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6™ International Symposium on Sustainable Logistics 'Resilience'

Dear Participants, Esteemed Researchers, and Distinguished Guests,

On behalf of Toros University, I am honored to welcome you to the 6th International
Symposium on Sustainable Logistics. We take great pride in organizing the sixth edition
of this symposium, and we are delighted to see the growing interest and participation
each year, which strengthens the academic and sectoral impact of our event. Till now, we
have successfully organized events in collaboration with 8 different partner universities
from 6 different countries and we are very pleased with the increasing interest to this
symposium and it encourages us.

For this symposium, again, our partners are Birmingham City University from the United
Kingdom, Lazarski University from Poland, Hochschule Wismar University from
Germany, The University of Tokyo from Japan, and Jean Monet Center of Excellance
on Sustainability from France, and also supported by Turkish Logistics Association and
especially The Scientific and Technological Research Consule of Turkiye.

This year, we have chosen “Sustainable Logistics within the Framework of the
Resilience” as the central theme of our symposium. Resilience in logistics has become
a defining priority in an era characterized by geopolitical tensions, climate-related
disruptions, public health crises, and increasing supply chain complexity. It refers not
only to the capacity of logistics systems to absorb shocks and maintain continuity,
but also to their ability to adapt, recover, and transform in response to uncertainty.
In this sense, resilience is no longer a reactive concept; it is a strategic and systemic
capability that underpins sustainability, competitiveness, and long-term operational
stability. Strengthening resilience in logistics therefore requires integrated approaches
that combine digitalization, flexibility, risk governance, infrastructure preparedness, and
collaborative decision-making across supply chain actors. All these mean that the crisis
are new normal.

Throughout the symposium, we will discuss vital topics such as resilience, digitalization,
sustainability, risk management, agility, circularity and so on. We also believe that
this platform will serve as a valuable opportunity to strengthen university-industry
collaborations, support young researchers, and expand international scientific networks.
I would like to take this opportunity to extend my sincere gratitude to our distinguished
keynote speakers; Prof. Amir Nejad, from Norwagien University of Sciences and
Technology, Prof. Peter Hellinckx, from University of Antwerp, and Dr. Sui Zhongyi,
from University of Tokyo, for generously sharing their time, expertise, and insights.
Their valuable contributions will undoubtedly enrich our discussions and inspire new
perspectives on sustainable logistics.
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And also I would like to thank to President of the Turkish Logistics Association, Prof.
Mehmet Tanyas, Vice President of the Turkish Logistics Association, Prof. Giilgin
Biiyiikozkan, and Board Member of the Turkish Logistics Association, Prof. Zafer Acar,
who contributed us for this organization and provided all kinds of support.

I also would like to thank to The Scientific and Technological Research Consule of
Turkiye, who foster us within the scope of domestic scientific event organization support
program.

In addition, I would also like to express my special thank to Chairman of Toros University
Founding Board of Trustees Mr. Ali Ozveren, Chairman of Toros University Board of
Trustees Mr. Sertag Ozveren and Rector of Toros University Prof. Omer Aridz.

And finally I would like to express my heartfelt gratitude to the organizing committee,
whose tireless efforts have made this event possible. Without their dedication and
generosity, this symposium would not have achieved its full potential.

Let us embrace this unique opportunity to deepen our understanding of different
perspetives of resilience and the role of logistics.

Well come again 6 th International Symposium on Sustainable Logistics.

Thank you, and wish you all a fruitful and memorable symposium.

Chair of Symposium
Prof. Ayhan DEMIRCI
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An Evaluation of the Relationship Between Climate Law
No. 7552 and the Logistics Sector from the Perspective of
Administrative Law

1L ecturer Furkan KIRPIK ®

1 Department of Law Toros University, Public Law PhD Student at Selcuk University Mersin, 33130 TURKIYE
furkan kirpik@toros.edu.tr

To combat climate change, Tiirkiye became a party to the United Nations Framework Convention on Climate Change
in 2004 and to the Kyoto Protocol in 2009. In 2015, the Paris Agreement was adopted at the 21st Conference of the
Parties held under the United Nations Framework Convention on Climate Change. Tiirkiye was among the countries
that accepted the Agreement and signed it on 22 April 2016 with an emphasis on its status as a developing country. On
the other hand, following the announcement of the European Green Deal by the European Union on 11 December 2019,
with the aim of making Europe the first climate-neutral continent by 2050, Tiirkiye published its Green Deal Action Plan
on 16 July 2021. Subsequently, the Paris Agreement was adopted by the Turkish Grand National Assembly on 6 October
2021 under the title “Law on the Approval of the Ratification of the Paris Agreement” and entered into force after being
published in the Official Gazette dated 7 October 2021. In line with this Agreement, Tiirkiye set a net-zero emissions
target by 2053, and on 29 October 2021, the Presidency of Climate Change was established as an affiliated institution
of the Ministry of Environment, Urbanization and Climate Change. In 2025, Tiirkiye’s first Climate Law entered into
force after being published on 9 July 2025. The purpose of the Law is to combat climate change in line with the vision of
green growth and the target of net-zero emissions. In this regard, the Law provides for the establishment of an Emissions
Trading System (ETS) to limit greenhouse gas emissions, the management of carbon pricing instruments, the preparation
of national allocation plans, and the establishment of the Tiirkiye Green Taxonomy.

Under the Law, the ETS is defined as a national and/or international market-based mechanism that operates on the
principle of setting a cap on greenhouse gas emissions in line with the net-zero emissions target and encourages the
reduction of greenhouse gas emissions through the purchase and sale of allowances. The logistics sector in Tiirkiye has
a significant share in greenhouse gas emissions. According to 2021 data, the largest share in these emissions belongs to
the road transport sector, with 86.50 Mt CO:-eq emissions. The ETS will directly affect the logistics sector. The authority
to establish this system and to allocate allowances has been granted to the Presidency of Climate Change. On the other
hand, the Law also regulates carbon crediting processes, prohibitions concerning substances that deplete the ozone layer,
and administrative fines to be imposed on those who violate these rules. In this respect, the issue must be evaluated
from the perspective of administrative law. Administrative discretion refers to the power of the administration in cases
where legal norms do not command, authorize, or oblige the administration to act in a specific manner. Accordingly, it
is observed that the Law grants the administration broad discretionary powers regarding the allowances granted for the
right to emit. An administrative act is an act that produces legal consequences through the unilateral declaration of will
by the administration. The greenhouse gas emission permit envisaged for enterprises under the Law is an individual and
conditional administrative act. An administrative sanction is a penalty imposed directly by the administration, without the
need for a court decision, based on the authority expressly granted by law. The Law provides for various administrative
fines for acts contrary to the prohibitions or restrictions concerning the monitoring of greenhouse gas emissions. Delegation
of authority refers to the transfer of authority by one office or official to another office or official in cases expressly
provided for by law. The Ministry of Environment, Urbanization and Climate Change has been granted the possibility to
delegate its powers under the Law to the Presidency of Climate Change. For these reasons, the Climate Law will directly
affect the logistics sector in Tiirkiye. In this study, the relationship between the Climate Law and the logistics sector
will be evaluated from the perspective of administrative law, and it will examine how concepts of administrative law
such as administrative discretion, administrative act, administrative sanction, public interest, administrative organization,
delegation of authority, and judicial review will affect the logistics sector.

Keywords: Climate Change, Paris Agreement, European Green Deal, Climate Law No. 7552, Emissions Trading System,
Logistics Sector, Administrative Law, Administrative Discretion.
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7552 Sayih Iklim Kanunu’nun Lojistik Sektoriiyle Iliskisinin
Idare Hukuku Acisindan Degerlendirilmesi

1Ogr. Gor. Furkan KIRPIK ®

1 Toros Universitesi, Selguk Universitesi Kamu Hukuku Doktora Programi Ogrencisi Mersin, 33130 TURKIYE
furkan kirpik@toros.edu.tr

Tiirkiye iklim degisikligiyle miicadele etmek amaciyla Birlesmis Milletler Iklim Degisikligi Cerceve Sozlesmesine
2004 yilinda, Kyoto protokoliine 2009 yilinda taraf olmustur. 2015 yilinda Birlesmis Milletler Iklim Degisikligi Cerceve
Sozlesmesi kapsaminda 21. Taraflar Konferansinda Paris Sozlesmesi kabul edilmistir. Tiirkiye sozlesmeyi kabul eden
tilkeler arasinda yer almig ve 22 Nisan 2016 tarihinde anlagsmay1 gelismekte olan iilke vurgusuyla imzalamistir. Diger
taraftan 11 Aralik 2019 tarihinde Avrupa Birligi tarafindan Avrupa’y1 2050 yil1 itibariyle ilk iklim nétr kita yapma hedefi
dogrultusunda Avrupa Yesil Mutabakatinin agiklanmasinin ardindan, 16 Temmuz 2021 tarihinde Tiirkiye Yesil Mutabakat
Eylem Plan1 yayimlanmigtir. Akabinde Paris anlagsmasi “Paris Anlasmasinin Onaylanmasinin Uygun Bulunduguna Dair
Kanun” ismiyle 6 Ekim 2021 tarihinde TBMM’de kabul edilip 7 Ekim 2021 tarihli Resmi Gazete’de yayinlanarak
yiirlirliige girmistir. Bu anlagsma dogrultusunda Tirkiye’de 2053 yilina kadar net sifir emisyon hedefi belirlenerek 29
Ekim 2021 tarihinde Cevre, Sehircilik ve iklim Degisikligi Bakanligia bagh kurulus olarak Iklim Degisikligi Bagkanlig
kurulmustur. 2025 yilinda Tiirkiye nin ilk iklim Kanunu 9 Temmuz 2025 tarihinde yayimlanarak yiiriirliige girmistir.
Kanun’un amact yesil biiylime vizyonu ve net sifir emisyon hedefi dogrultusunda iklim degisikligiyle miicadele etmektir.
Bu dogrultuda Kanun sera gazi salinimlariin siirlandirilmasi i¢cin Emisyon Ticaret Sistemi (ETS) kurulmasini, karbon
fiyatlandirma araglarinin ydnetilmesini, ulusal tahsisat planlarinin olusturulmasini, Tiirkiye Yesil Taksonomisinin
kurulmasini hilkme baglamistir. Kanun’da ETS sera gazi emisyonlarina, net sifir emisyon hedefine uygun bir {ist sinir
belirlenmesi ilkesine dayali olarak ¢alisan ve tahsisatlarin alinip satilmasi suretiyle sera gazi emisyonu azaltimini tesvik
eden ulusal ve/veya uluslararasi piyasa temelli mekanizma olarak tanimlanmistir. Tiirkiye’deki Lojistik sektorii sera gazi
emisyonunda dnemli bir paya sahiptir. Bu emisyonda en bilyiik pay 2021 yili verilerilerine gore 86,50 Mton CO2-es
emisyon ile kara yolu tagimaciligr sektoriindedir. ETS sistemi Lojistik sektoriinii dogrudan etkileyecektir. S6z konusu
sistemin olusturulmasi tahsisatlarin yapilmast i¢in yetki Iklim Degisikligi Baskanligina verilmistir. Diger taraftan Kanun
karbon kredilendirme siireglerini, ozon tabakasini incelten maddelere yonelik yasaklari ve bu kurallara aykiri hareket
edenlere uygulanacak idari para cezalarini da diizenleme altina almistir. Bu bakimdan konunun idare hukuku ag¢isindan
degerlendirmesi gerekmektedir. Idarenin takdir yetkisi hukuk normlarmin idareye belirli bir yonde eylem gostermesi
hususunda emir, yetki ve gérev vermedigi hallerde idarenin takdir yetkisinin olmasidir. Buna goére Kanun’da emisyon
kullanma hakki icin verilen tahsisatlar konusunda idareye genis takdir yetkileri verildigi goriilmektedir. Idari islem,
idarenin tek tarafli irade agiklamasi ile hukuksal netice ortaya ¢ikaran islemleridir. Kanun’da isletmeler i¢in dngoriilen
sera gazi emisyon izni birel ve sart islemdir. Idari yaptirim, mahkeme kararina ihtiya¢ olmadan kanunlarm agikg¢a verdigi
yetkiyi dayanarak dogrudan dogruya idarenin verdigi cezalardir. Kanun’da sera gazi emisyonlarimin takibine iligkin
yasaklara veya sinirlamalara aykir fiillere ¢esitli idari para cezalar1 dngdriilmiistiir. Yetki devri yasanin agikga belirttigi
durumlarda bir makam ya da gorevlinin yetkisini diger bir makama ya da gorevliye devretmesidir. Cevre, Sehircilik
ve Iklim Degisikligi Bakanligina, Kanun kapsamindaki yetkilerini Iklim Degisikligi Bagkanligina devredebilme imkani
taninmigtir. Bu nedenlerle iklim Kanunu Tiirkiye’deki lojsitk sektériinii dogrudan etkileyecektir. Bu ¢alismada iklim
Kanunu'nun lojistik sektoriiyle iligkisinin idare hukuku acisindan degerlendirmesi yapilarak idare hukukunda yer alan
idarenin takdir yetkisi, idari islem, idari yaptirim, kamu yarar, idari teskilatlanma, yetki devri, yargisal denetim gibi
konularim lojistik sektoriinii nasil etkileyecegi inceleme altina alinacaktir.

Anahtar Kelimeler: iklim Degisikligi, Paris Anlasmasi, Avrupa Yesil Mutabakati, 7552 Sayili Iklim Kanunu, Emisyon
Ticaret Sistemi, Lojistik Sektorii, idare Hukuku, Idarenin Takdir Yetkisi.
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Al-Powered Supply Chain Agility and Recovery: Dynamic
Capabilities, Information Processing, and Complexity Theories

1 Asst. Prof. Dilara Berrak TARHAN ®
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2 Department of International Trade and Logistics Giresun University Gaziler, Prof. Ahmet Taner Kislali Cd., 28200
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This paper examines the effect of artificial intelligence-supported demand forecasting and inventory management on
supply chain agility and recovery capacity through a theoretical model. By integrating Dynamic Capabilities Theory,
Information Processing Theory, and Complexity Theory, the study explains how artificial intelligence improves firms’
decision-making speed, adaptability, and post-crisis return-to-equilibrium process under uncertainty. Drawing on recent
studies in the literature (Ivanov, Dolgui, Teece, Queiroz, Douaioui, Baryannis, etc.), the contribution of digital twins,
machine learning, and predictive analytics to supply chain resilience is discussed. The conceptual model reveals that
artificial intelligence is not merely a technical tool, but also a strategic transformation factor, and it offers practical
suggestions to businesses in terms of crisis management, data integration, and sustainable competitive advantage. By
filling a gap in the literature, the study systematically explains the role of Al-based systems in agility and recovery
processes.

Keywords: Supply Chain Agility, Recovery Capacity, Dynamic Capabilities Theory, Information Processing Theory,
Complexity Theory
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Beyond Compliance: Strategic Integration of Ethics and
Environment for Resilient Supply Chains

1 Assist. Prof. Mehmet YORUKOGLU ©®

1 Department of Industrial Engineering Toros UniversityMersin, 33210, TURKIYE
mehmet.yorukoglu@toros.edu.tr

The primary purpose of this study is to examine how the strategic integration of ethical and environmental principles can
enhance the resilience and long-term sustainability of global supply chains. As regulatory pressures, consumer expectations,
and systemic vulnerabilities intensify, traditional profit-centric logistics models prove inadequate. This research aims to
move beyond mere compliance by positioning sustainability as a core strategic imperative that simultaneously mitigates
operational risk, creates long-term value, and future-proofs global logistics networks. The study employs a qualitative
analytical methodology, synthesizing contemporary supply chain frameworks, industry best practices, and established
sustainability reporting standards into a cohesive integration model. Through a structured review of multi-tiered network
dynamics, the research evaluates actionable implementation mechanisms across three strategic pillars: end-to-end
transparency and traceability, multi-stakeholder collaboration, and circular economy principles. Implementation tools
such as sustainable supplier relationship management (SRM), life cycle assessment (LCA), green logistics optimization,
and ethical labor compliance are systematically analyzed. Progress measurement is anchored on standardized Key
Performance Indicators (KPIs) and globally recognized reporting frameworks (e.g., GRI, CDP) to ensure data reliability
and continuous improvement. The findings reveal that ethical and environmental integration are inherently synergistic;
addressing them in isolation fails to mitigate cascading disruptions or unlock systemic value. Organizations that adopt
phased implementation strategies, demonstrate measurable long-term return on investment, and foster leadership-
driven cultural transformation successfully overcome persistent barriers, including network complexity, upfront capital
requirements, and data reliability gaps. Consequently, sustainable logistics practices directly enhance brand equity, attract
responsible investment, and strengthen supply chain resilience against market shocks, reputational threats, and shifting
regulatory landscapes. The originality of this study lies in its holistic, practice-oriented framework that explicitly bridges
ethical compliance and environmental stewardship within a unified resilience strategy. Unlike conventional approaches
that treat sustainability as a siloed reporting exercise, this research offers a structured, phased integration model specifically
tailored for modern global logistics. By aligning emerging technological enablers (Al, blockchain, digital twins) with
circular economy principles and standardized reporting, the study provides supply chain professionals with an actionable,
forward-looking roadmap for building transparent, ethically grounded, and environmentally resilient networks in an era
of continuous global uncertainty.

Keywords: Circular Economy; Ethical and Environmental Integration; Green Logistics; Supply Chain Resilience;
Sustainable Logistics; Triple Bottom Line
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Beyond Green Loan Compliance: A Claim—Action—Outcome
Framework for Measuring Project-Level Greenwashing Risk
in Sustainable Logistics Finance

' Dr. Kayhan OCAL ©®
2 Prof. Dr. Giiray KUCUKKOCAOGLU ®

1 Faculty of Economics and Administrative Sciences Bagkent University Ankara, 06790, TURKIYE
kayhanocal@baskent.edu.tr
2 Faculty of Economics and Administrative Sciences Bagkent University Ankara, 06790, TURKIYE
gurayk@baskent.edu.tr

The rapid expansion of sustainable finance has increased the importance of evaluating the credibility of environmental
claims in green finance projects. Green loans, green bonds, and sustainability-linked financing instruments are increasingly
used to support low-carbon activities, especially in carbon-intensive sectors such as logistics and transportation. However,
the growing financial value of sustainability claims has also intensified concerns about greenwashing. In many cases,
projects may formally comply with green finance principles while still presenting exaggerated, weakly supported, or
insufficiently verified environmental claims. This creates a major challenge for lenders, investors, and regulators seeking
to distinguish genuinely credible green projects from projects relying mainly on symbolic sustainability narratives.

This study proposes a project-level Greenwashing Risk Score (GRS) framework to assess the credibility of sustainability
claims in sustainable logistics finance. Unlike traditional ESG-oriented approaches that mainly evaluate firm-level
sustainability performance, the framework focuses on the consistency between project-level environmental claims,
supporting actions, and environmental outcomes. The study argues that greenwashing should not be interpreted merely as
weak environmental performance. Instead, greenwashing risk emerges when strong sustainability claims are not adequately
supported by concrete actions and measurable outcomes. Accordingly, the framework conceptualizes greenwashing as a
claim—-reality misalignment and a sustainability information quality problem in green finance markets.

Methodologically, the study develops a Claim—Action—Outcome (C—A-O) framework. The Claim dimension evaluates
the strength, clarity, measurability, standard alignment, and verifiability of environmental claims. The Action dimension
assesses the operational and financial measures supporting the claim, including green capital expenditure, fleet
transformation, renewable energy use, operational efficiency improvements, and carbon accounting infrastructure. The
Outcome dimension evaluates expected or realized environmental results using project-level indicators such as CO:e
reduction per ton-kilometre, fuel efficiency improvements, renewable energy share, reporting quality, and verification
mechanisms. To strengthen the assessment, the framework also incorporates additionality and realism adjustments.
Additionality evaluates whether environmental improvement depends on the green finance intervention, while realism
assesses whether expected outcomes are technically plausible and proportionate to planned actions.

The operational model is illustrated through an ex-ante logistics finance case involving fleet electrification, renewable
energy integration, and route optimization investments. The application demonstrates how the proposed Greenwashing
Risk Score can identify not only whether a project qualifies as green, but also whether its sustainability claims are credible
and supported by evidence. The findings suggest that projects may satisfy procedural green finance requirements while
still displaying credibility weaknesses related to verification, baseline definition, emission boundaries, additionality, or
outcome realism.

The originality of the study lies in several aspects. First, it shifts the unit of analysis from firm-level ESG assessment to
project-level green finance evaluation. Second, it introduces a structured credibility layer that complements existing green
finance principles by assessing the alignment between sustainability claims and supporting evidence. Third, it integrates
additionality and realism into greenwashing risk assessment, moving beyond compliance-based approaches. Finally, the
study contributes to the sustainable finance literature by framing greenwashing as a financial information quality problem
affecting capital allocation, lending decisions, and the credibility of green finance markets. The proposed framework may
provide practical value for banks, investors, regulators, and sustainability assurance providers seeking to improve the
reliability and transparency of green finance decisions in the logistics sector.

Keywords: Claim—Action—Outcome Framework, ESG Disclosure, Green Finance, Greenwashing, Logistics.
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Empirical Investigation of Market Efficiency in the BIST
Transportation Index: A Structural Break Unit Root Test
Approach

Toprak Ferdi KARAKUS ©®
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toprakkarakus@outlook.com

This study examines the weak-form market efficiency of stocks traded on the BIST Transportation Index (XULAS)
using structural break unit root tests. Monthly closing price data covering January 2018 to April 2026 are analyzed for
six companies (THYAO, PGSUS, CLEBI, RYSAS, GSDDE, BEYAZ) and the XULAS index using the Zivot-Andrews
(1992) single structural break unit root test. At the panel level, the Karavias and Tzavalis (2014) panel unit root test is
employed. The findings reveal that the stock price series of the majority of the firms are stationary with structural breaks,
indicating rejection of the random walk hypothesis and suggesting that the BIST Transportation sector does not satisfy
weak-form efficiency conditions. According to the Zivot-Andrews test results, PGSUS, CLEBI, RYSAS, GSDDE, and
BEYAZ are stationary with structural breaks at the 1% significance level, while the XULAS index is also stationary at the
1% level. THYAO exhibits stationarity at the 10% level. The panel test findings also strongly reject the null hypothesis
with p=0.0000 under single-break model specifications. The identified structural break dates coincide with major external
events including the COVID-19 pandemic (2020), the Russia-Ukraine war (2022), and Turkey-specific macroeconomic
shocks. These findings suggest that investors in the BIST Transportation sector have the potential to earn abnormal
returns using historical price-based strategies, and that the market exhibits delayed price adjustment in response to new
information. This study is the first comprehensive empirical work to examine stocks traded on the BIST Transportation
Index within a structural break framework, filling an important gap in the existing literature.

Keywords: BIST, Efficient Market Hypothesis, Market Efficiency, Structural Break, Transportation Sector, Unit Root
Test, Zivot-Andrews
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BIST Ulastirma Endeksi’nde Piyasa Etkinliginin Ampirik
Olarak incelenmesi: Yapisal Kiritlmah Birim Kok Testi
Yaklasim

IToprak Ferdi KARAKUS ®

1 Bagimsiz Arastirmaci Adana, TURKIYE
toprakkarakus@outlook.com

Bu ¢aligma, BIST Ulastirma Endeksi’nde (XULAS) islem goren hisse senetlerinin zayif form piyasa etkinligini yapisal
kirilmal birim kok testleri araciligiyla incelemeyi amaglamaktadir. Ocak 2018 — Nisan 2026 dénemine ait aylik kapanig
fiyatlar1 kullanilarak alt1 sirkete (THYAO, PGSUS, CLEBI, RYSAS, GSDDE, BEYAZ) ve XULAS endeksine Zivot-
Andrews (1992) tek yapisal kirilmali birim kok testi uygulanmistir. Panel diizeyinde ise Karavias ve Tzavalis (2014) panel
birim kok testi kullanilmigtir. Calismanin bulgulari, incelenen sirketlerin biiylik ¢ogunlugunun hisse senedi fiyatlarinin
yapisal kirtlmalar altinda duragan oldugunu ortaya koymaktadir. Bu durum, rassal yiiriiyiis hipotezinin reddedildigine
ve BIST Ulastirma sektoriiniin zayif form etkinlik kosullarini saglamadigma isaret etmektedir. Zivot-Andrews testi
sonuglarina gore PGSUS, CLEBI, RYSAS, GSDDE ve BEYAZ %! diizeyinde, XULAS endeksi ise %1 diizeyinde
yapisal kirilmayla birlikte duragan ¢ikmistir. THY AO ise %10 diizeyinde duraganlik sergilemektedir. Panel testi bulgusu
da tek kirilmali model spesifikasyonlarinda p=0.0000 ile bos hipotezi giiclii bicimde reddetmistir. Tespit edilen yapisal
kirilma tarihleri, basta COVID-19 pandemisi (2020), Rusya-Ukrayna savagsi (2022) ve Tiirkiye’ye 6zgii makroekonomik
soklar olmak {izere 6nemli digsal olaylarla drtiismektedir. Bu bulgular, BIST Ulagtirma sektoriinde yatirimceilarin gegmis
fiyat bilgisine dayali stratejilerle anormal getiri elde etme potansiyeline sahip oldugunu ve piyasanin bilgiyi fiyatlara
yansitmada gecikmeli davrandigini ortaya koymaktadir. Caligma, BIST Ulastirma Endeksi’nde islem goren sirketleri
yapisal kirilmalar ger¢evesinde kapsamli bicimde ele alan ilk ampirik ¢alisma olma o6zelligi tasimakta ve mevcut
literatiirdeki 6nemli bir boslugu gidermektedir.

Anahtar Kelimeler: Birim Kok Testi, BIST, Etkin Piyasa Hipotezi, Piyasa Etkinligi, Ulastirma Sektdrii, Yapisal Kirtllma,
Zivot-Andrews
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Blockchain-enabled traceability in the global
fish supply chains; A systematic literature review.
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Fish and seafood are eaten all over the world, but the supply chains that bring them from water to plate are long,
fragmented and hard to oversee. This complexity means that many actors, especially those at the catching and farming
stages, see only a small share of the total value created. At the same time, weaknesses in oversight and traceability
leave the system vulnerable to fish fraud, mislabelling and illegal, unreported and unregulated (IUU) fishing. Across
harvesting, processing, cold storage, logistics and retail, there are risks and information gaps that threaten product safety,
authenticity and sustainability claims. Consequently, the fish industry is seeking innovative technologies that can deliver
robust end-to-end traceability. In this context, blockchain has emerged as a promising solution because it supports
traceability via a decentralised, tamper-resistant infrastructure that enables immutable records, transparent data access
and more collaborative, multi-party coordination, especially when combined with Internet of Things and identification
technologies. This systematic literature review identifies, screens, and categorizes peer reviewed research on blockchain
applications for fish supply chain traceability, synthesizing reported traceability benefits and implementation challenges
and barriers. Using a PRISMA-style protocol, we synthesise peer-reviewed studies on blockchain applications for fish
traceability drawn from major scholarly databases and supplementary sources, and appraise the robustness and certainty
of the evidence base through a structured quality assessment that combines Rousseau et al.’s six-criteria scale with
GRADE-inspired ratings of how far each study fulfils its stated objectives. Our findings suggest that current developments
are dominated by conceptual designs, frameworks and pilot prototypes focusing on provenance verification, anti-fraud
applications, cold-chain monitoring and consumer-facing transparency, typically implemented on permissioned platforms
such as Hyperledger and, to a lesser extent, public blockchains. The results also reveal substantial technical challenges
(e.g., data quality at entry, interoperability, standards, integration and scalability), as well as organisational and inter-
organisational barriers related to governance arrangements, investment and cost, capability gaps and the inclusion of
small-scale actors. Addressing these open challenges is critical if blockchain is to move beyond pilot implementations
and deliver durable improvements in traceability, compliance and value creation for stakeholders in the fish supply chain.

Keywords: Blockchain-enabled traceability, Fish supply chain, Fish industry fraud and mislabelling, Internet of Things
(IoT).
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Conceptual Assessment of Integrating Circular Economy and
Logistics within Institutionalization Processes
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This study investigates the transformation of businesses in response to contemporary competitive pressures, environmental
sustainability demands, and resource constraints, focusing on three core concepts: institutionalization, logistics management,
and the circular economy. The primary aim is to analyze the relationship between institutionalization and logistics
performance, as well as their combined impact on circular economy practices, within a conceptual framework. The study
also presents a holistic model illustrating the interaction among these concepts. Institutional Theory posits that firms adopt
sustainability and circular practices due to environmental pressures such as regulations and norms. The Resource-Based
View emphasizes that firms' resources and capabilities facilitate green logistics and circular business models. Stakeholder
Theory highlights the influence of stakeholder pressures, including those from customers, government, and society, in
driving firms toward sustainable and circular practices. Globalization and digitalization are reshaping not only production
processes but also management and logistics paradigms. The limitations of the linear production-consumption model are
prompting a shift toward circular economy approaches, which aim to retain resources within the system for extended
periods through reuse, recycling, remanufacturing, and waste minimization. Logistics activities are critical in this context,
encompassing both forward and reverse logistics processes. Institutionalization emerges as a key management strategy
for achieving sustainable growth, as standardized processes, transparency, accountability, and professional management
enable businesses to adapt rapidly to changing environmental conditions. These attributes provide significant advantages
in managing complex, multi-stakeholder logistics processes. Data-driven decision-making and performance measurement
systems further enhance the planning and efficiency of logistics operations. The variables and sub-dimensions in this study
are grounded in widely accepted concepts from the literature. Multidimensional constructs such as institutionalization,
logistics performance, and the circular economy are analyzed through their respective sub-components, consistent with
prior research. Institutionalization is examined through formalization, professionalization, transparency, and process
management. Logistics performance is assessed using time, cost, reliability, and traceability, aligning with the World Bank's
measurement framework. Circular economy dimensions include resource efficiency, waste management, and reverse
logistics, drawing on the Ellen MacArthur Foundation and Life Cycle Assessment perspectives. The proposed model
posits that institutionalization positively influences circular economy practices both directly and indirectly via logistics
performance. Three main hypotheses are formulated: (H1) Institutionalization enhances logistics process efficiency;
(H2) Logistics competencies promote circular economy practices; and (H3) Institutionalization indirectly affects circular
economy practices through improved logistics efficiency. Literature indicates that highly institutionalized businesses
manage logistics more effectively and implement circular economy practices more successfully. The development of
reverse logistics systems is particularly significant for product recovery and reuse. Moreover, adopting circular economy
practices fosters greater systematic operation, transparency, and sustainability, thereby reinforcing institutionalization. In
summary, a reciprocal and dynamic relationship exists among institutionalization, logistics, and the circular economy. For
businesses in developing countries, strengthening institutionalization and improving logistics infrastructure are critical for
achieving sustainable competitive advantage. Future research should empirically test this conceptual model and explore
its applicability across different sectors.

