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ABSTRACT 
In line with the increasing importance of global logistics efficiency, the analysis of countries’ strengths and weak-
nesses in logistics performance indicators has become a strategic necessity for regional integration and global com-
petitiveness. This study aims to evaluate the logistics infrastructure and service indicators of the Black Sea Economic 
Cooperation (BSEC) countries using an integrated Entropy–EDAS approach, which is among the multi-criteria deci-
sion-making (MCDM) methods. In this context, the study utilizes the data from the Logistics Performance Index (LPI) 
published by the World Bank for the years 2016, 2018, and 2023. The sub-components of the index—namely cus-
toms management, infrastructure, international shipments, quality of logistics services, tracking and tracing, and 
timeliness—were incorporated into the analysis as criteria. The twelve BSEC member countries were defined as the 
alternatives. The weights of the criteria were objectively calculated through the Entropy method, while the logistics 
performance of the BSEC countries was ranked using the EDAS method. According to the Entropy-based weighting, 
timeliness was identified as the most influential criterion affecting logistics performance in both 2016 and 2023. The 
findings indicate that Türkiye ranked first in terms of logistics performance among BSEC countries in 2016, followed 
by Greece and Romania in second and third place, respectively. In 2018, Greece rose to the top, with Türkiye and 
Romania ranking second and third again. This order remained unchanged in 2023. On the other hand, Albania, Ar-
menia, Georgia, and Moldova consistently ranked lowest in terms of logistics infrastructure and service indicators 
across the analyzed years. The results obtained provide an objective assessment of the customs procedures, infra-
structure, and logistics service levels of BSEC countries and offer policy recommendations aimed at enhancing re-
gional logistics strategies. 
Keywords: Black Sea economic cooperation, logistics performance, multi-criteria decision-making, Entropy, EDAS 
 

KARADENİZ EKONOMİK İŞ BİRLİĞİ ÜLKELERİNDE LOJİSTİK ALTYAPI 
VE HİZMET GÖSTERGELERİNİN DEĞERLENDİRİLMESİ  

ÖZ 
Küresel lojistik verimliliğin artan önemi doğrultusunda ülkelerin lojistik performans göstergelerinde güçlü ve zayıf 
yönlerinin analizi bölgesel entegrasyon ve küresel rekabet gücü açısından stratejik bir gereklilik haline gelmiştir. Bu 
çalışma, Karadeniz Ekonomik İş Birliği (KEİ) ülkelerinin lojistik altyapı ve hizmet göstergelerini çok kriterli karar 
verme yöntemlerinden Entropi-EDAS entegre yaklaşımıyla değerlendirmeyi amaçlamaktadır. Bu bağlamda çalış-
mada, Dünya Bankası tarafından yayımlanan Lojistik Performans Endeksi’nin (LPE) 2016, 2018 ve 2023 verileri ele 
alınmıştır. Endeksin alt bileşenleri olan gümrük yönetimi altyapı, uluslararası sevkiyat, lojistik hizmet kalitesi, takip 
ve izleme ve zamanlama kriterler olarak analize dahil edilmiştir. KEİ üyesi 12 ülke ise alternatifler olarak belirlen-
miştir. Çalışmadaki kriterlerin ağırlıkları entropi yöntemi ile nesnel olarak hesaplanmış, KEİ üyesi ülkelerin lojistik 
performansı ise EDAS yöntemiyle sıralanarak değerlendirilmiştir. Entropi ile yapılan ağırlıklandırmada lojistik per-
formansı etkileyen en önemli iki kriter 2016 ve 2023 için zamanlama olmuştur. Elde edilen bulgulara göre; 2016'da 
KEİ ülkeleri için lojistik performansı en yüksek ülke Türkiye iken ikinci ve üçüncü olan ülkeler sırasıyla Yunanistan 

 
Araştırma Makalesi 
Makale Gönderim Tarihi: 16.05.2025 
Yayına Kabul Tarihi:22.09.2025 

* Dr., Kayseri Üniversitesi, Uygulamalı Bilimler Fakültesi, Uluslararası Ticaret ve Lojistik Bölümü, Kayseri; ORCID: 
0000-0002-6004-0640, E-posta: burcukaya107@gmail.com 
** This study has been prepared by expanding of the report presented verbally and summarized in the 8th Interna-
tional Blue Black Sea Congress 



 
 

 Burcu Yılmaz 
 

1068 

 

 

 

ve Romanya’dır. 2018'de Yunanistan birinci sıraya yükselmiş, Türkiye ikinci Romanya ise üçüncü sırada yer almıştır. 
2023 yılında da bu ülkeler aynı sıralamayla yerini korumuştur. Arnavutluk, Ermenistan, Gürcistan ve Moldova ise 
ele alınan yıllar içerisinde lojistik altyapı ve hizmet göstergeleri açısından en düşük sıralamaya sahip olan ülkelerdir. 
Elde edilen sonuçlar, KEİ üyesi ülkelerin gümrük, altyapı ve lojistik hizmet düzeylerinin nesnel verilerle analiz edil-
mesini sağlayarak, bölgesel lojistik stratejilerinin geliştirilmesine yönelik politika önerileri sunmaktadır.  
Anahtar Kelimeler: Karadeniz Ekonomik iş birliği, lojistik performans, çok kriterli karar verme, Entropi, EDAS 

 Introduction 

Logistics performance refers to a country’s capacity to ensure the efficient, cost-effec-
tive, reliable, and timely movement of goods throughout the supply chain in international trade. 
As highlighted in the Logistics Performance Index (LPI) published by the World Bank, this con-
cept encompasses various elements, including infrastructure quality, customs procedures, the 
competence of transport services, traceability, and timely delivery. A high level of logistics per-
formance enables a country to gain a competitive advantage in global trade. In this regard, LPI 
data offer valuable insights into the challenges and opportunities that countries face in conduct-
ing international logistics operations. Moreover, these indicators assist policymakers in formu-
lating strategies to enhance performance (World Bank, 2023). 

The countries within the scope of this study—the member states of the Black Sea Eco-
nomic Cooperation (BSEC)—are strategically positioned as a bridge between Europe and Asia 
and collectively host 56 ports, 32 of which operate at an international scale (Değerli Çiftçi & 
Baycan, 2023, p. 65). Among them, Greece, Bulgaria, Romania, and Türkiye are connected to the 
European Union, while Georgia, Azerbaijan, and Armenia serve as corridors to Central Asia and 
China. Due to their geostrategic location, BSEC countries hold critical significance in global 
trade routes. 

Although BSEC countries occupy a geopolitically strategic location, the socio-political 
and economic transformations following the dissolution of the Soviet Union brought about sig-
nificant structural changes, particularly in newly independent states such as Azerbaijan, Arme-
nia, Georgia, Moldova, Russia, and Ukraine. This post-Soviet transitional period not only in-
volved shifts in political regimes but also revealed a pressing need for the restructuring of for-
eign trade relations, customs systems, and logistics infrastructures in these countries. Accord-
ing to Popa (2017, p. 167), in many transition economies, culture was employed as a means of 
democratization and identity construction; however, this approach simultaneously laid the 
foundation for enhanced regional integration and mutual interdependence through trade co-
operation. 

