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Dear Participants, Esteemed Researchers, and Distinguished Guests,

On behalf of Toros University, I am honored to welcome you to the 5th International
Symposium on Sustainable Logistics. We take great pride in organizing the fifth 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.

This year, we have chosen “Sustainable Logistics within the Framework of the European
Green Deal” as the central theme of our symposium. As the world intensifies its efforts
to combat climate change, reduce carbon emissions, and enhance resource efficiency, the
role of the logistics sector has become more cricual than ever. In this context, our aim
is to foster a multidisciplinary dialogue on sustainable logistics practices by bringing
together experts from both academia and the private sector.

Throughout the symposium, we will discuss vital topics such as green transportation
solutions, circular economy practices, digital transformation in logistics, and strategies
to reduce the carbon footprint. 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. Emel Aktas, from Cranfield University, School of Management,
Dr. Trang Tran, from University of Tokyo, Dr. Chathumi Ayanthi Kavirathna from University
of Kelaniya and Dr. Jarostaw Gorecki, from Bydgoszcz University of Science and
Technology, for generously sharing their time, expertise, and insights. Their valuable
contributions will undoubtedly enrich our discussions and inspire new perspectives on
sustainable logistics.

8

Abstract of Proceedings Book



5th International Symposium on Sustainable Logistics 'Green Deal' D D E A L

And also I would like to thank to President of the Turkish Logistics Association, Prof.
Mehmet Tanyas, who contributed us for this organization and provided all kinds of
support.

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 Ariéz.

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 green deal and the role of logistics.

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

Chair of Symposium
Assoc. Prof. Ayhan DEMIRCI
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The domain of global supply chain management is undergoing rapid and continuous transformation, driven by
a dynamic interplay of emerging technologies and global events. Each year, new trends reshape operational
priorities and strategies, influenced by technological advancements. At the same time, economic fluctuations,
political instability, and environmental challenges further amplify the pace and complexity of this evolution.
Understanding the factors behind these shifting trends is essential for navigating the modern global supply
chain environment effectively. According to Association for Supply Chain Management 2025 report, top 10
supply chain trends are artificial intelligence (Al), global trade dynamic and geopolitical policies, big data and
advanced analytics, cybersecurity, agility and resilience, visibility and traceability, digital integration and
connectivity, strategic sourcing and supplier management, workforce evolution, and risk management.
However, these trends may vary shortly, and therefore, to deal with this dynamic environment, it is crucial to
have prospects about potential changes as well as tactics to adopt them. With the increased use of Al, which is
no longer limited to automation and data processing; and increasingly utilized for idea generation and
analytical reasoning across various areas, these trends can be analyzed. In this manner, Al-generated
brainstorming is increasingly being adopted in trend identification and decision-making processes, especially
within complex environments like global supply chains. From this point of view, this study aims to use Al-
generated brainstorming to reveal altering trends and expectations till 2030 in global supply chains. After that,
these trends are evaluated by experts to combine the expert knowledge with the Al generated information.
Autonomous supply chains, regenerative and circular supply chains, Al co-pilots in decision making, hyper-
personalized supply chains, geopolitically fragmented supply networks, quantum-enhanced risk management,
human-centric tech design, supply chain-as-a-service, climate-driven network redesign and bio-digital
integration are suggested by the Generative Pre-trained Transformer as the expected trends in global supply
chains till 2030. These trends were provided to experts in a non-sequential order, and they were asked to rank
them. Mode is used to combine the rankings, and the results showed that autonomous supply chains, Al-
supported decision-making, and climate-driven network design stand out, while trends such as bio-digital
integration, hyper-personalized supply chains, and quantum-enhanced risk management are found to reflect a
shift toward more futuristic and specialized directions by experts.

Keywords: Global Supply Chain, Supply Chain Management, Artificial Intelligence
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Akdeniz Ulkelerinin Konteyner Liman Etkinliklerinin
Degerlendirilmesi
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1 Uluslararasi Ticaret ve Lojistik Béliimii Toros Universitesi Bahgelievler Kampiisii, Mersin Tiirkiye ayhan.demirci@toros.edu.tr
2 Proje Yénetimi, Lojistik ve Tedarik Zinciri Y6netimi Departmani Birmingham City Universitesi (BCU)
Birmingham, Birlesik Krallik (Ingiltere) Curzon Binas1, 4 Cardigan Caddesi, Birmingham, BK. B4 7BD volkan.cakir@bcu.ac.uk