Keywords: Circular economy, Logistics, Reverse logistics, Institutionalization, Sustainability.
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Creating Consortia-Driven Markets for Recycled Materials:
An Open-Economy Model with Network Economies
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This paper investigates how a consortium financed through a unit tax on packaging producers can create the conditions
for the emergence and long-term sustainability of a domestic recycled-paper market. Drawing on the Italian COMIECO
experience (a consortium which coordinated investment, communication, and network governance contributed to Italy
reaching one of the highest paper-recycling rates in Europe), we develop a macroeconomic model for a small open
economy in which domestic recycled paper competes with foreign and brown alternatives. The analysis identifies two
fundamental constraints: the Charybdis constraint, arising from the need for domestic prices to remain below competing
import and brown-material prices, and the Scylla constraint, stemming from the political feasibility of the packaging tax
required to finance early-stage subsidies. Firms joining the consortium benefit from network economies, which reduce
marginal costs as participation expands, gradually relaxing both constraints and enabling the transition from a non-
existent market to a competitive, self-sustaining one. The model also incorporates demand volatility and shows that an
internal insurance mechanism stabilising negative shocks can be essential to prevent repeated exits and allow network
growth. The resulting dynamics capture the delicate early phase in which both constraints bind tightly, the conditions
under which a domestic recycled-paper industry can emerge, and the long-run path leading to autonomy from subsidies.
The framework thus provides a theoretical explanation of the COMIECO trajectory and offers broader insights into how
coordinated tax-consortium mechanisms can foster circular-economy transitions in open economies

Keywords: Circular economy; COMIECO; consortia; ecological taxation; market emergence; network economies; open
economy; recycled paper
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Increasing climate change, environmental pollution, depletion of natural resources, and carbon emissions around the
world have compelled countries and international institutions to place greater importance on environmental regulations.
One of the sectors most affected by this situation is the logistics sector. Due to the intensity of transportation activities,
high energy consumption, extensive use of fossil fuels, and greenhouse gas emissions, the concept of environmental
sustainability holds a significant position in the logistics industry. For this reason, logistics companies have aligned
their processes and structures with environmental regulations and expanded their sustainability practices. This study
examines the effects of environmental regulations on the logistics sector from the perspective of green business strategies
and evaluates the impacts of sustainable logistics practices on companies’ competitiveness, operational efficiency, and
environmental performance. In addition, the study aims to analyze the effects of environmental regulations on the strategic
decision-making processes of logistics companies, evaluate their green transformation practices, and reveal their role in
creating sustainable competitive advantage.

In the first stage of the study, a comprehensive literature review was conducted in order to analyze the existing literature
related to the subject. Within this scope, national and international studies available in academic databases were examined,
and the study was structured on the basis of the literature on environmental regulations, green business strategies,
sustainability approaches, corporate environmentalism theory, and green supply chain management. In the second stage
of the research, semi-structured in-depth interviews were conducted with 10 managers operating in the logistics sector
who possess knowledge and experience related to the subject. The interviews were carried out in line with pre-prepared
open-ended questions, allowing participants to freely express their views on the topic. The obtained data were analyzed
using content analysis, which is one of the qualitative data analysis methods. Accordingly, the data gathered from the
interviews were interpreted.

The findings of the research indicate that environmental regulations are not perceived as a cost-increasing factor by
logistics companies; rather, they are considered a strategic driver of change that supports innovation, sustainability, and
competitive advantage. It was determined that low-carbon transportation, electric vehicles, digital logistics alternatives,
changes in fuel technology, and route optimization contribute to improved environmental performance within companies.
Furthermore, companies implementing environmental regulations were found to gain advantages in areas such as brand
image and reputation, customer satisfaction, and competitive superiority.

The originality of the study lies in its examination of the effects of environmental regulations on the logistics sector not only
from the perspective of legal compliance but also through the lens of strategic management and sustainable competitive
advantage. Unlike studies in the literature that mostly evaluate environmental regulations as a cost factor, this research
comprehensively examines the positive effects of green business strategies on long-term corporate performance. The
results obtained are considered to have the potential to contribute both to the academic literature and to the sustainability
policies of companies operating in the logistics sector.

Keywords:, Environmental regulations, green business strategies, green logistics, logistics management, sustainability
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Cevresel Regiilasyonlarin Lojistik Sektoriine Etkisi: Yesil
Isletme Stratejileri Perspektifinden Bir Degerlendirme

IDr. Ogretim Uyesi Nurgiin BAL ®

1Turizm Isletmeciligi Boliimii istanbul Beykent Universitesi istanbul, TURKIYE
nurgunbal @beykent.edu.tr

Diinyada artan iklim degisiklikleri, ¢cevresel kirlilik, dogal kaynaklardaki azalma, karbon emisyonu gibi sorunlar iilkeleri
ve uluslararast kurumlari gevresel regiilasyon uygulamalarina daha fazla dnem vermeye zorlamistir. Bu durumdan en ¢ok
etkilenen sektorlerden bir tanesi de lojistik sektoriidiir. Tagimaciligin yogun olmast, enerji tiiketimi fazlaligi, fosil yakitlarin
yogun kullanimi ve sera gazlarinin salinimi sebebiyle lojistik sektoriinde ¢evresel siirdiiriilebilirlik kavrami 6nemli bir
konumdadir. Bu nedenle lojistik isletmeleri siire¢ ve yapilarini ¢evresel regiilasyonlar dogrultusunda yonlendirmisler
ve siirdiiriilebilirlik uygulamalarini genisletmislerdir. Bu ¢aligmada g¢evresel regiilasyonlarin lojistik sektorii tizerindeki
etkileri, yesil isletme stratejileri perspektifinden ele alinmakta; siirdiiriilebilir lojistik uygulamalarmin isletmelerin
rekabet giicii, operasyonel verimliligi ve ¢evresel performansi lizerindeki etkileri degerlendirilmektedir. Ayrica ¢evresel
regiilasyonlarin lojistik igletmelerinin stratejik karar alma siireglerine etkisini analiz etmek, isletmelerin yesil doniigiim
uygulamalarini degerlendirmek ve siirdiiriilebilir rekabet avantaji olusturmadaki rollerini ortaya koymaktir.

Calismanin ilk agamasinda, konuya iliskin mevcut literatiiriin kapsamli bir sekilde analiz edilmesi amaciyla literatiir
taramast yapilmistir. Bu kapsamda akademik veri tabanlarinda yer alan ulusal ve uluslararas: ¢alismalar incelenmis,
gevresel regiilasyonlar, yesil isletme stratejileri, siirdiiriilebilirlik yaklasimi, kurumsal gevrecilik teorisi ve yesil tedarik
zinciri yonetimi literatiirii temel alinarak olusturulmustur. Arastirmanin ikinci asamasinda ise lojistik sektoriinde faaliyet
gosteren ve konuya iliskin bilgi ve deneyime sahip olan 10 ydnetici ile yar1 yapilandirilmis derinlemesine miilakatlar
gerceklestirilmistir. Goriismeler, onceden hazirlanan agik uglu sorular dogrultusunda yiiriitiilmiis ve katilimcilarin konuyla
ilgili gorislerini serbestge ifade etmelerine imkan taninmistir. Elde edilen veriler, nitel veri analiz yontemlerinden biri
olan igerik analizi kullanilarak analiz edilmistir. Bu dogrultuda, gériismelerden elde edilen veriler yorumlanmustir.

Arastirma bulgulart gevresel regiilasyonlarin lojistik isletmelerinde maliyet artirici bir unsur olarak goriilmedigini,
bunun yaninda inovasyonu, siirdiiriilebilirligi ve rekabet avantajini destekleyen stratejik degisim faktorii olarak ele
alindigini gostermektedir. Diisiik karbon emisyonlu tasimacilik, elektrikli otomobiller, dijital lojistik alternatifleri, yakit
teknolojisindeki degisimler ve rota optimizasyonlarinin isletmelerde ¢evre ile ilgili konularda performans artig1 sagladigi
tespit edilmistir. Ayrica ¢evresel regiilasyonlart uygulayan isletmelerin marka imaj1 ve itibart, miisteri memnuniyeti ve
rekabet Uistiinliigii gibi konularda avantaj elde ettikleri goriilmiistiir.

Calismanin 6zgiinliigii, ¢evresel regiilasyonlarin lojistik sektoriine etkilerini yalnizca yasal uyum boyutuyla degil, ayni
zamanda stratejik yonetim ve siirdiiriilebilir rekabet avantaji perspektifiyle ele almasina dayanmaktadir. Literatiirde
gevresel diizenlemeleri ¢cogunlukla maliyet unsuru olarak degerlendiren ¢alismalarin aksine bu arastirma, yesil isletme
stratejilerinin uzun vadeli kurumsal performans {izerindeki olumlu etkilerini kapsamli bigimde incelemektedir. Elde
edilen sonuglarin hem akademik literatiire hem de lojistik sektdriinde faaliyet gosteren isletmelerin siirdiiriilebilirlik
politikalarma yon verecek nitelikte oldugu diistiniilmektedir.

Anahtar Kelimeler: Cevresel regiilasyonlar, lojistik yonetimi, siirdiirtilebilirlik, yesil isletme stratejileri, yesil lojistik.
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Determining the Food Production Efficiency
of G20 Countries

I Prof. Dr. Ayhan DEMIRCI ®

1Department of International Trade and Logistics Toros University Turkiye
ayhan.demirci@toros.edu.tr

The G20 countries, which serve as the economic locomotives of the world, are among the most developed countries in
this regard. It is observed that these countries not only have the capacity to shape the global economy but also possess
sufficient levels of food production to meet their own needs, thereby achieving a prosperous social life through their
capacities. However, it is also evident that agricultural production activities are not distributed equally across all countries.
Among the most important reasons for this situation are unplanned urbanization and, in particular, intensive migration
movements from rural areas to cities. If these major obstacles to agricultural production cannot be overcome, a significant
decrease in the number of self-sufficient countries may be expected in the near future. In this context, the aim of this
study is to determine agricultural production efficiency in G20 countries and to reveal the ranking of these countries. In
the study, which was conducted using multi-criteria decision-making techniques, data for G20 countries obtained from
the official website of the World Bank were used for five criteria: Fertilizer Consumption (kilograms per hectare of arable
land), Arable Land (hectares per person), Crop Production Index (2014-2016 = 100), Food Production Index (2014-2016
= 100), and Cereal Yield (kg per hectare). These criteria were weighted using the CRITIC technique, and the obtained
weight values were then used in the Grey Relational Analysis technique to rank G20 countries in terms of agricultural
production efficiency. As a result of the analyses, the criterion with the highest weight was determined as Arable Land
(hectares per person) (w = 0.2579), while the criterion with the lowest weight was identified as the Food Production Index
(2014-2016 =100) (w =0.1397). In terms of agricultural production efficiency, the most efficient countries were found to
be Saudi Arabia, Australia, China, the United States, and Brazil, respectively. The countries ranked lowest in this regard
were India, Tiirkiye, South Africa, Mexico, and Italy.

Keywords: Agriculture, G20 Countries, Resilience, Supply Chain.
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Bibliometric Analysis of Circular Economy and Logistics
Literature

I Res. Asst. Dr. Nesrin KOC USTALI ®

1International Trade and Logistics Department Akdeniz Universty Konyaalti, Antalya, Turkey
nesrinkoc@akdeniz.edu.tr

It is noteworthy that there are a limited number of studies in the literature that address the integration of circular economy
and logistics. This situation necessitates identifying research gaps in the field and conducting more comprehensive studies.
Accordingly, this research aims to analyze the trends in studies in the fields of circular economy and logistics and to
identify development trends in the literature. The methodological approach applied in this study is based on the PRISMA
framework. On April 16, 2026, a search was performed in the WOS database using the query expression ("circular
economy" AND "logistics") with the "All Fields" option. During the filtering phase, all years and all WOS indexes (SCI-
Expanded, SSCI, AHCI, CPCI-S, CPCI-SSH, ESCI) were included in the coverage. In this context, a total of 1784 studies
were accessed, including articles, conference papers, book chapters, reviews, early access studies, and other publication
types published between 1999 and 2026. Within the scope of the studies examined, various techniques were utilized
through bibliometric analysis. During the analysis process, VOSviewer software was used to visualize bibliometric
networks and analyze relational data. In this context, the distribution of publications according to WOS categories, years,
and genres was examined, the researchers and countries that produced the most publications and received the most
citations were identified, and the prominent keywords in the literature were analyzed. When the publications examined are
distributed according to WOS categories, it is seen that the highest share belongs to the field of Environmental Sciences.
An examination of the distribution of publications by year reveals a general upward trend, with the highest number of
publications produced in 2025. When evaluated in terms of publication types, articles constitute most of the studies.
Author based analyses reveal that Joseph Sarkis and Kannan Govindan are the most prolific researchers in the field.
In addition, Joseph Sarkis has also been identified as the most cited author. When examining the temporal evolution of
co-authorship networks, it is observed that early studies involved more dispersed collaborations, whereas collaborations
increased significantly between 2021 and 2024, and smaller, newer clusters emerged after 2024. Country based analyses
revealed that China produces the most publications, while the United Kingdom receives the most citations. When
evaluated in terms of country-reference relationships and network density, the USA, UK, China, India, and Brazil appear
to form a strong core structure at the center of the network. According to keyword analysis, the three most frequently
used concepts are circular economy, sustainability, and reverse logistics. Specifically, the circular economy concept was
identified as the most dominant node in terms of both frequency of use and central position within the network. However,
strong connections between different keywords indicate that the field has a distinctly interdisciplinary structure. Unlike
traditional methods, bibliometric analysis transforms literature review into a more systematic and functional process.
Therefore, this study offers an original contribution by comprehensively evaluating the current state of the literature and
guiding future research.

Keywords: Bibliometric Analysis, Circular Economy, Logistics, Sustainability
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Dongiisel Ekonomi ve Lojistik Literatiiriiniin Bibliyometrik
Analizi

L Ars. Gor. Dr. Nesrin KOC USTALI ®

1 Uluslararasi Ticaret ve Lojistik Boliimii Akdeniz Universitesi Konyaalti, Antalya, Tiirkiye
nesrinkoc@akdeniz.edu.tr

Literatiirde dongiisel ekonomi ile lojistik entegrasyonunu ele alan ¢alismalarin sinirlt sayida oldugu dikkat cekmektedir.
Bu durum, alandaki arastirma bosluklarinin belirlenmesini ve daha kapsamli ¢aligsmalar yapilmasini gerekli kilmaktadir.
Bu dogrultuda arastirma, dongiisel ekonomi ve lojistik alanindaki ¢alismalarin egilimlerini analiz etmeyi ve literattirdeki
gelisim yonelimlerini belirlemeyi amaglamaktadir. Calismada uygulanan metodolojik yaklasim, PRISMA c¢ergevesine
dayanmaktadir. 16 Nisan 2026 tarihinde WOS veri tabaninda “All Fields” segenegi kullanilarak (“circular economy”
AND “logistics”) sorgu ifadesi ile tarama gergeklestirilmistir. Filtreleme agsamasinda tiim yillar ve tim WOS indeksleri
(SCI-Expanded, SSCI, AHCI, CPCI-S, CPCI-SSH, ESCI) kapsama dahil edilmistir. Bu kapsamda, 1999 ile 2026 yillar1
arasinda yayimlanmis makale, bildiri, kitap boliimii, derleme, erken erigim ¢aligma ve diger yayin tiirlerini igeren toplam
1784 calismaya ulasilmustir. Incelenen ¢alismalar cercevesinde, bibliyometrik analiz araciligiyla cesitli tekniklerden
yararlanilmistir. Analiz siirecinde bibliyometrik aglarin gorsellestirilmesi ve iliskisel verilerin ¢éziimlenmesi amacryla
VOSviewer yazilimi kullanilmistir. Bu kapsamda yayinlarin WOS kategorilerine, yillara ve tiirlere gore dagilimi
incelenmis, en fazla yaym iireten ve en ¢ok atif alan arastirmacilar ile iilkeler belirlenmis ve literatiirde 6ne ¢ikan anahtar
kelimeler analiz edilmistir. Incelenen yaymlarin WOS kategorilerine gére dagiliminda, en yiiksek paym Environmental
Sciences (Cevre Bilimleri) alanina ait oldugu goriilmektedir. Yayimnlarin yillara gore dagilimi incelendiginde, genel
olarak artig egilimi gozlemlenmekte olup en fazla yayinin 2025 yilinda iiretildigi belirlenmistir. Yayin tiirleri agisindan
degerlendirildiginde ise ¢alismalarin biiylik ¢ogunlugunu makaleler olusturmaktadir. Yazar bazinda yapilan analizler,
Joseph Sarkis ve Kannan Govindan’in alanda en fazla yayin yapan arastirmacilar oldugunu ortaya koymaktadir. Buna
ek olarak Joseph Sarkis’in ayni zamanda en fazla atif alan yazar oldugu tespit edilmistir. Ortak yazarlik aglarinin
zamansal gelisimi incelendiginde, erken donem ¢alismalarin daha daginik is birlikleri i¢erdigi buna karsin 2021-2024
yillar1 arasinda is birliklerinin belirgin sekilde arttig1 ve 2024 sonrasinda daha kii¢iik yeni kiimelenmelerin ortaya ¢iktigi
gbzlemlenmistir. Ulke bazl analizlerde, en fazla yayn iireten iilkenin Cin oldugu, en fazla atif alan iilkenin ise Ingiltere
oldugu belirlenmistir. Ulke-atif iligkileri ve ag yogunlugu agisindan degerlendirildiginde ABD, Ingiltere, Cin, Hindistan
ve Brezilya’nin agin merkezinde yer alan giiclii bir ¢ekirdek yap1 olugturdugu goriilmektedir. Anahtar kelime analizine
gore en sik kullanilan {i¢ kavram circular economy (dongiisel ekonomi), sustainability (siirdiiriilebilirlik) ve reverse
logistics (tersine lojistik) olarak éne ¢ikmaktadir. Ozellikle circular economy kavraminm hem kullanim siklig1 hem de ag
icindeki merkezi konumu bakimindan en baskin diigiim oldugu belirlenmistir. Bununla birlikte farkli anahtar kelimeler
arasindaki giiclii baglantilar, alanm belirgin bigimde disiplinler arasi bir yapiya sahip oldugunu gostermektedir. Geleneksel
yontemlerinin aksine bibliyometrik analiz, literatiir taramasin1 daha sistematik ve islevsel bir yapiya doniigmektedir.
Dolayisiyla bu c¢alisma, literatiiriin mevcut durumunu kapsamli bi¢imde degerlendirerek gelecekteki arastirmalara yon
veren 6zgiin bir katki sunmaktadir.

Anahtar Kelimeler: Bibliyometrik Analiz, Dongiisel Ekonomi, Lojistik, Siirdiiriilebilirlik
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Employee Burnout and Supply Chain Transparency: The Role
of Organizational Commitment in Ethical Reporting Behavior

1 Ashhhan KAYA @
2 Ass. Prof. Tamer KILIC ®

1 Graduate School Cankaya University Ankara, 06815, TURKIYE
aslihankayall11l@gmail.com
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tamerkilic@cankaya.edu.tr

Ensuring transparency and ethical conduct in supply chains has become a fundamental requirement for sustainable logistics
systems. While formal governance mechanisms such as audits, certifications, and regulatory frameworks are widely
implemented, these tools are often insufficient to detect hidden or emerging unethical practices within complex supply
chain networks. In this context, employee-driven reporting behaviors, particularly whistleblowing, represent a critical yet
underexplored mechanism for enhancing supply chain transparency. This study aims to examine the relationship between
employee burnout and ethical reporting behavior and to investigate the mediating role of organizational commitment
within a supply chain context. By positioning whistleblowing as an informal governance mechanism, the study seeks to
contribute to the sustainable logistics literature by integrating employee well-being with supply chain transparency and
governance outcomes. The study employs a quantitative research design based on cross-sectional survey data collected
from employees working in the construction sector, which represents a supply chain-intensive industry characterized by
high operational complexity and risk exposure. A total of 216 questionnaires were collected, and after data screening, 206
valid responses were included in the analysis. Burnout was measured using the Maslach Burnout Inventory, organizational
commitment was assessed through the three-component commitment model, and ethical reporting behavior was
operationalized in terms of internal and external reporting tendencies. Data were analyzed using SPSS, and mediation
analysis was conducted through the PROCESS macro (Model 4) with bootstrapping procedures (5,000 resamples) to
test indirect effects. The results indicate that burnout has a significant negative effect on organizational commitment.
Employees experiencing higher levels of burnout tend to exhibit weaker psychological attachment to the organization.
Organizational commitment, in turn, significantly influences ethical reporting behavior. Specifically, employees with
higher levels of commitment are more likely to report unethical practices through internal channels, facilitating corrective
actions and organizational learning. In contrast, employees with lower levels of commitment are more inclined toward
external reporting, which may lead to regulatory intervention and reputational risks. Furthermore, mediation analysis
reveals that organizational commitment partially mediates the relationship between burnout and reporting behavior. These
findings suggest that employee psychological conditions directly shape transparency mechanisms in supply chains by
influencing how and where unethical practices are reported. This study makes several contributions to the literature. First,
it integrates organizational behavior and sustainable supply chain research by demonstrating that employee psychological
conditions influence transparency and governance mechanisms. Second, it conceptualizes whistleblowing as an informal
governance mechanism that complements formal control systems in supply chains. Third, it extends existing models
by linking burnout and organizational commitment to sustainability-related outcomes. From a practical perspective,
the findings highlight that sustainable supply chains require not only formal monitoring systems but also supportive
organizational environments that reduce burnout and strengthen employee commitment. Accordingly, the study provides
important implications for managers seeking to enhance transparency, improve internal reporting systems, and reduce
sustainability-related risks in supply chain operations.

Keywords: Burnout; Ethical Reporting; Organizational Commitment; Sustainable Supply Chain; Transparency;
Whistleblowing.
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Estimating vessel demolition duration from AIS data
and Sentinel-1 and Sentinel-2 satellite imagery: A case of
Chittagong, Bangladesh

1 Kai Shozo FRIEDRICH ®
2 Assoc. Prof. Ryuichi SHIBASAKI ®

1 Department of Technology Management for Innovation The University of Tokyo Tokyo, 113-8656, JAPAN
kaifti2000@gmail.com
2 Department of Systems Innovation The University of TokyoTokyo, 113-8656, JAPAN
shibasaki@sys.t.u-tokyo.ac.jp

Purpose: Bangladesh is among the world's largest ship-recycling nations, with the Chittagong-Sitakunda beaching belt
accounting for a substantial share of global end-of-life vessel tonnage. Yet the duration of vessel demolition itself remains
poorly quantified, since publicly available sources record only the nominal scrapping date rather than the underlying
physical process. Without vessel-level timelines, the link between vessel attributes and demolition speed cannot be
established empirically, which limits empirical understanding of how vessel characteristics shape recycling outcomes.
To address this gap, this paper estimates vessel-level demolition durations at Chittagong by integrating Automatic
Identification System (AIS) data with Sentinel-1 and Sentinel-2 satellite imagery. Methodology: A reproducible multi-
sensor pipeline is developed around an area of interest covering the Chittagong beaching belt. Candidate vessels are first
identified from AIS records of voyages terminating within this area, with associated technical and registry attributes.
For each vessel position, a co-registered satellite image stack is assembled from Sentinel-1 Synthetic aperature radar
(SAR) and Sentinel-2 optical acquisitions across the 2022-2026 observation period. Vessels are detected in SAR imagery
through statistical thresholding and in optical imagery through a deep-learning detection model, with a global surface-
water mask restricting detection to the beaching zone. Detections from both sensors are then matched to the nearest
AlS-identified vessel, yielding vessel-level presence time series. The demolition duration is approximated by the interval
between each vessel's first and last detection, with temporal resolution limited by the satellite revisit interval. Findings:
From the AIS-derived candidate pool, robust multi-sensor timelines are obtained for more than one hundred vessels
whose full demolition cycle falls within the 2022-2026 Sentinel observation window and for which Sentinel-1 and
Sentinel-2 coverage is sufficient. SAR ensures continuity during the cloud-prone monsoon season, while optical imagery
aids identification of partially grounded hulls. Observed demolition durations span a wide range, with apparent variation
by vessel size and type. Originality: This study extends the empirical literature on ship-recycling by combining AIS-based
vessel identification with multi-sensor satellite observation to estimate the demolition duration of individual vessels,
using primarily openly available Earth observation and AIS data, supplemented by commercial vessel attribute records.
The approach establishes an empirical foundation for examining how vessel characteristics relate to demolition speed,
with potential applicability to other major beaching sites such as Alang, Gadani, and Aliaga. The resulting evidence base
contributes to transparency and benchmarking of the global ship-recycling industry.

Keywords: Automatic Identification System (AIS); Bangladesh; Chittagong; multi-sensor data fusion; Sentinel-1;
Sentinel-2; ship demolition; ship recycling
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A Review of the Physical Internet Paradigm
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The Physical Internet (PI) paradigm has emerged as a transformative logistics and supply chain management (SCM)
concept that aims to revolutionize traditional freight transportation systems through interconnected, standardized, and
intelligent networks. Inspired by the architecture of the digital Internet, PI seeks to reorganize the flow of physical goods
using modular containers, open protocols, and real-time information exchange to enhance efficiency and sustainability. In
the literature review conducted as part of this study, it was observed that there is very limited research on the topic of the
physical internet in the Turkish literature. The primary objective of this study is to systematically examine the evolution,
structure, and implications of the Physical Internet paradigm within the logistics domain. Specifically, it aims to identify
key research themes, technological enablers, and existing gaps in the literature, while highlighting the paradigm’s potential
to address inefficiencies and sustainability challenges in current supply chains. Methodologically, this study adopts a
systematic literature review (SLR) approach, synthesizing findings from peer-reviewed journal articles, conference
proceedings, reports, and academic databases such as Scopus and Web of Science. The analysis involves descriptive,
thematic, and citation-based techniques to trace the development of PI research and classify its dominant conceptual
and methodological trends. The findings indicate that the Physical Internet represents a disruptive innovation capable of
significantly improving logistics efficiency, sustainability, and resilience through enhanced interconnectivity and resource
utilization. The literature reveals a progression from early conceptualization phases toward more applied research focusing
on system design, routing optimization, and technological integration such as IoT and cyber-physical systems. Moreover,
PI-based systems enable dynamic routing, improved asset utilization, and reduced environmental impact by minimizing
empty transport and optimizing network flows. However, the review also identifies critical research gaps, particularly
regarding the practical implementation of PI frameworks, standardization issues, and the relatively underexplored
dimension of supply chain resilience. Additionally, the limited number of empirical studies highlights the need for real-
world validation of theoretical models and technologies associated with PI systems. The originality of this study lies in
its integrative perspective, combining insights from multiple high-impact databases to provide a comprehensive synthesis
of the Physical Internet paradigm. By structuring the literature into thematic domains and identifying future research
directions, the study contributes to not only Turkish academic literature and practical applications but also offering a
roadmap for advancing sustainable and intelligent logistics systems.