In this context, facilitating trade, developing transport corridors, and improving logis-
tics infrastructure within the BSEC region support broader goals, such as regional stability and 
economic development. Transport infrastructure projects and efforts to enhance logistics sys-
tems in these regions contribute not only to the advancement of intra-regional trade but also to 
the deeper integration of these countries into global supply chains (Öztürk, 2025, p. 723). 
Therefore, conducting a quantitative analysis and comparison of the logistics performance of 
BSEC countries is of critical importance. Such an approach allows for the identification of which 
performance criteria hold greater significance and which countries lag behind in the overall 
ranking. A review of the existing literature reveals that Multi-Criteria Decision-Making (MCDM) 
methods are frequently employed in the analysis of national logistics performance levels. These 
studies exhibit diversity not only in the methodologies adopted but also in terms of the geo-
graphical regions they address. 
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An evaluation of the geographical scope of existing studies reveals a particular concen-
tration on the European Union (Ulutaş & Karaköy, 2019; Gürler et al., 2024), OECD countries 
(Gök Kısa & Ayçin, 2019; Özekenci, 2025), G20 nations (Pehlivan et al., 2024; Gelmez et al., 
2024), and members of the Regional Comprehensive Economic Partnership (RCEP) (Türkoğlu 
& Duran, 2023). In addition, several studies have conducted regional analyses focusing on Asia 
(Oğuz et al., 2019) and Central and Eastern Europe (Işık et al., 2020). However, no comprehen-
sive assessment has been identified in the literature that specifically examines the logistics per-
formance of the Black Sea Economic Cooperation (BSEC) countries. 

Most of these studies focus on evaluating national logistics capacities based on the com-
ponents of the Logistics Performance Index (LPI). Therefore, this study, which analyzes the lo-
gistics performance levels of BSEC countries using LPI indicators, is expected to contribute to 
the literature by aligning methodologically with existing research while simultaneously ad-
dressing a gap by providing a comparative, year-based analysis of the logistics performance of 
BSEC countries, an area that remains largely unexplored. 

Accordingly, this study utilizes the LPI data published for the years 2016, 2018, and 
2023 to analyze six sub-indicators of the index through an Entropy-based EDAS (Evaluation 
Based on Distance from Average Solution) approach. Based on the analysis, the most significant 
criteria for the years 2016, 2018, and 2023 were identified, and the countries that ranked high-
est and lowest in terms of logistics performance were compared. These findings are subse-
quently used to offer relevant policy recommendations. 

Literature Review 

The Logistics Performance Index (LPI) is a widely utilized indicator for measuring the 
efficiency of national logistics systems. Within academic literature, numerous studies have ex-
amined the sub-components of this index by applying Multi-Criteria Decision-Making (MCDM) 
methods to analyze the logistics performance of various countries or economic blocs. These 
studies provide systematic, objective, and comparable evaluations of national logistics capaci-
ties. 

Stević et al. (2024), for instance, analyzed LPI data from the period 2010–2023 using 
methods such as TOPSIS, SAW, and FUCA, obtaining results that were consistent with global 
rankings. Ulutaş and Karaköy (2019) employed a hybrid approach combining subjective and 
objective weighting methods to rank the logistics performance of European Union countries 
through the PIV method. Similarly, Çıray et al. (2024) utilized an Entropy–ORESTE approach to 
identify the most influential criteria within the LPI framework. Türkoğlu and Duran (2023) 
evaluated RCEP (Regional Comprehensive Economic Partnership) member countries using 
CRITIC, WASPAS, and GIA methods, while Gürler et al. (2024) analyzed EU countries through a 
genetic algorithm-supported weighting model. Pehlivan et al. (2024) and Gelmez et al. (2024) 
assessed the logistics performance of G20 countries using TOPSIS and SD-COPRAS-SAW ap-
proaches. Moreover, Özekenci (2025) employed hybrid models to analyze OECD countries, and 
Yılmaz (2025) examined top-performing countries in the LPI based on their levels of digitaliza-
tion using an integrated CRITIC–TOPSIS method. 

Collectively, these studies contribute valuable insights into the evaluation of logistics 
performance across diverse regions and criteria and further demonstrate the applicability and 
effectiveness of MCDM techniques in logistics-related research. 
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A comprehensive review of the literature reveals that Multi-Criteria Decision-Making 
(MCDM) methods are extensively employed in country-level analyses of logistics performance. 
The existing body of research exhibits diversity both in methodological approaches and geo-
graphical coverage. A significant portion of the reviewed studies is based on the sub-compo-
nents of the World Bank’s Logistics Performance Index (LPI), aiming to assess countries’ logis-
tics capacities through these indicators. In the weighting of criteria, a combination of subjective 
and objective approaches has been adopted. Notably, objective, data-driven weighting methods 
such as CRITIC, Entropy, SWARA, and Standard Deviation (SD) have been widely applied. These 
methodological tendencies highlight the LPI as a widely accepted and reliable indicator in lo-
gistics performance research, owing to its data accessibility and suitability for global bench-
marking. In this regard, the present study's use of LPI indicators as a basis for evaluating the 
logistics performance of BSEC ensures methodological consistency with existing literature. 

Table 1. Studies Incorporating the LPI and MCDM Methods 

Author(s) Purpose and Methods Key Findings 

Yılmaz 
(2025) 

The aim of this study is to analyze the dig-
italization levels of top-performing coun-
tries in the LPI and to evaluate the impact 
of these levels on logistics performance 
using a Multi-Criteria Decision-Making 
(MCDM) approach. Accordingly, the coun-
tries were selected based on their 2023 
LPI rankings, and six different digitaliza-
tion indices were used as evaluation crite-
ria. 

According to the analysis, among the high-performing 
countries, Singapore, the United States, and the Neth-
erlands ranked highest in terms of digitalization lev-
els. The study highlights a significant relationship be-
tween countries’ digitalization scores and their LPI 
rankings. 
 

Özekenci 
(2025) 

This study aims to evaluate the Logistics 
Performance Index (LPI) of OECD coun-
tries using Multi-Criteria Decision-Making 
(MCDM) methods. Accordingly, criterion 
weights were determined using objective 
weighting techniques such as Standard 
Deviation (SD), CRITIC, LOPCOW, and ME-
REC, and then aggregated using the Aggre-
gate Weighting Method (AWM). Subse-
quently, countries were ranked using the 
CRADIS method. The analysis was based 
on data from the year 2023. 

According to the analysis, the two most important cri-
teria were tracking and tracing. In contrast, the logis-
tics competence and quality criterion was identified as 
the least significant. Finland ranked as the top-per-
forming country in terms of logistics performance, 
while Costa Rica was placed at the bottom of the rank-
ing. 
 