Diinya niifusunun hizla artmasi ve teknolojinin geligsmesiyle birlikte iiretimin artmas, tiretilen bu {iriinlerin ayni
oranda ticarete konu olmasini gerektirmektedir. Kiiresellesmeye paralel olarak iiriin ve {iretim faktdrlerindeki
cesitlilik, iilkeler arasindaki dis ticaretin artmasina olanak tanimistir. Ulkeler arasindaki dis ticarete konu olan
mallarin taginmasinda en yaygin kullanilan tasima modu denizyolu tasimaciligidir. Diinya yiizeyinin %75 nin
sularla kapli olmas1 ve konteyner tagimaciliginin yayginlagsmasi, denizyolu modunun her gecen giin tercih
edilmesine ve yayginlasmasina neden olmustur. Giiniimiizde diger tasima modlarina gére en uygun maliyeti
gerektiren denizyolu tasimaciligi, 6zellikle konteyner limanlarimi 6n plana ¢ikarmis ve limanlarin etkin
yonetimini gerekli kilmigtir. Bu kapsamda ¢alismada; Akdeniz’e kiyist olan 23 iilkeden, konteyner limani
isleten 19 tanesinin en yiiksek ellecleme kapasiteli konteyner limanlar1 arasinda bir etkinlik siralamasi
yapilmasi ve sonuglariin sosyal ve ekonomik bazi gostergelerle karsilastirilmasidir. Bunun i¢in belirlenen;
iskele uzunlugu, ekipman sayisi, yillik elleglenen konteyner miktari, liman alani, iskele derinligi, liman
sehrinin toplam niifusa orani, liman hinterlandimin toplam niifusa oram, liman sehrinin GSYIH ve liman
hinterlandi GSY1IH verileri, ¢ok kriterli karar verme tekniklerinden MEREC ile agirliklandirilmis ve ARAS
teknigi yardimiyla s6z konusu konteyner limanlarinin etkinlik siralamasi elde edilmistir. Bunun sonucunda
elde edilen sira degerleri ile konteyner ellecleme kapasitesi, diizenli hat baglanabilirlik endeksi, lojistik
performans endeksi ve konteyner ellecleme kapasite orani verileri arasindaki korelasyon degerleri kontrol
edilmistir. Yapilan analizler sonucunda, etkinlige gore ilk siralarda; Tanger-Med Limani (Fas), Pire Liman
(Yunanistan), Gioia Tauro Limam (italya), Port Said Liman1 (Misir), Marsaxxlokk Limani (Malta) ve MIP
(Tiirkiye) yer almiglardir. Siralamada en sonlarda ise; Limassol Limani (Kibris), Bar Limani (Karadag), Durres
Liman1 (Arnavutluk), Misurata Liman1 (Libya) yer almiglardir. Elde edilen sira degerleri ile belirlenen dort
degiskenle arasindaki korelasyon sonuglarina gore tiim degiskenler igin orta diizeyde ve anlamli bir iligki oldugu
belirlenmistir. Buna gore limanlarin sira degerleriyle; konteyner ellecleme kapasitesi arasinda %63,3 diizeyinde,
dogrusal hat baglanabilirlik endeksi arasinda %65,1 diizeyinde, lojistik performans endeksi arasinda %44,4
diizeyinde ve konteyner ellegleme kapasite orani arasinda %55,9 diizeyinde bir iligki belirlenmistir. Calisma
sonunda konteyner limanlarinin etkinlik diizeylerinin belirleyicileri lizerinde durulmus ve bu etkinlik diizeyinin
artirilmasina yonelik oneriler sunulmustur.

Anahtar Kelimeler: ARAS, CKKVT, Etkinlik, Konteyner Limani, MEREC.
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With the rapid growth of the world population and the advancement of technology, the increase in production
has made it necessary for the produced goods to be traded at a corresponding rate. In parallel with globalization,
the diversity of products and production factors has enabled an increase in foreign trade between countries.
Among the transportation modes used for the movement of goods subject to international trade, maritime
transport is the most commonly used. The fact that 75% of the Earth’s surface is covered by water and the
widespread use of container shipping has led to the growing preference for and expansion of maritime transport.
Today, maritime transport, which requires the lowest cost compared to other modes of transport, has especially
brought container ports to the forefront and necessitated the efficient management of ports. Within this scope,
the study aims to rank the efficiency of the highest-capacity container ports among 19 countries (out of 23)
bordering the Mediterranean Sea that operate container ports, and to compare the results with certain social
and economic indicators. For this purpose, the following indicators were determined: quay length, number of
equipment, annual number of containers handled, port area, quay depth, the ratio of the port city’s population
to the total population, the ratio of the hinterland population to the total population, GDP of the port city, and
GDP of the port hinterland. These indicators were weighted using the MEREC method, one of the multi-criteria
decision-making techniques, and the efficiency ranking of the container ports was obtained through the ARAS
method. As a result of the analysis, the top-ranking ports in terms of efficiency were: Tanger-Med Port
(Morocco), Piraeus Port (Greece), Gioia Tauro Port (Italy), Port Said (Egypt), Marsaxlokk Port (Malta), and MIP
(Tirkiye). Ports ranking at the bottom included: Limassol Port (Cyprus), Bar Port (Montenegro), Durres Port
(Albania), and Misurata Port (Libya). According to the correlation analysis between the obtained ranking
values and the four selected variables, a moderate and significant relationship was found for all variables.
Specifically, the ranking values had a correlation of 63.3% with container handling capacity, 65.1% with the
liner shipping connectivity index, 44.4% with the logistics performance index, and 55.9% with the container
handling capacity utilization rate. In conclusion, the study focused on the determinants of container port
efficiency levels and presented recommendations to enhance these efficiency levels.