Keywords: Physical Internet, Logistics, n-container, Sustainability, Supply Chain Integration.
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Fiziksel Internet (PI) paradigmasi, geleneksel yiik tasimaciligi sistemlerini birbirine bagh, standartlastiriimis ve akilli
aglar aracilifiyla doniistiirmeyi amaglayan devrim niteliginde bir lojistik ve tedarik zinciri yonetimi (SCM) kavrami
olarak ortaya ¢ikmustir. Dijital Internet mimarisinden esinlenen PI, verimliligi ve siirdiiriilebilirligi artirmak amaciyla
modiiler konteynerler, agik protokoller ve gergek zamanl bilgi degisimini kullanarak fiziksel mal akisini yeniden organize
etmeyi hedeflemektedir. Calisma kapsaminda yapilan yazin taramasinda, fiziksel internet konusunu inceleyen ¢alismalarin
Tiirkge literatiirde cok kisith diizeyde oldugu gozlenmistir. Bu calismanin temel amac, lojistik alanindaki Fiziksel Internet
paradigmasinin gelisimini, yapisini ve etkilerini sistematik olarak incelemektir. Spesifik olarak calisma, temel aragtirma
temalarini, teknolojik kolaylastiricilar: ve literatiirdeki mevcut bosluklari belirlemeyi hedeflerken, ayn1 zamanda giincel
tedarik zincirlerindeki verimsizlik ve siirdiiriilebilirlik zorluklarini ¢6zme potansiyelini de vurgulamaktadir. Metodolojik
olarak bu caligmada, hakemli dergi makalelerinden, konferans bildirilerinden, raporlardan ve Scopus ile Web of Science
gibi akademik veri tabanlarindan elde edilen bulgular sentezlenerek bir sistematik literatiir incelemesi (SLR) yaklagimini
benimsenmistir. Analiz siirecinde ise PI aragtirmalarinin gelisimini izlemek ve baskin kavramsal ve metodolojik egilimleri
smiflandirmak icin betimsel, tematik ve atif temelli teknikler kullanilmistir. Elde edilen bulgulara goére, PI gelismis
baglanabilirlik ve kaynak kullanimi yoluyla lojistik verimliligi, stirdiiriilebilirligi ve direnci 6nemli dl¢lide artirma
kapasitesine sahip yikici bir yeniligi temsil ettigi gozlenmistir. Literatiirde, erken kavramsallagtirma agamalarindan sistem
tasarimi, rota optimizasyonu ve IoT ile siber-fiziksel sistemler gibi teknolojik entegrasyona odaklanan daha uygulamali
aragtirmalara dogru bir ilerleme gézlemlenmektedir. Ayrica, PI tabanli sistemler, bos nakliyeyi en aza indirerek ve ag
akiglarimi optimize ederek dinamik rota belirlemeyi, varlik kullaniminin iyilestirilmesini ve ¢evresel etkinin azaltilmasina
katki saglamaktadir. Bununla birlikte, bu inceleme sonucunda, 6zellikle PI’in pratikte uygulanmasi ¢ergevesinde,
standardizasyon sorunlart ve tedarik zinciri dayanikliligt gibi nispeten az aragtirtlmig boyutlarla ilgili olarak dnemli
aragtirma bosluklarina da isaret etmektedir. Ampirik ¢aligmalarin sayisinin az olmasi, PI sistemleriyle iligkili teorik
modellerin ve teknolojilerin gercek diinya ornekleri ile dogrulanmasi gerektigini ortaya koymaktadir. Bu ¢aligmanin
6zgiinliigi, Fiziksel Internet paradigmasinin kapsamli bir sentezini sunmak igin ¢ok sayida yiiksek etkili veri tabanindan
gelen iggoriileri birlestiren biitiinlestirici perspektifinde yatmaktadir. Bu ¢alisma, mevcut literatiirii tematik alanlara gore
yapilandirarak ve gelecekteki aragtirma yonelimlerini belirleyerek, yalnizca Tiirkge akademik literatiire ve uygulamali
calismalara katki saglamakla kalmay1p, ayni1 zamanda siirdiiriilebilir ve akill lojistik sistemlerinin gelistirilmesi i¢in bir
yol haritas1 sunmaktadir.

Anahtar Kelimeler: Fiziksel Internet, Lojistik, n-konteyner, Siirdiiriilebilirlik, Tedarik Zinciri Entegrasyonu.
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The Digitalization of the Shipbuilding Industry: Shipyard 4.0
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The transportation of approximately 90% of the world’s cargo is carried out by sea. Ships, as seagoing vessels, play a
critical role in both transportation and national defense. Additionally, according to Customs Tariff Statistical Position
(GTIP) Chapter 89, the total global exports in this sector were estimated at $155 billion as of 2024, highlighting the
importance of the shipbuilding industry for national economies. Turkey’s shipbuilding sector had exports of $1.9 billion in
2024 and provided employment for approximately 94,000 people. Understanding digitalization in the shipbuilding sector
is essential for improving Turkey’s current position, which ranks 9th globally in terms of orders in 2024, and enhancing
its competitiveness. Due to complex design processes and intensive labor requirements, the shipbuilding industry’s shift
toward integrating digital technologies that referred to globally as Shipyard 4.0 or smart shipyards rather than relying
on traditional production methods holds strategic importance. Technologies within the scope of Industry 4.0 include
blockchain, the internet of things (IoT), artificial intelligence (Al), big data, the industrial internet, cloud computing,
virtual reality (VR), augmented reality (AR), digital twins, and additive manufacturing. In the literature review conducted
as part of this study, it was observed that there is very limited research in the Turkish literature that addresses both the
shipbuilding sector and Industry 4.0 to present an analysis of the current situation and future projections. To address this
gap, the primary objective of this study is to analyze the potential impacts of digitalization and Industry 4.0 technologies
on the shipbuilding sector through a literature review. To identify these impacts, a scoping study was conducted by
examining databases such as Web of Science, Scopus, ScienceDirect, Google Scholar, and TR Dizin. According to the
findings obtained from the analysis, integrating technologies such as the internet of things (IoT) into shipyard work
processes can lead to an improvement of approximately 15% in the material supply chain. Additionally, it was determined
that IoT sensors also minimize risks that may arise in occupational health and safety. It is emphasized that the use of Digital
Twin technology in the shipbuilding process reduces design errors by 20% and significantly increases efficiency during
the assembly phase. Analysis of shipbuilding process data using Artificial Intelligence (Al) technology has shown that
predictive maintenance and other predictive techniques reduce downtime in production processes. In addition, it is noted
that optimizing the use of shipbuilding equipment and human resources contributes to reducing energy consumption. It
is observed that digital technologies generally contribute to the shipbuilding sector in terms of sustainability, operational
efficiency, and cost reduction. However, the high initial investment costs for these technologies, difficulties in accessing
specialized human resources, and challenges in standardizing data can be listed as significant obstacles encountered in the
digitalization process. The originality of this study lies in its comprehensive examination of multiple technological fields
within a context that is limited in the Turkish literatures, such as the shipbuilding sector, where Turkey is a net exporter,
and its intersection with digitalization. Finally, based on the literature review and the studies examined, it is anticipated
that this paper will serve as a guide for shipyard managers, stakeholders in the shipbuilding sector, and policymakers
regarding the digitalization of the shipbuilding industry.

Keywords: Digitalization, Foreign Trade, Logistics, Shipbuilding, Shipyard 4.0.
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Diinyada taginan yiikiin yaklasik %90°1 denizyolu ile tasinmaktadir. Deniz tasitlari olan gemilerin hem tagimacilik hem
de iilkelerin savunmasindaki kritik rolii bulunmaktadir. Bunlara ek olarak, Giimriik Tarife Istatistik Pozisyonu (GTIP)
89 numarali fasila gére 2024 yili itibari ile diinyadaki toplam ihracatin 155 milyar dolar olmasi iilkelerin ekonomisi
acisindan gemi insa sektdriiniin dnemini gostermektedir. Tiirkiye’nin gemi insa sektorii 2024 yilinda 1,9 milyar dolar
ihracat gergeklestirmekte ve yaklasik 94 bin kisiye istihdam sunmaktadir. Gemi insa sektoriindeki dijitallesmenin
anlasilmasi, diinyada 2024 yilinda siparig agisindan 9. sirada olan Tiirkiye’nin mevcut konumunun iyilestirilebilmesi
ve rekabetciliginin artirtlabilmesi i¢in gereklidir. Karmasik tasarim siirecleri ve yogun is giicii gereksinimleri nedeniyle
gemi inga sektoriiniin geleneksel tiretim yontemleri yerine diinyada tersane 4.0 (shipyard 4.0) veya akill1 tersane (smart
shipyard) olarak adlandirilan dijital teknolojilerin entegrasyonu konusuna yonelmesi stratejik dnemdedir. Endiistri 4.0
kapsamindaki teknolojiler; blokzincir, nesnelerin interneti, yapay zeka, biiyiik veri, endiistriyel internet, bulut biligim,
sanal gerceklik, artirllmis gerceklik, dijital ikiz ve eklemeli {iretim gibi basliklar ile ifade edilmektedir. Bu galisma
kapsaminda yapilan yazin taramasinda, gemi insa sektoriinii ve endiistri 4.0 konusunu birlikte ele alarak mevcut durum
analizi ve gelecek Ongoriilerini ortaya koyan c¢aligmalarin Tiirkge literatiirde ¢ok kisitli diizeyde oldugu goézlenmistir.
Bu agigin kapatilmasi kapsaminda ¢alismanin temel amaci, literatiir incelemesi yontemiyle dijitallesme ve endiistri 4.0
teknolojilerinin gemi insa sektoriine olasi etkilerinin analiz edilmesidir. Bu etkilerin ortaya konabilmesi i¢in Web of Science,
Scopus, ScienceDirect, Google Akademik ve TR Dizin veri tabanlar1 incelenerek kapsam belirleme ¢alismasi yontemi
kullanilmistir. Yapilan analiz sonucunda elde edilen bulgulara gore nesnelerin interneti (IoT) gibi teknolojilerin tersane is
stireclerine entegre ederek kullanilmasi ile malzeme tedarik zincirinde yaklasik %15 gibi bir iyilesme goriilebilmektedir.
Buna ek olarak, [oT sensorlerin ayn1 zamanda is sagligi ve giivenligi konularinda ortaya ¢ikabilecek riskleri minimize
ettigi saptanmistir. Gemi insa siirecinde dijital ikiz (digital twin) teknolojisinin kullanilmasinin ise tasarim hatalarini %20
oraninda azalttig1 ve montaj asamasindaki verimliligi 6nemli 6l¢iide artirdig1 vurgulanmaktadir. Gemi insa siirecindeki
verilerin yapay zeka (Al) teknolojisi ile incelenmesi sonucunda kestirimci bakim gibi dnceden tahminleme ile iretim
stireglerinde durus siirelerinin azalttig1 gozlenmektedir. Ayrica, gemi insa ekipman ve insan kaynaklarmin kullaniminin
optimize edilerek enerji tiikketiminin azaltilmasina katkida bulunuldugu belirtilmektedir. Dijital teknolojilerinin genel
olarak gemi insa sektoriine siirdiiriilebilirlik, operasyonel verimlilik ve maliyetlerin azaltilmasi noktasinda katkilarda
bulundugu goriilmektedir. Bununla birlikte, bu teknolojilere yapilacak olan ilk yatirim maliyetlerinin yiiksekligi, uzman
insan kaynaklarina ulasmada yasanan zorluklar ve verilerin standartlagtirilmasindaki gii¢liikler dijitallesme siirecinde
karsilagilan 6nemli engeller olarak siralanabilir. Calismanin 6zgilinliigii, gemi insa sektorii gibi Tiirkiye nin net ihracatgi
oldugu ve dijitallesme ile kesisimi gibi Tiirk¢e literatiirde sinirli olan bir konuda birden ¢ok teknolojik alani biitiinsel
sekilde ele almasidir. Son olarak, yapilan literatlir taramasi 1s18inda incelenen ¢aligmalardan yola ¢ikarak gemi insa
sektorliniin dijitallesmesi konusunda tersane yoneticileri, gemi insa sektdrii paydaslar1 ve politika yapicilar igin yol
gosterici olacagi diiginiilmektedir.

Anahtar Kelimeler: Dis Ticaret, Dijitallesme, Gemi Insa, Lojistik, Tersane 4.0,
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Climate Change and Food Prices: A Global Analysis
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The climate crisis, one of the most important problems of the Anthropocene era, continues to affect all aspects of life. The
causes and consequences of the climate crisis significantly impact all living things. This situation leads to the decline of
some species and the complete extinction of others. In this process, the provision of food necessary for human survival
depends on the price factor. The aim of this paper is to examine the impact of climate change on food prices on a global
scale. Studies on this subject generally focus on a single country. This leads to the neglect of the general impact of climate
change on food prices. This paper aims to fill this research gap in the literature. The paper covers the period from January
1990 to April 2026. Quantile regression was used as the methodology. The variables used in the paper were determined by
considering the relevant literature. According to the findings, it is observed that temperature anomalies at a low quantile
level (0.1) have a higher impact on food prices. The paper concluded that increasing the quantile level from 0.1 to 0.9
reduced the impact of temperature anomalies on food prices. Furthermore, it was found that increases in energy prices also
increased food prices. Wavelet Coherence analysis was used to determine the causal relationship between the variables.
The findings support the paper's conclusions. The expected contribution of this paper to the literature is that the sample
considers the general scale, not just a single country or group of countries. Moreover, the use of quantile regression allows
for the measurement of the impact of different levels of temperature anomalies on food prices, instead of using average
predictive values.

Keywords: Food prices, Climate change, Climate crisis, Quantile regression, Global warming.
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Iklim Degisikligi ve Gida Fiyatlari: Kiiresel Bir Analiz
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Antroposen ¢aginin en énemli sorunlarindan biri olan iklim krizi sorunu, yagamin tiim boyutlarini etkisi altina almaya
devam etmektedir. Iklim krizinin nedenleriyle birlikte yaratmis oldugu sonuglar, tiim canlilig1 dnemli 6l¢iide etkilemektedir.
Bu durum, bazi yasam tiirlerinin neslinin azalmasina bazilarinin ise tamamen yok olmasma neden olmaktadir. Bu
stirecte, insanoglunun hayatta kalabilmesi i¢in gerekli olan besinin saglanmasi ise fiyat olgusuna baglidir. Bu ¢alismanin
amaci da kiiresel lgekte iklim degisikliginin gida fiyatlari iizerindeki etkisini incelemektir. Konuya iligkin ¢alismalar
incelendiginde genellikle bir lilke 6zelinde ¢aligmalarin yiiriitiildigi gézlenmistir. Bu durum alanda iklim degisikliginin
gida fiyatlari iizerindeki genel etkisinin goz ardi edilmesine neden olmaktadir. ilgili galisma literatiirdeki bu arastirma
boslugunu gidermeye ¢alismaktadir. Calisma, Ocak 1990-2026 Nisan donemini kapsamaktadir. Metodolojik olarak kantil
regresyon yontemi dikkate alinmigtir. Calismada kullanilan degiskenler ilgili literatiir dikkate alinarak belirlenmistir.
Elde edilen bulgulara gore, diisiik kantil diizeyindeki (0.1) sicaklik anomalilerinin gida fiyatlari {izerindeki etkisinin daha
yiiksek oldugu goriilmektedir. Kantil diizeyinin 0.1’den 0.9’a yiikselmesi durumunda sicaklik anomalilerinin gida fiyatlari
iizerindeki etkisinin azaldig1 sonucuna ulasilmistir. Ayrica, enerji fiyatlarindaki artiglarin da gida fiyatlarini arttirdigs
tespit edilmistir. Degiskenler arasindaki nedensellik iliskisinin belirlenmesi i¢in de Dalgacik Tutarliligi yonteminden
yararlanilmigtir. Elde edilen bulgular, ¢alisma sonuglarint destekler niteliktedir. Calismanin literatiire beklenen katkist,
orneklemin sadece bir iilke veya iilke grubunu degil genel 6l¢egi dikkate almasidir. Bununla birlikte, kantil regresyon
yonteminin kullanilmasi ortalama tahmin degerleri yerine farkli diizeydeki sicaklik anomalilerinin gida fiyatlar tizerindeki
etkisinin 6l¢iilmesini saglamaktadir.

Anahtar Kelimeler: Gida fiyatlari, Iklim degisikligi, iklim Krizi, Kantil regresyon, Kiiresel Isnma
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Humanitarian aid supply chains are fundamentally designed to ensure the effective coordination and delivery of essential
goods and services required for disaster-affected populations to sustain a dignified standard of living. However, this
process requires a complex structure that necessitates coordination among numerous stakeholders (government agencies,
civil society organizations, international organizations, and donors). Significant challenges emerge throughout the disaster
management cycle—encompassing mitigation, preparedness, response, and recovery—particularly in the organization and
execution of aid operations. Among the most critical issues are the lack of transparency and accountability in managing
interactions between aid providers and affected populations, as well as inefficiencies in delivering the right assistance to
the right beneficiaries at the right time and location. The persistence of these issues, coupled with the inability to resolve
them effectively, disrupts logistics operations in inherently chaotic disaster environments, while the resulting erosion
of trust undermines the continuity of aid delivery. This not only diminishes operational efficiency but also weakens
the trust-based relationships between donors and beneficiaries, which are essential for long-term humanitarian support.
The combination of demand uncertainty—one of the fundamental differences between commercial and humanitarian
logistics—and intermittent aid flows often leads to failures in disaster management, adversely affecting both disaster-
affected populations and donors.

The objective of this study is to conduct an academic analysis of blockchain applications in humanitarian supply chains
and their contribution to resilience, driven by the growing expectation that digital technologies can mitigate transparency-
related challenges. The decentralized structure, immutable ledger, and traceability features of blockchain technology offer
substantial potential in this context. Within the framework of a bibliometric analysis, various keyword combinations—
including "humanitarian aid supply chain", "humanitarian logistics", "disaster logistics", "resilience", "emergency
logistics", and "blockchain"—were used across academic databases. The findings indicate that academic output in this
field has gained significant momentum since 2018, with a concentration of research produced by specific working groups,
particularly those based in India, China and United States. It was observed that these studies primarily aim to establish
conceptual frameworks - in engineering, computer sciences, logistics and social sciences - often complemented by
qualitative evaluations that compare blockchain applications in diverse disaster scenarios with major global initiatives.
Whilst India and China lead in terms of publication volume, global leadership in citations is shared between the United
States and France. It has been observed that American authors have taken the lead in fostering collaboration amongst
authors. The methodologies frequently employed include systematic literature reviews, case studies, multi-criteria
decision-making (MCDM) methods, and, to a limited extent, mathematical modeling. It has been also observed that the
studies focus heavily on fields such as performance, information, cooperation, transparency, traceability, technology-
based solutions, management, trust, logistics and supply chain. A review of the research by theme reveals that a niche area
has emerged concerning the use of smart contracts in humanitarian aid supply chains. Consequently, this suggests that the
application of blockchain technology to humanitarian aid supply chains is still in its infancy. A common theme identified
across all studies, acting as a unifying factor, has been the general consensus that the use of technology in humanitarian
aid operations will enhance transparency, trust and coordination, and that this, in turn, will make humanitarian aid supply
chains more resilient. While the existing literature often addresses humanitarian activities broadly, this study provides an
analysis specifically focused on blockchain's role in humanitarian supply chain resilience. Consequently, by identifying
current research gaps, this research is intended to shed light on and guide future scholarly endeavours.

Keywords: Blockchain, Disaster Management, Humanitarian Logistics, Resilience, Supply Chain
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Insani yardim tedarik zincirlerinin genel amaci, afet durumunda insanlarin onurlu yasamlarini siirdiirebilmeleri igin
gerekli olan malzemelerin ve yardimlarin koordinasyonunu saglamaktir. Ancak bu siireg, ¢ok sayida paydasin (kamu
kurumlari, sivil toplum kuruluslari, uluslararasi organizasyonlar ve bagiscilar) esglidiimiine ihtiya¢ duyan karmagik
bir yap1 gerektirmektedir. Biitiinlesik afet yonetiminin zarar azaltma, hazirlik, miidahale ve iyilestirme asamalarinda
yardim siire¢lerinin organize edilmesinde ¢esitli sorunlar yasanabilmektedir. Bu sorunlarin basinda, yardim kuruluslariyla
afetten etkilenen kisiler arasindaki siireclerin yonetiminde seffaflik, hesap verebilirlik ve dogru yardimlarin dogru
yerlere ulagtirilmamasiyla ilgili konular gelmektedir. Sorunlarin devam etmesi ve ¢dziime kavusturulamamasi, afetler
gibi kaotik ortamlarda lojistik operasyonlari etkilemekte ve aradaki giiven iligkisinin zedelenmesi de yardimlarin
stirekliligini engellemektedir. Bu durum, yalnizca operasyonel verimliligi azaltmakla kalmayip ayn1 zamanda bagis¢ilar
en temel farklilik olan talep belirsizliginin kesintili yardimlarla birlesmesi, ne yazik ki afet yonetiminde basarisizlikla
sonuglanmakta ve bu durumdan hem afetten etkilenen kisiler hem de bagiseilar biiyiik zarar gérmektedir.

Bu ¢alismanin amaci, son yillarda 6nemi giderek artan dijital teknolojilerin seffaflik konusunda yasanabilecek sorunlari
azaltacagina yonelik beklentiyle, giinlimiizde 6nemi gittikge artan blok zinciri uygulamalarinin insani yardim tedarik
zincirlerindeki kullanimin1 ve direnglilige olan katkisini akademik anlamda analiz edecek bir ¢aligma ortaya koymaktir.
Blok zinciri teknolojisinin sundugu dagitik yapi, degistirilemez kayit sistemi ve izlenebilirlik 6zellikleri, bu baglamda
o6nemli bir potansiyel sunmaktadir. Bibliyometrik analiz ger¢evesinde akademik veri tabanlart kullanilarak, insani yardim
¢esitli kombinasyonlar olusturularak arastirmalar yapilmistir. Bu arastirmalarin sonucunda, akademik yayinlarin 2018
yilindan itibaren ivme kazandigi, agirlikli olarak ayni ¢aligma gruplar tarafindan genellikle Hindistan, Cin ve Amerika
Birlesik Devletleri’nde yer alan arastirmacilarin konu hakkinda daha fazla yayin ortaya koydugu tespit edilmistir.
Calismalarin ¢ogunlukla mithendislik, bilgisayar bilimleri, lojistik ve sosyal bilimler alaninda kavramsal ¢ergeveyi ortaya
koyma amaci tagidigi tespit edilmis ve buna ilaveten farkli iilkelerde yasanan afetlerde blok zinciri uygulamalarindan elde
edilen sonuglar diinyadaki 6nemli projelerle karsilastirilarak nitel degerlendirmelerin yapildig1 goriilmiistiir. Yaymn hacmi
olarak Hindistan ve Cin 6ne ¢ikarken, kiiresel atif liderligi Amerika Birlesik Devletleri ve Fransa arasinda paylagilmaktadir.
Yazarlar arasinda is birliginin olusturulmasi hususunda bu gorevi Amerikali yazarlarin iistlendigi anlasilmistir.
Calismalarda kullanilan yontemler arasinda sistematik literatiir taramasi, vaka analizi, ¢ok kriterli karar verme yontemleri
ve sinirli da olsa matematiksel modellerle ¢éziimlemelerin yapildigi tespit edilmistir. Calismalarin odaklandigi kavramlar
arasinda performans, bilgi, is birligi, seffaflik, izlenebilirlik, teknoloji tabanli ¢oziimler, yonetim, giiven, lojistik ve
tedarik zinciri kavramlarinin yogun olarak kullanildig1 gézlemlenmistir. Tematik olarak ¢aligmalara bakildiginda akilli
kontratlarin insani yardim tedarik zincirlerinde kullanimina yonelik nis bir alanin olustugu goriilmektedir. Dolayisiyla
bu durum, blok zinciri teknolojisinin insani yardim tedarik zincirine uygulanmasinin emekleme asamasinda oldugunu
desteklemektedir. Tiim ¢aligmalarda ortak olarak tespit edilen ve koprii gérevi goren konu, teknolojinin insani yardim
faaliyetlerinde kullanimi sayesinde seffaflik, giiven ve koordinasyonu arttiracagina ve bunun da insani yardim tedarik
zincirlerini daha direngli hale getirecegine iliskin genel kan1 olmustur. Incelenen galigmalar insani yardim faaliyetlerini
genel bir ¢ercevede ele alirken, bu ¢alismada insani yardim tedarik zincirlerinin 6zellikle direngliligine odaklanan blok
zinciri ¢alismalarinin analizine yer verilmistir. Bu sayede literatiirdeki mevcut bosluklar ortaya konarak daha sonraki
calismalara 151k tutacagi diistiniilmektedir.
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The increasing complexity of supply chains under the influence of globalization has transformed them into fragile and
highly interconnected structures that can be affected by regional crises on a global scale. This situation has elevated
the concepts of supply chain resilience and risk management to the level of strategic priorities for firms. In particular,
geopolitical risks emerging in maritime transportation can directly affect global trade flows and lead to significant
fluctuations in freight markets. The geopolitical developments that occurred in the Red Sea region during 2023-2024
caused major disruptions along the Suez Canal route and resulted in substantial volatility in maritime transportation costs.
Due to the increasing security risks in the region, many commercial vessels were redirected to alternative routes, creating
significant impacts on delivery times, freight costs, and supply chain reliability within global supply chain networks.
These developments have highlighted the importance of analyzing and forecasting the effects of geopolitical risks on
global supply chains through data-driven approaches.

In this study, geopolitical event data originating from Egypt, Yemen, and Saudi Arabia, which hold strategic importance
within the Red Sea corridor, were evaluated together with Mediterranean container freight index data. The primary
objective of the study is to examine the relationship between regional geopolitical developments and freight prices and
to model short-term freight fluctuations using machine learning methods. Within this scope, various machine learning
algorithms were employed to evaluate the effects of geopolitical risk indicators on freight markets. The dataset constructed
for the study incorporates different types of geopolitical events, regional tension indicators, and freight index data.
Various preprocessing and comparative modeling procedures were applied to the obtained data in order to investigate the
effects of geopolitical developments on freight markets from a data-oriented perspective. Accordingly, the study aims to
systematically analyze the potential impacts of geopolitical events on supply chain risks associated with logistics costs.

The analysis results indicate that there are significant relationships between geopolitical event intensity and freight price
movements. In particular, increases in conflicts, diplomatic tensions, and regional security risks were observed to generate
substantial volatility in freight markets. The obtained findings reveal that geopolitical risk indicators can contribute to
explaining changes in freight markets and forecasting short-term price movements during periods of crisis. Accordingly,
it is concluded that data-driven risk indicators can be effectively utilized as early warning systems and decision-support
tools within supply chain risk assessment processes.

The study is expected to provide guidance for both researchers and practitioners regarding the understanding of the effects
of geopolitical events on supply chain risks and the application of data-driven risk assessment approaches in supply chain
risk management.

Keywords: Freight Forecasting, Geopolitical Risk, Machine Learning, Red Sea, Supply Chain Risk Management
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Kiiresellesmenin etkisiyle giderek daha karmagik hale gelen tedarik zincirleri, bdlgesel krizlerden kiiresel 6lgekte
etkilenebilen kirilgan yapilara doniismiistiir. Bu durum, tedarik zinciri dayanikliligi ve risk yonetimi kavramlarini firmalar
acisindan stratejik bir ncelik haline getirmistir. Ozellikle denizyolu tasimacilifinda ortaya cikan jeopolitik riskler,
kiiresel ticaret akislarini dogrudan etkileyebilmekte ve navlun piyasalarinda dnemli dalgalanmalara yol agabilmektedir.
2023-2024 yillan arasinda Kizildeniz’de yasanan jeopolitik gelismeler, Siiveys Kanali giizergdhinda 6nemli aksamalara
ve denizyolu tasimaciligi maliyetlerinde ciddi dalgalanmalara neden olmustur. Bolgedeki giivenlik riskleri nedeniyle
birgok ticaret gemisinin alternatif rotalara yonelmesi, kiiresel tedarik zinciri aglarinda teslim siireleri, navlun maliyetleri
ve tedarik zinciri glivenilirligi agisindan ciddi etkiler olusturmustur. Bu gelismeler, jeopolitik risklerin kiiresel tedarik
zincirleri iizerindeki etkisinin veri temelli yontemlerle analiz edilmesinin ve dnceden tahmin edilmesinin 6nemini ortaya
koymustur.

Bu ¢alismada, Kizildeniz koridorunda stratejik 6neme sahip olan Misir, Yemen ve Suudi Arabistan kaynakli jeopolitik
olay verileri ile Akdeniz konteyner navlun endeksi verileri birlikte degerlendirilmistir. Calismanin temel amaci, bolgesel
jeopolitik gelismeler ile navlun fiyatlart arasindaki iligkinin incelenmesi ve kisa donemli navlun degisimlerinin makine
ogrenmesi yontemleri ile modellenmesidir. Bu kapsamda farkli makine 6grenmesi algoritmalari kullanilarak jeopolitik
risk gdstergelerinin navlun piyasalari iizerindeki etkileri degerlendirilmistir. Calisma kapsaminda olusturulan veri setinde
farkl1 jeopolitik olay tiirleri, bolgesel gerilim gostergeleri ve navlun endeksi verileri birlikte dikkate alinmistir. Elde
edilen veriler iizerinde ¢esitli 6n isleme ve karsilagtirmali modelleme siiregleri uygulanarak jeopolitik gelismelerin
navlun piyasalari iizerindeki etkisinin veri odakli bigimde incelenmesi amaglanmistir. Béylece jeopolitik olaylarin
lojistik maliyetlere bagli tedarik zinciri riski tizerindeki potansiyel etkilerinin sistematik bir bi¢imde analiz edilmesi
hedeflenmistir. Analiz sonuglari, jeopolitik olay yogunlugu ile navlun fiyat hareketleri arasinda belirgin iligkiler
bulundugunu gostermektedir. Ozellikle catisma, diplomatik gerilim ve bolgesel giivenlik risklerindeki artislarin navlun
piyasalarinda 6nemli dalgalanmalara yol agabildigi gézlemlenmistir. Elde edilen sonuglar, jeopolitik risk gdstergelerinin
kriz donemlerinde navlun piyasalarindaki degisimleri agiklamada ve kisa donemli fiyat hareketlerini dngdrmede katki
saglayabilecegini ortaya koymaktadir. Boylece veri temelli risk gostergelerinin tedarik zinciri risk degerlendirme
stireglerinde erken uyart sistemi ve karar destek araci olarak etkin bir bicimde kullanilabilecegi sonucuna varilmaktadir.

Calismanin, jeopolitik olaylarin tedarik zinciri riskleri iizerindeki etkilerinin anlagilmasi ve veri temelli risk degerlendirme
yaklasimlarinin tedarik zinciri risk yonetiminde kullanimi hususunda arastirmacilara ve uygulayicilara yol gosterici
olmasi beklenmektedir.