Stević et al. 
(2024) 

This study evaluates the LPI indicators de-
veloped by the World Bank for 118 coun-
tries using MCRA, SAW, TOPSIS, and FUCA 
methods. The analysis is based on LPI data 
from the years 2010 to 2023. 
 

According to the analyses, Germany and Singapore 
consistently ranked among the top performers in the 
period between 2010 and 2023. Germany held the 
highest rankings across all years. In addition to these 
countries, Sweden, Belgium, Switzerland, Finland, and 
Japan also stood out as nations with high LPI scores. 

Pehlivan et 
al. (2024) 

The aim of this study is to rank the logis-
tics performance of G20 countries for the 
year 2023 using the TOPSIS method and 
to classify the countries through cluster 
analysis. The TOPSIS method was em-
ployed as the MCDM technique, while the 
Ward method was used for the clustering 
analysis. 

According to the findings, the first cluster—compris-
ing countries with the highest LPI performance—in-
cludes Germany, the United States, and Australia. The 
third cluster consists of Brazil, India, Saudi Arabia, and 
Türkiye. 
 

Gürler et al. 
(2024) 

This study proposes a Genetic Algorithm-
based approach to determine criterion 

According to the analysis results, the three most heav-
ily weighted criteria were export value of goods, road 
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weights more objectively in the evaluation 
of the logistics performance of EU coun-
tries using MCDM methods. A total of 11 
methods were employed in the study, in-
cluding ARAS, CoCoSo, CODAS, COPRAS, 
EDAS, GRA, MABAC, MARCOS, MOORA, 
OCRA, and WASPAS. Criterion weights 
were generated using the Genetic Algo-
rithm technique, and the analyses were 
conducted using data from the year 2018. 

quality, and gross domestic product (GDP) per capita. 
The weights determined by the Genetic Algorithm 
showed a higher correlation with the World Bank’s 
LPI rankings compared to the CRITIC, Entropy, and 
equal weighting methods. Based on both the analysis 
results and the LPI rankings, Germany was identified 
as the country with the highest logistics performance. 

Gelmez et al. 
(2024) 

This study aims to evaluate the logistics 
performance of G20 countries using COP-
RAS and SAW methods based on the 
Standard Deviation (SD) approach. In this 
context, LPI data from the years 2018 and 
2023 were utilized. 
 

The findings revealed that Germany, Japan, the United 
Kingdom, and Canada had the highest logistics perfor-
mance levels in both 2018 and 2023. Customs proce-
dures and infrastructure were identified as the most 
critical criteria. The decline in the United Kingdom's 
performance was attributed to the impact of the Brexit 
Agreement and the COVID-19 pandemic on the coun-
try's logistics operations during the respective years. 

Çıray et al. 
(2024) 

This study aims to analyze the 2023 LPI 
data using the integrated ENTROPY–
ORESTE method. In this context, a more 
objective and systematic approach is pro-
posed, as opposed to traditional ranking 
methods that rely on expert judgment. 

The findings indicate that infrastructure and customs 
procedures are the most heavily weighted criteria. Ac-
cording to the ranking produced by the ORESTE 
method, Singapore, Finland, and Switzerland are iden-
tified as the top three countries in terms of LPI. The 
study demonstrates that the methods employed pro-
vide more objective, consistent, and sensitive results 
compared to traditional LPI rankings. 

Türkoğlu & 
Duran 
(2023) 

In this study, the LPI data of the Regional 
Comprehensive Economic Partnership 
(RCEP) member countries were evaluated 
using Multi-Criteria Decision-Making 
(MCDM) methods. Criterion weights were 
determined through the CRITIC method, 
while country rankings were analyzed us-
ing the WASPAS and GIA techniques. 

Customs management was identified as the most sig-
nificant criterion according to the CRITIC-based 
weighting. In the analyses conducted using the 
WASPAS and GIA methods, Singapore, Japan, and New 
Zealand emerged as the top-performing countries. 
Conversely, Myanmar, Cambodia, and Laos were 
ranked among the lowest in terms of LPI scores. 
 

Oğuz (2023) In this study, the top 10 countries in the 
Logistics Performance Index (LPI) were 
analyzed using the TOPSIS and EDAS 
methods, which are among the Multi-Cri-
teria Decision-Making (MCDM) ap-
proaches. The analysis was conducted 
based on data from the year 2023. 

According to the analysis results, Finland, Singapore, 
and Austria were identified as the top-performing 
countries in the TOPSIS evaluation, while Singapore, 
Finland, and Switzerland ranked highest based on the 
EDAS method. 
 

Çalık et al.  
(2023) 

This study aims to develop a novel evalu-
ation model for assessing the Logistics 
Performance Index (LPI) by integrating 
classical and various fuzzy environment-
based MCDM methods. The weighting pro-
cedures employed include AHP, FAHP, 
and PFAHP, while the ranking methods 
consist of TOPSIS, CODAS, and VIKOR. The 
final results were aggregated using the 
Borda Count Method. A total of 160 coun-
tries were included in the analysis based 
on 2018 data. 

.According to the analysis results, the outcomes of the 
proposed model were found to be consistent with the 
World Bank’s rankings. Infrastructure was identified 
as the most important criterion, whereas tracking and 
tracing ranked lowest in terms of significance. Based 
on the criterion weightings and country rankings, the 
study recommends prioritizing investments in infra-
structure and logistics quality. 
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Işık et al. 
(2020) 

This study aims to analyze the logistics 
performance of Central and Eastern Euro-
pean countries using Statistical Variance 
(SV) and the MABAC method. In this con-
text, 11 countries were included in the 
analysis, which was conducted using data 
from the year 2018. 
 

According to the findings, timeliness and international 
shipments emerged as the most important criteria for 
the logistics performance of these countries, while in-
frastructure was identified as the least significant in-
dicator. The Czech Republic, Poland, and Hungary 
were among the top-performing countries. For lower-
performing countries such as Latvia, Lithuania, and 
Slovakia, investments in timeliness and international 
shipment capabilities were recommended. 

Ulutaş & 
Karaköy 
(2019) 

This study aimed to evaluate the Logistics 
Performance Index (LPI) indicators of Eu-
ropean Union (EU) countries by combin-
ing the subjective SWARA and objective 
CRITIC weighting methods to determine 
criterion weights and rank the countries. 
This integrated approach was intended to 
ensure a more balanced determination of 
criterion importance and to enable a more 
accurate assessment of logistics perfor-
mance. The decision-making and ranking 
processes were conducted using the PIV 
method. A total of 28 EU member states 
were included in the analysis for the year 
2018. 

According to the analysis results, the integration of 
both subjective and objective weighting approaches 
identified infrastructure as the most significant crite-
rion. For the year 2018, Germany was determined to 
have the highest logistics performance among the an-
alyzed countries. The study recommends the use of 
measurement-based MCDM methods instead of equal 
weighting across indicators to ensure more accurate 
results when utilizing the LPI. 
 

