides critical insights for policymakers by unveiling the
determinants of trade. In this context, the study offers recommendations on three fundamental pillars.
The first pertains to institutional quality; Tiirkiye should place greater emphasis on institutional quality
in the coming period and prioritize reforms, particularly in areas such as the rule of law and bureaucratic
efficiency. Another significant policy recommendation focuses on developing supplementary strategies
for low-efficiency markets. It is evident that foreign trade volumes remain relatively low with Baltic and
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Eastern European countries, despite the substantial potential these regions hold. Prioritizing logistical
infrastructure targeted at these regions could facilitate the realization of this untapped potential.

A further critical policy implication of this study concerns the Customs Union. The calculated trade
efficiency and trade gap values indicate that foreign trade relations between Tiirkiye and EU member
states remain far below their potential. This suggests that the Customs Union Agreement falls short of
fully serving its intended purpose in the current climate. As the world undergoes rapid transformation,
the modernization of the Customs Union Agreement to adapt to these evolving conditions should be a pri-
mary consideration for Tiirkiye.

As with all research, this study is subject to certain limitations. First, the analysis focuses on total
trade (exports + imports) and does not provide a sectoral breakdown. Researchers wishing to explore
the dynamics of different industries may adopt sectoral classifications to observe variations in efficiency
across sectors. Furthermore, since this study was conducted specifically for countries within the Cus-
toms Union framework, customs duties and non-tariff barriers were not explicitly modeled. Future anal-
yses focusing on different country groups would benefit from incorporating indicators such as quotas
and customs duties into their models.

Appendix

Table Al. Dataset & Sources.

Variable Explanation Source
Intrade,, ., Tiirkiye’s total trade with EU member country (export + import) https://wits.worldbank.org/
(Log)
Ingdp, . Tiirkiye’s GDP (constant 2015 US$) (Log) https://databank.worldbank.
org/
Ingdp,, EU member country’s GDP (constant 2015 US$) (Log) https://databank.worldbank.
org/
Indistance ., | The distance between the economic centers of Tiirkiye and an EU | https://www.cepii.fr
member country (Log)
Inpop_, Tiirkiye’s total population (Log) https://databank.worldbank.
org/
Inpop,, EU member country’s total population (Log) https://databank.worldbank.
org/
Indiffgdppc,, ., |The difference between the GDP per capita of Tiirkiye and an EU https://databank.worldbank.
member country (Absolute value) (Log) org/
Inreer Tirkiye’s CPI-based Real Effective Exchange Rate (2025=100) https://evds3.tcmb.gov.tr
compared to Developed Countries (Log)
Inreer, EU member country’s real effective exchange rate - index, 42 tra- | https://ec.europa.eu/eurostat/
ding partners (Log)
Inefi Tiirkiye’s economic freedom index (Log) https://economicfreedom.
heritage.org
Inefi_ EU member country’s economic freedom index (Log) https://economicfreedom.
heritage.org
Iniqi_, Tiirkiye’s institutional quality index” (Log) https://databank.worldbank.
org/
Iniqi,, EU member country’s institutional quality index” (Log) https://databank.worldbank.
org/
contiguity_dummy | Land border between Tiirkiye and an EU member country (Yes:1,
No:0)
2008_dummy 2008 Global Crisis
covid19_dummy |Covid-19 Pandemic

" The institutional quality index was created by the author using principal component analysis with indicators such as Control
of Corruption, Political Stability, Government Effectiveness, Regulatory Quality, Rule of Law, Voice, and Accountability, ob-

tained from the World Bank database.
Source: author’s analysis.
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Table A3. Actual Trade, Trade Potential & Trade Gap by Country, 2023.

Actual Tra$(;e (million Tr?i?]izfg;lal Trade Gap (million $) Efficiency Score
Austria 3886.01 7501.95 3615.94 51.80%
Belgium 8668.08 10249.59 1581.51 84.57%
Bulgaria 6633.74 13765.8 7132.06 48.19%
Croatia 949.17 5326.43 4377.26 17.82%
Cyprus 2503.14 3891.7 1388.56 64.32%
Czech Republic 5770.96 16021.54 10250.58 36.02%
Denmark 2534.61 4645.55 211094 54.56%
Estonia 428.58 1580.89 1152.31 27.11%
Finland 2223.87 4420.33 2196.46 50.31%
France 21844.12 36243.77 14399.65 60.27%
Germany 49771.12 56525.97 6754.85 88.05%
Greece 5799.79 12529.25 6729.46 46.29%
Hungary 3958.83 13009.63 9050.8 30.43%
Ireland 2005.15 3774.04 1768.89 53.13%
Italy 27366.96 43151.94 15784.98 63.42%
Latvia 673.83 4267.45 3593.62 15.79%
Lithuania 1036.3 4229.8 3193.5 24.50%
Luxembourg 423.78 707.72 283.94 59.88%
Malta 12629 1330.21 67.31 94.94%
Netherlands 122779 16535.89 425799 74.25%
Poland 11029.34 43959.11 32929.77 25.09%
Portugal 2880.84 9599.6 6718.76 30.01%
Romania 10637.23 32460.27 21823.04 32.77%
Slovak Republic 2328.5 7142.64 4814.14 32.60%
Slovenia 2550.2 4850.13 2299.93 52.58%
Spain 19290.89 37076.48 17785.59 52.03%
Sweden 4110.01 6926.2 2816.19 59.34%

Source: Worldbank database & author’s analysis.
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