Anahtar Kelimeler: Jeopolitik Risk, Kizildeniz, Makine Ogrenmesi, Navlun Tahmini, Tedarik Zinciri Risk Y®6netimi.
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Carbon pricing instruments developed within the framework of the European Union’s green transition policies, particularly
the Emissions Trading System (ETS) and the Carbon Border Adjustment Mechanism (CBAM), introduce new compliance
obligations and cost structures in international trade relations. These regulations aim to reflect the economic cost of carbon
emissions generated during the production process into cross-border trade and therefore create significant financial and
regulatory obligations, especially for exporters operating in carbon-intensive sectors. Considering Tiirkiye’s extensive
trade relations with the European Union, these mechanisms are expected to affect not only export costs but also the
formation, performance, and interpretation of international sales contracts. Existing literature mainly examines CBAM
from economic, sectoral, and foreign trade perspectives. However, the legal position of carbon costs within international
sales contracts, particularly in terms of transfer of risk, allocation of costs, data-sharing obligations, and adaptation to
regulatory changes, has received comparatively limited attention. Nevertheless, critical legal issues arise regarding which
party should bear carbon-related costs, whether such costs should be included in the contract price, how cost allocation
should be interpreted according to delivery terms, and how newly emerging financial burdens should be evaluated in
ongoing contractual relationships. This study aims to examine the legal effects of CBAM- and ETS-related obligations
on risk and cost allocation in international sales contracts. The study is structured on a document analysis methodology.
Within this framework, CBAM and ETS regulations, the provisions of the United Nations Convention on Contracts for
the International Sale of Goods (CISG), INCOTERMS rules, and relevant reports are analyzed in terms of transfer of
risk, allocation of costs, and contractual obligations. The study argues that the absence of explicit contractual regulation
regarding carbon costs within existing contract structures may lead to interpretative disputes and legal uncertainty between
the parties. Furthermore, it is concluded that carbon costs do not yet have a clear and uniform legal counterpart within
current legal frameworks, thereby creating a new normative risk area in international trade law. Accordingly, the study
suggests that future international sales contracts should contain explicit provisions concerning carbon costs, emission data
sharing, documentation obligations, the contractual effects of regulatory changes, and the allocation of additional costs
arising from carbon pricing mechanisms. In this respect, the study evaluates the legal implications of the green transition
process on international trade contracts through the lens of risk and cost allocation and aims to contribute to the literature
by developing practical solution proposals through case analysis and model contractual clauses.

Keywords: CBAM, CISG, Emissions Trading System, International Sales Contracts, International Trade
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Avrupa Birligi’nin yesil doniisiim politikalar1 kapsaminda sekillenen karbon fiyatlandirma araglari, 6zellikle Emisyon
Ticaret Sistemi (ETS) ve Sinirda Karbon Diizenleme Mekanizmasi (SKDM) yoluyla uluslararasi ticaret iligkilerinde
yeni maliyet ve uyum yiikiimliiliikkleri dogurmaktadir. Bu diizenlemeler, {iretim siirecinde ortaya ¢ikan karbon saliminin
ekonomik karsiliginin sinir 6tesi ticarete yansitilmasini amaglamakta ve ozellikle karbon yogun sektorlerde faaliyet
gosteren ihracatcilar bakimindan yeni maliyet ve uyum yiikiimliliikleri dogurmaktadir. Tiirkiye’nin Avrupa Birligi ile
yogun ticari iliskileri dikkate alindiginda, s6z konusu diizenlemelerin yalnizca ihracat maliyetlerini degil, ayn1 zamanda
uluslararasi satim sdzlesmelerinin kurulmasi, ifast ve yorumlanmasi siireglerini de etkilemesi beklenmektedir. Mevcut
literatiirde Sinirda Karbon Diizenleme Mekanizmasi daha ¢ok ekonomik, sektorel ve dis ticaret etkileri bakimindan ele
alimmaktadir. Buna karsilik, karbon maliyetlerinin uluslararasi satim s6zlesmeleri igerisindeki hukuki konumu, taraflar
arasindaki riskin gecisi, masraf paylagimi, veri saglama yiikiimliilikleri ve diizenleyici degisikliklere uyum bakimindan
daha smirli sekilde incelenmektedir. Oysa karbon maliyetinin hangi tarafga iistlenilecegi, bu maliyetin satis bedeline
dahil edilip edilmeyecegi, teslim sekline gore masraf sorumlulugunun nasil belirlenecegi ve yiirtirlilkteki sézlesmeler
bakimindan sonradan ortaya ¢ikan mali yiiklerin nasil degerlendirilecegi dnemli hukuki sorunlar dogurmaktadir. Bu
calisma, Smirda Karbon Diizenleme Mekanizmasi ve Emisyon Ticaret Sistemi kaynakli ylikiimliiliiklerin uluslararasi
satim sozlesmelerinde risk ve maliyet dagilimina etkilerini hukuki a¢idan incelemeyi amaglamaktadir. Caligma, dokiiman
incelemesine dayali olarak yapilandirilmistir. Bu kapsamda SKDM ve ETS’ye iliskin diizenleme metinleri, Birlesmis
Milletler Uluslararas1 Mal Satimina iliskin S6zlesmeler Hakkinda Antlasma (CISG) hiikiimleri, INCOTERMS kurallar1
ve konuya iligkin raporlar, riskin gegisi, masraf paylasimi ve s6zlesmesel yiikiimliliikler bakimindan degerlendirilmistir.
Bu kapsamda, Birlesmis Milletler Uluslararast Mal Satimina Iliskin Sézlesmeler Hakkinda Antlasma gergevesinde riskin
gecisine iliskin hiikiimler ile INCOTERMS kurallari dogrultusunda teslim, masraf ve yiikiimliilik dagilimi birlikte
ele alinmistir. Caligmada, karbon maliyetlerinin mevcut sézlesme yapilart iginde agik bigimde diizenlenmemesinin
taraflar arasinda yorum farkliliklarina ve uyusmazliklara yol acabilecegi degerlendirilmektedir. Bu nedenle yeni
kurulacak uluslararasi satim sozlesmelerinde karbon maliyetlerine, emisyon verilerinin paylasimina, belge saglama
yiikiimliiliiklerine, diizenleyici degisikliklerin sdzlesmeye etkisine ve maliyet artiglarinin hangi tarafa yansitilacagina
iligkin acik hiikiimlere yer verilmesi gerektigi sonucuna ulagilmaktadir. Bu yoniiyle ¢alisma, yesil doniisiim siirecinin
uluslararasi ticaret sdzlesmeleri lizerindeki hukuki etkilerini risk ve maliyet dagilim1 ekseninde tartisarak literatiire katki
sunmay1 hedeflemektedir.

Anahtar Kelimeler: Emisyon Ticaret Sistemi, Sinirda Karbon Diizenleme Mekanizmasi, Uluslararasi Satim S6zlesmeleri,
Uluslararas1 Ticaret.
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Micro fulfillment centers are logistics units located within or near cities that enable the rapid, efficient, and short distance
preparation and delivery of customer orders. These centers are generally defined as small scale urban logistics facilities
with limited storage capacity, often supported by automation technologies. Micro fulfillment centers are specifically
designed to optimize last mile delivery processes, shorten delivery times, and increase operational efficiency. Unlike
traditional centralized warehousing systems, this model represents a distributed and demand driven logistics approach.
It also allows products to be shipped from locations closer to the consumer. In this respect, it contributes to increased
flexibility and speed in supply chains and plays a significant role in improving customer satisfaction. In recent years,
because of rapid increase in e-commerce volume and changing consumer expectations have increased the need for faster
and more flexible delivery solutions for businesses. In other words, the growing online shopping habits have made it
necessary for logistics operations to become more agile and customer centric. In this context, micro fulfillment centers
play a significant role in the restructuring of logistics networks. The increasing prevalence of services such as same day
or hourly delivery has further enhanced the strategic importance of these centers. Furthermore, this model supports the
sustainability of logistics systems by contributing to the balanced management of increasing demand in densely populated
urban areas. Micro fulfillment centers offer significant advantages in terms of environmental sustainability thanks to their
ability to shorten product delivery distances, support the use of smaller and lower emission vehicles (electric vehicles,
bicycles, etc.), and reduce urban traffic congestion. In addition, their integration with route optimization and demand
forecasting systems enables more efficient use of operational resources. Indirect effects such as reduced packaging
use and simplified delivery processes also positively impact environmental sustainability performance. In this context,
micro fulfillment centers contribute to reduction of carbon emissions and support the creation of a more environmentally
friendly urban logistics structure. Moreover, micro fulfillment centers strengthen operational sustainability by enabling
more effective management of operational processes. The use of automation technologies reduces error rates in order
fulfillment processes, saving time and costs. These centers also make significant contributions to social sustainability
by creating local employment, facilitating integration with small businesses and supporting regional economic activity.
This also contributes to strengthening local supply chains and increasing economic vitality. This study examines the
concept of micro fulfillment centers which stand out as an innovative approach in urban logistics, from a sustainability
perspective. Applications in e-commerce retailers, the food and fast- moving consumer goods sector and healthcare
sector are specifically investigated; the direct and indirect sustainability advantages this model provides to businesses are
evaluated within the framework of both global and local examples. The findings are expected to contribute to future urban
logistics planning and sustainable distribution strategies.

Keywords: E-Commerce Logistics, Last Mile Delivery, Micro Fulfillment Centers, Sustainability, Urban Logistics
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Mikro dagitim merkezleri; sehir i¢inde veya sehir yakininda konumlanan, miisteri sipariglerinin hizli, verimli ve kisa
mesafeler lizerinden hazirlanip teslim edilmesini saglayan lojistik birimlerdir. Bu merkezler genellikle otomasyon
teknolojileri ile desteklenen, sinirli depolama kapasitesine sahip, kiiclik Olcekli kentsel lojistik tesisleri olarak
tanimlanmaktadir. Mikro dagitim merkezleri, 6zellikle son kilometre teslimat siire¢lerinin optimize edilmesi, teslimat
stirelerinin kisaltilmasi ve operasyonel verimliligin artirilmasi amaciyla tasarlanmistir. Geleneksel merkezi depolama
sistemlerinden farkli olarak, bu model dagitik ve talep odakli bir lojistik yaklasimini temsil etmektedir. Ayrica, iirtinlerin
tiiketiciye daha yakin noktalardan sevk edilmesine olanak tanimaktadir. Bu yoniiyle, tedarik zincirlerinde esneklik ve
hizin artirilmasina katki saglamakta, miisteri memnuniyetinin arttirilmasinda énemli bir rol oynamaktadir. Son yillarda
e-ticaret hacmindeki hizli artig ve tiikketici beklentilerinin degismesi, isletmelerin daha hizli ve esnek teslimat ¢éziimlerine
olan ihtiyaclarini arttirmistir. Bir bagka ifadeyle artan ¢evrim i¢i aligveris aligkanliklari, lojistik operasyonlarin daha
cevik ve miisteri odakli hale gelmesini zorunlu kilmistir. Bu baglamda mikro dagitim merkezleri, lojistik aglarinin
yeniden yapilandirilmasinda 6nemli bir rol tistlenmektedir. Ayn1 giin veya birkag saat i¢inde teslimat gibi hizmetlerin
yayginlagmasi, bu merkezlerin stratejik dnemini daha da artirmistir. Ayrica bu model, yogun niifuslu kentsel alanlarda
artan talebin dengeli sekilde yonetilmesine katki saglayarak lojistik sistemlerin siirdiiriilebilirligini desteklemektedir.
Mikro dagitim merkezleri, {iriin teslimat mesafesini kisaltmalari, daha kiiciik ve diisiitk emisyonlu araglarin (elektrikli
araclar, bisikletler vb.) kullanimini desteklemeleri ve kent igi trafik yogunlugunu azaltma potansiyelleri nedeniyle
cevresel stirdiiriilebilirlik agisindan énemli avantajlar sunmaktadir. Bunun yani sira, bu merkezlerin rota optimizasyonu
ve talep tahminleme sistemleri ile entegre ¢alisabilmeleri, isletmelerin kaynak kullaniminin daha verimli hale gelmesini
saglamaktadir. Ambalaj kullaniminin azaltilmasi ve teslimat siireglerinin sadelesmesi gibi dolayli etkiler de gevresel
stirdiirebilirlik performansini olumlu yonde etkilemektedir. Bu yoniiyle mikro dagitim merkezleri, karbon saliminin
azaltilmasina katki saglamakta ve daha ¢evreci bir kentsel lojistik yapisinin olugmasina destek olmaktadir. Ayrica, mikro
dagitim merkezleri operasyonel siireclerin daha etkin yonetilmesine olanak taniyarak operasyonel siirdiiriilebilirligi
giiclendirmektedir. Otomasyon teknolojilerinin kullanimi sayesinde siparis hazirlama siireglerinde hata oran1 azalmakta,
zaman ve maliyet tasarrufu saglanmaktadir. Ayrica, bu merkezlerin yerel diizeyde istihdam yaratmasi, kii¢iik isletmelerle
entegrasyonu kolaylagtirmasi ve bolgesel ekonomik faaliyetleri desteklemesi, sosyal siirdiiriilebilirlik agisindan da 6nemli
katkilar sunmaktadir. Bu durum, yerel tedarik zincirlerinin giiclenmesine ve ekonomik canliligin artmasia da katki
saglamaktadir. Bu ¢aligmada, kentsel lojistikte yenilik¢i bir yaklagim olarak one ¢ikan mikro dagitim merkezi kavrami
siirdiiriilebilirlik agisindan ele alinmistir. Ozellikle e-ticaret perakendecileri, gida ve hizli tiiketim iiriinleri sektdrii
ile saglik alanindaki uygulamalar incelenmis; bu modelin isletmelere sagladigi dogrudan ve dolayl siirdiiriilebilirlik
avantajlar1 hem global hem de yerel 6rnekler ¢ergevesinde degerlendirilmistir. Elde edilen bulgularin, gelecekteki kentsel
lojistik planlamalarina ve siirdiiriilebilir dagitim stratejilerine katki saglamasi1 beklenmektedir.

Anahtar Kelimeler: E-Ticaret Lojistigi, Kentsel Lojistik, Mikro Dagitim Merkezleri, Son Kilometre Teslimat,
Siirdiirtilebilirlik
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The Strategic Role of the Middle Corridor in Turkey's
Logistics Resilience After the Red Sea Crisis: A Conceptual
Assessment

1 Res. Asst. Mustafa SARIDOGAN B

1 Department of International Trade and Logistics, Toros University, Mersin, Turkey
mustafa.saridogan@toros.edu.tr

The Houthi attacks that began in late 2023 significantly disrupted traffic along the Suez Canal route, driving global
shipping costs to historic highs and fundamentally reshaping trade flows, particularly between Asia and Europe. While
this development repositioned route diversification as an indispensable component of supply chain resilience, existing
literature predominantly approaches the crisis as a risk and cost factor, insufficiently examining the route substitution
processes it triggered and the capacity of transit countries to derive strategic advantages from it. This study approaches
the Red Sea crisis not merely as a threat, but as a turning point that foregrounds the emergence of the Trans-Caspian
International Transport Route (Middle Corridor) as a permanent route substitute and Turkey's strategic positioning within
this process. Structured through a systematic literature review and document analysis methodology, the study aims to
document the effects of this process on international logistics systems and to conceptually analyze the strategic role
of the Middle Corridor in enhancing Turkey's logistics resilience. The findings reveal that Middle Corridor transport
volumes increased considerably during the crisis period; however, infrastructure deficiencies, capacity constraints, and
international standardization gaps continue to hinder the route's full operationalization. Nevertheless, the corridor's
multimodal structure harbors significant resilience potential in the medium and long term. Turkey's strategic position on
the Middle Corridor and its existing multimodal logistics infrastructure demonstrate the capacity to transform crisis-driven
trade redirection into a lasting competitive advantage. The study contributes to the supply chain resilience literature from a
route substitution and transit hub perspective, while providing actionable implications for Turkey's logistics policymaking
in the areas of infrastructure investment priorities, route standardization, and international cooperation.

Keywords: Geopolitical Risk, Logistics Resilience, Middle Corridor, Red Sea Crisis, Resilience, Supply Chain Resilience,
Trans-Caspian Route, Turkey Logistics
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Kizildeniz Krizi Sonrasinda Orta Koridor'un Tiirkiye'nin
Lojistik Direncliligindeki Stratejik Rolii: Kavramsal Bir
Degerlendirme

' Ars. Gor. Mustafa SARIDOGAN (©®

1 Uluslararasi Ticaret ve Lojistik Boliimii Toros Universitesi Mersin, Tiirkiye
mustafa.saridogan@toros.edu.tr

2023 yil1 sonunda baslayan Husi saldirilari, Siiveys Kanali glizergahindaki trafigi ciddi 6l¢iide sekteye ugratmis; kiiresel
tagimacilik maliyetlerini tarihi seviyelere tasimis ve Ozellikle Asya-Avrupa ticaret akislarin1 kokli bigimde yeniden
sekillendirmistir. Bu gelisme giizergah ¢esitlendirmesini tedarik zinciri direngliliginin vazgegilmez bir unsuru olarak
yeniden giindemin merkezine tagirken, mevcut literatiir s6z konusu krizi agirlikli olarak bir risk ve maliyet unsuru olarak
ele almakta; krizin tetikledigi giizergah ikamesi siireclerini ve transit konumdaki iilkelerin bu krizden stratejik avantaj
elde etme kapasitesini yeterince incelememektedir. Bu ¢aligma, Kizildeniz krizini yalnizca bir tehdit unsuru olarak degil,
Trans-Hazar Uluslararast Tasimacilik Giizergahi'nin (Orta Koridor) kalict bir gilizergah ikamesi olarak yiikseligini ve
Tiirkiye'nin bu siiregteki stratejik konumlanmasini 6n plana ¢ikaran bir doniim noktasi olarak ele almaktadir. Calisma,
$6z konusu siirecin uluslararasi lojistik sistemler {izerindeki etkilerini belgelemek ve Orta Koridor'un Tiirkiye'nin lojistik
direngliligindeki stratejik roliinii kavramsal diizeyde ¢oziimlemek amaciyla sistematik literatiir taramasi ve belge analizi
yontemiyle kurgulanmistir. Elde edilen bulgular neticesinde, kriz déneminde Orta Koridor tagima hacimlerinin kayda
deger 6l¢iide arttigini; bununla birlikte giizergahin tam kapasiteyle islerlik kazanmasini engelleyen altyapi agiklari,
kapasite kisitlar1 ve uluslararasi standartlasma eksikliklerinin varligini siirdiirdiigiinii ortaya koymaktadir. Buna karsin
giizergahin ¢ok modlu yapisi, orta ve uzun vadede 6nemli bir direnglilik potansiyeli barindirmaktadir. Tiirkiye'nin Orta
Koridor iizerindeki stratejik konumu ve mevcut ¢ok modlu lojistik altyapisi, kriz kaynakli ticaret yonlendirmesini kalict
bir rekabet iistiinliigline doniistirme kapasitesi tagimaktadir. Calisma, tedarik zinciri direnglili§i yazinina giizergah
ikamesi ve transit konum perspektifinden katki saglamakta; altyapi yatirnm Oncelikleri, giizergah standartlagsmasi ve
uluslararast is birligi alanlarinda Tiirkiye'nin lojistik politika gelistirme siireclerine yonelik uygulamaya doniik ¢ikarimlar
ortaya koymaktadir.

Anahtar Kelimeler: Direnglilik, Jeopolitik Risk, Kizildeniz Krizi, Orta Koridor, Tedarik Zinciri Direngliligi, Trans-
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Logistics Firm Performance in Turkey: An Objective
Multi-Criteria Assessment

I Res. Asst. Giil ALISAR KAYAR ®

1 Department of International Trade and Logistics, Toros University, Mersin, Turkey
gul.alisar@toros.edu.tr

The logistics sector is central to national economies, ensuring goods, services, and information flow smoothly through
complex supply chains. Amid rapid digitalization, geopolitical shifts, and post-pandemic restructuring, logistics firms'
financial performance signals their resilience. This study develops a hybrid multi-criteria decision-making (MCDM)
framework to assess and rank the financial performance of Turkey's top logistics companies from the Fortune 500 Turkey
2024 list. The framework combines two objective MCDM methods: the Removal Effects of Criteria (MEREC) for weight
derivation and the Weighted Aggregated Sum Product Assessment (WASPAS) for ranking. MEREC assigns data-driven
weights based on the impact of each criterion's exclusion. WASPAS combines the Weighted Sum Model (WSM) and
Weighted Product Model (WPM) using a lambda parameter to improve ranking accuracy. Together, these methods form
a coherent hybrid model. The analysis evaluates five logistics firms: Netlog, Horoz, Mars, Reysas, and DSV Turkey.
Eight financial criteria are used: net revenue, growth rate, EBIT, EBIT growth rate, assets, equity, export revenue, and
employees. The employee count is a cost indicator; others are benefits. Two criteria had negative values, so minimum-
absolute-value correction was applied before normalization. MEREC showed EBIT (KR3, wj = 0.523) as the most
important criterion, highlighting profitability's dominance in Turkish logistics. Export revenue (KR7, wj = 0.142) and
EBIT growth rate (KR4, wj = 0.098) followed. WASPAS analysis at A = 0.5 gave: Netlog (Qi = 0.577), Reysas (0.525),
Mars (0.478), Horoz (0.255), DSV Turkey (0.076). The results support firm benchmarking, investor choices, and policy
to boost Turkish logistics competitiveness. Future research can add non-financial metrics like carbon footprint, digital
readiness, or customer satisfaction, or use fuzzy extensions to handle uncertainty.

Keywords: Logistics performance, MEREC, WASPAS, MCDM, Fortune 500 Turkey
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Digital Twin Applications in Logistics Operations:
An Assessment of Opportunities and Challenges

'Dr. Burcu YILMAZ ©®

1 Department of International Trade and Logistics Kayseri University Kayseri, 38280, TURKIYE
burcukayal07@gmail.com

With the advent of Industry 4.0, the integration of digital technologies into logistics operations has accelerated significantly,
positioning digital twin technology as a prominent area of both application and scholarly inquiry. Digital twins enable the
real-time virtual representation of physical systems, thereby facilitating more effective and efficient logistics management
and, in turn, enhancing overall competitiveness. In this context, it becomes imperative to holistically assess both the
opportunities arising from digital twin applications in logistics and the challenges encountered in their implementation.
Accordingly, the primary objective of this study is to identify, categorize, and evaluate the opportunities and challenges
associated with digital twin applications in logistics operations through a systematic literature review. To this end, a
comprehensive search of the Web of Science database was conducted, and the retrieved studies were systematically
analyzed. Based on content analysis, the identified opportunities and challenges were further classified through thematic
analysis. The findings reveal that digital twin applications offer substantial opportunities, including improvements in
operational efficiency and process optimization, reductions in cost and time, enhanced real-time monitoring and visibility,
advanced simulation and scenario analysis capabilities, strengthened decision-support mechanisms, increased flexibility
and resilience, and improved sustainability and environmental performance. Conversely, several critical challenges were
identified, notably issues related to data management and data quality, system integration and interoperability, technical
complexity and modeling difficulties, high investment and implementation costs, cybersecurity and data privacy risks,
as well as constraints stemming from human resources and organizational resistance. In conclusion, this study adopts a
holistic perspective in examining digital twin applications in logistics, thereby contributing to the existing literature both
theoretically and practically.

Keywords: Digital Twin, Digitalization, Industry 4.0, Logistics, Simulation

48

Abstract of Proceedings Book


mailto:burcukaya107@gmail.com
https://orcid.org/0000-0002-6004-0640
https://orcid.org/0000-0002-6004-0640

6™ International Symposium on Sustainable Logistics 'Resilience'

Go to CONTENTS
.\

Lojistik Faaliyetlerde Dijital ikiz Uygulamalari:
Firsatlarin ve Zorluklarin Degerlendirilmesi

IDr. Burcu YILMAZ (®

1 Kayseri Universitesi Uluslararasi Ticaret ve Lojistik Boliimii, Kayseri, 38280, TURKIYE
burcukayal07@gmail.com

Endiistri 4.0 ile birlikte lojistik faaliyetlerde dijital teknolojilerin kullanim1 yayginlagsmis ve bu kapsamda dijital ikiz
teknolojisi de 6nemli bir uygulama ve arastirma alani olarak 6ne ¢ikmustir. Dijital ikizler, fiziksel sistemlerin sanal
ortamda gercek zamanli olarak temsil edilmesini saglayarak lojistik siireclerin daha etkin ve verimli yonetilmesini
saglayarak rekabetciligi artirmaktadir. Bu baglamda, lojistik faaliyetlerde dijital ikiz uygulamalarindan dogan firsatlarin
ve uygulamadaki zorluklarin biitiinciil bir sekilde degerlendirilmesi 6nem arz etmektedir. Bu ¢alismanin amaci, lojistik
faaliyetlerde dijital ikiz uygulamalarma iliskin firsatlar1 ve zorluklar: sistematik bir literatiir incelemesi yoluyla belirlemek,
icerik analizine dayali olarak kategorize etmek ve degerlendirmektir. Calisma, dijital ikiz uygulamalarinda ortaya ¢ikan
firsatlar1 ve zorluklar1 biitiinciil bir bakis agisiyla ele almakta, bu sayede literatiire teorik ve uygulamaya yonelik katkilar
sunmaktadir. Bu dogrultuda Web of Science veri tabaninda ilgili alandaki ¢alismalar taranmistir. Elde edilen veriler
sistematik olarak incelenerek dijital ikiz uygulamalarina iligkin firsatlar ve zorluklar ortaya ¢ikarilmig ve tematik analiz
yoluyla kategorize edilmistir. Sonuglar, operasyonel verimlilik ve siire¢ optimizasyonu, maliyet ve zaman tasarrufu, ger¢cek
zamanli izleme ve goriiniirliik, simiilasyon ve senaryo analizi, karar destek mekanizmalarinin giiglendirilmesi, esneklik ve
dayanikliligin artirilmasi ile siirdiiriilebilirlik ve ¢evresel performansin iyilestirilmesinin dijital ikizlerin sagladig1 6nemli
firsatlar oldugunu gostermektedir. Veri yonetimi ve veri kalitesi sorunlari, sistem entegrasyonu ve birlikte ¢aligabilirlik
problemleri, teknik karmasiklik ve modelleme giicliikleri, yiiksek yatirim ve kurulum maliyetleri, siber giivenlik ve veri
gizliligi riskleri, insan kaynag1 ve organizasyonel direng ise bu teknolojinin lojistik faaliyetlerde kullanilmasini sinirlayan
konular olarak belirlenmistir.

Anahtar Kelimeler: Dijital ikiz, Dijitallesme, Endiistri 4.0, Lojistik, Simiilasyon
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The Relationship Between Logistics Performance and
Sustainability Indicators: A Comparative Cross-Country
Analysis

! Assoc. Prof. Ural Gokay CICEKLI ®
2 Assoc.Prof. Yunus KAYMAZ

1 Faculty of Economics and Administrative Sciences Ege University izmir, TURKIYE
gokay.cicekli@ege.edu.tr
2 Logistics Management Depaertment Iskenderun Technical University Hatay, TURKIYE
yunus.kaymaz@jste.edu.tr

Growing global uncertainties, supply chain disruptions, climate change pressures, and the requirements associated with
the energy transition have made it necessary to evaluate logistics systems not only in terms of efficiency but also from
the perspectives of sustainability and resilience. In this context, logistics performance is considered not merely as a factor
supporting countries’ foreign trade capacity, but also as an important determinant of environmental sustainability and
resource-use efficiency. The aim of this study is to examine the relationship between countries’ logistics performance
levels and selected sustainability indicators.

The study adopts a cross-country comparative analysis approach. The Logistics Performance Index (LPI) published by the
World Bank is used to measure logistics performance, while the sustainability dimension is evaluated through indicators
such as carbon intensity, carbon dioxide emissions per capita, and the share of renewable energy use. Within the scope
of the analysis, descriptive statistics are first presented, followed by correlation analysis to examine the relationships
among variables, and finally regression models are employed to test the explanatory power of logistics performance on
sustainability indicators.

The study is expected to provide empirical evidence demonstrating that logistics performance should be evaluated not
only in terms of economic competitiveness but also with respect to sustainable development and resilience capacity.
The findings are anticipated to contribute to policy and strategic discussions regarding the improvement of logistics
infrastructure, enhancement of service quality, and strengthening of environmental performance.

This study investigates the relationship between countries’ logistics performance levels and selected sustainability
indicators. A comparative dataset covering 127 countries was constructed by combining World Bank Logistics Performance
Index data with indicators such as renewable energy use, carbon intensity, per capita income, and trade openness. The
analysis employs descriptive statistics, correlation analysis, and regression models with heteroskedasticity-robust standard
errors. The findings indicate that there is no strong or unidirectional relationship between logistics performance and
sustainability indicators. In particular, the models related to renewable energy use provide a moderate level of explanatory
power; however, the results reveal that income level, rather than logistics performance, constitutes the main determining
factor in these models. Regarding carbon intensity, the explanatory power of logistics performance indicators remains
limited. The study demonstrates that the relationship between logistics performance and sustainability does not exhibit a
direct and simple structure; rather, it should be evaluated together with countries’ economic and structural characteristics.
In this respect, the study offers a comparative and cautious empirical contribution to the literature.