Oğuz et al. 
(2019) 

In this study, seven Asian countries were 
ranked based on their LPI data using the 
TOPSIS method. The analysis was con-
ducted using data from the year 2018. 

The results of the study show that Singapore demon-
strated the highest performance across all criteria and 
ranked first in the overall performance ranking. South 
Korea and Taiwan also ranked among the high-per-
forming countries. It was recommended that countries 
such as Indonesia and Malaysia improve their infra-
structure investments and logistics systems. 

Gök Kısa & 
Ayçin 
(2019) 

The aim of this study is to analyze the lo-
gistics performance of OECD countries us-
ing LPI data through the SWARA and EDAS 
methods. 
 

The results indicate that logistics service quality and 
infrastructure are the most important criteria. Ger-
many, the Netherlands, and Sweden were identified as 
the top-performing countries in terms of logistics per-
formance. Türkiye ranked 27th among the evaluated 
countries. Accordingly, the study recommends that 
Türkiye increase its investments in infrastructure and 
enhance the quality of its logistics services. 

In the majority of studies, infrastructure and customs procedures stand out as the most 
prominent criteria. In a more limited number of studies, tracking and tracing systems, along 
with delivery speed, have also been highlighted as highly significant factors in determining lo-
gistics performance. When the geographical scope of the literature is examined, it becomes ev-
ident that a substantial focus has been placed on the European Union (EU), the OECD, G20, and 
RCEP countries. Regional analyses covering Asia and Central and Eastern Europe are also pre-
sent in the literature. However, within this framework, no direct evaluation has been found that 
specifically addresses the logistics performance of the Black Sea Economic Cooperation (BSEC) 
countries. Therefore, a study that assesses the logistics performance of BSEC countries using 
Multi-Criteria Decision-Making (MCDM) methods is expected to fill an important gap in existing 
literature. 
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From a data perspective, the years 2018 and 2023 are frequently used in LPI assess-
ments, while some studies have adopted long-term data analysis to examine trends over ex-
tended periods. In many of these studies, countries such as Germany, Singapore, and Finland 
consistently rank at the top due to their high logistics performance. In contrast, Türkiye is gen-
erally positioned among countries with moderate performance levels, with common recom-
mendations focusing on improving infrastructure and service quality. These findings from the 
literature indicate that logistics performance analyses go beyond merely describing the current 
state; they also reveal which criteria countries excel in or fall behind on, thereby laying the 
groundwork for comparative evaluations. In this context, such analyses contribute meaning-
fully to decision-making processes aimed at strategically enhancing national logistics capaci-
ties. 

Methodology 

This study utilizes LPI data published in the years 2016, 2018, and 2023. The Logistics 
Performance Index (LPI) is an interactive benchmarking tool designed to evaluate countries’ 
trade logistics performance across six indicators, helping them identify challenges and im-
provement opportunities. The index includes elements such as the efficiency of customs proce-
dures, quality of infrastructure, and the timeliness of deliveries. The data used in the rankings 
are derived from a survey conducted among logistics professionals, who assess the trade logis-
tics performance of the foreign countries with which they operate. As of 2023, the LPI allows 
for comparative assessments across 139 countries (World Bank, 2023). 

In this study, the Entropy and EDAS approaches, both of which are Multi-Criteria Deci-
sion-Making (MCDM) methods, were applied. First, the significance levels of the LPI indicators 
for BSEC countries were determined using the Entropy method. Subsequently, the countries 
were ranked using the EDAS method. Entropy was employed to calculate the weights of the 
criteria in the decision matrix, while EDAS was used to rank the decision alternatives. Detailed 
information regarding the methodology is provided below. 

1. Entropy Method 

In Multi-Criteria Decision-Making (MCDM) approaches, various methods have been de-
veloped to ensure the objectivity of the decision-making process and to determine the relative 
influence of each criterion. A wide range of such methods has been applied in the literature, 
with the entropy method being one of the most frequently used. This technique stands out for 
its ability to calculate the weights of criteria independently of the subjective judgments of deci-
sion-makers (Çatı et al., 2014, p. 204). 

In this study, the Entropy method was selected to objectively determine the importance 
levels of the identified criteria. The Entropy approach determines the weights of the criteria 
based directly on the data provided in the decision matrix. As it can be implemented without 
requiring expert opinion or personal judgment, the method offers advantages in terms of prac-
ticality and impartiality. Its most prominent strength lies in its ability to compute the relative 
impact of each criterion solely through numerical data, thereby eliminating subjective influ-
ences from the decision-making process (Ayçin, 2020, p. 132). 

The implementation steps of this method are defined by Hwang and Yoon (1981, pp. 
53–54) as follows: 

Step 1: Construction of the Decision Matrix 
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        𝑋1        𝑋2        𝑋𝑛 

D= 

𝑋11 𝑋12 𝑋1𝑛

𝑋21 𝑋22 𝑋2𝑛

⋮
𝑋𝑚1

⋮
𝑋𝑚2

⋮
𝑋𝑚𝑛

 

 

(1) 

A: Alternative, X: Criteria and Xmn: the value of alternative m with respect to criterion n. 
The matrix is formed by determining the number of alternatives m and the number of criteria 
n. 

Step 2: Normalization of criterion values 

The values of criteria with different units of measurement are normalized by calculating 
Pij values: 

𝑃𝑖𝑗 =
𝑥𝑖𝑗

∑ 𝑥𝑖𝑗
𝑚
𝑖=1

; ∀𝑖, 𝑗  (2) 

Step 3: Calculating Ej (entropy of value j)   

𝐸𝑗 = −𝑘 ∑[𝑃𝑖𝑗

𝑚

𝑖=1

ln 𝑃𝑖𝑗]; ∀𝑗 (3) 

Here k is a constant and is calculated with the formula k= 1 / ln (m). The value of Ej is 
also guaranteed to be 0 < Ej < 1 

Step 4: Calculating dj as the degree of diversity of the information obtained from the re-
sults of criterion j 

𝑑𝑗 = 1 − 𝐸𝑗;  ∀𝑗 (4) 

Step 5: Calculation of wj weights as the degree of importance of criterion j 

𝑤𝑗 =
𝑑𝑗

∑ 𝑑𝑗
𝑛
𝑗=1

; ∀𝑗 (5) 

2. EDAS Method 

In this study, the EDAS (Evaluation based on Distance from Average Solution) method 
was employed to evaluate the logistics performance indicators of the alternatives, and the al-
ternatives were ranked based on the resulting weight values derived from the evaluation. The 
EDAS method provides an objective assessment framework within multi-criteria decision-mak-
ing (MCDM) processes by considering the distances of alternatives from both the positive and 
negative average solutions. The implementation of the method follows a structured set of steps 
as defined by Ghorabaee et al. (2015: 438–440). 

Step 1: Selecting the most important criteria defining the alternatives 

Step 2: Creating the decision-making matrix (X) 

 

A1 
A2 
. 
. 
. 