Key Words: ARAS, MCDMT, Efficiency, Cantainer Port, MEREC.
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Ar-Ge Merkezlerinde Yapay Zeka Destekli Giris
Kontrol ve Takip Sistemi
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Bu calismada, tasarim asamasinda olan ve uygulamaya gegirilmesi planlanan yapay zeka destekli giris kontrol ve takip sistemi
onerilmektedir. Sistem, Ar-Ge merkezlerinde giivenligi artirmak, dijitallesmeyi desteklemek ve ¢alisan deneyimini iyilestirmek
amactyla 65 kisilik bir Ar-Ge merkezinde pilot olarak uygulanmak iizere tasarlanmustir. Onerilen sistem; personel giris-cikis
yOnetimi, ziyaret¢i kontrolii, duygu durumu analizi ve ERP entegrasyon modiillerini igermektedir. Sistem, Python programlama
diliyle gelistirilmekte olup, OpenCV ve yiiz tanima algoritmalarindan faydalanmaktadir. Sistem performansinin, dogruluk orani,
islem siiresi ve zaman tasarrufu gibi nicel verilerle dlgiilmesi beklenmektedir. Ornegin, yiiz tanima algoritmasmin dogruluk
oran1 %95 civarinda, girig-¢ikis islemlerinin geleneksel sistemlere gore %30 daha hizli olmas1 hedeflenmektedir. Giris alanina
yerlestirilen kameralar sayesinde bireylerin kimligi anlik olarak tanimlanmakta, kisi kayitli Ar-Ge personeli ise turnike gegis
izni verilmekte ve “Hos geldiniz, [Ad Soyad] giris yapabilirsiniz” seklinde kisisellestirilmis bir sesli karsilama sunulmaktadir.
Calisan olmayan bireyler icin ise sistem, “Liitfen misafir girisi icin Insan Kaynaklar1 birimine basvurunuz” uyarisiyla
yonlendirme yapmaktadir. Bu sayede geleneksel Ar-Ge merkezlerinde sikga karsilagilan manuel giivenlik ve ziyaretci yonetimi
stireclerine dijital bir ¢dziim getirilmektedir. Bu da geleneksel sistemlerde olusan zaman kaybini ve verimlilik sorunlarini
azaltmaktadir. Insan Kaynaklari tarafindan QR kod tabanli gegici giris kartlar olusturulmakta, bunlar turnike sistemine entegre
edilmektedir. Misafir girisleri sirasinda ilgili Ar-Ge personeline anlik bildirimler gonderilmektedir. Yiiz tanima tabanli bu
sistem, personelin kart tagima zorunlulugunu ortadan kaldirarak giivenlik seviyesini artirmakta, kullanici dostu ve siirdiiriilebilir
bir ¢6ziim sunmaktadir. Bunun yaninda, manuel siireglerin yalnizca giivenlik ve ziyaretci yonetimi agisindan degil, ayn1 zamanda
¢alisgan memnuniyeti, motivasyonu ve psikolojik durumlarin izlenmesi gibi 6nemli alanlarda da yetersiz kaldig1 goriilmektedir. Bu
baglamda gelistirilen sistem, dijitallesme ve otomasyon yoluyla bu ¢ok boyutlu ihtiyaclara entegre ¢oziimler sunmay1
hedeflemektedir. One gikan yenilikci bilesenlerden biri de galisanlarin yiiz ifadeleri iizerinden duygu durumu analizidir. Yiiz
tanima algoritmalariyla entegre duygu analiz modiilii, motivasyon, stres ve tiikenmislik seviyelerini 6lgmektedir. Python ile
gelistirilen bu modiilde DeepFace gibi acik kaynakli kiitiiphaneler kullanilmakta ve veriler haftalik analizlerle yoneticilere
sunulmaktadir. Bu analizler, ¢alisgan memnuniyetinin artirilmasi ve erken miidahale gerektiren durumlarin tespiti agisindan
dnemlidir. Sistem, Ar-Ge personeli, yoneticiler ve Insan Kaynaklari ¢alisanlar1 olmak iizere ¢oklu kullanici profillerine hitap
edecek sekilde tasarlanmustir. Girig-¢ikis saatleri ve igeride gegirilen siireler, SAP ERP sistemiyle entegre olarak otomatik
kaydedilmektedir. Fazla mesai, yemek hakki ve bordro islemleri bu verilerle senkronize edilmekte, ayn1 zamanda haftalik ve
aylik raporlar olusturulmaktadir. Duygu analiz verileri, SAP SuccessFactors gibi insan kaynaklar1 modiilleriyle biitiinlestirilmesi
planlanmaktadir. Sonug olarak, dnerilen sistemde gelistirilen yapay zeka destekli giris kontrol ve takip sistemi, yalnizca gilivenlik
seviyesini artirmakla kalmayip; ayni zamanda dijital doniigiim siireclerine katki saglayarak insan kaynaklart uygulamalarini da
doniistiirmeyi hedeflemektedir. Cok boyutlu bir yapiya sahip olan sistem, yiiz tanima ve duygu analizi gibi ileri seviye
teknolojileri entegre ederek hem operasyonel verimliligi artirmakta hem de caligan memnuniyeti ve psikolojik refahin
izlenmesini miimkiin kilmaktadir. SAP ERP ve insan kaynaklar1 modiilleriyle biitiinlesik ¢aligabilmesi sadece bir giivenlik araci
degil, ayn1 zamanda stratejik insan yonetimi ve dijital is siiregleri i¢in bir altyapi bileseni olarak degerlendirilmektedir.
Uygulamanin basarili bir sekilde hayata gecirilmesi, dijital, verimli ve insan odakli Ar-Ge merkezlerinin yapi taslarindan biri
olma potansiyeline sahiptir.