Keywords: LPI, Sustainability, Supply chain
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Lojistik Performans ile Siirdiiriilebilirlik Gostergeleri
Arasindaki Iliski: Ulkeler Arasi1 Karsilastirmal Bir Analiz

I Doc¢. Dr. Ural Gokay CICEKLI ®
2Doc. Dr. Yunus KAYMAZ

1 iktisadi ve idari Bilimler Fakiiltesi Boliimii Ege Universitesi izmir, TURKIYE
gokay.cicekli@ege.edu.tr

2 Lojistik Yénetimi Boliimii iskenderun Teknik Universitesi Hatay, TURKIYE
yunus.kaymaz@jste.edu.tr

Kiiresel 6lgekte artan belirsizlikler, tedarik zinciri aksakliklar, iklim degisikligi baskilar1 ve enerji doniisiimiine yonelik
gereksinimler, lojistik sistemlerin yalnizca verimlilik agisindan degil, ayn1 zamanda siirdiiriilebilirlik ve dayaniklilik
perspektifinden de degerlendirilmesini zorunlu hale getirmistir. Bu dogrultuda lojistik performans, iilkelerin dis ticaret
kapasitesini destekleyen bir unsur olmanin 6tesinde, ¢evresel siirdiiriilebilirlik ve kaynak kullanim etkinligi agisindan
da 6nemli bir belirleyici olarak degerlendirilmektedir. Bu ¢aligmanin amaci, iilkelerin lojistik performans diizeyleri ile
secilmig siirdiiriilebilirlik gostergeleri arasindaki iliskiyi incelemektir.

Calismada iilkeler aras1 karsilagtirmali analiz yaklagimi benimsenmistir. Lojistik performansin 6lgiimiinde Diinya Bankasi
tarafindan yayimlanan Lojistik Performans Endeksi (LPI) verileri kullanilacak; siirdiiriilebilirlik boyutu ise karbon
yogunlugu, kisi bagina diisen karbondioksit emisyonu ve yenilenebilir enerji kullanim orani gibi gostergeler araciligiyla
degerlendirilecektir. Analiz kapsaminda 6ncelikle tanimlayicr istatistiklere yer verilecek, ardindan degiskenler arasindaki
iligkiler korelasyon analizi ile incelenecek ve son asamada lojistik performansin siirdiiriilebilirlik gostergeleri iizerindeki
aciklayici giicii regresyon modeli yardimryla test edilecektir.

Caligmanin, lojistik performansin yalnizca ekonomik rekabetcilik agisindan degil, stirdiiriilebilir kalkinma ve dayaniklilik
kapasitesi bakimindan da ele alinmasi gerektigine iliskin ampirik bulgular sunmasi beklenmektedir. Elde edilecek
sonuglarm, lojistik altyapinin gelistirilmesi, hizmet kalitesinin artirilmasi ve g¢evresel performansin iyilestirilmesine
yonelik politika ve strateji tartismalarina katki saglamasi dngoriilmektedir. Bu ¢aligma, iilkelerin lojistik performans
diizeyleri ile secilmis siirdiiriilebilirlik gostergeleri arasindaki iligkiyi incelemektedir. Arastirmada Diinya Bankasi
Lojistik Performans Endeksi verileri ile yenilenebilir enerji kullanim orani, karbon yogunlugu, kisi basina gelir ve ticaret
aciklig1 gostergeleri birlestirilerek 127 iilkeyi kapsayan karsilastirmali bir veri seti olusturulmustur. Analizde tanimlayici
istatistikler, korelasyon analizi ve heteroskedastisiteye dayanikli standart hatalarla kurulan regresyon modelleri
kullanilmistir. Bulgular, lojistik performans ile siirdiiriilebilirlik gostergeleri arasinda giiglii ve tek yonlii bir iliskinin
bulunmadigini gostermektedir. Ozellikle yenilenebilir enerji kullanim oranina iliskin modeller orta diizeyde agiklayicilik
sunmus, ancak bu modellerde belirleyici unsurun lojistik performanstan g¢ok gelir diizeyi oldugu goriilmiistiir. Karbon
yogunlugu agisindan ise lojistik performans gostergelerinin agiklayici giicii sinirli kalmistir. Calisma, lojistik performans
ile siirdiiriilebilirlik arasindaki iligskinin dogrudan ve basit bir yap1 sergilemedigini, bu iligkinin iilkelerin ekonomik ve
yapisal 6zellikleriyle birlikte degerlendirilmesi gerektigini ortaya koyarak literatiire karsilastirmali ve temkinli bir ampirik
katki sunmaktadir.

Anahtar Kelimeler: LPI, Siirdiiriilebilirlik, Tedarik zinciri
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The Relationship Between Logistics Performance and
International Trade: Evidence from European Union
Countries

I Res. Asst. Dr. Dogan KESAP (®

1 Department of Economics Recep Tayyip Erdogan University Rize, 53100, TURKIYE
dogan.kesap@erdogan.edu.tr

Improvements in countries’ logistics infrastructure are important for the development of international trade. The
rapid, secure, and cost-effective transportation of goods between countries plays a role in the effective functioning of
international trade within the global economy and in enabling countries to increase competitiveness. In other words,
improvements in logistics infrastructure strengthen integration among trading partner countries by reducing transaction
costs associated with international trade processes. High logistics performance enhances the reliability of supply chains
and minimizes potential delays that may occur during export and import procedures. In this regard, countries with higher
logistics performance are expected to hold a more advantageous position in international trade. This study aims to
examine the impact of logistics performance on international trade with a particular focus on European Union member
states. The analysis is conducted within the framework of the gravity model for the years 2007 and 2023. In addition to
the logistics performance levels of countries, gross domestic product (GDP), population, distance, and common border
variables were also taken into consideration in the analysis. The results for 2007 indicate that the logistics performance
of both exporting and importing countries has a strong and positive effect on trade among EU member countries, with
the logistics performance of importing countries exerting a relatively greater impact on international trade. Additionally,
exporting country’s GDP, the populations of both exporting and importing countries, and the common border dummy
variable positively affect trade, whereas the geographical distance between countries has a negative effect. The 2023
results, however, indicate that the positive and statistically significant impact of logistics performance of importing
country on international trade continues; however, the effect of logistics performance of exporting country becomes
statistically insignificant. This situation indicates that, over time, logistics infrastructure has become a more decisive
factor in increasing trade volume, particularly from the perspective of the importing country. Regarding other variables
in the model, exporting country’s GDP and the populations of both exporting and importing countries continue to exert
a positive effect on international trade, whereas geographical distance has a negative effect. The findings emphasize that
improvements in the logistics infrastructure of importing countries, in particular, play a significant role in increasing trade
volumes among member countries. These findings provide strong evidence for policymakers that investments in logistics
can directly improve international trade and support economic and trade integration among EU member countries. In this
context, it is considered that prioritizing policy designs that promote the development of countries’ logistics infrastructures
within EU policies aimed at international trade would make positive contributions to the expansion of trade volume and
the strengthening of trade integration.

Keywords: European Union, Gravity model, International trade, Logistics performance
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Lojistik Performans ile Uluslararasi Ticaret Arasindaki iliski:
Avrupa Birligi Ulkelerinden Kamitlar

L Ars. Gor. Dr. Dogan KESAP (©

1 iktisat Boliimii Recep Tayyip Erdogan Universitesi Rize, 53100, TURKIYE
dogan.kesap@erdogan.edu.tr

Ulkelerin lojistik altyapilarindaki iyilesmeler uluslararasi ticaretin gelisimi icin 6nem arz etmektedir. Mallarin hizls,
giivenli ve diigiik maliyetle tilkeler arasinda taginmasi, kiiresel ekonomide uluslararasi ticaretin etkin bir gekilde isleyisi
ve tilkelerin rekabet giicii kazaniminda rol oynamaktadir. Diger bir ifadeyle, lojistik altyapidaki iyilesmeler, uluslararasi
ticaret silireglerindeki islem maliyetlerini azaltarak ticarete taraf {ilkeler arasindaki entegrasyonu giiclendirmektedir.
Yiiksek lojistik performans, tedarik zinciri giivenilirligini artirmakta ve ihracat ile ithalat siireclerinde yasanabilecek
gecikmeleri en aza indirmektedir. Bu dogrultuda, lojistik performansi yiiksek olan iilkelerin uluslararasi ticarette daha
avantajli bir konumda yer almasi beklenmektedir. Bu ¢aligma, lojistik performansin uluslararasi ticaret {izerindeki etkisini
Avrupa Birligi iiyesi tilkeler 6zelinde incelemeyi amaglamaktadir. Cekim modeli ¢ergevesinde 2007 ve 2023 yillari i¢in
analiz gerceklestirilmistir. Ulkelerin lojistik performans seviyelerine ek olarak gayrisafi yurt i¢i hasila (GSYIH), niifus,
mesafe ve ortak smir degiskenleri analizde dikkate alinmistir. 2007 yili 6zelinde gergeklestirilen analiz sonucuna gore,
hem ihracat¢1 hem de ithalatgr iilkelerin lojistik performansinin Birlik iiyesi {ilkeler arasindaki ticareti giiglii bir sekilde
pozitif yonde etkiledigi ve ithalat¢i iilke lojistik performansinin uluslararasi ticaret iizerindeki etkisinin daha biiyiik
oldugu goriilmiistiir. Ote yandan, uluslararas: ticareti ihracatci iilke GSYH’si, ihracatg1 ve ithalatei iilkelerin niifuslari
ve ortak smira sahip olma kukla degiskeni pozitif; iilkeler arasindaki mesafe ise negatif etkilemektedir. Bu sonuglar,
ekonomik biiylikliik, demografik kapasite ve cografi yakinligin, bahse konu iilkeler arasindaki ticari iliskilerin temel
belirleyicilerinden oldugunu gostermektedir. 2023 yili sonuglar ise ithalat¢i iilke lojistik performansinin uluslararasi
ticaret lizerindeki pozitif ve anlaml etkisinin devam ettigini; bununla birlikte, ihracatgi iilke lojistik performansinin
etkisinin anlamsiz oldugunu gostermistir. Bu durum, zaman igerisinde lojistik altyapinin 6zellikle ithalatgr yoniiyle
ticaret hacmini artirmada daha belirleyici hale geldigini ortaya koymaktadir. Modelin diger degiskenleri acgisindan ise
ihracatg1 lilke GSYH’si ile ihracatgr ve ithalat¢r iilkelerin niifuslarinin pozitif, {ilkeler arasindaki mesafenin ise negatif
etkisinin devam ettigi goriilmiistiir. Elde edilen bulgular, 6zellikle ithalat¢i iilkelerin lojistik altyapisindaki iyilesmelerin
iiye tilkeler arasindaki ticaret hacmini artirmada 6nemli bir role sahip olduguna vurgu yapmaktadir. Bu sonuglar politika
yapicilar agisindan, lojistik yatirimlarin uluslararasi ticareti dogrudan iyilestirebilecegine ve Birlik tiyesi iilkeler arasinda
ekonomik ve ticari entegrasyonu destekleyebilecegine yonelik gii¢lii kanitlar sunmaktadir. Bu baglamda, uluslararasi
ticarete yonelik Birlik politikalarinda iilkelerin lojistik altyapilariin gelisimini 6ne ¢ikaracak tasarimlara oncelik
verilmesinin ticaret hacminin ve ticari entegrasyonun gelisimine olumlu katkilar sunacagi degerlendirilmektedir.

Anahtar Kelimeler: Avrupa Birligi, Cekim modeli, Lojistik performans, Uluslararas ticaret
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Global fluctuations, climate change, and geopolitical uncertainties in the logistics sector in recent years have necessitated a
fundamental shift in traditional supply chain and marketing paradigms that have long operated with a cost-oriented focus.
Structures based solely on just-in-time delivery principles are being replaced by approaches that center on survival and
adaptability. In this context, the primary objective of this study is to examine the transition process from traditional face-
to-face field sales methods to digital marketing strategies in logistics enterprises, as well as the impact of the Management
Information Systems (MIS) infrastructure behind this transformation on corporate image, customer acquisition, and
operational resilience. Accordingly, the study aims to present a holistic conceptual model based on inputs, technological
processes, and outputs supported by the literature and to explain the components of this model.

The research methodology is built upon a structured systematic literature review and conceptual modeling within the
scope of qualitative research methods. Empirical studies published in the fields of crisis management, sustainable
logistics, and information systems integration, as well as reputable industry reports and public data, were analyzed.
During the review process, Customer Relationship Management (CRM) software, real-time cargo tracking systems, API
(Application Programming Interface) integrations, big data analytics, and cloud-based digital reporting modules used by
leading firms in the sector were examined within a theoretical framework; conceptual framework was developed based
on the resulting syntheses. The process of how technological opportunities can be integrated into marketing channels is
discussed step-by-step.

The expected findings of the study and the proposed conceptual model indicate that logistics firms with an integrated
information systems infrastructure can optimize customer acquisition costs to a certain extent by effectively utilizing
digital marketing capabilities. It is observed that advanced technological applications such as e-freight, digital twin-
supported scenario analysis, and real-time location data flow elevate the corporate image to a much more transparent,
accountable, and reliable position. Furthermore, it is anticipated that monitoring social media and website interactions can
guide firms in understanding market expectations.

The originality of this study lies in positioning digital marketing activities in the logistics sector not merely as commercial
tools for increasing sales, but as strategic information system components that nourish supply chain resilience and create
sustainable value during crises, providing an original theoretical framework that visualizes these relationships. Information
systems, which are generally examined in the context of operational optimization in the literature, are combined in this
research with an interdisciplinary perspective directly centered on corporate image, customer behavior, and organizational
flexibility. This set of summarized relationships provides a theoretical foundation for the technological transformation
steps of enterprises.

Keywords: Corporate Image, Crisis Management, Digital Marketing, Logistics Sector, Management Information
Systems, Operational Resilience.
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Lojistik Sektoriinde Dijital Pazarlama Doniisiimii ve Yonetim
Bilisim Sistemleri Entegrasyonu
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2Dr. Ogr. Uyesi Selin SARAC GULERYUZ ©®
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Lojistik sektoriinde son yillarda yasanan kiiresel dalgalanmalar, iklim degisikligi ve jeopolitik belirsizlikler, uzun siiredir
maliyet odakli ¢alisan geleneksel tedarik zinciri ve pazarlama paradigmalariin koklii bir degisime ugramasini zorunlu
kilmistir. Sadece zamaninda teslimat prensiplerine dayali yapilarin yerini, hayatta kalma ve uyum saglama yetenegini
merkeze alan yaklagimlar almaktadir. Bu baglamda calismanin ana amaci, lojistik isletmelerinde geleneksel yiiz yiize
saha satis yontemlerinden dijital pazarlama stratejilerine gegis siirecini ve bu doniisiimiin arkasindaki Yonetim Bilisim
Sistemleri (YBS) altyapisinin kurumsal imaj, miisteri kazanimi ve operasyonel dayaniklilik (resilience) tizerindeki
etkilerini incelemektir. Bu dogrultuda ¢alisma, literatiirden destekle girdiler, teknolojik siirecler ve ¢iktilar ekseninde
biitiinciil bir kavramsal model sunmay1 ve bu modelin bilegenlerini agiklamay1 hedeflemektedir. Arastirmanin metodolojisi,
nitel aragtirma yontemleri kapsaminda yapilandirilmis sistematik literatiir taramasi ve kavramsal modelleme {izerine insa
edilmistir. Literatiirde kriz yonetimi, siirdiiriilebilir lojistik ve bilgi sistemleri entegrasyonu alanlarinda yayimlanmig
ampirik ¢alismalar, saygm endiistri raporlar1 ve kamuya acik veriler analiz edilmistir. Inceleme siirecinde, sektordeki
oncii firmalarin kullandigr misteri iligkileri yonetimi yazilimlari, anlik yiik takip sistemleri, uygulama programlama
araylizii entegrasyonlari, biiyiik veri analitigi ve bulut tabanli dijital raporlama modiilleri teorik bir ¢ergevede incelenmis;
kavramsal ¢erceve olusturulmustur. Bu siiregte teknolojinin sundugu imkanlarin pazarlama kanallarina nasil entegre
edilebilecegi adim adim tartistlmistir. Calismanin beklenen bulgulart ve 6nerilen kavramsal model, entegre bir bilgi
sistemleri altyapisina sahip lojistik firmalarmnin dijital pazarlama yeteneklerini etkin bi¢imde kullanarak miisteri kazanim
maliyetlerini belirli diizeyde optimize edebilecegine isaret etmektedir. Miisterilere sunulan e-navlun, dijital ikiz destekli
senaryo analizleri ve ger¢ek zamanli konum veri akisi gibi ileri teknoloji uygulamalarinin, kurumsal imaj1 ¢ok daha seffaf,
hesap verebilir ve giivenilir bir konuma tasidig1 goriilmektedir. Ayrica sosyal medya ve web sitesi etkilesimlerinin takibinin
de firmalara pazar beklentilerini anlama noktasinda rehberlik edebilecegi 6ngoriilmektedir. Calismanin 6zgilinliigii,
lojistik sektoriindeki dijital pazarlama faaliyetlerini yalnizca satig artirict ticari araglar olarak degerlendirmeyip, kriz
anlarinda tedarik zinciri dayanikliligini besleyen ve siirdiiriilebilir deger yaratan stratejik bilgi sistemi bilesenleri olarak
konumlandirmasinda ve bu iligkileri gorsellestiren 6zgiin bir teorik ¢erceve sunmasinda yatmaktadir. Literatiirde genellikle
operasyonel optimizasyon baglaminda incelenen bilisim sistemleri, bu aragtirmada dogrudan kurumsal imaj, miisteri
davranis1 ve organizasyonel esneklik ekseninde disiplinlerarasi bir perspektifle birlestirilmistir. Ozetlenen bu iligkiler
biitlinii, isletmelerin teknolojik doniisiim adimlarina teorik bir zemin hazirlamaktadir.

Anahtar Kelimeler: Dijital Pazarlama, Kriz Y&netimi, Kurumsal Imaj, Lojistik Sektorii, Operasyonel Dayaniklilik,
Yonetim Biligim Sistemleri.
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The Impact of Artificial Intelligence (AI) in Logistics on
Sustainable Logistics: A Systematic Literature Review
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The logistics sector has undergone a significant transformation in recent years, driven by the digitalisation of global trade,
the widespread adoption of Industry 4.0 applications, and the growing prevalence of data-driven management approaches.
Rising customer expectations, competitive pressure regarding delivery speeds, complex supply chain structures, and
rising operational costs have rendered traditional logistics management models inadequate. This transformation has driven
businesses towards systems that are more flexible, faster, and equipped with data-driven decision-making mechanisms.
Artificial intelligence technologies contribute to the more efficient management of logistics processes through big data
analytics, machine learning, the Internet of Things, and predictive analytics. It is noted that Al-supported systems enhance
operational performance, particularly in areas such as route optimisation, warchouse management, demand forecasting,
and supply chain coordination. The aim of this study is to systematically review the existing academic literature on the
effects of the use of artificial intelligence in logistics on operational efficiency, sustainability and strategic competitiveness,
and to assess the emerging trends in the literature. Within the scope of the research, national and international studies
published in DergiPark, Wiley, MDPI, ResearchGate, Google Scholar and various academic databases were examined;

EEINT3

a literature search was conducted using the keywords “artificial intelligence in logistics”, “smart logistics”, “digital
logistics”, “machine learning” and “sustainable logistics”. Following the inclusion and exclusion criteria, 27 academic
studies were subjected to thematic analysis. The thematic analysis revealed three key trends regarding the use of artificial
intelligence in logistics. Firstly, the theme of operational efficiency and automation stands out. Min (2010) states that
systems utilising artificial intelligence provide businesses with a competitive advantage in transport management and
supply chain planning. In a study by Wang et al. (2019), it is stated that smart logistics applications accelerate delivery
processes and enhance operational automation. Aylak (2021) emphasises that artificial intelligence and machine learning
techniques reduce human-induced error rates in logistics operations and yield more accurate results in route planning. In
a study by Sekkeli (2025), digital tech. Aylak (2021), (Ivanov, 2020).

Research published in MDPI, however, indicates that smart logistics technologies enhance energy efficiency and support
green logistics practices (Author et al., 2024). In contrast, studies published in Sciendo highlight that artificial intelligence
infrastructures requiring high processing power may increase energy consumption, and that the environmental impact
may vary depending on the energy source used (Kumar et al., 2025). Furthermore, the themes of strategic competition
and supply chain resilience are noteworthy. Research published in Wiley indicates that Al-supported logistics systems
enhance supply chain resilience during crisis periods (Min, 2021). In a study by Oztiryaki (2025), it is stated that Al
provides a strategic advantage in payment systems, risk analysis and supply chain coordination in international trade. In
conclusion, this systematic literature review demonstrates that artificial intelligence increases operational efficiency in
logistics, reduces costs and strengthens strategic decision-making processes. However, it has been found that its impact on
environmental sustainability varies depending on energy infrastructure and digital transformation capacity. The originality
of this study lies in its systematic examination of the use of artificial intelligence in logistics across the dimensions of
operational efficiency, sustainability and strategic management.

Keywords: Artificial Intelligence, Logistics, Digital Transformation, Smart Logistics, Sustainable Logistics, Supply
Chain, Turkey.
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Purpose: Accurate Estimated Time of Arrival (ETA) prediction is important for improving operational efficiency,
transportation planning, and service reliability in maritime transportation systems. In passenger ferry operations,
inaccurate arrival predictions may lead to scheduling uncertainty, inefficient port operations, passenger inconvenience,
and unnecessary waiting time. This study aims to develop a machine learning-based ETA prediction framework for fixed-
route passenger ferries operating between Don Sak and Koh Samui, Thailand, using Automatic Identification System
(AIS) data. The study also compares the performance of different machine learning and ensemble learning models and
evaluates prediction performance across different operational phases of the ferry journey.

Methodology: AIS trajectory data collected from multiple passenger ferries operating on a regular ferry route were used
in this study. Data preprocessing procedures included data cleaning, timestamp standardization, resampling, interpolation,
and trip segmentation. A geofence-based operational framework consisting of G1 and G2 zones was developed to identify
vessel departure, arrival, and pre-arrival states. Feature engineering was performed using vessel movement characteristics,
temporal variables, trajectory patterns, and historical movement information. Several machine learning models, including
Random Forest (RF), XGBoost (XGB), LightGBM (LGBM), and stacking ensemble learning, were evaluated for ETA
prediction performance. GroupKFold cross-validation and trip-wise train-test splitting were applied to prevent data
leakage and ensure realistic model evaluation. In addition, SHAP analysis was conducted to interpret the model and
identify key factors influencing ETA prediction performance.

Findings: The experimental results demonstrated that the Random Forest model achieved the best overall prediction
performance among all evaluated models, producing the lowest Mean Absolute Error (MAE) and Root Mean Square
Error (RMSE). The results also showed that ETA prediction accuracy improved significantly during the pre-arrival phase
as vessels approached the destination port. Although stacking ensemble learning methods were expected to outperform
individual models based on previous studies, the findings indicated that the stable and repetitive movement patterns of
fixed-route passenger ferries were more effectively captured by the Random Forest model. SHAP interpretation results
additionally revealed that progression-related features, vessel speed, and movement interaction features were among the
most influential variables affecting ETA prediction.

Originality: This study contributes to sustainable maritime logistics by presenting a practical AIS-based ETA prediction
framework for passenger ferry transportation. The proposed approach can support ferry operation management, reduce
uncertainty in maritime transportation systems, and improve transportation efficiency through more accurate arrival
prediction. Furthermore, the study provides practical insights into the relationship between route regularity and machine
learning model performance in maritime ETA prediction applications.

Keywords: AIS data; ETA prediction; Machine learning; Maritime logistics; Passenger ferry; Random Forest; Sustainable
transportation
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Purpose: Omnichannel logistics has emerged as a critical research area that has been reshaped through digitalization of
multi-channel retail structures, integrating customer experience and operational processes within a unified framework.
This study aims to examine the structural and thematic development of the omnichannel logistics literature using a
bibliometric analysis approach, with a particular focus on customer experience and multi-channel retail integration
perspectives. The study also seeks to reveal how logistics operations are associated with customer-oriented structures and
service disruption dynamics.

Methodology: A bibliometric analysis method was employed in this research. A comprehensive search was conducted in
the Web of Science (WoS) database using keywords such as omnichannel/multi-channel, last mile delivery, fulfillment,
customer experience, satisfaction, service failure, delay, and disruption. A total of 1,579 academic publications obtained
through this search strategy were analyzed using VOSviewer software through co-occurrence analysis, and the thematic
network structure of the literature was visualized.

Findings: The results of the analysis indicate that the omnichannel logistics literature is structured around four main
thematic clusters. The first cluster represents customer experience and service quality-oriented studies, where concepts
such as customer satisfaction, engagement, and service quality are highly concentrated. The second cluster focuses on
operational logistics and fulfillment processes, including last mile delivery and order fulfillment activities. The third
cluster addresses channel integration and multi-channel retail structures, while the fourth cluster concentrates on digital
commerce and e-commerce themes. The network structure reveals that omnichannel and e-commerce act as central
connecting nodes within the literature.

Conclusion: The findings reveal that the omnichannel logistics literature is not solely structured around channel
integration and operational efficiency, but also exhibits a multi-layered structure shaped by the interaction between service
disruptions (service failure, delay, disruption) and customer experience. The clear separation between customer experience
and operational logistics clusters in the network structure suggests that these two domains have largely developed in
parallel with limited interaction in the literature. Additionally, the inclusion of fulfillment and last mile delivery processes
alongside service disruption concepts indicates that omnichannel logistics is evolving into a research domain increasingly
shaped by performance, experience, and service continuity dimensions.

Keywords: Bibliometric analysis, Co-occurrence, Omnichannel logistics,VOSviewer, Web of Science.
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Amag: Omnichannel lojistik, cok kanalli perakende yapilarinin dijitallesme ile birlikte yeniden sekillendigi ve miisteri
deneyimi ile operasyonel siiregleri ayni gati altinda birlestiren kritik bir arastirma alani haline gelmistir. Bu ¢alisma,
omnichannel lojistik literatiiriiniin yapisal ve tematik gelisimini, dzellikle miisteri deneyimi ve ¢ok kanalli perakende
entegrasyonu perspektifinden bibliyometrik analiz yontemiyle incelemeyi amaglamaktadir. Caligma, lojistik operasyonlarin
miisteri odakl yapilar ve hizmet kesintisi dinamikleriyle nasil iligkilendigini ortaya koymay1 hedeflemektedir.

Yontem: Arastirmada bibliyometrik analiz yontemi kullanilmigtir. Web of Science (WoS) veri tabaninda omnichannel/
multi-channel, last mile delivery, fulfillment, customer experience, satisfaction, service failure, delay ve disruption gibi
anahtar kelimeleri iceren kapsamli bir arama gerceklestirilmistir. Bu strateji sonucunda elde edilen 1579 akademik
yaym VOSviewer yazilimi kullanilarak es-anahtar kelime analizine tabi tutulmus ve literatiiriin tematik ag yapisi
gorsellestirilmistir.

Bulgular: Analiz sonuglari, omnichannel lojistik literatiiriiniin dort temel tematik kiime etrafinda yapilandigini
gostermektedir. i1k kiime miisteri deneyimi ve hizmet kalitesi odakl1 ¢alismalar1 temsil etmekte; miisteri memnuniyeti,
etkilesim ve hizmet kalitesi kavramlarinin yogunlastig1 goriilmektedir. Ikinci kiime operasyonel lojistik ve siparis
karsilama siireglerine odaklanmakta olup, son kilometre teslimati ve siparis karsilama siireclerini icermektedir. Ugiincii
kiime kanal entegrasyonu ve ¢ok kanalli perakende yapisini ele alirken, dordiincii kiime dijital ticaret ve e-ticaret
temalaria odaklanmaktadir. Ag yapisinda biitiinlesik kanal (omnichannel) ve e-ticaret kavramlarinin literatiiriin merkezi
baglayici diigiimleri oldugu goriilmektedir

Sonug: Elde edilen bulgular, omnichannel lojistik literatiiriiniin yalnizca kanal entegrasyonu ve operasyonel verimlilik
ekseninde degil, ayn1 zamanda hizmet kusurlari/aksakliklari ile miisteri deneyimi arasindaki etkilesim tizerinden sekillenen
cok katmanli bir yap1 sergiledigini ortaya koymaktadir. Ozellikle miisteri deneyimi ve operasyonel lojistik kiimelerinin ag
yapisinda belirgin bigimde ayrigmasi, bu iki alanin literatiirde ¢ogunlukla paralel fakat sinirl etkilesimle gelistigine isaret
etmektedir. Buna ek olarak, siparis karsilama ve son kilometre teslimat1 siireclerinin hizmet aksakliklariyla birlikte ele
alinmasi, omnichannel lojistigin performans, deneyim ve hizmet siirekliligi ekseninde yeniden sekillenen bir arastirma
alanina doniistiigiini gostermektedir.

Anahtar Kelimeler: Bibliyometrik analiz, Co-occurrence, Omnichannel lojistik, VOSviewer, Web of Science.
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Purpose:In recent years, reducing material usage and transitioning away from plastic have become critical priorities in
sustainable logistics. Cargo damage during transport drives logistics costs and claim risks, making appropriate packaging
design essential for logistics resilience. However, current transport packaging test standards evaluate all drop orientations
under identical conditions, failing to reflect actual distribution environments where bottom impacts predominate and
top-surface impacts due to stacking occur. This mismatch contributes to over-packaging. Furthermore, packaging
design still relies primarily on peak acceleration as the principal indicator, limiting the ability to capture diverse impact
characteristics. This study focuses on top-surface impacts during stacking and aims to provide experimental evidence
for rationalizing packaging design and optimizing material usage through quantitative evaluation and visualization using
multiple waveform parameters.

Methodology:A drop test was conducted using two identical packaging units. The upper package was dropped from
heights of 30 to 100 cm onto a lower package on the floor, simulating stacking impacts in real transport. To reflect
palletizing practices, two contact conditions were set: corner/edge contact and non-corner contact. Each condition was
tested five times. Impact acceleration waveforms were measured using tri-axial accelerometers in both packages. From
the waveforms, maximum acceleration (Gmax), rise time (Tr), duration time (Td), secondary peak (S2), and velocity
change (|JAV|) were extracted and used to compare impact characteristics across conditions and drop heights.