Am 



 
 

Assessment of Logistics Infrastructure and Service Indicators in Black Sea Economic… 
 

1075 

 

 

 

 

X=[Xij]n x m= 

𝑋11 𝑋12 𝑋1𝑚

𝑋21 𝑋22 𝑋2𝑚

⋮
𝑋𝑛1

⋮
𝑋𝑛2

⋮
𝑋𝑛𝑚

 

 

(6) 

Xij represents the performance value of alternative i according to criterion j. 

Step 3: Determining the average solution for all criteria. 

AV = [AVj ]1 x m (7) 

AVj in the formula is calculated as follows: 

AVj = 
∑ X𝑖𝑗

n
i=1

n
  (8) 

Step 4: Calculating the negative distance from the mean (NDA) and positive distance from 
the mean (PDA) by criterion type (benefit and cost) 

PDA = [PDAij]nxm (9) 

NDA = [NDAij]nxm (10) 

If criterion j-th is a utility-based criterion; 

PDAij=
max(0,(X𝑖𝑗 − AV𝑗))

AV𝑗
  (11) 

NDAij=
max(0,(AV𝑗 − X𝑖𝑗))

AV𝑗
 (12) 

If criterion j-th is a cost-based criterion; 

PDAij=
max(0,(AV𝑗 − X𝑖𝑗))

AV𝑗
  (13) 

NDAij=
max(0,(X𝑖𝑗 − AV𝑗))

AV𝑗
 (14) 

𝑃𝐷𝐴ij: It refers to the positive distance of the i-th alternative from the average solution 
with respect to the j-th criterion. 

𝑁𝐷𝐴ij: It denotes the negative distance of the i-th alternative from the average solution 
with respect to the j-th criterion. 

Step 5: Determination of the weighted sum of the Positive Distance from Average (PDA) 
and Negative Distance from Average (NDA) for all alternatives. 

SPi = ∑ 𝑤𝑗 𝑃𝐷𝐴𝑖𝑗
𝑚
𝑗=1     (15) 
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SPj = ∑ 𝑤𝑗 𝑁𝐷𝐴𝑖𝑗
𝑚
𝑗=1   (16) 

wj : j-th denotes the weight of the j-th criterion. 

Step 6: Normalization of 𝑆𝑆𝑆 and 𝑆𝑆𝑆 values for all criteria 

𝑁𝑆𝑃𝑖  =
𝑆𝑃𝑖

𝑚𝑎𝑥𝑖(𝑆𝑃𝑖)
    (17) 

𝑁𝑆𝑁𝑖 = 1 −  
𝑆𝑁𝑖

𝑚𝑎𝑥𝑖(𝑆𝑁𝑖)
  (18) 

Step 7: Calculation of the assessment scores (AS) for each alternative 

𝐴𝑆𝑖  = 
1

2
 (NSPi+NSNi),    (19) 

0 ≤ 𝐴𝑆𝑖   ≤ 1 𝐴𝑆𝑖  value must be between 0 and 1             

Step 8: The alternatives are ranked in descending order based on their assessment scores 
(AS). The alternative with the highest AS value is identified as the most favorable option among 
the available alternatives. All other alternatives are classified according to this ranking. 

Application and Findings 

In this section, the findings of the analyses conducted for weighting the criteria and ran-
king the countries are presented. 

 1. Determination of Criterion Weights Using the Entropy Method 

 The LPI (Logistics Performance Index) scores of the BSEC (Black Sea Economic Cooper-
ation) member states, which constitute the decision alternatives, have been considered as the 
evaluation criteria. In this context, the dataset used in the study consists of decision matrices 
developed based on logistics performance indicators. As the study involves a comparative anal-
ysis across three different years, the decision matrices for each respective year are presented 
in Table 2. 

Table 2. Decision Matrices for the Years 2016, 2018, and 2023 for BSEC Countries 

2016 

Country  Customs Infrastruc-
ture 

International 
Shipments 

Logistics Ser-
vice Quality 
and Compe-

tence 

Tracking 
and 

Tracing 

Timeli-
ness 

Albania 2,23 1,98 2,48 2,48 2,15 3,05 

Bulgaria 2,40 2,35 2,93 3,06 2,72 3,31 

Armenia 1,95 2,22 2,22 2,21 2,02 2,60 

Georgia 2,26 2,17 2,35 2,08 2,44 2,80 

North Macedonia 2,21 2,58 2,45 2,36 2,32 3,13 

Moldova 2,39 2,35 2,60 2,48 2,67 3,16 

Romania 3,00 2,88 3,06 2,82 2,95 3,22 

Russia 2,01 2,43 2,45 2,76 2,62 3,15 
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Serbia 2,50 2,49 2,63 2,79 2,92 3,23 

Türkiye 3,18 3,49 3,41 3,31 3,39 3,75 

Ukraine 2,30 2,49 2,59 2,55 2,96 3,51 

Greece 2,85 3,32 2,97 2,91 3,59 3,85 

2018 
Albania 2,35 2,29 2,82 2,56 2,67 3,20 

Bulgaria 2,94 2,76 3,23 2,88 3,02 3,31 

Armenia 2,57 2,48 2,65 2,50 2,51 2,90 

Georgia 2,42 2,38 2,38 2,26 2,26 2,95 

North Macedonia 2,45 2,47 2,84 2,74 2,64 3,03 

Moldova 2,25 2,02 2,69 2,30 2,21 3,17 

Romania 2,58 2,91 3,18 3,07 3,26 3,68 

Russia 2,42 2,78 2,64 2,75 2,65 3,31 

Serbia 2,60 2,60 2,97 2,70 2,79 3,33 

Türkiye 2,71 3,21 3,06 3,05 3,23 3,63 

Ukraine 2,49 2,22 2,83 2,84 3,11 3,42 

Greece 2,84 3,17 3,30 3,06 3,18 3,66 

2023 

Albania 2,4 2,7 2,8 2,3 2,5 2,3 

Bulgaria 3,1 3,1 3,0 3,3 3,5 3,3 

Armenia 2,5 2,6 2,2 2,6 2,7 2,3 

Georgia 2,6 2,3 2,7 2,6 3,1 2,8 

North Macedonia 3,1 3,0 2,8 3,2 3,5 3,2 

Moldova 1,9 1,9 2,7 2,8 3,0 2,8 

Romania 2,7 2,9 3,4 3,3 3,6 3,5 

Russia 2,4 2,7 2,3 2,6 2,9 2,5 

Serbia 2,2 2,4 2,9 2,7 3,4 2,9 

Türkiye 3 3,4 3,4 3,5 3,6 3,5 

Ukraine 2,4 2,4 2,8 2,6 3,1 2,6 

Greece 3,2 3,7 3,8 3,8 3,9 3,9 

The decision matrix presented in Table 2 has been normalized using Equation (2) with 
respect to the criteria under consideration. The normalized decision matrices for the years 
2016, 2020, and 2023 are provided in Table 3. 
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Table 3. Normalized Decision Matrices for BSEC Countries Based on the Entropy Method 