Anahtar Kelimeler: Ar-Ge Merkezleri, Duygu Analizi, Giris Kontrol Sistemleri, Gériintii Isleme, Yapay Zeka, Yiiz Tanima
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In this study, an artificial intelligence-supported entrance control and monitoring system, which is in the design phase and
planned to be implemented, is proposed. The system is designed to be implemented as a pilot in a 65-person R&D center
in order to increase security, support digitalization and improve employee experience in R&D centers. The proposed
system includes personnel entry-exit management, visitor control, mood analysis and ERP integration modules. The
system is developed with the Python programming language and utilizes OpenCV and face recognition algorithms.
System performance is expected to be measured with quantitative data such as accuracy rate, processing time and time
savings. For example, the accuracy rate of the face recognition algorithm is around 95%, and input-output operations are
targeted to be 30% faster than traditional systems. Thanks to the cameras placed in the entrance area, the identity of
individuals is instantly identified, and if the person is registered R&D personnel, they are granted turnstile access and a
personalized voice greeting is presented as “Welcome, [Name Surname] can enter”. For individuals who are not
employees, the system directs with the warning “Please contact the Human Resources department for guest entry”. In
this way, a digital solution is provided to the manual security and visitor management processes frequently encountered
in traditional R&D centers. This reduces the time loss and efficiency problems that occur in traditional systems. QR code-
based temporary entrance cards are created by Human Resources and integrated into the turnstile system. Instant
notifications are sent to the relevant R&D personnel during guest entries. This system, which is based on facial recognition,
increases the level of security by eliminating the need for personnel to carry cards and offers a user-friendly and sustainable
solution. In addition, it is seen that manual processes are inadequate not only in terms of security and visitor management,
but also in important areas such as employee satisfaction, motivation and monitoring of psychological states. In this
context, the developed system aims to offer integrated solutions to these multi-dimensional needs through digitalization
and automation. One of the innovative components that stands out is the emotional state analysis of employees through
their facial expressions. The emotional analysis module integrated with facial recognition algorithms measures
motivation, stress and burnout levels. Open source libraries such as DeepFace are used in this module developed with
Python and the data is presented to managers with weekly analyses. These analyses are important in terms of increasing
employee satisfaction and identifying situations that require early intervention. The system is designed to appeal to
multiple user profiles including R&D personnel, managers and Human Resources employees. Entry-exit times and time
spent inside are automatically recorded in integration with the SAP ERP system. Overtime, meal entitlement and payroll
transactions are synchronized with this data, and weekly and monthly reports are also created. It is planned to integrate
emotional analysis data with human resources modules such as SAP SuccessFactors. As a result, the artificial intelligence-
supported access control and monitoring system developed in the proposed system aims to not only increase the level of
security; but also to transform human resources practices by contributing to digital transformation processes. The system,
which has a multi-dimensional structure, both increases operational efficiency and enables the monitoring of employee
satisfaction and psychological well-being by integrating advanced technologies such as facial recognition and emotion
analysis. Its ability to work in integration with SAP ERP and human resources modules is considered not only a security
tool but also an infrastructure component for strategic human management and digital business processes. The successful
implementation of the application has the potential to be one of the building blocks of digital, efficient and human-focused
R&D centers.