Findings: The results show that peak acceleration of the upper package increases with drop height, whereas the impact
acceleration transmitted to the top surface of the lower package does not increase proportionally and is constrained within
a certain range by cushioning absorption. This trend is supported by largely stable rise time and pulse duration within the
same contact condition regardless of drop height, indicating that the temporal characteristics of the impact response are
governed more by cushioning properties and carton stiffness than by drop energy. Waveform shapes featuring secondary
peaks were observed depending on contact conditions, and differences in velocity change were also identified. These
results suggest that peak-acceleration-based evaluation alone is insufficient to fully characterize impact behavior and that
top-surface cushioning may be over-designed. The findings also suggest that avoiding corner-to-corner contact during
stacking may contribute to reducing top-surface impact loads.

Originality: This study is characterized by its focus on top-surface impact and by the integrated use of multiple waveform
parameters to clarify impact characteristics that cannot be captured by conventional peak-acceleration-based evaluation.
The secondary peak and velocity change were identified as effective indicators of contact-condition-dependent differences
in impact transmission and momentum-based load characteristics, respectively. By quantitatively demonstrating the
influence of contact conditions on impact transmission, the study experimentally supports that avoiding corner-to-
corner contact during stacking can contribute to reducing top-surface impact loads. This study empirically reexamines
the assumption of identical drop conditions across all faces in current standards, providing a basis for rationalizing
material usage and clarifying the applicable scope of over-load impact evaluation. These findings are expected to support
packaging waste reduction and stacking optimization, contributing to a sustainable and resilient logistics system.

Keywords: Drop test, Over-load impact, Packaging optimization, Stacked cargo, Sustainable logistics, Top-surface
impact, Transport packaging
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Regional Shocks and the Resilience of International Trade:
Structural Alignment and Contingency Approach in Crisis
Management

! Assoc. Prof. Ozgiir Ugur ARIKAN @®

1 Department of International Trade and Logistics Toros University Mersin, 33130, TURKIYE
ozgur.arikan@toros.edu.tr

Geopolitical fractures that have gained global momentum in recent years have radically transformed the environmental
conditions in which international trade and logistics networks operate. In particular, regional shocks such as ongoing
conflicts in the Black Sea basin, severe security vulnerabilities in Red Sea transit routes, and chronic instability in the
Middle East have exposed the unprecedented systemic vulnerability inherent in global supply chains. In this context, the
paradigms of "cost-efficiency" and "lean management," which have dominated supply chain management for decades, are
rapidly being replaced by the urgent pursuit of organizational "resilience." Traditional crisis management and risk mitigation
strategies remain static in the face of such sudden, multi-layered, and asymmetrical regional shocks, ultimately proving
insufficient in ensuring the operational continuity of logistics institutions. This study aims to conceptually examine the crisis
management strategies of international trade firms and logistics service providers by constructing a framework through
the lens of Structural Contingency Theory, a cornerstone of the Management and Organization literature. Drawing on the
theory's foundational premise that "there is no single best way to organize; the optimal structure is the one that best aligns
with the environmental conditions in which the organization operates," the study analyzes organizational reactions during
macro-level crises. It is theoretically argued that rigid, hierarchical, and mechanistic organizational structures—which
yield efficiency during periods of low and stable environmental uncertainty—exponentially exacerbate firm vulnerability
in today's "hyper-dynamic" and shock-prone global landscape. By adapting the classical organizational approaches of
Burns and Stalker, as well as Lawrence and Lorsch, to the modern logistics sector, the paper posits that navigating crises
requires far more than standard risk mitigation policies; the fundamental requisite is profound "structural adaptation."
During periods of high environmental uncertainty triggered by regional shocks, shedding mechanistic frameworks in
favor of "organic" and "flexible" structures is presented as the primary precondition for organizational resilience. In these
organic structures, decision-making mechanisms are heavily decentralized, hierarchical tiers are significantly reduced,
cross-functional teams are empowered, and information flow becomes horizontal rather than strictly vertical. The study
emphasizes that the transition from vulnerability to resilience in international trade is grounded in a theoretical model
asserting that proactive (pre-crisis preparation) and reactive (in-crisis intervention) strategies only become functional when
a firm constructs an organic structure commensurate with external environmental dynamism. The inherent complexity
of the logistics sector deepens under regional shocks, leading to severe bottlenecks across supplier, carrier, and customs
processes. Within the Structural Contingency framework, the organizational equivalent of agility and robustness involves
modifying upper management's span of control to grant crucial operational autonomy to frontline logistics managers. This
autonomy facilitates the rapid deployment of alternative routing, real-time updating of capacity planning, and immediate
mitigation of supply chain disruptions. Conversely, an over-reliance on centralized, top-management approvals during
a crisis exacerbates the costs and time losses induced by the shock, thereby severely undermining systemic resilience.

Ultimately, this conceptual paper provides a comprehensive theoretical roadmap for dynamically calibrating "environment-
structure" alignment to ensure the continuity of logistics operations. It offers vital practical implications for international
trade executives while making a robust, managerial contribution to the expanding literature on supply chain sustainability
and resilience.

Keywords: Resilience, International Trade, Logistics Management, Structural Contingency Theory, Regional Shocks,
Crisis Management, Organic Organizational Structure.
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Bolgesel Soklar ve Uluslararasi Ticaretin Direngliligi: Kriz
Yonetiminde Yapisal Uyum ve Kosul Bagimhlik Yaklasimi

I Doc. Dr. Ozgiir Ugur ARIKAN ©®

1 Uluslararasi Ticaret ve Lojistik Boliimii Toros Universitesi Mersin, 33130, TURKIYE
ozgur.arikan@toros.edu.tr

Son yillarda kiiresel 6lgekte ivme kazanan jeopolitik kirilmalar, uluslararasi ticaret ve lojistik aglarinin faaliyet gosterdigi
cevresel kosullar radikal bir bicimde déniistiirmiistiir. Ozellikle Karadeniz havzasindaki catismalar, Kizildeniz gegislerinde
yasanan gilivenlik zafiyetleri ve Orta Dogu'daki kronik istikrarsizlik gibi bolgesel soklar, kiiresel tedarik zincirlerinin
ne denli yiiksek bir sistemik kirilganliga (vulnerability) sahip oldugunu goézler dniine sermistir. Bu baglamda, tedarik
zinciri yonetiminde uzun yillardir hakim olan "maliyet odaklilik" ve "yalin yonetim" (lean management) paradigmalari,
yerini hizla "direnglilik" (resilience) arayigina birakmaktadir. Geleneksel kriz yonetimi ve risk azaltma stratejileri, bu tiir
ani, cok katmanli ve asimetrik bdlgesel soklar karsisinda statik kalmakta ve organizasyonlarin operasyonel siirekliligini
saglamada yetersiz diismektedir. Bu c¢aligma, uluslararasi ticaret firmalarinin ve lojistik hizmet saglayicilarinin kriz
yonetimi stratejilerini Yonetim ve Organizasyon yazininin temel taslarindan biri olan Yapisal Kosul Bagimlilik Kurami
(Structural Contingency Theory) merceginden, kavramsal bir ¢ergeve insa ederek incelemeyi amaglamaktadir. Kuramin
temel varsayimi olan "her kosulda gegerli tek bir en iyi 6rgiit yapisi yoktur; en iyi yapi, érgiitiin i¢inde bulundugu gevresel
kosullara en ¢ok uyum saglayan yapidir" ilkesinden hareketle, kriz anlarindaki 6rgiitsel reaksiyonlar analiz edilmektedir.
Cevresel belirsizligin diigiik ve stabil oldugu dénemlerde verimlilik saglayan kati, hiyerarsik ve mekanik organizasyon
yapilarinin, giinlimiiziin "hiper-dinamik" ve soklara agik konjonktiiriinde firmalarin kirtlganligini eksponansiyel olarak
artirdig1 tartigilmaktadir. Burns ve Stalker ile Lawrence ve Lorsch'un klasik yaklasimlarmin modern lojistik sektdriine
uyarlanmasiyla, kriz anlarinda standart risk azaltma politikalarindan ¢ok daha fazlasina ihtiya¢ duyuldugu; asil
gereksinimin stratejik bir "yapisal adaptasyon" oldugu one siiriilmektedir. Bolgesel soklarin yarattig1 yiiksek cevresel
belirsizlik donemlerinde, organizasyonlarin mekanik yapilardan styrilarak; karar alma mekanizmalarinin merkezkag
(adem-i merkeziyet¢i) hale getirildigi, hiyerarsik kademelerin azaltildigi, ¢apraz fonksiyonel takimlarin yetkilendirildigi
ve enformasyon akiginin yataylastig1 "organik" ve "esnek" yapilara gecis yapmasi, orgiitsel direngliligin 6n kosulu olarak
sunulmaktadir. Baska bir deyisle, uluslararasi ticarette kirilganliktan dayanikliliga gegis; proaktif (kriz dncesi hazirlik)
ve reaktif (kriz an1 miidahale) eylemlerin, firmanin ¢evresel dinamizme uygun organik bir yap1 inga etmesiyle anlam
kazanacagi bir teorik model {izerinden temellendirilmektedir.

Lojistik sektoriiniin dogasi geregi barindirdigi karmasiklik, bolgesel soklar altinda tedarikei, tasiyict ve glimrik
stireclerindeki darbogazlarla daha da derinlesmektedir. Yapisal Kosul Bagimlilik baglaminda, c¢eviklik (agility) ve
saglamlik (robustness) kavramlarinin orgiitsel yapidaki karsiligi, iist yonetimin kontrol alanini (span of control) esneterek
sahadaki operasyon yoneticilerine kriz aninda inisiyatif alabilme 6zerkligi tanimasidir. Bu 6zerklik, alternatif rotalarin
hizla devreye alinmasini ve kapasite planlamasinin anlik olarak giincellenmesini olanakli kilar. Kararlarin salt tepe
yoOnetime tasinip onay beklemesi, sokun yarattig1 maliyeti biiyiiterek direncliligi zedelemektedir.

Sonug olarak, bu kavramsal ¢aligma, kriz donemlerinde lojistik operasyonlarin devamlilig1 i¢in "¢evre-yap1" uyumunun
dinamik bir bicimde nasil kalibre edilecegine dair bir yol haritasi sunmaktadir. Caligma, yoneticilere pratik ¢ikarimlar
saglarken, siirdiiriilebilirlik ve uluslararasi ticaret literatiiriine gii¢lii bir organizasyonel perspektifle katkida bulunmaktadir.

Anahtar Kelimeler: Direnglilik, Uluslararas1 Ticaret, Lojistik Yonetimi, Yapisal Kosul Bagimlilik Kurami, Bolgesel
Soklar, Kriz Yénetimi, Organik Orgiit Yapisi.
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Resilience in E-Commerce Logistics: An Examination from the
Perspective of Customer Experience and Satisfaction

I Assoc. Prof. Ashhan YAVUZALP MARANGOZ ©®

1 Department of Business Toros University Mersin, 33130, TURKIYE
aslihan.marangoz@toros.edu.tr

The rapid growth of e-commerce, the widespread adoption of digitalization and consumers’ increasing preference for
online shopping have transformed logistics processes from being merely operational activities into strategic elements that
directly shape customers’ emotions, perceptions, and evaluations. In the e-commerce environment, where uncertainty,
demand fluctuations and operational disruptions occur more frequently, the resilience of logistics systems has emerged as
a critical competitive factor. This study examines the concept of resilience in the context of e-commerce supply chains and
aims to investigate its effects on customer experience and customer satisfaction within a conceptual framework.

Resilience, defined as a system’s capacity to withstand unexpected disruptions, adapt to changing conditions, and rapidly
restore operational performance, encompasses order management, warchousing, distribution and return processes
within the context of e-commerce logistics. In this respect resilience refers to the ability to sustain all logistics processes
and maintain service quality even in the presence of disruptions. Recent crises and demand fluctuations have further
highlighted the importance of resilient logistics systems.

The conceptual model proposed in this study addresses the impact of resilience in e-commerce logistics on customer-
related outcomes. It is argued that resilience positively influences logistics service quality, while logistics service
quality constitutes a significant determinant of customer experience. Logistics service quality is conceptualized through
dimensions such as the delivery of the correct product, speed, flexibility, information flow, and return processes. These
dimensions are examined as factors shaping customer perceptions and forming the foundation of customer experience.
Smoothly functioning logistics processes or problems that are resolved quickly and effectively, reliable and flexible
logistics systems directly influence the way customers perceive the service.

Furthermore this study considers customer experience as a determinant of customer satisfaction. This perspective is
grounded in the literature that conceptualizes customer experience as a holistic process and customer satisfaction as
the evaluated outcome of that experience. In this regard, customer experience is proposed to positively affect customer
satisfaction, while the impact of resilience on consumers is suggested to emerge through these two concepts.

In conclusion this study contributes to the literature by addressing the concept of resilience in e-commerce logistics
from the integrated perspective of customer experience and customer satisfaction. The proposed model demonstrates
that resilience is not only an operational necessity but also a significant determinant of customer-oriented performance
outcomes. In this respect the study provides a theoretical foundation for future empirical research and offers practical
implications for practitioners regarding the customer-oriented structuring of logistics processes and their potential benefits
for customer continuity and retention.

Keywords: Resilience, customer experience, customer satisfaction.
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Elektronik Ticaret Lojistiginde Dayanikhilik: Miisteri
Deneyimi ve Memnuniyeti Perspektifinde Bir Inceleme

1 Doc.Dr. Ashhan YAVUZALP MARANGOZ ©®

1 isletme Boliimii Toros Universitesi Mersin, 33130, TURKIYE
aslihan.marangoz@toros.edu.tr

E-ticaretin hizli gelisimi, dijitallesmenin yayginlagsmasi ve tiiketicilerin online aligveris tercihleri lojistik siireclerin
yalnizca operasyonel bir faaliyet olmaktan ¢ikarak dogrudan miisteri duygu, diisiince ve algilarini sekillendiren stratejik
bir konu haline gelmesine yol agmustir. Belirsizlik, talep dalgalanmalar1 ve operasyonel aksakliklarin daha sik goriilebildigi
e-ticaret ortaminda lojistik sistemlerin dayanikliligi kritik bir rekabet faktorii olarak 6ne ¢ikmaktadir. Bu ¢aligma tedarik
zincirinde dayaniklilik kavramini e-ticaret baglaminda ele alarak, miisteri deneyimi ve miisteri memnuniyeti tizerindeki
etkilerini kavramsal bir ¢ergevede incelemeyi amaglamaktadir.

Bir sistemin beklenmeyen aksakliklara karsi direnme, degisen kosullara uyum saglama ve operasyonel performansini

depolama, dagitim ve iade siireglerini kapsamakta ve tiim bu siireglerin kesintiler olsa da siirdiiriilebilmesi ve hizmet
kalitesinin korunabilmesi anlamina gelmektedir. Yasanan krizler ve talep dalgalanmalar1 dayanikli lojistik sistemlerin
onemini daha da belirgin hale getirmistir.

alinmaktadir. Dayanikliligin lojistik hizmet kalitesini pozitif yonde etkiledigi; hizmet kalitesinin ise miisteri deneyiminin
onemli bir belirleyicisi oldugu ileri siiriilmektedir. Lojistik hizmet kalitesi, génderilen dogru iiriiniin yani sira hiz, esneklik,
bilgi akis1 ve olasi iade siirecleri gibi boyutlar olarak ele alinmis bunlar da miisteri algilarint sekillendiren ve deneyimin
temelini olusturan bagliklar olarak incelenmistir. Sorunsuz ya da ¢ok ¢abuk ¢oziilen sorunlar, giivenilir ve esnek lojistik
stiregler, miisterinin hizmeti algilama bi¢imini dogrudan etkilemektedir.

Calismada ayrica miigteri deneyimi kavrami, miisteri memnuniyetinin belirleyicisi olarak ele alinmaktadir. Bu yaklagim
literatiirde miisteri deneyimini biitlinciil bir siire¢ olarak tanimlayan ve memnuniyeti deneyimin degerlendirilmis sonucu
olarak ele alan yaklagimi olarak aciklayan g¢aligmalara dayanmaktadir. Bu dogrultuda, miisteri deneyiminin miisteri
memnuniyetini pozitif yonde etkiledigi ve dayanikliligin tiiketicilere etkisinin bu iki kavram iizerinden ortaya ¢iktigi 6ne
stiriilmektedir.

biitiinciil bir sekilde ele alarak literatiire bir katki sunmaktadir. Onerilen model, dayanikliligin yalnizca operasyonel
bir gereklilik degil, ayn1 zamanda miisteri odakli performans belirleyicileri tizerinde dnemli bir unsur oldugunu ortaya
koymaktadir. Bu yoniiyle ¢alisma, ampirik arastirmalar icin teorik bir temel olusturmakta ve uygulayicilara lojistik
stireglerin ayn1 zamanda miisteri odakli olarak yapilandirilmasina ve miisteri siirekliligi konusundaki faydalarina dair
¢ikarimlar sunmaktadir.

Anahtar Kelimeler: Dayaniklilik, miisteri deneyimi, miisteri memnuniyeti.
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Corporate Sustainability Identity of Samsunport:
A Thematic Analysis on ESG Dimensions

I Res. Asst. Yagmur GUNEY ©®

1 Department of International Trade and Logistics Ondokuz Mayis University Samsun / TURKIYE
yagmur.guney @omu.edu.tr

The fact that today’s global trade is largely conducted through maritime transport underscores the critical function this
sector fulfills in terms of the sustainability of international commerce. For maritime transport to provide its expected
benefits, it fundamentally requires the existence of well-designed and professionally managed ports where effective and
efficient operations are carried out. As the backbone of international trade, maritime transport and its core components—
ports and traditional port activities—have faced an inevitable necessity for transformation. This shift is driven by the
need to support and facilitate commercial activities that have undergone radical changes due to globalization, which
gained significant momentum particularly from the second half of the 20th century onwards. This necessity requires a
comprehensive review of ports and their operations across environmental, social, and governance dimensions, leading
to the implementation of policies that ensure ports keep pace with the modern era while bolstering their competitive
structures. Essentially, such a perspective draws attention to the principles of sustainability within ports. At this juncture, the
concept of Environmental, Social, and Governance (ESG) provides a practical framework for implementing sustainability
principles in port operations. Adopting a holistic approach that encompasses these three pillars is the key to effectiveness
and efficiency, and is of vital importance for creating more competitive ports and sustainable operations. In view of this
importance, this study examines the historical development of Samsun Port—one of the strategic logistical hubs of the
Black Sea basin—and the alignment between its corporate discourse and operational activities. Using the directed thematic
analysis method, the port is analyzed within the context of environmental, social, and governance dimensions. Due to the
absence of an independent sustainability report for the port authority, the analysis utilizes corporate statements, official
reports, and social media accounts. The findings, based on the distribution of 86 codes derived from the port’s corporate
data, indicate that the enterprise prioritizes the Environmental (E) dimension in its sustainability strategies. Specifically,
50% of the codes pertain to the environmental dimension, revealing that corporate discourse is predominantly shaped
around themes of green transformation and ecological efficiency. Furthermore, the strategic importance attributed to
human-centric elements such as occupational health and safety and regional employment is evidenced by the Social (S)
dimension's representation rate of 33.72%. In contrast, the low frequency of the Governance (G) dimension, at 16.28%,
is noteworthy. This suggests that managerial processes such as transparency and accountability are emphasized less in
corporate texts compared to environmental achievements, highlighting a strategic gap that requires development. By
revealing the varying levels of focus across ESG dimensions through code frequencies, this study contributes to the
literature by systematically analyzing the dominance of the environmental pillar, the significance of the social pillar, and
the strategic deficiency in governance. In this context, the study goes beyond merely identifying the current situation; it
presents an original approach capable of guiding future strategic planning by tangibly determining the port’s priorities for
sustainable transformation.

Keywords: Environmental, Social, and Governance (ESG), Samsun Port, Maritime, Port Operations
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Samsunport’un Siirdiiriilebilirlik Kimligi Uzerine
Tematik Bir Analiz

L Ars. Gor. Yagmur GUNEY ©®
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yagmur.guney@omu.edu.tr

Glinlimiizde diinya ticaretinin biiyiik oranda denizyolu tagimaciligi vasitasiyla siirdiiriilmekte olmasi, denizyolu
tagimaciliginin uluslararasi ticaretin siirdiiriilebilirligi agisindan {istlenmis oldugu kritik fonksiyona da isaret etmektedir.
Uluslararasi ticaret agisindan bdylesi onemli bir fonksiyon iistlenmis olan denizyolu tasimaciligmin kendisinden
beklenen fayday1 saglayabilmesi herseyden evvel etkin ve verimli liman operasyonlarmin yiiriitildiigii iyi tasarlanmig
ve profesyonelce yonetilen limanlarin varligin1 gerektirmektedir. Bugiin adeta uluslararasi ticaretin bel kemigi haline
gelen denizyolu tasimaciliginin, denizyolu tasimaciliginin temel bilesenlerinden biri olan limanlarin ve geleneksel liman
faaliyetlerinin, 6zellikle 20. yiizy1ilin ikinci yarisindan itibaren ivme kazanan kiiresellesmeyle birlikte koklii doniisiimlerin
meydana geldigi ticari faaliyetleri desteklemek ve kolaylagtirmak adina, doniisiimii kaginilmaz bir zorunluluk haline
gelmigtir. Bu zorunluluk, limanlarin ve liman operasyonlarimin gevresel, sosyal ve yonetisimsel pek ¢ok acidan gdzden
gecirilmesini ve bu noktadan hareketle limanlarin ¢aga ayak uydurmasimi saglayacak ve rekabetci yapilarini destekleyecek
politiklarinin hayata gegirilmesini gerektirmektedir. Esasen bdylesi bir bakis agis1, limanlarda siirdiiriilebilirlik ilkelerine
dikkatleri cekmektedir. Bu noktada Cevresel, Sosyal ve Yonetisim (ESG) kavrami, liman operasyonlarinda stirdiiriilebilirlik
ilkelerinin hayata gegirilmesi i¢in pratik bir ¢ergeve sunmaktadir. Cevresel, sosyal ve yonetisimsel konular1 kapsayan
biitiinciil bir yaklasimin benimsenmesi, liman ve liman operasyonlarinda etkinlik ve verimliligin anahtar1 olup; daha
rekabetgi limanlar ve siirdiiriilebilir liman operasyonlar1 agisindan hayati 6neme sahiptir. Bu 6neme binaen bu ¢alismada
Karadeniz havzasinin stratejik lojistik merkezlerinden biri olan Samsun Limani'nin tarihsel gelisimi ve liman isletmesinin
kurumsal sdylemi ile operasyonel faaliyetleri arasindaki uyum yonlendirilmis tematik analiz yontemi kullanilarak ¢evresel,
sosyal ve yonetisim boyutlart baglaminda incelenmektedir. Liman isletmesine yonelik bagimsiz bir siirdiiriilebilirlik
raporunun bulunmamasi nedeniyle analizlerde; kurumsal agiklamalardan, raporlardan ve sosyal medya hesaplarindan
yararlanilmistir. Elde edilen bulgular, Samsun Limani’nin kurumsal verilerinden elde edilen 86 kodun dagilimi, isletmenin
stirdiriilebilirlik stratejilerinde ¢evresel (E) boyuta agirlik verdigini gostermistir. Buna ek olarak, kodlarin %50'sinin
cevresel boyuta ait oldugu; kurumsal sdylemin agirlikli olarak yesil doniigsiim ve ekolojik verimlilik temalar1 etrafinda
sekillendigi tespit edilmistir. Ayrica, limanin is sagligi, glivenligi ve bolgesel istihdam gibi insan odakli unsurlara verdigi
stratejik onem, sosyal (S) boyutun %33,72'lik temsil oranindan anlagilmaktadir. Buna karsilik, yonetisim (G) boyutunun
%16,28’lik diisiik frekans: dikkat ¢ekicidir. Bu durum, seffaflik ve hesap verebilirlik gibi yonetsel siireglerin kurumsal
metinlerde c¢evresel basarilara kiyasla daha az vurgulandigina ve bu alanin gelistirilmesi gereken stratejik bir bosluk
olduguna isaret etmektedir. Calisma, liman isletmesinin ESG boyutlarindaki odaklanma farkliliklarini kod frekanslari
iizerinden ortaya koyarak, ¢evresel boyutun baskinligini, sosyal boyutun dnemini ve ydnetisim boyutundaki stratejik
eksikligi sistematik bir sekilde analiz etmesi bakimindan literatiire katki sunmaktadir. Bu baglamda, yalnizca mevcut
durumu tespit etmekle kalmayip, limanin siirdiiriilebilir doniisiim 6nceliklerini somut bicimde belirleyerek gelecekteki
stratejik planlamalara yon verebilecek nitelikte 6zgiin bir yaklasim ortaya koymaktadir.

Anahtar Kelimeler: Cevresel, Sosyal ve Yonetisim (ESG), Samsunport, Denizcililik, Liman Operasyonlari
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Stakeholder Perceptions of AI-Driven Project Management in
Construction Supply Chains: A Quantitative Study Using the
TOE Framework
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2 Abeer ALTAMIMI ®

1 Department of Architecture, Built Environment, Computing and Engineering Birmingham City University Birmingham, B4 7BD, United Kingdom.
volkan.cakir@bcu.ac.uk
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This study examines stakeholder perceptions of integrating artificial intelligence (Al) into project management (PM)
within construction supply chains. The analysis is structured using the Technology—Organization—Environment (TOE)
framework to provide a systematic understanding of adoption factors. Four key dimensions are operationalized: Al
knowledge and competence, anticipated PM benefits, implementation barriers, and organizational preparedness. A cross-
sectional quantitative survey was conducted to collect practitioner insights. The questionnaire consisted of 17 items
measured on a five-point agreement scale. A purposive distribution strategy combined with snowball sampling targeted
100 construction professionals across the industry. The final dataset comprised 40 valid responses. Participants included
project managers, site managers, design engineers, and senior construction managers, ensuring representation from key
decision-making and operational roles. Item-level diagnostics and reliability tests informed the development of composite
indicators. Group comparisons and non-parametric tests were applied to examine differences across project phases and
project types. In addition, multivariate regression models were employed to identify the predictors of organizational
preparedness while controlling for firm- and project-level characteristics. Sensitivity analyses were also conducted to
assess the potential influence of missing data and outliers. The findings show that practitioners most strongly associate Al
adoption with improved forecasting, automated progress monitoring, and enhanced risk detection in construction projects.
At the same time, respondents highlight several barriers to implementation, including data quality and interoperability
challenges, legacy systems, and workforce skill shortages. The results further suggest that organizational preparedness
plays a mediating role, influencing the extent to which perceived benefits translate into actual adoption. Leadership
commitment, clear governance structures, mature data and digital infrastructure emerge as critical enablers. The study
contributes by linking perception-based survey measures with practical organisational capabilities within the TOE
framework. This approach highlights practitioner-centered priorities for pilot project selection, workforce upskilling, data
governance, and procurement strategies. The resulting roadmap provides targeted guidance for organisations seeking pilot
and scale Al-enabled project management solutions in construction supply chains.

Keywords: Al in project management, Al in construction supply chain, construction supply chain , organisational
preparedness, stakeholder engagement, stakeholder perceptions , stakeholder readiness for Al adoption
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Strengthening Export Resilience through Circular Economy
Adoption: Evidence from Developing Economies

I Assoc. Prof. Gokce MANAVGAT (®

1 Department of International Trade and Logistics Toros University Mersin, Tiirkiye
gokce.manavgat@toros.edu.tr

Growing uncertainty in global supply chains, demand volatility, resource constraints, and geopolitical disruptions have
increased the strategic importance of export resilience for emerging market economies. In this context, the circular economy
can be conceptualized not only as an environmental sustainability framework, but also as a structural transformation
mechanism that may strengthen external economic resilience through export diversification. By expanding the range of
exportable products and reducing dependence on a limited number of sectors or commodities, circular economy-related
exports may contribute to the development of more adaptive and shock-resistant trade structures.

This study examines the role of circular economy adoption in enhancing export diversification and trade resilience
in emerging market economies. Using panel data for 15 developing economies over the 2022-2024 period, the study
investigates the relationship between the share of circular economy products in total exports and export concentration.
Export concentration is used as an empirical proxy for export resilience; lower export concentration is interpreted as
an indication of a more diversified export structure and, therefore, greater resilience to external shocks. The study
further analyzes whether this relationship varies according to country-specific structural characteristics, particularly
manufacturing intensity. In this respect, the study positions the circular economy as a potential development pathway
through which emerging economies may support green transition objectives, reduce external trade vulnerabilities, and
strengthen resilience within global production and logistics networks.