2016 

Country 
 

Customs Infrastruc-
ture 

Interna-
tional Ship-

ments 

Logistics 
Service 

Quality and 
Competence 

Tracking 
and Tracing 

Timeliness 

Albania 0,07628017 0,06440588 0,07729047 0,07812776 0,06569258 0,07867821 

Bulgaria 0,08193392 0,07643883 0,09113734 0,09613146 0,08303478 0,08535084 

Armenia 0,06645742 0,07207304 0,06890185 0,06937629 0,06173505 0,06716273 

Georgia 0,07711477 0,07044396 0,07308863 0,06530536 0,07452155 0,07232863 

North Mace-
donia 

0,07550057 0,08391971 0,07613893 0,07411644 0,07090124 0,08071378 

Moldova 0,08172806 0,07650021 0,08096420 0,07791106 0,08138497 0,08149169 

Romania 0,10241740 0,09371277 0,09514440 0,08868282 0,08993716 0,08315949 

Russia 0,06849775 0,07899009 0,07622176 0,08679716 0,07985852 0,08134032 

Serbia 0,08534783 0,08099118 0,08192808 0,08775645 0,08914662 0,08327166 

Türkiye 0,10861553 0,11358745 0,10614253 0,10413747 0,10364409 0,09668776 

Ukraine 0,07864533 0,08111264 0,08063353 0,08014475 0,09045199 0,09057903 

Greece 0,09746125 0,10782424 0,09240829 0,09151300 0,10969145 0,09923589 

2018 

Albania 0,076626489 0,073274951 0,081620281 0,078214685 0,079535699 0,08087451 

Bulgaria 0,095903269 0,088267847 0,093466813 0,088069609 0,089968071 0,08367309 

Armenia 0,084026278 0,079358691 0,076567814 0,076519599 0,074927299 0,07313207 

Georgia 0,079123687 0,076103466 0,068662255 0,06897716 0,06733323 0,07437655 

North Mace-
donia 

0,08007688 0,079022741 0,082006638 0,083850769 0,078868627 0,07663860 

Moldova 0,073578212 0,064530033 0,077845332 0,070297815 0,065814034 0,07996929 

Romania 0,084252554 0,092865497 0,091812765 0,093948568 0,097410627 0,09297591 

Russia 0,079018074 0,088657403 0,076422515 0,084033552 0,07895065 0,08366834 

Serbia 0,084788062 0,083057078 0,085882288 0,082669707 0,083216548 0,08417629 

Türkiye 0,088586469 0,102549324 0,088465129 0,093127754 0,09646565 0,09161813 

Ukraine 0,081329412 0,070962725 0,08177694 0,086887203 0,092773046 0,08641685 

Greece 0,092690614 0,101350243 0,095471232 0,09340358 0,094736519 0,09248039 

2023 

Albania 0,076190476 0,081570997 0,08045977 0,065155807 0,06443299 0,06460674 

Bulgaria 0,098412698 0,093655589 0,086206897 0,093484419 0,090206186 0,09269663 

Armenia 0,079365079 0,078549849 0,063218391 0,073654391 0,069587629 0,06460674 

Georgia 0,082539683 0,069486405 0,077586207 0,073654391 0,079896907 0,07865169 

North Mace-
donia 

0,098412698 0,090634441 0,08045977 0,090651558 0,090206186 0,08988764 

Moldova 0,06031746 0,057401813 0,077586207 0,079320113 0,077319588 0,07865169 
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Romania 0,085714286 0,087613293 0,097701149 0,093484419 0,092783505 0,09831461 

Russia 0,076190476 0,081570997 0,066091954 0,073654391 0,074742268 0,07022472 

Serbia 0,06984127 0,072507553 0,083333333 0,076487252 0,087628866 0,08146067 

Türkiye 0,095238095 0,102719033 0,097701149 0,099150142 0,092783505 0,09831461 

Ukraine 0,076190476 0,072507553 0,08045977 0,073654391 0,079896907 0,07303371 

Greece 0,101587302 0,111782477 0,109195402 0,107648725 0,100515464 0,10955056 

The weights of the criteria, calculated using the Entropy method for all criteria and ye-
ars, are presented in Table 4. 

Table 4. Criterion Weights Calculated by Year 

Year Customs Infra-
structure 

International 
Shipments 

Logistics Service Quality 
and Competence 

Tracking and 
Tracing 

Timeliness 

2016 0,166630 0,166537 0,166750 0,166719 0,166547 0,166817 

2018 0,166753 0,166539 0,166704 0,166683 0,166576 0,166745 

2023 0,166686 0,166555 0,166680 0,166685 0,166797 0,166597 

The change in the weights of the logistics performance index components considered 
as criteria over the years is presented in Table 5 and Figure 1. Based on the criterion weights, 
it was determined that in 2016, the three most significant criteria in terms of logistics perfor-
mance for BSEC countries were, respectively, Timeliness, International Shipments, and Logis-
tics Service Quality and Competence. In 2018, however, the weight of the Customs criterion 
increased, and the top three criteria became Customs, Timeliness, and International Shipments. 
According to the weight values for 2023, the top three criteria were identified as Timeliness, 
Customs, and Logistics Service Quality and Competence, respectively. These results indicate 
that the most prominent criteria throughout the 2016–2023 period were Timeliness and Cus-
toms.  It can be particularly noted that the importance of the customs criterion increased most 
significantly during the transition from 2016 to 2018. Specifically, this criterion rose from fo-
urth place in 2016 to first place in 2018. However, in 2023, it maintained the second position. 
By contrast, the criterion with consistently lower weights across all years was identified as inf-
rastructure. 

Table 5. Ranking of Criteria Based on Weight Values by Year 

Ranking Criteria 2016 Criteria 2018 Criteria 2023 

1 Timeliness 0,166817 Customs 0,166753 Timeliness 0,166797 

2 International Ship-
ments 

0,166750 Timeliness 0,166745 Customs 0,166686 

3 Logistics Service 
Quality and Compe-
tence 

0,166719 International 
Shipments 

0,166704 Logistics Service 
Quality and Com-
petence 

0,166685 

4 Customs 0,166630 Logistics Service 
Quality and Com-
petence 

0,166683 International 
Shipments 

0,166680 

5 Tracking and Tracing 0,166547 Tracking and 
Tracing 

0,166576 Tracking and 
Tracing 

0,166597 

6 Infrastructure 0,166537 Infrastructure 0,166539 Infrastructure 0,166555 
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Graph 1. Ranking of the Criteria Based on Their Weight Values Over the Years 

Based on the criterion weights, the logistics performance of countries was compared 
using the EDAS method, and the corresponding ASi values are presented in Table 6. 