Keywords: R&D Centers, Emotion Analysis, Access Control Systems, Image Processing, Artificial Intelligence, Face
Recognition
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The aviation industry is central to global transportation and underpins international trade, tourism,
and development. The basic ability to transport people and goods across vast distances in a few hours
has made aviation a cornerstone of modern-day globalization. The rapid expansion of the aviation
industry offers many benefits but also has severe environmental impacts. The industry's increasing
energy consumption, reliance on fossil fuels, and high carbon emissions make it a significant concern
when assessing its long-term sustainability. Against the oft-stated background of climate change and
the correlative sense of urgency, addressing the aviation environmental footprint emerges as an
arena where researchers, policymakers, and industry leaders prioritize their efforts. Currently, air
transport contributes almost 2-3% of the total emissions of CO- in the world. However, when other
greenhouse gases such as NOy and water vapor are considered, their climate impact will be even more
significant. Although advances in sustainable aviation fuels (SAF), electric and hybrid aircraft, and
more fuel-efficient air traffic management have opened bright perspectives, the present economic,
technical, and infrastructural barriers hinder their widespread implementation. Therefore, it is critical
to assess the aviation industry's environmental footprint for more sustainable practices. From this
point of view, this study aims to make prediction related to environmental footprint of the global
aviation industry by focusing on CO- emissions. GM (1, 1) model is used as the methodology to make
predictions using the dataset between 2020 to 2023, provided by the International Energy Agency.
Results showed a continuous increase in the values from 2024 till 2028 from 54491 Mt to 182906
Mt. These results justify the need for actions that should be taken to reduce environmental impacts of
the aviation industry. The discussion is made to present the consequences of prospects, and topics such
as practices to reduce the sector's carbon footprint, the use of alternative fuels, operational efficiency
solutions, and digitalization of logistics processes are considered. This study contributes to the
ongoing discourse on sustainable aviation by providing predictive insights into the industry's
environmental footprint and exploring potential mitigation strategies. The findings highlight key
areas such as alternative fuels, operational efficiency, and digital transformation and provide valuable
guidance for policymakers and industry stakeholders.

Keywords: Aviation Industry, Environmental Footprint, Prediction, Logistics, Sustainability
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Avrupa Birligi (AB), son on yilda iklim degisikligiyle miicadele ve enerji arz giivenligini saglama hedefleri
dogrultusunda yenilenebilir enerji yatirimlarina ciddi bir sekilde oncelik vermistir. 2015-2025 yillar1 arasinda
AB tyesi iilkelerde giines, riizgér, hidroelektrik ve biyokiitle gibi temiz enerji kaynaklarmin kullaniminda
onemli artiglar yaganmus, fosil yakitlara bagimlilik giderek azalmistir. Avrupa Yesil Mutabakati ve “Fit for 55”
gibi politika belgeleri c¢ercevesinde karbon emisyonlarimin azaltilmasi, enerji verimliliginin artirtlmasi ve
stirdiiriilebilir kalkinmanin saglanmasi i¢in kapsamli stratejiler uygulanmistir. Bu siirecte Almanya, Danimarka,
Ispanya ve Hollanda gibi iilkeler éncii roller iistlenmis; teknolojiye dayali ¢oziimler ve finansal tesviklerle
yenilenebilir enerji projeleri desteklenmistir. Calisma, Avrupa Birligi’nin enerji doniisiimiinde kaydettigi
gelismeleri analiz etmekte ve bu doniisiimiin kiiresel iklim politikalarina etkisini degerlendirmektedir. AB
genelinde yenilenebilir enerjinin toplam enerji tiretimindeki pay1 2015 yilinda %29 seviyelerindeyken, 2025
itibartyla bu oranin %45’in iizerine ¢ikt1ig1 tahmin edilmektedir. Ozellikle Almanya, Danimarka, Hollanda,
Ispanya ve Isvec gibi iilkeler gerek teknolojik altyap: yatirimlar gerekse tesvik mekanizmalar1 sayesinde
yenilenebilir enerji alaninda 6ncii konumda yer almistir. Bu iilkelerde kurulu giines ve riizgar enerjisi kapasiteleri
hizla artarken, enerji depolama teknolojileri ve akilli sebeke sistemleri de entegre edilmeye baglanmistir.