Keywords: Circular economy; export resilience; sustainable logistics, panel data
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Supply Chain Resilience and Maritime Chokepoints:
Navigating Demand, Supply, and Global Trade Disruptions

1 Saad ARNAOUT
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Arnaoutsaad1966@gmail.com

Maritime transport represents the backbone of global trade, carrying nearly 80% of international trade volume and serving
as a critical link between global production centers, suppliers, and consumer markets. However, increasing geopolitical
tensions, climate-related events, pandemics, cyber threats, port congestion, labor shortages, and operational disruptions
have exposed the vulnerability of global maritime supply chains and highlighted the urgent need for more resilient
logistics systems. This article examines the concept of supply chain resilience within the maritime sector by analyzing
real-life challenges and incidents that significantly disrupted international shipping operations and global trade flows.
Particular focus is placed on strategic maritime chokepoints such as the Suez Canal, Panama Canal, Strait of Hormuz, Bab
el-Mandeb, and Strait of Malacca, where disruptions have generated substantial economic and operational consequences
worldwide. The research investigates notable incidents including the Ever-Given blockage in the Suez Canal, drought-
related restrictions in the Panama Canal, and security tensions affecting Red Sea navigation, evaluating their impact
on freight rates, transit times, cargo reliability, and supply chain continuity. Through the analysis of these events, the
article identifies the major operational and strategic weaknesses affecting maritime transport systems and assesses the
effectiveness of resilience measures adopted by industry stakeholders. The study explores resilient solutions including
route diversification, supplier diversification, digital transformation, predictive analytics, real-time visibility systems,
scenario planning, inventory buffering, and collaborative risk management strategies among shipping companies, ports,
governments, and logistics providers. The findings indicate that proactive planning, technological integration, and
international collaboration significantly improve the ability of maritime supply chains to absorb disruptions, maintain
operational continuity, and recover more rapidly from crises. The article concludes that strengthening maritime resilience
requires an integrated and adaptive approach combining risk management, innovation, infrastructure preparedness, and
coordinated global action to ensure the sustainability and reliability of international trade in an increasingly uncertain
environment.

Keywords: Geopolitical Risks, Global Trade, Logistics, Maritime Chokepoints, Maritime Shipping, Risk Management,
Supply Chain Disruptions, Supply Chain Resilience.
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Sustainability Strategies of Logistic Companies and their
Compliance with Green Deal Policies

1 Zineb Bouchaib Alarabi MAJDADI (®
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Climate change has emerged as one of the most pressing global challenges of the twenty-first century, driven by rising
greenhouse gas emissions across major industrial sectors. Among these, the transport and logistics sector is a significant
contributor to environmental degradation, accounting for nearly 25% of total greenhouse gas emissions in the European
Union, with road transport responsible for more than 70% of transport-related emissions. As one of the few sectors in
which emissions remain above 1990 levels, logistics has become a central focus of European sustainability policy. In
response, the European Green Deal establishes a strategic framework aimed at achieving climate neutrality by 2050 and
accelerating the transition toward sustainable mobility.

Against this background, this study investigates the sustainability strategies implemented by logistics companies and
evaluates their alignment with the objectives of the European Green Deal. The research adopts a qualitative methodology
based on a structured literature review of academic publications, industry reports, and European policy documents. The
analysis examines key sustainability practices, including the adoption of low-emission and electric vehicles, transport
route optimization through digital technologies, modal shifts toward rail and maritime transport, green warehousing
initiatives, and the integration of circular economy principles into supply chain operations.

The findings indicate that although leading logistics firms have made measurable progress in implementing sustainability
strategies, overall compliance with European Green Deal objectives remains uneven across the sector. Major barriers
include financial constraints, insufficient green infrastructure, technological limitations, and inconsistent regulatory
enforcement across regions. The study concludes that stronger collaboration between policymakers and industry
stakeholders, alongside increased investment in sustainable technologies and infrastructure, is essential to accelerate the
transition toward environmentally sustainable logistics systems.

Keywords: Logistics companies; Sustainability; European Green Deal; Green logistics; Carbon emissions; Sustainable
supply chains; Environmental policy.
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Sustainable Coastal Tourism in Kyrenia, Cyprus: Balancing
Economic Growth and Environmental Conservation

! Adeniyi Lawson DOMINGO @

1 Tourism Management Department Cyprus International University

Tourism plays a major role in the growth of Kyrenia, one of the most well-known coastal destinations in Cyprus. It creates
jobs, supports local businesses, and drives infrastructure development, contributing an estimated 20—-25% to the overall
economy when indirect effects are included. However, this rapid growth has also brought increasing environmental
challenges. Along the Kyrenia coastline, issues such as shoreline erosion, marine pollution linked to insufficient
wastewater treatment, loss of natural habitats, and rising pressure on limited freshwater resources have become more
visible—especially during peak tourist seasons, when water demand can rise by around 30—40%. This study explores
how tourism in Kyrenia can continue to grow while also protecting the environment for the long term. Using a qualitative
approach, the research draws on existing academic studies, tourism policies, and official reports, including the Cyprus
Ministry of Tourism (2022 Tourism Development Report), environmental impact assessments from the Department
of Environment (2019-2023), and planning documents from the Kyrenia Municipality, as well as comparisons with
similar Mediterranean destinations. The findings show that while tourism continues to support economic growth, current
development patterns are not environmentally sustainable. To address this, the study puts forward practical, stakeholder-
focused solutions, such as implementing integrated coastal zone management, requiring proper wastewater treatment
for coastal hotels, investing in renewable energy sources like solar power, and developing regulated eco-tourism areas
to reduce environmental pressure. It also highlights the importance of promoting cultural and off-season tourism to
spread demand more evenly throughout the year. Overall, the study offers realistic and locally relevant recommendations,
showing how better coordination between government authorities, local communities, and tourism operators can help
ensure that economic benefits are maintained without compromising the natural environment.

Keywords: Coastal tourism, Cyprus tourism, Economic development, Environmental conservation, Kyrenia, Sustainable
tourism
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Multilevel Dynamics of Digital Transformation in Sustainable
Logistics: An Integrative Conceptual Model in the Context of
Culture and Organizational Capabilities
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Digitalization and artificial intelligence (AI) technologies are fundamentally transforming the competitive dynamics of
organizations, particularly by redefining efficiency, flexibility, and sustainability objectives in the logistics sector. Despite
these advancements, a significant proportion of digital transformation initiatives fail to deliver the expected outcomes and
often remain limited to superficial gains. This suggests that the relationship between digital investments and sustainable
performance outcomes is not as direct as commonly assumed, but rather operates through more complex and often
invisible mechanisms.

Building on this premise, the present study proposes an integrative conceptual model to explain the impact of digital
transformation on sustainable logistics outcomes. In contrast to conventional approaches, digital transformation is
conceptualized not as a direct source of value creation, but as a triggering mechanism that enables the development of
Al-supported dynamic capabilities within organizations. Drawing on Teece’s (2007) dynamic capabilities framework, the
study argues that value emerges not from technology itself, but from the organizational capacity to effectively leverage it.
Artificial intelligence (Al), positioned at the core of the proposed model, is conceptualized not only as a tool that enhances
operational efficiency, but also as a transformative catalyst that reshapes organizational learning, restructures decision-
making processes, and increases strategic flexibility. However, the effectiveness of Al cannot be considered independently
from ethics, governance, and trust dimensions. As emphasized by Luciano Floridi et al. (2018), systems that fail to
generate trust and lack explainability may function technically, yet still fail to achieve organizational acceptance and
sustainable value creation. In this context, the study positions cultural context as an active regulatory mechanism that
shapes the direction, pace, and sustainability of transformation processes. Drawing upon the approaches developed by
Hofstede (2001) and Gelfand et al. (2011), the study explains why identical technological investments may produce
divergent outcomes across organizations through the lens of cultural alignment.

Furthermore, the study attributes digital transformation failures not merely to technical limitations, but to a deeper structural
issue: the inability to institutionalize change. Building on Schein (2010) and Argyris and Schon (1978), the study argues
that sustainable transformation requires not only behavioral adaptation, but also cognitive and normative internalization.
In this regard, the frequently observed phenomenon of “technology adoption without impact” is conceptualized as the
outcome of the interaction between cultural misalignment, leadership inconsistency, and insufficient organizational
learning capacity.

This study makes three primary contributions to the literature. First, it reconceptualizes the relationship between
digital transformation and sustainable performance as a multi-layered mechanism mediated by Al-supported dynamic
capabilities, rather than a direct effect. Second, it reframes Al as a strategic organizational capability rather than a purely
technical tool, thereby extending the prevailing technology-centric perspective. Third, and most importantly, it integrates
cultural context, ethics, governance, and trust into a unified framework, offering a comprehensive explanation for why
digital transformation often fails to produce sustainable outcomes.

In conclusion, this study demonstrates that digital transformation alone does not generate sustainable performance;
rather, its effectiveness is strengthened by organizational capabilities, Al governance, cultural alignment, and data-driven
decision-making capacity. In this context, Al investments should be regarded not merely as technical tools, but as drivers
of organizational transformation. Furthermore, ethical governance, employee trust, and digitally oriented strategies
aligned with the cultural context are argued to be fundamental determinants of sustainable logistics performance. From
this perspective, the study contends that competitive advantage in the age of digitalization emerges from organizations
capable of culturally internalizing technology, supporting it through ethics- and trust-based governance mechanisms,
and transforming it into organizational capabilities. Accordingly, digital transformation is reconceptualized not only as a
technical process, but also as a profound organizational and cultural transformation domain.

Keywords: Artificial Intelligence, Culture, Digital Transformation, Dynamic Capabilities, Sustainable Logistics.
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Siirdiiriilebilir Lojistikte Dijital Donitisiimiin Cok Diizeyli
Dinamikleri: Kiiltiir ve Organizasyonel Yetenekler Baglaminda
Entegratif Bir Kavramsal Model

! Dr. Filiz BOZAGAC ©®

1 isletme Béliimii Bagimsiz Arastrimaci Mersin, TURKIYE
fbozagac@gmail.com

Dijitallesme ve yapay zeka (Al) teknolojileri, igletmelerin rekabet dinamiklerini koklii bigimde doniistiirmekte; 6zellikle
lojistik sektoriinde verimlilik, esneklik ve siirdiiriilebilirlik hedeflerinin yeniden tanimlanmasina yol agmaktadir. Buna
ragmen, dijital donilisim girisimlerinin 6nemli bir kismi beklenen etkiyi yaratamamakta ve ¢ogu zaman yiizeysel
kazanimlarla sinirli kalmaktadir. Bu, dijital yatirimlar ile siirdiiriilebilir performans ¢iktilar1 arasindaki iliskinin sanildig1
kadar dogrudan olmadigini, aksine daha karmasik ve ¢ogu zaman goériinmeyen mekanizmalar iizerinden isledigini
gostermektedir.

Bu ¢aligma, tam da bu noktadan hareketle, dijital doniisiimiin stirdiiriilebilir lojistik ¢iktilar tizerindeki etkisini agiklamak
iizere biitiinciil bir kavramsal model dnermektedir. Onerilen yaklasimda dijital déniisiim, klasik yaklasimlardaki dogrudan
deger yaratan bir unsur olmaktan &te, organizasyon iginde gelisen Al destekli dinamik yetenekleri tetikleyen bir baslangic
noktasi olarak ele alinmaktadir. Bu ¢erceve, Teece’ in (2007) dinamik yetenekler yaklagimini dijitallesme baglaminda
yeniden yorumlayarak, degerin teknolojiyi anlamli bi¢cimde kullanan organizasyonel kapasiteden dogdugunu ileri
stirmektedir.

Modelin merkezinde yer alan yapay zeka, bu caligmada operasyonel verimlilik saglayan bir ara¢ olmakla birlikte;
organizasyonel dgrenmeyi doniistiiren, karar alma siireglerini yeniden yapilandiran ve stratejik esnekligi artiran bir
donisim katalizorli olarak kavramsallastirilmaktadir. Bununla birlikte, AI’nin etkinligi etik, yoOnetisim ve giiven
boyutlarindan bagimsiz diisiiniilemez. Floridi ve arkadaglarmin (2018) vurguladigi lizere, giiven liretmeyen ve agiklanabilir
olmayan sistemler teknik olarak iglevsel olsa bile organizasyonel diizeyde benimsenememekte ve siirdiiriilebilir deger
yaratamamaktadir. Bu baglamda ¢aligma, kiiltiirel baglami doniisiim siire¢lerinin yoniinii, hizint ve kaliciligini belirleyen
aktif bir diizenleyici olarak konumlandirmaktadir. Hofstede (2001) ile Gelfand ve arkadaslarinin (2011) yaklagimlarindan
hareketle, ayni teknolojik yatirimin neden farkli organizasyonlarda farkli sonuglar iirettigi kiiltiirel uyum perspektifi
iizerinden agiklanmaktadir.

Bununla birlikte ¢alisma, dijital doniisiim basarisizliklarini teknik eksiklikler haricinde, daha derin bir yapisal soruna
baglamaktadir. Bu sorun, degisimin kurumsallagamamasidir. Schein (2010) ile Argyris ve Schon (1978) tarafindan
ortaya konulan yaklagimlar temelinde, doniisiimiin siirdiiriilebilirliginin davranigsal uyumla birlikte, bilissel ve normatif
icsellestirme ile miimkiin oldugu savunulmaktadir. Bu baglamda, dijital doniisiim siire¢lerinde siklikla gdzlemlenen
“teknoloji var ama etki yok” durumu, kiiltiirel uyumsuzluk, liderlik tutarsizligi ve yetersiz 6grenme kapasitesinin
kesisiminde konumlandirilmaktadir.

Bu calisma literatiire ii¢ temel katki sunmaktadir. ik olarak, dijital déniisiim ile siirdiiriilebilir performans arasindaki
iliskiyi Al destekli dinamik yetenekler araciligiyla isleyen ¢ok katmanli bir mekanizma olarak yeniden kurgulamaktadir.
Ikincisi, yapay zekay1 teknik bir arag olmaktan ¢ikararak, organizasyonel déniisiimiin merkezinde yer alan stratejik bir
kapasite olarak konumlandirip, mevcut literatiirdeki dar teknoloji perspektifini genisletmektedir. Ugiincii ve en énemlisi
ise, kiiltiirel baglam, etik, yonetisim ve giiven boyutlarini tek bir ¢ergevede biitiinlestirerek, dijital doniisiimiin neden ¢ogu
organizasyonda siirdiiriilebilir sonuglar tiretmedigini agiklayan entegratif ve baglamsal bir model dnermektedir.

Sonug olarak bu ¢alisma, dijital doniisiimiin tek bagina siirdiiriilebilir performans tiretmedigini; bu etkinin organizasyonel
yetenekler, Al yonetisimi, kiiltiirel uyum ve veri odakli karar alma kapasitesiyle gili¢lendigini ortaya koymaktadir. Bu
baglamda Al yatirimlarmin orgiitsel doniisiim kapasitesi olarak degerlendirilmesi gerektigi vurgulanmaktadir. Ayrica
etik yonetisim, calisan giiveni ve kiiltiirel baglama uyumlu dijital stratejilerin siirdiiriilebilir lojistik performansinin
temel belirleyicileri oldugu ileri stiriilmektedir. Bu baglamda dijitallesme caginda rekabet avantajinin, teknolojiyi
kiiltiirel olarak igsellestirebilen, etik ve giliven temelli yonetisimle destekleyebilen ve bunu organizasyonel yeteneklere
donistiirebilen yapilardan dogdugunu savunmaktadir. Bu yoniiyle dijital doniisiim, teknik bir siire¢ olmasinin yani sira,
derin bir organizasyonel ve kiiltiirel doniisiim alani olarak yeniden tanimlanmaktadir.

Anahtar Kelimeler: Dijital Doniistim, Dinamik Yetenekler, Kiiltiir, Siirdiiriilebilir Lojistik, Yapay Zeka,
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Electric Vehicle Paradox in Sustainable Logistics: Green
Transformation or Green Illusion?
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kayasezin@gmail.com

In recent years, with the increase in the environmental impacts of global logistics activities, sustainable logistics practices
have become an important research area in both academic and practical terms. In this context, electric vehicles (EVs) have
come to the forefront as an environmentally friendly solution due to their zero exhaust emission advantage. However,
this approach focuses only on the use phase of vehicles and largely ignores production, energy source, and end-of-life
processes. The aim of this study is to examine whether electric vehicles are truly environmentally friendly in the context
of sustainable logistics from a critical perspective. In the study, based on the Life Cycle Assessment (LCA) approach, the
environmental impacts of electric vehicles are evaluated holistically in terms of production, use, and disposal stages. The
findings obtained show that the environmental performance of electric vehicles is not constant and varies depending on
the structure of energy production. As a result, it has been revealed that electric vehicles alone are not a sufficient solution
in sustainable logistics.

Keywords: Carbon footprint, electric vehicles, green transition, life cycle assessment, sustainable logistics
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Surdiiriilebilir Lojistikte Elektrikli Ara¢c Paradoksu: Yesil
Doniisiim mii, Yesil Yanilsama mi?

' Sezin KAYA @
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Son yillarda kiiresel lojistik faaliyetlerin gevresel etkilerinin artmasiyla birlikte siirdiiriilebilir lojistik uygulamalari
akademik ve pratik agcidan 6nemli bir arastirma alani haline gelmigtir. Bu kapsamda elektrikli araglar (EV’ler), sifir egzoz
emisyonu avantaji nedeniyle ¢evre dostu bir ¢6ziim olarak 6n plana ¢ikmaktadir. Ancak bu yaklasim, elektrikli araglarin
yalnizca kullanim asamasina odaklanmakta ve iiretim, enerji kaynagi ve yasam sonu siireglerini biiyiik dl¢iide goz ardi
etmektedir. Bu calismanin amaci, elektrikli araglarin siirdiiriilebilir lojistik baglaminda gercekten gevre dostu olup
olmadigini elestirel bir bakis agisiyla incelemektir. Calismada, Life Cycle Assessment (LCA) yaklagimi temel alinarak
elektrikli araglarin gevresel etkileri iiretim, kullanim ve bertaraf agsamalar1 agisindan biitiinciil olarak degerlendirilmistir.
Elde edilen bulgular, elektrikli araglarin gevresel performansinin sabit olmadigini ve enerji iiretim yapisina bagl olarak
degistigini gostermektedir. Sonug olarak, elektrikli araglarin siirdiiriilebilir lojistikte tek bagina yeterli bir ¢dziim olmadigi
ortaya konulmustur.

Anahtar Kelimeler: Elektrikli araclar, karbon ayak izi, siirdiiriilebilir lojistik, yesil doniisiim, yasam dongiisii analizi
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An Assessment of Innovation in the Relationship Between
Sustainable Consumption and Sustainable Development from
the Perspectives of the Pareto Optimum and Entropy

I Caglar AYDIN ®

1 Department of Business Administration, Toros University
Ph.D. Student

Today, the increasing population and technological advancements have led to a rapid increase in consumption levels. The
new world order, ignoring environmental quality and the degradation of natural resources, has focused solely on economic
development, leading to a serious threat to natural resources (Cagdas and Giir; 2003, p. 88). The concept of Sustainable
Development, which has developed in this process, aims to strike a balance between economic growth and environmental
protection, while sustainable consumption aims to manage resource use in the best possible way. However, the feasibility of
these goals does not depend solely on economic choices, but is also related to physical laws and technological limitations.
In this context, the law of entropy, known as the second law of thermodynamics, states that the amount of usable energy
decreases and disorder increases during energy transformations. From an entropy perspective, every economic activity
creates a certain amount of energy loss and environmental degradation. In the context of sustainable development, this
concept states that sustainability is determined by the laws of nature. In economic terms, Pareto Optimum describes the
situation where increasing the well-being of one individual is not possible without a decrease in the well-being of other
individuals. In conclusion, there is a deep link between consumption, entropy, and sustainable development. This link
between sustainable consumption and sustainable development is shaped by economic efficiency limits and physical and
ecological constraints within the framework of the law of entropy, in line with the Pareto optimum principle. Innovation
stands out as a crucial solution tool in this process. Innovation helps us understand that humans can optimize within
these rules. New technologies, renewable energy sources, and recycling systems can make resource use more efficient
and reduce environmental impacts. In this context, innovation is critically important for a sustainable future in terms of
less resource consumption, recycling practices, and the use of renewable energy sources. In other words, development
occurring in a way that is compatible with the environment and sustainable requires using natural resources in a way
that does not disrupt the ecological balance (Ozer, 2007). The fact that the relevant literature does not address the role
of innovation in sustainable consumption and sustainable development within the framework of economic and physical
limitations highlights the need for this study. The fact that the research topic has not been addressed in existing studies
in the literature constitutes a limitation of our research. The main objective of this study is to examine innovation, Pareto
optimization, and entropy in the context of the relationship between sustainable consumption and sustainable development;
to evaluate the effects of physical and technological limitations on sustainability; to highlight the importance of innovation
in sustainability and sustainable development; to guide the environmental strategies of businesses; and to raise awareness
about transforming sustainability consciousness into sustainable behaviors. This study is a review conducted using the
'Literature Review' method, a sub-design of qualitative research methods. The study concludes that innovation plays a
supportive role in achieving sustainable development, and in this context, innovation is a significant optimization tool,
particularly in managing physical and economic limitations in the face of entropy. Scientifically, it is believed that this
study, in terms of the topics it addresses and how it handles them, will provide a resource for future studies on innovation
and sustainability, and will contribute to the relevant literature in terms of its findings.

Keywords: Entropy Perspective, Innovation, Pareto Optimum, Sustainable Development, Sustainable Consumption.

76

Abstract of Proceedings Book


https://orcid.org/0000-0002-2529-6982
https://orcid.org/0000-0002-2529-6982

6™ International Symposium on Sustainable Logistics 'Resilience'

Go to CONTENTS
.\

Siirdiiriilebilir Tiiketim ile Siirdiiriilebilir Kalkinma Iliskisinde
Inovasyonun, Pareto Optimumu ve Entropi Perspektifinde
Degerlendirilmesi

I Caglar AYDIN (®

1 Toros Universitesi Isletme Anabilim Dali
Doktora Ogrencisi

Giiniimiizde ¢ogalan niifus ve teknolojik ilerlemeler, tiikketim seviyelerinin hizla artmasina sebep olmustur. Cevre kalitesi
ile dogal kaynaklardaki bozulmay1 goz ardi eden yeni diinya diizeni, yalnizca ekonomik kalkinmaya odaklanarak, dogal
kaynaklarin ciddi bir tehdit altinda kalmasina yol agmistir (Cagdas ve Giir; 2003 s: 88). Bu siiregte gelisen Siirdiiriilebilir
Kalkinma anlay1s1, ekonomik biiylime ile ¢evresel koruma arasinda bir denge kurmay1 amaglarken, siirdiiriilebilir tilketim
de kaynak kullanimint en iyi sekilde yonetmeyi hedefler. Ancak, bu hedeflerin gergeklesebilirligi sadece ekonomik
tercihlere bagli olmamakta, ayni1 zamanda fiziksel yasalar ve teknolojik sinirlamalarla da iliskili olmaktadir. Bu kapsamda
fizik kurallar1 dahilinde termodinamigin ikinci yasasi olarak bilinen Entropi yasasi, enerji doniigiimleri sirasinda
kullanilabilir enerji miktarinin azaldigini ve diizensizligin arttigini belirtmektedir. Entropi perspektifinde her ekonomik
faaliyet, belirli oranda enerji kaybi ve ¢evresel bozulma yaratmaktadir. Siirdiiriilebilir kalkinma baglamida bu kavram,
stirdiiriilebilirligin doga yasalar tarafindan belirlendigini ifade etmektedir. Ekonomik anlamda ise Pareto Optimumu bir
bireyin refahini artirmanin, diger bireylerin refahinda bir azalma olmadan miimkiin olmadig1 durumunu tanimlamaktadir.
Sonug olarak, titketim, entropi ve siirdiiriilebilir kalkinma arasinda derin bir bag bulunmaktadir. Siirdiiriilebilir tikketim ile
stirdiiriilebilir kalkinma arasindaki bu bag, Pareto optimumu ilkesi dogrultusunda ekonomik verimlilik sinirlar1 ve entropi
yasast ¢er¢evesinde fiziksel ve ekolojik sinirlamalarla sekillenmektedir. Bu siiregte inovasyon 6nemli bir ¢éziim araci
olarak 6ne gikmaktadir. inovasyon bize insanlarin bu kurallar gergevesinde optimizasyon yapabilecegini anlamamiza
yardimet olur. Yeni teknolojiler, yenilenebilir enerji kaynaklar1 ve geri doniisiim sistemleri, kaynak kullanimini daha
etkin hale getirebilir ve ¢evresel etkileri azaltabilir. Bu baglamda, inovasyon, daha az kaynak tiiketimi, geri doniisiim
uygulamalar1 ve yenilenebilir enerji kaynaklarinin kullanilmasi noktasinda siirdiiriilebilir bir gelecek i¢in kritik 6neme
sahiptir. Diger bir ifadeyle gelisimin g¢evre ile uyumlu ve siirdiiriilebilir bir bi¢imde ger¢eklesmesi, dogal kaynaklari
ekolojik dengeyi bozmayacak sekilde kullanmayi gerektirir (Ozer, 2007). Bu kapsamda ilgili literatiir de inovasyonun,
stirdiiriilebilir tiikketim ve siirdiirtilebilir kalkinmada ki roliine ekonomik ve fiziksel sinirliliklar cergevesinde deginilmemis
olmasi bu ¢alismanin yapilmasina olan ihtiyaci ortaya koymaktadir. Arastirma konusunun literatiirde ki mevcut ¢caligmalar
kapsaminda ele alinmamig olmasi ise arastirmamizin sinirliligimi olusturmaktadir. Bu c¢alismada baglica amacimiz,
Siirdiiriilebilir Tiiketim ile Siirdiiriilebilir Kalkinma iliskisinde Inovasyonu, Pareto Optimumu ve Entropi perspektifinde
ele almak, fiziksel ve teknolojik smirliliklarn siirdiiriilebilirlik tizerindeki etkilerini degerlendirmek, siirdiiriilebilirlik ve
siirdiiriilebilir kalkinma konularinda inovasyonun énemine dikkat ¢ekmek, isletmelerin ¢evre stratejilerine yon vermek,
stirdiiriilebilirlik bilincinin siirdiiriilebilir davraniglara doniistiiriilmesi noktasinda farkindalik yaratmaktir. Calismamiz
arastirma yontem ve tekniklerinden nitel arastirma ydnteminin bir alt deseni olan ‘Literatiir taramas1’ yontemi kullanilarak
olusturulmus derleme bir ¢aligmadir. Calismamizin sonucunda inovasyonun siirdiiriilebilir kalkinmanin saglanmasinda
destekleyici bir role sahip oldugu, bu baglamda inovasyonun 6zellikle entropi karsisinda fiziksel ve ekonomik sinirliliklari
duzenleyen, 6nemli bir optimizayon araci oldugu sonucuna vartlmistir. Bilimsel anlamda ¢alismamiz ele aldigi konular ve
konulari isleyisi bakimindan, inovasyon ve siirdiiriilebilirlik temalarinda ilerde yapilacak caligmalara kaynak saglayacag,
ortaya koydugu sonuglari itibariyle de igili literatiire katki sunacagi diistiniilmektedir.

Anahtar Kelimeler: Entropi Perspektifi, Inovasyon, Pareto Optimumu, Siirdiiriilebilir Kalkinma, Siirdiiriilebilir Tiiketim.
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This study aims to comparatively examine how the supply chain resilience literature has evolved before and after
the COVID-19 pandemic. The significance of the research lies in revealing the impact of disruptions experienced in
global supply chains during the pandemic on the academic literature. In this context, the study evaluates the thematic
transformation of the literature, research trends, academic production structure, and emerging research areas through
bibliometric analysis. In particular, demonstrating how themes such as resilience, agility, risk management, digital
transformation, and sustainability have become central to the research field in the post-pandemic period constitutes the
unique contribution of the study.

Within the scope of the research, studies indexed in the Web of Science database were examined. The analysis was
conducted across two distinct periods: the pre-pandemic period (2014-2019) and the post-pandemic period (2020-2026). A
total of 228 studies were evaluated for the pre-pandemic period, while 2,561 studies were analyzed for the post-pandemic
period. The study examined publication performance, citation structures, the most prolific authors, country distributions,
key concepts, trending topics, thematic maps, bibliographic coupling, and factorial analysis results. The scope of the
research was limited to articles indexed only in the Web of Science database, which constitutes one of the main limitations
of the study. Furthermore, the analysis was conducted solely within the framework of the specified keywords, and studies
indexed in other databases were not included in the scope of the research. In addition, the incomplete nature of the 2026
data represents another limitation of the study.

This study employed bibliometric analysis as the primary research method. During the analysis process, publication
counts, citation performance, keyword intensities, international collaborations, and thematic clusters were evaluated.
The findings indicate that the literature experienced rapid growth in the post-pandemic period. While concepts such
as “risk,” “flexibility,” “performance,” and “management” were prominent before the pandemic, concepts including
“COVID-19,” “agile,” “mitigating disruptions,” “sustainability,” and “supply chain resilience” became significantly more
prominent after the pandemic. Furthermore, themes related to artificial intelligence, big data, digital transformation, and
sustainability have become increasingly central within the research field. China demonstrated a substantial increase in
publication output, while the United States and European countries continued to generate high academic impact.

In conclusion, the study reveals that the COVID-19 pandemic constitutes a major turning point in the supply chain
resilience literature. The literature appears to be evolving from an operational problem-oriented structure toward strategic
approaches centered on resilience, agility, risk management, sustainability, and digital transformation. The findings
suggest that future studies will increasingly focus on technology-supported resilient supply chain structures, sustainability-
oriented strategies, and data-driven decision support systems. The research findings indicate that the field of supply chain
resilience has evolved from a structure focused solely on responding to crises into a strategic and sustainable management
approach that provides long-term competitive advantage.