Table 6. 𝐴𝑆𝑖 Values of the Countries According to the EDAS Method 

Country 2016 2018 2023 
Albania 0,184 0,280 0,024 
Bulgaria 0,540 0,781 0,695 
Armenia 0,000 0,239 0,000 
Georgia 0,144 0,019 0,231 
North Macedonia 0,294 0,356 0,633 
Moldova 0,394 0,000 0,011 
Romania 0,699 0,880 0,698 
Russia 0,345 0,430 0,095 
Serbia 0,526 0,527 0,283 
Türkiye 1,000 0,934 0,806 
Ukraine 0,486 0,497 0,188 
Greece 0,869 1,000 1,000 

Table 7 presents the ranking of BSEC countries' logistics performance based on the 
components of the Logistics Performance Index, as calculated using the EDAS method. Accord-
ing to the results, the top three performing countries in 2016 were Türkiye, Greece, and Roma-
nia, respectively. In both 2018 and 2023, the ranking shifted slightly, with Greece taking the 
lead, followed by Türkiye and Romania. As evident from the table, these three countries con-
sistently emerged as the best performers in logistics across the 2016–2023 period.  

Table 7. Country Rankings According to the EDAS Method 

Ranking Country 2016 Country 2018 Country 2023 
1 Türkiye 1,0000 Greece 1,0000 Greece 1,0000 
2 Greece 0,8694 Türkiye 0,9335 Türkiye 0,8062 
3 Romania 0,6994 Romania 0,8797 Romania 0,6982 
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4 Bulgaria 0,5397 Bulgaria 0,7806 Bulgaria 0,6948 
5 Serrbia 0,5259 Serbia 0,5268 North Macedonia 0,6335 
6 Ukraine 0,4862 Ukraine 0,4974 Serbia 0,2828 
7 Moldova 0,3939 Russia 0,4305 Georgia 0,2312 
8 Russia 0,3447 North Macedonia 0,3561 Ukraine 0,1885 
9 North Macedonia 0,2938 Albania 0,2804 Russia 0,0950 
10 Albania 0,1845 Armenia 0,2389 Albania 0,0241 
11 Georgia 0,1437 Georgia 0,0186 Moldova 0,0115 
12 Armenia 0,0000 Moldova 0,0000 Armenia 0,0000 

 Conclusion, Discussion, and Recommendations 

 The level of logistics performance is a crucial factor in enabling both developed contries 
and emerging economies to maintain the sustainable flow of goods and services in international 
trade and to adapt to global competition. In this regard, identifying the criteria that influence 
countries’ logistics performance and analyzing these criteria based on their relative importance 
is of significant value for both decision-makers and researchers. The BSEC (Black Sea Economic 
Cooperation) member states, strategically located between Europe and Asia, possess globally 
significant ports and serve as central nodes for multimodal transport, energy corridors, and 
international trade routes. 

Following the dissolution of the Soviet Union, many BSEC member countries underwent 
both political and economic transformations, which also necessitated the restructuring of their 
foreign trade systems and logistics infrastructure. Therefore, analyzing the logistics perfor-
mance levels of BSEC countries based on objective data offers valuable insights that can 
strengthen regional integration and guide the development of sustainable logistics strategies. 

Accordingly, this study evaluates the logistics performance levels of BSEC member 
states using an integrated Entropy-EDAS approach. Based on this methodological framework, 
the criteria influencing logistics performance were objectively weighted, and separate rankings 
for the years 2016, 2018, and 2023 were obtained for each BSEC country. The findings derived 
from these analyses facilitate the assessment of the countries’ logistics priorities, strengths, and 
weaknesses, while also providing a foundation for policy recommendations. 

The results obtained from the Entropy-based evaluation of the importance levels of the 
criteria indicate that timeliness emerges as a key factor in the logistics activities of BSEC coun-
tries. In particular, the fact that “Timeliness” had the highest weight in both 2016 and 2023 can 
be interpreted as a reflection of global supply chains increasingly focusing on time sensitivity 
in response to customer demands. The prominence of the Customs criterion in 2018 and 2023 
highlights the increasing significance of customs procedures on logistics performance due to 
rising international trade barriers, regional integration challenges, and delays at border cross-
ings. For countries such as Türkiye, Bulgaria, Romania, Ukraine, and Georgia, which serve as a 
bridge between Europe and Asia and accommodate multinational trade routes via land, sea, and 
rail, customs procedures constitute a fundamental determinant of both foreign trade volume 
and logistics efficiency. 

In the post-2018 period, escalating tensions in Russia–Ukraine relations, the annexa-
tion of Crimea, and growing political instability in Eastern Europe have rendered customs pro-
cesses more complex and time-consuming for BSEC countries. In particular, Russia’s aggression 
toward Ukraine and the sanctions imposed by the European Union have led to stricter border 
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controls and more complicated customs procedures (European Parliament, 2022), thereby neg-
atively affecting the reliability of the logistics chain. 

Consequently, although BSEC countries maintain strong trade relations with both Eu-
rope and Eurasia, their political and economic heterogeneity imply that the efficiency of cus-
toms operations in certain regions plays a decisive role in overall logistics performance. Any 
disruptions at customs checkpoints can significantly increase costs, especially for the smaller 
and developing BSEC members, and contribute to greater fragility within their supply chains. 

The infrastructure criterion consistently received relatively lower weight values com-
pared to other criteria in the years 2016, 2018, and 2023. The BSEC countries occupy a strate-
gically important transit zone between China-Europe railway projects (such as the Middle Cor-
ridor), the EU’s Eastern European connection routes, and Russia’s North–South transport axes. 
However, it can be stated that many of these corridors have not yet reached their full potential 
due to regional integration issues and ongoing political tensions, such as the Russia–Ukraine 
war and the Armenia–Azerbaijan conflict. 

Therefore, although transportation corridors exist in the region, their limited opera-
tional integration and efficiency reduce the practical impact of the infrastructure criterion on 
overall logistics performance. In this context, one of the key priorities of BSEC is to enhance 
interregional trade and logistics activities, and to facilitate the cross-border movement of goods 
and people (Republic of Türkiye, Ministry of Foreign Affairs, 2025). 

The findings derived from the EDAS-based analysis of the alternatives reveal that, wit-
hin the BSEC region, Greece, Türkiye, and Romania demonstrated the highest levels of perfor-
mance over the period 2016–2023. These results can be attributed to several factors, including 
their strategic geographical locations, investments in transportation and logistics infrastruc-
ture, levels of integration with the European Union, and relatively high trade volumes. Notably, 
Greece possesses one of the world's largest commercial shipping fleets. A significant contribu-
tor to its logistics advancement has been the large-scale investment in the Port of Piraeus as 
part of China’s Belt and Road Initiative (BRI). The port has been modernized by COSCO, China’s 
state-owned logistics giant (Yılmaz & Sabancı, 2021, p. 92). As a result, the Port of Piraeus has 
become a strategic transshipment hub for maritime trade between Europe and Asia (Güçyet-
mez & Kısacık, 2025, p. 916). Moreover, Greece is strategically positioned as a key transit point 
within the framework of the India–Middle East–Europe Economic Corridor (IMEC), serving as 
the main European gateway for cargo shipped via sea from the Port of Haifa. Through the Port 
of Piraeus, these goods are transported overland to various European destinations, positioning 
Greece as a strategic multimodal logistics hub on the European leg of the corridor (Özdemir & 
Çökerdenoğlu, 2024, p. 92). Greece is also integrated into the EU’s common customs policies 
and digitalization initiatives, enabling it to demonstrate higher performance in criteria such as 
customs efficiency and timeliness, compared to other EU member states. 