Yenilenebilir enerjiye gegis siirecinde AB, sadece enerji liretimini degil, ayn1 zamanda enerji tiiketimini ve
verimliligini de kapsayan biitiinciil bir yaklasim benimsemistir. Enerji performansi yiiksek binalar, elektrikli
araglar, karbon ticaret sistemleri ve yesil finansman araglart bu doniisiimiin ayrilmaz pargalar1 haline gelmistir.
Ancak tiim bu gelismelere ragmen, bazi iiye iilkeler arasinda teknik altyapi farklari, maliyet farkliliklar1 ve
siyasi oncelikler agisindan uyumsuzluklar gézlemlenmektedir. Ayrica enerji fiyatlarindaki dalgalanmalar ve
kiiresel jeopolitik gelismeler de yenilenebilir enerjiye gecis slirecini zaman zaman zorlastirmaktadir. Sonug
olarak, Avrupa Birligi’nin son on yilda yenilenebilir enerji alaninda kaydettigi ilerleme, sadece kita dl¢ceginde
degil, kiiresel olgekte de drnek teskil edecek niteliktedir. AB'min bu alandaki kararli politikalari, gevresel
siirdiiriilebilirlik, enerji bagimsizlig1 ve ekonomik kalkinma agisindan kritik bir rol oynamaktadir. Bu ¢alisma,
Avrupa Birligi’nin enerji doniisiim siirecine dair giincel bir degerlendirme sunmakta ve elde edilen kazanimlar
ile karsilagilan zorluklar1 biitiinciil bir cergevede analiz etmektedir. Bu doniisim hem g¢evresel
stirdiiriilebilirligin saglanmas1 hem de ekonomik ve enerji giivenliginin teminat altina alinmasi agisindan kritik
bir rol oynamaktadir. Gelecek yillarda bu ivmenin artarak siirmesi ve AB’nin kiiresel 6l¢ekte temiz enerji
liderligi pozisyonunu giiglendirmesi beklenmektedir.
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In the past decade, the European Union (EU) has prioritized investments in renewable energy in line with
its goals to combat climate change and ensure energy security. Between 2015 and 2025, EU member states
have experienced significant increases in the use of clean energy sources such as solar, wind, hydroelectric,
and biomass, while gradually reducing their dependence on fossil fuels. Comprehensive strategies have been
implemented under policy frameworks such as the European Green Deal and “Fit for 55” to reduce carbon
emissions, enhance energy efficiency, and promote sustainable development. Countries such as Germany,
Denmark, Spain, and the Netherlands have taken leading roles in this transformation, supporting renewable
energy projects through technology-based solutions and financial incentives. This study analyzes the progress
achieved in the EU’s energy transition and evaluates its impact on global climate policies. The share of
renewable energy in total energy production across the EU was approximately 29% in 2015, and it is estimated
to exceed 45% by 2025. Countries like Germany, Denmark, the Netherlands, Spain, and Sweden have
maintained leadership in the renewable energy field through substantial investments in technological
infrastructure and the implementation of incentive mechanisms. These countries have rapidly expanded their
installed solar and wind energy capacities, while integrating energy storage technologies and smart grid
systems. In its transition to renewable energy, the EU has adopted a holistic approach that encompasses not only
energy production but also consumption and efficiency. High-performance buildings, electric vehicles, carbon
trading systems, and green finance instruments have become integral components of this transformation.
However, despite these advancements, disparities in technical infrastructure, cost differences, and divergent
political priorities among member states have posed challenges. In addition, fluctuations in energy prices and
global geopolitical developments have occasionally hindered the transition process. In conclusion, the progress
made by the European Union in the field of renewable energy over the past decade serves as an example not
only on a continental level but also on a global scale. The EU’s determined policies in this area play a critical
role in ensuring environmental sustainability, energy independence, and economic development. This study
provides a current evaluation of the EU’s energy transition process, offering a comprehensive analysis of both
the achievements and the challenges encountered. This transformation plays a critical role in ensuring both
environmental sustainability and economic and energy security. In the coming years, this momentum is
expected to continue increasing, further strengthening the EU's position as a global leader in clean energy.