Keywords: COVID-19, Bibliometric Analysis, Sustainability, Risk Management, Supply Chain Resilience
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ve Sonrasi Gelisimi Uzerine Karsilastirmah Bir Analiz

I Dr. Ogr. Uyesi Mehri Banu ERDEM (®
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Bu caligma, tedarik zinciri dayaniklilig1 literatiiriiniin COVID-19 pandemisi dncesi ve sonrast donemde nasil degisim
gosterdigini kargilagtirmali olarak incelemeyi amaglamaktadir. Arastirmanin 6nemi, pandemiyle birlikte kiiresel tedarik
zincirlerinde yaganan kirilmalarin akademik literatiire olan etkisini ortaya koymasidir. Bu kapsamda ¢aligma, literatiirdeki
tematik doniisiimii, arastirma egilimlerini, akademik iiretim yapisini ve gelisen arastirma alanlarini bibliyometrik analiz
yontemiyle degerlendirmektedir. Ozellikle pandemi sonrasi donemde dayamkhilik, ¢eviklik, risk yonetimi, dijital
doniisiim ve siirdiiriilebilirlik temalarmin arastirma alaninda nasil merkezi hale geldiginin ortaya konulmasi ¢alismanin
0zgiin yoniinii olusturmaktadir.

Arastirma kapsaminda Web of Science veri tabaninda yer alan ¢alismalar incelenmistir. Analiz iki ayr1 dénem {izerinden
yiriitiilmiistiir: pandemi 6ncesi donem (2014-2019) ve pandemi sonrasi donem (2020-2026). Pandemi 6ncesi donemde
228 calisma, pandemi sonrast donemde ise 2561 ¢aligma degerlendirilmistir. Calismada yayin performansi, atif yapisi,
en iretken yazarlar, iilke dagilimlari, anahtar kavramlar, trend konular, tematik haritalar, bibliyografik eslesmeler ve
faktoriyel analiz sonuglari incelenmistir. Aragtirmanin kapsami yalnizca Web of Science veri tabaninda yer alan makaleler
ile sinirlandirilmigtir. Bu durum g¢aligmanin temel smirliliklarindan birini olusturmaktadir. Ayrica analiz yalnizca belirlenen
anahtar kelimeler kapsaminda yiiriitiilmiis olup farkli veri tabanlarinda yer alan ¢aligmalar arastirma kapsamina dahil
edilmemistir. Bunun yaninda 2026 y1l1 verilerinin heniiz tamamlanmamis olmasi da arastirmanin bir diger sinirliligidir.

Arastirmada bibliyometrik analiz yontemi kullanilmistir. Analiz siirecinde yayin sayilari, atif performanslari, anahtar
kelime yogunluklari, iilke is birlikleri ve tematik kiimelenmeler degerlendirilmistir. Bulgular, pandemi sonrast donemde

CLINA3

literatiirde ¢ok hizl1 bir biiyiime yasandigini gostermektedir. Pandemi dncesi donemde “risk”, “flexibility”, “performance”
ve “management” kavramlari 6n plana ¢ikarken, pandemi sonrasinda “COVID-19”, “agile”, “mitigating disruptions”,
“sustainability” ve “supply chain resilience” kavramlarinin yogun bi¢imde 6ne ¢iktig1 belirlenmistir. Ayrica yapay
zeka, biiyiik veri, dijital doniisiim ve siirdiiriilebilirlik temalarinin aragtirma alaninda giderek daha merkezi hale geldigi
gOriilmistir. Cin’in yayin tiretiminde 6nemli 6l¢iide yiikseldigi, ABD ve Avrupa iilkelerinin ise yiliksek akademik etki

olusturmaya devam ettigi tespit edilmistir.

Sonug olarak ¢aligma, COVID-19 pandemisinin tedarik zinciri dayaniklilig1 literatiiriinde 6nemli bir kirilma noktasi
olusturdugunu ortaya koymaktadir. Literatiiriin operasyonel sorun odakli yapidan dayaniklilik, ¢eviklik, risk yonetimi,
stirdiiriilebilirlik ve dijital doniisiim eksenli stratejik yaklasimlara dogru evrildigi anlasilmaktadir. Bulgular, gelecekteki
arastirmalarin teknoloji destekli dayanikli tedarik zinciri yapilar, siirdiiriilebilirlik odakl: stratejiler ve veri temelli karar
destek sistemleri iizerine yogunlasacagini gdstermektedir. Arastirma sonugclari, tedarik zinciri dayanikliligi alaninin
yalnizca krizlere kars1 tepki gelistiren bir yapidan ¢ikarak, uzun vadeli rekabet avantaj1 saglayan stratejik ve siirdiiriilebilir
bir yonetim yaklasimina doniistiigiinii gdstermektedir.

Anahtar Kelimeler: COVID-19, Bibliyometrik Analiz, Siirdiiriilebilirlik, Risk Yo6netimi, Tedarik Zinciri Dayaniklilig
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This study examines the impact of renewable energy production on economic growth in G7 and BRICS countries. The
main objective of the study is to investigate the effect of changes in the share of renewable energy production on GDP per
capita and to analyze whether this effect differs between developed and developing economies. In this context, the short-
term effects of the renewable energy transition process on economic growth are evaluated comparatively.

The analysis uses annual data covering the 2000—2020 period and employs a panel data approach. In the first stage,
the stationarity properties of the variables were examined through panel unit root tests, followed by cointegration tests
to investigate the existence of a long-run relationship. The findings indicate that there is no statistically significant
cointegration relationship between the variables. Therefore, the analysis was conducted based on short-run dynamics by
using the logarithmic transformations and first differences of the variables. Driscoll-Kraay standard errors, which provide
robust results against heteroskedasticity, autocorrelation, and cross-sectional dependence, were employed in the model
estimations. In addition, tests conducted against the possibility of reverse causality indicate that the model does not suffer
from a serious endogeneity problem.

The findings reveal that increases in the share of renewable energy production have a negative effect on GDP per capita
growth in both G7 and BRICS countries. However, the magnitude and statistical significance of this effect differ across
country groups. In G7 countries, the effect is negative but relatively weak, whereas in BRICS countries the negative effect
is more pronounced and statistically significant. According to the findings, a one-percentage-point increase in the share
of renewable energy production reduces GDP per capita growth by approximately 0.005% in G7 countries and 0.006%
in BRICS countries.

These findings suggest that the renewable energy transition process may generate certain economic costs, particularly
in the short run. High initial investment costs, infrastructure transformation requirements, and technological adaptation
processes associated with renewable energy investments may place pressure on economic growth in the short term.
Nevertheless, the relatively weaker effect observed in developed economies may be associated with the fact that G7
countries are better prepared for the energy transition process in terms of technology, financing capacity, and energy
infrastructure. In contrast, the more pronounced negative effect in BRICS countries may stem from financial constraints,
technological dependence on external sources, and higher transition costs.

The originality of this study lies in its comparative analysis of the impact of renewable energy production on economic
growth across G7 and BRICS countries and its focus on the short-run transition costs of renewable energy transformation
through panel data analysis. Although the relationship between renewable energy and economic growth has been widely
discussed in the literature, comparative studies evaluating the short-run dynamics of developed and developing country
groups remain limited. In this respect, the study aims to contribute to the literature on the economic consequences of
energy transition processes.

Keywords: BRICS, Economic Growth, G7, Renewable Energy Production.
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The Impact of the Global Economic System on Supply Chain Resilience has become one of the most discussed topics in
international trade and logistics in recent years. Global economic activities are highly connected, and disruptions in one
region can quickly affect production, transportation, trade, and business operations around the world. Major global events
such as the COVID-19 pandemic, the US—China trade war, increasing geopolitical tensions, global competition, and
corporate rivalries have significantly influenced supply chain structures and forced companies to rethink their traditional
management strategies. These developments showed that supply chains based only on low cost and efficiency are no
longer sufficient in a highly uncertain global environment.

This study is based on a literature review of 10 peer-reviewed academic articles published between 2018 and 2024.
The articles were collected from internationally recognized academic databases including Scopus, Web of Science,
and Google Scholar. The selected studies were analyzed through a thematic review approach, focusing on major issues
such as pandemic-related disruptions, geopolitical trade conflicts, competitive market pressures, inter-firm competition,
digital transformation, and supply chain restructuring strategies. The aim of the research is to understand how the global
economic system affects supply chain resilience and how companies respond to unexpected disruptions and risks.

The findings of the review reveal that the COVID-19 pandemic had a serious impact on global logistics and international
trade systems. Many companies experienced production delays, transportation problems, labor shortages, inventory
disruptions, and supplier-related risks. The literature also indicates that the US—China trade war increased uncertainty in
global markets and encouraged multinational companies to adopt nearshoring, reshoring, and regionalization strategies in
order to reduce dependency on distant suppliers. In addition, strong global competition and corporate rivalry accelerated
the adoption of digital technologies such as artificial intelligence, blockchain, cloud systems, Internet of Things (IoT),
and digital twins. These technologies improved supply chain visibility, flexibility, coordination, and decision-making
processes.

The study demonstrates that modern supply chains are gradually moving from cost-focused models toward resilience-
oriented systems that prioritize flexibility, agility, risk management, and sustainability. Although digitalization and strategic
partnerships create important opportunities for businesses, challenges such as rising operational costs, geopolitical
uncertainty, inflation, and supply chain vulnerabilities continue to affect both developed and developing economies.
This research contributes to the international trade and logistics literature by providing a comprehensive and integrated
perspective on the relationship between the global economic system and supply chain resilience.

Keywords: Supply Chain Resilience, COVID-19, US—China Trade War, Global Competition, Corporate Rivalry,
International Trade, Literature Review.
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Waste import refers to the procurement of recyclable waste from other countries, within the framework of specific
environmental and technical regulations, and its inclusion in recovery and reprocessing processes. Today, the acceleration
of industrialization, population growth, changing consumption habits, and the limited availability of natural resources
have increased the importance of waste management and recycling activities. In this context, many countries are turning
to waste imports to meet the secondary raw material needs of their production processes. Turkey is also among the
countries that import waste to meet the raw material needs of the recycling sector, gain a cost advantage, and maintain
its production processes. For many years, the Turkish economy has been one of the economies with a trade deficit due to
imports exceeding exports. In 2024, exports were approximately $261.9 billion, while imports were $344 billion. In 2025,
exports rose to $273.4 billion, and imports to $365.4 billion. During this period, exports increased by 4.39%, and imports
by 6.10%. These figures show that the Turkish economy continues to rely on imported inputs for its production structure.
When waste imports are evaluated from an economic perspective, it is seen that recyclable materials such as plastic,
metal, paper, and electronic waste constitute an important secondary raw material source for industrial production. This
reduces production costs, supports the creation of value-added products, and contributes to export capacity. Furthermore,
the recycling sector contributes to economic development through its job creation potential. However, excessive reliance
on waste imports also carries risks that can limit the development of domestic waste collection and recycling systems.
Waste logistics and reverse logistics concepts play a significant role in this process. Waste logistics encompasses
the collection, transportation, storage, and management of recycling processes, while reverse logistics refers to the
reintegration of post-consumer products into the economy. These processes increase resource efficiency and contribute
to reducing environmental impacts. The waste import process is shaped by national legislation and international trade
regulations. Environmental, customs, and trade regulations directly affect transportation standards, storage conditions,
and environmental compliance processes. However, deficiencies in oversight, inadequate infrastructure, and problems in
recycling systems can create environmental and economic risks. The aim of this study is to examine the effects of waste
imports in Turkey on the economy, foreign trade, and sustainable development within a multidimensional framework.
Accordingly, the economic contributions and environmental, logistical, and social impacts of waste imports are evaluated,
and the role of reverse logistics and waste logistics is discussed. The study analyzes the current situation by examining
Turkey's recycling policies, foreign trade structure, and legislative practices. The research was prepared using a compilation
method, utilizing academic studies, official institution reports, statistical data, and legislative regulations. The findings
show that waste imports offer significant economic contributions to the recycling sector, such as providing raw materials,
reducing production costs, and increasing foreign trade capacity. However, it also reveals that they pose various risks in
terms of environmental sustainability, control mechanisms, and logistics infrastructure. In conclusion, it is considered
necessary to strengthen sustainable waste management policies, expand reverse logistics practices, and improve control
processes.

Keywords: Waste Import, Waste Logistics, Foreign Trade Deficit, Circular Economy, Recycling, Sustainable Development,
Reverse Logistics, National Legislation
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Atik ithalati, geri doniistiiriilebilir nitelikteki atiklarin belirli ¢evresel ve teknik diizenlemeler cercevesinde bagka
tilkelerden temin edilerek geri kazanim ve yeniden iiretim siireglerine dahil edilmesini ifade etmektedir. Giinlimiizde
sanayilesmenin hizlanmasi, niifus artigi, tiketim aligkanliklariin degismesi ve dogal kaynaklarm sinirli olmasi, atik
yoOnetimi ve geri doniisiim faaliyetlerinin dnemini arttirmistir. Bu kapsamda bir¢ok {ilke, iiretim siireglerinde ihtiyag
duydugu ikincil hammaddeleri karsilamak amaciyla atik ithalatina yonelmektedir. Tiirkiye de geri doniisiim sektoriiniin
hammadde ihtiyacini karsilamak, maliyet avantaji saglamak ve iiretim siireglerini siirdiirebilmek amaciyla atik ithalat
gerceklestiren iilkeler arasinda yer almaktadir. Tiirkiye ekonomisi uzun yillardir ithalatin ihracattan fazla olmasi nedeniyle
dis ticaret acig1 veren ekonomilerden biridir. 2024 yilinda ihracat yaklasik 261,9 milyar dolar, ithalat ise 344 milyar
dolar olarak gerceklesmistir. 2025 yilinda ise ihracat 273,4 milyar dolara, ithalat 365,4 milyar dolara yiikselmistir. Bu
donemde ihracatta %4,39, ithalatta ise %6,10 oraninda artis yasanmistir. S6z konusu veriler, Tiirkiye ekonomisinin ithal
girdilere dayali liretim yapisinin siirdiigiinii gostermektedir. Atik ithalati ekonomik agidan degerlendirildiginde, plastik,
metal, kagit ve elektronik atik gibi geri doniistiiriilebilir materyallerin sanayi tiretimi i¢in dnemli bir ikincil hammadde
kaynagi olusturdugu goriilmektedir. Bu durum {iretim maliyetlerini azaltmakta, katma degerli {irlinlerin ortaya ¢ikmasini
desteklemekte ve ihracat kapasitesine katki saglamaktadir. Ayrica geri doniisiim sektorii istihdam yaratma potansiyeli
ile ekonomik kalkinmaya katki sunmaktadir. Bununla birlikte atik ithalatina asir1 bagimlilik, yerli atik toplama ve geri
kavramlar1 6nemli bir rol oynamaktadir. Atik lojistigi, atiklarin toplanmasi, taginmmasi, depolanmasi ve geri doniisiim
stireglerinin yonetimini kapsarken; tersine lojistik, kullanim sonrasi iiriinlerin yeniden ekonomiye kazandirilmasini
ifade etmektedir. Bu siirecler kaynak verimliligini arttirmakta ve ¢evresel etkilerin azaltilmasia katki saglamaktadir.
Atik ithalat1 siireci, ulusal mevzuat ve uluslararasi ticaret diizenlemeleri tarafindan sekillendirilmektedir. Cevre, giimriik
ve ticaret mevzuatlar1 tasima standartlari, depolama kosullar1 ve g¢evresel uyum siireclerini dogrudan etkilemektedir.
Ancak denetim eksiklikleri, altyap1 yetersizlikleri ve geri doniisiim sistemlerindeki sorunlar ¢evresel ve ekonomik
riskler dogurabilmektedir. Bu ¢alismanin amaci, Tiirkiye’de atik ithalatinin ekonomi, dis ticaret ve siirdiiriilebilir
kalkinma iizerindeki etkilerini ¢ok boyutlu bir ¢ergevede incelemektir. Bu dogrultuda atik ithalatinin ekonomik katkilari
ile cevresel, lojistik ve toplumsal etkileri degerlendirilmis; ayrica tersine lojistik ve atik lojistiginin rolii ele almmuistir.
Calismada Tiirkiye’nin geri doniisiim politikalar1, dig ticaret yapist ve mevzuat uygulamalar1 incelenerek mevcut
durum analiz edilmistir. Arastirma derleme yontemiyle hazirlanmis olup akademik ¢aligmalar, resmi kurum raporlari,
istatistiksel veriler ve mevzuat diizenlemeleri kullanilmistir. Bulgular, atik ithalatinin geri doniisiim sektoriine hammadde
saglama, liretim maliyetlerini diisiirme ve dis ticaret kapasitesini arttirma gibi dnemli ekonomik katkilar sundugunu
gostermektedir. Bununla birlikte cevresel siirdiiriilebilirlik, denetim mekanizmalar1 ve lojistik altyapr agisindan cesitli
riskler barindirdig: da ortaya konmustur. Sonug olarak, siirdiiriilebilir atik yonetimi politikalarinin gii¢lendirilmesi, tersine
lojistik uygulamalarinin yayginlastirilmasi ve denetim siireglerinin gelistirilmesi gerektigi degerlendirilmektedir.

Anahtar Kelimeler: Atik Ithalati, Atik Lojistigi, D1s Ticaret A¢ig1, Geri Dontigiim, Siirdiiriilebilir Kalkinma, Tersine
Lojistik, Ulusal Mevzuat
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The Impact of Nearshoring Strategy on Supply Chain
Resilience and Sustainability: A Systematic Literature Review
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1 Graduate School of International Trade and Logistics, Toros University, Mersin 33140, Turkey
223087017 @toros.edu.tr
2 International Trade and Logistics Toros University Mersin, 33130, TURKIYE
koksal.hazir@toros.edu.tr

Global supply chains have faced unprecedented fragilities in recent years due to the Covid-19 pandemic, the Russia-
Ukraine war, and increasing geopolitical polarizations. Port congestions, fluctuations in container freight rates, and
prolonged shipment times have clearly demonstrated that traditional outsourcing models, which have long operated
with a purely cost-oriented focus, are no longer sustainable. This transformation has driven enterprises toward new
strategies centered on resilience, flexibility, and environmental sustainability. Nearshoring—the relocation of production
and supply processes to locations geographically closer to target markets—offers a multidimensional response to
these emerging requirements.The aim of this study is to systematically review the existing academic literature on the
impact of nearshoring strategy on supply chain resilience and environmental sustainability, and to identify thematic
trends and research gaps. The research methodology is based on a structured systematic literature review conducted
in accordance with the PRISMA 2020 protocol. Empirical and conceptual studies published between 2010 and 2026

nn nn

were searched in Web of Science, Scopus, and TR Dizin using the keywords "nearshoring”, "reshoring", "supply chain
resilience", "sustainable logistics", and "green logistics"; following the application of inclusion and exclusion criteria,
25 peer-reviewed articles were subjected to thematic analysis.The thematic analysis identified three main theme clusters.
The first cluster (Resilience and Risk Management) reveals a broad consensus that nearshoring enhances operational
resilience by shortening supply distances and mitigating geopolitical risks. Foundational texts (Christopher & Peck, 2004;
Pettit et al., 2010) define the core elements of supply chain resilience as visibility, flexibility, and velocity; nearshoring
simultaneously fosters all three. Fratocchi et al. (2016) and Stentoft et al. (2016) have documented that, in the post-2020
period, nearshoring motivations have shifted from cost considerations toward "crisis response" and "supply security".
The second cluster (Sustainability and Environmental Impact) points to a notable divergence in the literature. There is a
disagreement between studies arguing that transport-related Scope 3 emissions will decrease and those suggesting that
shifting production to fossil fuel-dependent regions could increase the total carbon footprint. This divergence indicates
that the environmental benefits of nearshoring are not automatic but require support from green logistics infrastructure
and energy transition policies. The third cluster (Cost and Strategic Balance) reveals a documented shift from the "lowest
cost" paradigm toward an "optimal cost-resilience balance".The thematic distribution of the 25 reviewed articles offers
the following findings: The resilience theme predominates in 18 studies, with resilience directly positioned as the
primary motivation for nearshoring in 12 of these. Environmental sustainability is addressed in 14 studies; however, a
positive causal link is established in only 7, the relationship is deemed conditional in 5, and potential negative impacts
are highlighted in 2. Strategic cost balance is discussed in 11 studies. The number of studies conducted in the Turkish
context is merely 3.Turkey stands out as a strategic actor in this transformation, owing to its geographic proximity to
Europe, robust highway and air cargo infrastructure, the logistical capacity of the Baku-Tbilisi-Kars line and the Middle
Corridor, and its young workforce. However, energy dependency, chronic inflation, and capacity constraints in logistics
infrastructure are structural challenges that Turkey must overcome to make its nearshoring advantage sustainable. The
need for sector-specific empirical studies focusing on Turkey is evident in the literature.In conclusion, this systematic
literature review demonstrates that nearshoring has a meaningful positive impact on supply chain resilience; however, its
impact on environmental sustainability is conditional and varies depending on green logistics infrastructure and energy
transition policies. The originality of this study lies in positioning nearshoring not merely as an operational cost strategy
but in systematically synthesizing it through an interdisciplinary lens centered on resilience, sustainability, and strategic
management, and in providing a testable conceptual foundation for future research specific to Turkey.

Keywords: Nearshoring, Supply Chain Resilience, Sustainable Logistics, Systematic Literature Review, Green Logistics,
Turkey.
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Yesil Aklama ve Limancilik Sektorii; Yesil Aklamaya
Karsi Oneriler

! Fikret TOPUZLU ©®

1 Lisansiistii Egitim Enstitiisii sletme ABD Isletme Yiiksek Lisans Ogrencisi, Yalova Universitesi Yalova, TURKIYE
(tterkif@gmail.com)

Liman igletmelerinden faaliyet alanlarinda daha temiz deniz ve siirdiiriilebilir bir ¢evre icin uluslararasi/ulusal
diizenlemeler(IMO stratejileri, MARPOL 73/78 sozlesmesi, Avrupa Yesil Mutabakati, Avrupa Deniz Limanlari
Orgiitii(ESPO), DIGM, TSE (TS EN ISO 9001-TS EN ISO 14001-TS 18001)vb.) kapsaminda yasal yiikiimliiliikleri
belgelendirme sart1 ile yerine getirmeleri istenmektedir. Liman isletmelerinin faaliyetleri sebebiyle dogabilecek ekolojik
tahribin 6niine gegmeyi amaglayan, siirdiiriilebilir gevreci uygulamalar olarak “Yesil Liman” kavrami tanimlanmistir. Yesil
liman tanimu ilk olarak 2009 yilinda ¢evresel etki ile ekonomik fayda arasindaki dengeyi koordine etmek hedefiyle Bremen
Limant i¢in kullanilmistir. 2010 yilindan itibaren limanlarin ‘°‘ESG’” kriterleri kapsaminda ¢evresel, sosyal ve yonetigim
stirdiiriilebilirliklerinin devamliligi amaglanmistir. Yesil Liman kavrami popiilerlestikce, bazi yesil limanlarin gercek
olmayan c¢evre dostu bir imaj sergilemesiyle "Yesil Aklama(Greenwashing)"’ nin artmakta oldugunu ve siirdiiriilebilirligi
stratejik bir arag olarak kullanabilecegi riskini yiikseltmektedir. Literatiire baktigimizda Yesil Aklama(Greenwashing);
gevresel duyarliliga sahip olmayan ancak sahipmis gibi davranan isletmelerin ¢evreye verdikleri zarari gizlemesi
veya marka olarak hedefledikleri yesil (¢evreci) imaja ulasmada siirdiiriilebilirlige dair gercekleri gizleyerek eksik
bilgi sunmalar1 olarak tanimlanmaktadir. Heniiz literatiirde yesil aklama tiirleri agik¢a siniflandirilmamistir. Bazi yesil
limanlarin sinirh ¢evreci uygulamalari tim limana genellemesi, sahip olunan yesil liman sertifikalarinin igletme ¢ikari igin
pazarlama araci olarak kullanilmasi, dolayli emisyonlarin dikkate alinmamasi gibi davranislarin kanaatimizce yesil aklama
kapsamina girdigi degerlendirilmektedir. Yesil aklamanin 6nlenmesine yonelik uluslararasi diizeyde heniiz baglayict
bir diizenleme bulunmamaktadir. Ulusal mevzuatta ise yesil aklama hiikiimleri genellikle rekabet hukuku g¢ergevesinde
degerlendirilmektedir. Yesil aklama ile miicadele kapsaminda; yesil limanlar tarafindan yesil iddialar1 gercek veri
setleri ile dl¢tilebilir hale getirilmelidir. Bu yaklasim, sadece etik bir durus degil, kiiresel rekabette isletme lehine ‘“Yesil
Giiven’’ olugsmasinda stratejik bir avantaj olacaktir. Yesil limanlar tarafindan faaliyet alanlarinda kullanilan araglarin fosil
yakittan elektrikli araglara doniistiiriillmesi, limanlarin elektrik ve dogalgaz tiiketimlerini yaklasik olarak normalin 3 kati
fazlasina yiikseltmistir. Bu doniigiimler isletmelerin fosil yakit toplam sera gazi karbon salinimi oranlarimi diisiirse de,
elektrik ve dogalgaz dan kaynakli dogrudan sera gazi karbon salinim oranlarmi artirmaktadir. Yesil limanlarin isletme
alanlarinda bulunan ekipman, tasit ve binalarin enerji ihtiyacini giines enerjisi, riizgar enerjisi veya ‘‘yesilden sebekeye
(green to grid)’’ denizden enerji iiretimi gibi temiz enerji kaynaklarindan temin etmesi ¢evresel siirdiiriilebilirliginin
saglanmasinda dogrudan ve dolayli emisyon oranlarinin en aza indirilmesinde etkili olacaktir. Ayrica ‘‘siki liman atik
yoOnetimi plani uygulamalar1’’ isletmenin ¢evre ile gergek iligkisinin seffaf analizine imkan verecek ve siirdiiriilebilirlik
yikiimliiliikklerini ne 6l¢lide yerine getirdiginin belirlenmesinde etkili olacaktir. Yesil limanlarin gercek manada yesil
aklama ile miicadele kapsaminda rol alabilmeleri tam yenilenebilir yesil enerji kaynaklarina yonelmelerini kolaylastirict
tesvikler igerecek mevzuatin diizenlenerek yasal zeminde uygulamaya gegirilmesi ile etkili olacaktir. Bu ¢caligmada yesil
liman isletmelerine 6zgii yesil aklama ile miicadele onerileri ile yesil aklamanin dnlenmesine yonelik politikalarin zorunlu
olarak uygulanmasinin ¢evreci siirdiiriilebilir liman hedeflerine ulagmalarinda yiiksek etki oran1 olusturacagi ve bu sayede
stirdiiriilebilirlik devamliliklarinin saglanabilecegi degerlendirilmektedir. Agiklanan 6neriler dogrultusunda; ¢aligmanin
gercek degerli yesil liman yonetimi ve faaliyet alanlarinda ¢evresel siirdiiriilebilirligin devamlilig1 bakimindan literatiire
katk1 saglayacagini diisinmekteyiz.

Anahtar Kelimeler: Yesil aklama, yesil liman, yesil liman sertifikasyonu, siirdiiriilebilirlik, liman yonetimi, seffaflik
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Greenwashing
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Port operators are required to fulfill their legal obligations under international/national regulations (IMO strategies,
MARPOL 73/78 agreement, European Green Deal, European Seaports Organization (ESPO), DIGM, TSE (TS EN
ISO 9001-TS EN ISO 14001-TS 18001, etc.) for a cleaner sea and a more sustainable environment in their areas of
operation, and to obtain certification for these obligations. The concept of a "Green Port" has been defined as sustainable
environmental practices aimed at preventing ecological damage that may arise from the activities of port operators.
The term "Green Port" was first used in 2009 for the Port of Bremen with the goal of coordinating the balance between
environmental impact and economic benefit. Since 2010, the aim has been to ensure the continuity of environmental,
social, and governance sustainability of ports within the framework of "ESG" criteria. As the concept of Green Ports gains
popularity, the risk of "Greenwashing" increasing due to some green ports presenting a false environmental image and
using sustainability as a strategic tool is rising. Looking at the literature, Greenwashing is defined as businesses that are not
environmentally conscious but pretend to be, concealing the harm they cause to the environment or providing incomplete
information by hiding the truth about sustainability to achieve their targeted green (environmentally friendly) brand
image. The types of greenwashing are not yet clearly classified in the literature. We believe that behaviors such as some
green ports generalizing limited environmental practices to the entire port, using green port certifications as a marketing
tool for business benefit, and disregarding indirect emissions fall under the scope of greenwashing. There is currently no
binding international regulation to prevent greenwashing. In national legislation, greenwashing provisions are generally
evaluated within the framework of competition law. In order to combat greenwashing, green ports should make their green
claims measurable with real data sets. This approach is not only an ethical stance but also a strategic advantage in building
"Green Trust" for businesses in global competition. The conversion of vehicles used in the operational areas of green ports
from fossil fuels to electric vehicles has increased the ports' electricity and natural gas consumption to approximately
three times the normal level. While these conversions reduce the total greenhouse gas carbon emissions of businesses
from fossil fuels, they increase the direct greenhouse gas carbon emissions from electricity and natural gas. Ensuring the
energy needs of equipment, vehicles, and buildings in the operational areas of green ports from clean energy sources such
as solar, wind, or "green-to-grid" offshore energy production will be effective in minimizing direct and indirect emissions
to achieve environmental sustainability. Furthermore, "strict port waste management plan implementations" will allow
for a transparent analysis of the business's true relationship with the environment and will be effective in determining
the extent to which it fulfills its sustainability obligations. For green ports to truly play a role in combating green money
laundering, legislation that includes incentives to facilitate their shift towards fully renewable green energy sources and its
implementation on a legal basis will be effective. This study evaluates how green money laundering prevention policies,
specifically designed for green port operations, will have a high impact rate in achieving environmentally sustainable port
goals and thus ensure the continuity of sustainability. Based on the recommendations presented, we believe this study will
contribute to the literature in terms of genuine green port management and the continuity of environmental sustainability
in their areas of operation.

Keywords: Greenwashing, green port, green port certification, sustainability, port management, transparency
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