Türkiye, on the other hand, lies at the intersection of land, sea, air, and rail corridors 
that connect Europe and Asia. Functioning as a strategic logistics bridge between the two con-
tinents, Türkiye has, in recent years, undertaken numerous major projects aimed at strength-
ening its international logistics infrastructure. These initiatives have significantly enhanced Tü-
rkiye’s role in global trade and provided substantial advantages in transit transport. For in-
stance, the Baku–Tbilisi–Kars (BTK) Railway Line constitutes a critical segment of the Middle 
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Corridor, extending from China to Europe, and plays a pivotal role in linking Türkiye with Cen-
tral Asia and the Caucasus region en route to Europe (Republic of Türkiye, Ministry of Trade, 
2024). Additionally, the Trans-Anatolian Natural Gas Pipeline Project (TANAP), which trans-
ports natural gas from Azerbaijan to Europe via Türkiye, supports Türkiye’s ambition to be-
come a major energy corridor, while enhancing the country’s energy supply security. TANAP 
thereby places Türkiye at the center of European energy logistics (Republic of Türkiye, Ministry 
of Energy and Natural Resources, 2025). In addition, the Zangezur Corridor stands out as a pro-
ject aiming to establish a direct land and rail connection between Türkiye and Azerbaijan, 
thereby creating a new logistics route between Türkiye and Central Asia (Gasımova & Yurcu, 
2023, p. 2). Beyond this, Türkiye’s position as an emerging logistics hub is also reinforced by its 
Customs Union relationship with the European Union and its inclusion in the Trans-European 
Transport Network (TEN-T). In light of these developments, it can be stated that Türkiye’s high 
ranking in logistics performance among BSEC countries is significantly driven by its strategic 
geographical location, robust infrastructure investments, and active involvement in interna-
tional integration initiatives (TCDD, 2022). Romania has also advanced its infrastructure pro-
jects through EU transportation and logistics investment funds. Its location along the TRACECA 
(Transport Corridor Europe–Caucasus–Asia), which is considered a modern extension of the 
ancient Silk Road, enables Romania to offer one of the shortest, fastest, and potentially most 
cost-effective maritime transport links in the east–west direction (Çaylan, 2011, p. 93). The lo-
cation of the Port of Constanța as a key export gateway for Romanian oil further enhances the 
country’s port efficiency and strategic importance in the Black Sea region. In addition, Romania 
has received €985.3 million in funding for 42 projects under the CEF-Transport (Connecting 
Europe Facility – Transport) program (European Commission, 2020). These factors contribute 
to Romania’s position as one of the top-performing BSEC countries in terms of logistics perfor-
mance. 

The findings also reveal that ongoing military conflicts, infrastructure destruction, and 
border security issues in countries such as Ukraine and Russia have negatively impacted their 
logistics performance. In fact, both countries dropped two places in the 2023 ranking compared 
to 2016, placing them at the bottom of the BSEC logistics performance list. This decline reflects 
the damaging impact of war on transportation infrastructure and the operational restrictions 
imposed in these regions. The lower rankings of Georgia, Moldova, and Armenia, on the other 
hand, can be attributed to their relatively limited foreign trade volumes and underdeveloped 
transport infrastructure compared to other member countries within the BSEC framework. 

Policy Recommendations 

The research findings indicate that the “Customs” criterion was among the most influ-
ential factors in 2018 and 2023 across BSEC countries. In this regard, it is recommended that 
digital customs systems be integrated among BSEC member states. Developing members 
should be encouraged to adopt electronic data interchange (EDI), blockchain-based customs 
inspection tools, and AI-supported digital solutions. Furthermore, harmonization processes 
with standards such as the EU Customs Code should be accelerated, and common customs pro-
cedures should be established. These measures would help minimize time and cost losses at 
border crossings. 

The “Timeliness” criterion was identified as the most important factor throughout all 
evaluated years, highlighting the need for time-sensitive logistics systems in BSEC countries. In 
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this context, the development of digital coordination systems among logistics centers in the re-
gion should be prioritized. Additionally, potential disruptions at border gates, port entries and 
exits, and rail transit points should be addressed by improving operational speed and capacity 
at these strategic locations. 

The persistently low weight of the “Infrastructure” criterion over the years reveals the 
operational inefficiencies of existing corridors. To mitigate this, resilient infrastructure projects 
capable of withstanding disasters, wars, and crises should be developed. This approach would 
help reduce vulnerabilities arising from conflicts such as the Russia–Ukraine war. 

Moreover, the European Union’s development of an integrated logistics infrastructure 
model under the Trans-European Transport Network (TEN-T)—which includes 5G technolo-
gies, digital infrastructures, and environmentally friendly transport systems—serves as a valu-
able model for the BSEC region (TCDD, 2022). The TEN-T policy of installing electric vehicle 
charging stations every 60 kilometers and building alternative fuel infrastructure along its core 
and comprehensive networks underscores the need for similar sustainable transport strategies 
within BSEC countries.  

Accordingly, the following strategic recommendations are proposed. First, low-carbon 
logistics corridors should be established across BSEC countries in order to promote environ-
mentally sustainable trade and transport practices. In addition, the deployment of 5G-enabled 
intelligent transportation infrastructure is essential for enhancing connectivity, efficiency, and 
real-time data management in logistics operations. Finally, charging and refueling stations for 
alternative fuels—such as electricity, hydrogen, and LNG—should be integrated into national 
transportation networks to support the transition toward greener mobility solutions. 

By implementing such strategies, the region’s transportation infrastructure will ad-
vance in terms of both environmental sustainability and digital integration. This will not only 
enhance the logistics compatibility between BSEC countries and the EU but also improve their 
competitiveness in Euro-Eurasian trade and significantly boost logistics performance levels. 

Recommendations for Future Research 

In future studies, if new components are added to the index, these analyses can be up-
dated accordingly for subsequent years, potentially yielding different and more comprehensive 
results. In particular, considering the bidirectional and dynamic interaction between interna-
tional trade and logistics, the influence of foreign trade indicators on logistics performance in 
BSEC countries could be further explored through econometric analysis methods. In this con-
text, incorporating variables such as import and export volumes, trade openness ratios, mem-
bership in regional trade agreements, and indicators of political and economic crises would en-
able a more comprehensive and policy-oriented evaluation of the logistics performance of the 
countries in question. 
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