Keywords: European Union, Renewable Energy, Energy Transition, European Green Deal
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Avrupa Birligi'nin Sinirda Karbon Diizenleme
Mekanizmasi ve Tiurkiye Lojistik Sektoriiniin Uyumu:
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Kiiresel iklim degisikligiyle miicadele kapsaminda atilan en onemli adimlardan biri, Paris Iklim
Degisikligi Anlagsmasidir. Bu anlagma c¢ergevesinde taraf iilkeler, kiiresel sicaklik artigini kontrol
altina almak amaciyla gesitli onlemler alma yiikiimliiligi altina girmistir. Avrupa Birligi (AB)
de bu yiikiimliilik dogrultusunda, 11 Aralik 2019 tarihinde Avrupa Yesil Mutabakatini (AYM)
kamuoyuna tanitmistir. Yesil Mutabakat politikasinin temel hedefi, 2050 yili itibartyla Avrupa
kitasini net sifir karbon bolgesi haline getirmektir. Bu kapsamda belirlenen ara hedef ise, 2030 yilina
kadar net sera gazi salimmi %355 oraninda azaltmaktir. S6z konusu ara hedef, “55’¢ Uyum”
politikasiyla somutlastirilmaktadir. Sinirda Karbon Diizenleme Mekanizmasi (SKDM) da bu “55°¢
Uyum” paketi kapsaminda diizenlenmistir. Emisyon Ticaret Sistemi'nin (ETS) yalnizca AB i¢indeki
firmalara uygulanmasi, Birlik i¢indeki tireticilerin liglincii iilke iireticilerine karsi rekabet avantajini
kaybetmesine yol agmistir. SKDM ile AB, kendi i¢inde uyguladig1 karbon fiyatlandirma politikasini
siir Otesine tasimayi ve karbon kacagini dnlemeyi hedeflemektedir. Boylece, AB ile ticaret yapan
iclincii tilke firmalarina da karbon azaltim yiikiimliligu getirilerek, Birlik i¢indeki treticiler ile
ithalatgilar arasinda rekabetin esitlenmesi amaglanmaktadir. SKDM baslangic asamasinda sinirh
sektorleri kapsamaktadir. Bu sektorler; cimento, demir-gelik, aliiminyum, giibre, hidrojen ve elektrik
olarak belirlenmistir. Tiirkiye, bu sektorlerde AB iiyesi tilkelerle aktif ticari iligkilere sahiptir. Bu
nedenle, ilgili sektorlerde faaliyet gosteren firmalar, SKDM’ye uyum saglamak adina gerekli
hazirliklart ve dnlemleri almaya baglamistir. Lojistik sektdrii, tedarik zincirinin ayrilmaz bir pargasi
olmasi nedeniyle SKDM diizenlemesinden dogrudan etkilenecektir. Ozellikle kapsam dahilindeki
ithracatcilarin {irlinlerinin taginmasini tistlenen lojistik firmalarinin karbon salimlari da karbon maliyeti
kapsaminda degerlendirilecektir. Karayolu tagimaciliginin yiiksek karbon salimi, Tiirkiye tagimacilik
sektoriinii olumsuz yonde etkileyebilir. Bu nedenle lojistik firmalarinin, karbon emisyonlarinin
izlenmesi, raporlanmasi ve dogrulanmasi (IRD) siireglerine etkin bigimde entegre olmasi biiyiik nem
tasimaktadir. Bu calismada, AB SKDM kapsaminda karbon emisyonlarinin IRD siirecleri ele
alinacak; Tirk lojistik sektoriiniin karsilagabilecegi hukuki sorunlar incelenecek ve ¢oziim Onerileri
tartisilacaktir.
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One of the most significant steps taken in the fight against global climate change is the Paris
Agreement, adopted in 2015. Under this agreement, the signatory states have undertaken the
obligation to implement various measures to limit the increase in global temperatures. In line with
this obligation, the European Union (EU) announced the European Green Deal (EGD) to the public
on December 11, 2019. The main goal of the EGD is to make the European continent a net-zero
carbon region by 2050. In pursuit of this long-term goal, an intermediate target has been set to reduce
net greenhouse gas emissions by 55% by the year 2030. The "Fit for 55" package was introduced to
realize this target, and the Carbon Border Adjustment Mechanism (CBAM) was included as a key
component. CBAM aims to eliminate the competitive disadvantage caused by the application of
the EU Emissions Trading System (ETS) solely to firms within the Union. Accordingly, it imposes
carbon-related financial obligations on firms from third countries trading with the EU, in order to
level the competition with domestic producers. In its initial phase, CBAM covers carbon-intensive
sectors such as cement, iron and steel, aluminium, fertilizers, hydrogen, and electricity. Tirkiye has
strong trade relations with EU countries in these sectors, and companies operating in these areas have
started to take necessary steps to comply with the regulation. As an integral part of the supply chain,
the logistics sector is also directly affected by CBAM. The carbon emissions of logistics companies
transporting goods for exporters within the scope of CBAM will be considered part of the carbon
cost. Especially given the high emission rates of road transportation, Tiirkiye’s logistics sector may
be adversely affected. Therefore, the integration of logistics firms into the processes of monitoring,
reporting, and verification (MRV) of carbon emissions is of critical importance. This study examines
the MRV processes under CBAM and discusses the legal challenges that the Turkish logistics sector
may face, offering potential solutions.

Keywords: International Trade Law, European Green Deal, Carbon Border Adjustment Mechanism,
Monitoring, Reporting, and Verification, Logistics Sector.
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Lambert, Emmelhainz ve Gardner (1996), tedarik zinciri iligkilerinin tipik olarak bazi ortak 6zellikleri paylastigini, ancak
bu &zelliklerin ayri kategoriler olarak degil, bir siireklilik i¢inde en iyi sekilde goriildiigiinii kabul eder. Tedarik zinciri
iligkilerinin tiiriinii ve kapsamini 6lgmek i¢in bir iireticinin tedarikgileri ve misterileri ile etkilesimlerinde iistlendigi
yonetim inisiyatifleri kullanilmistir. Koordinasyonun siiresi ve genisligi, tedarik zinciri yonetimi aragtirmalarinda iyi
anlagilmis kritik konulardir ve bu nedenle kesif amacli bir ¢aligma igin uygun bir ¢er¢evedir. Lambert vd., (1996), tedarik
zinciri iligkilerinin en uygun dort asamasini 6nermektedir ve bu agsamalar, basit kol boyu mesafeli iliskilerinden koordineli
iligkilere kadar uzanir (Shah, Goldstein ve Ward, 2002). Flynn, Koufteros ve Lu (2016) goére tedarik zincirlerinde
belirsizlik mikro, orta ve makro diizeyde ele aliabilir. Mikro diizeydeki belirsizlik, tedarik zinciri ve operasyon
yonetimi literatiiriindeki belirsizligin geleneksel operasyonellestirilmesine karsilik gelen, bir tedarik zincirinin teknik
¢ekirdegine girdilerin degiskenligine dayanmaktadir. Orta diizeydeki belirsizlik, bilgi isleme teorisi perspektifine karsilik
gelen bir tedarik zinciri iiyesinin ihtiyag duydugu bilgi eksikligidir. Bu genellikle, iyelerin ¢ikarlarmi tehlikeye
atabilecegini diislindiikleri bilgileri saklayabilecekleri bir tedarik zincirindeki farklilasma ve karsilikli bagimliligin
celiskili baskilarindan kaynaklanmaktadir. Muglaklik yapisina dayanan makro diizeydeki belirsizlik, tedarik zinciri
iiyelerinin hizla degisen dis ortamlarda karsilastiklar: belirsiz ve muglak durumlar ile ilgilidir. HauBmann, Dwivedi ve
Venkitachalam (2012), orgiitlerin bilgi isleme siirecini belirsizligi azaltmak ve muglaklig1 gidermek i¢in kullandiklari 6ne
stiriildiigiinti ifade etmektedir. Caligmalarinda belirttikleri {izere belirsizlik tek onemli faktor gibi gériinmemektedir.
Cooper ve Wolfe (2005) gore, belirsizligin azaltilmasi ile elde edilebilecek etkili bilgi teknolojisi adaptasyonunu saglamak
icin farkli referans gergevelerinin uzlastirilmasi gerekir. Daft ve Lengel (1986, s. 556) yeni bir kisit olarak goriilebilen
muglaklik "6rgiitsel bir durum hakkinda ¢oklu ve ¢eliskili yorumlarin varlig1" olarak tanimlar. Medya zenginligi teorisi,
Galbraith'in bilgi isleme teorisine karsi bu faktorii igerir. Cooper ve Wolfe'un (2005) genisletilmis yaklagimina gore, bilgi
sadece Galbraith'in (1973) onerdigi gibi sadece belirsizligi azaltmak igin degil, ayn1 zamanda muglaklik azaltmak i¢in de
islenir. Bilgi isleme, baz1 orgiitsel gorevlerin yerine getirilmesi ile iligkili bilgilerin amagh olarak iiretilmesi, toplanmasi,
déniistiiriilmesi ve yayilmasidir (Tushman ve Nadler, 1978; Robey, 1986). Orgiitler, ortamlarindan bilgi toplar ve daha
sonra kaynaklarimi koordine etmek ve denetlemek icin kullanir. Orgiitler, bilgi isleme icin kurallar ve prosediirler, bilgi
sistemleri ile bilgisayar tarafindan olusturulan genel ve 6zel raporlar, planlar ve programlar, yiiz yiize toplantilar, grup
toplantilari, 6zel amacl ekipler ve yapisal hiyerarsiler gibi ¢esitli mekanizmalar kullanir. Bu bilgi isleme mekanizmalarmin
her biri, verileri, belirli bir baglamda belirli bir birey veya grup i¢in anlam ve amaca sahip olacak sekilde diizenlenmis
veriler olan bilgiye doniistiirtir (Ogilvie, Pohlen ve Jones,1988). Bu c¢alismanin amaci, mikro, orta ve makro diizeyde
ortaya c¢ikan tedarik zinciri belirsizlikleri ile bu belirsizliklerin yonetiminde kullanilan bilgi isleme mekanizmalart
arasindaki etkilesimde, tedarik zinciri iyeleri arasindaki iligkilerin roliinii ortaya koymaktir. Belirsizligin
yonetilebilmesine yonelik uygun bilgi isleme mekanizmalarinin se¢im siirecinde, tedarik zinciri iiyeleri arasindaki
iliskilerin analiz siirecinde géz éniinde bulundurulmas gerekmektedir. Iliski tiirlerine uyumlu bir bigimde segilen bilgi
isleme mekanizmalar1 aracilifiyla elde edilen bilgilerin, tedarik zinciri belirsizligi ve muglakligiin yonetiminde etkili
olabilecegi degerlendirilmektedir. Tedarik zinciri belirsizliklerinin ve tedarik zinciri iligkilerinin bilgi isleme baglaminda
bir arastirma modeli ve sorunsali gergevesinde ele alinmast, literatiire 6zgiin bir katki sunma potansiyeline sahiptir.
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Lambert, Emmelhainz, and Gardner (1996) recognize that supply chain relationships typically share some common
characteristics, but that these characteristics are best viewed on a continuum rather than as discrete categories. The
management initiatives undertaken by a manufacturer in its interactions with its suppliers and customers were used to
measure the type and extent of supply chain relationships. The duration and extent of coordination are well-understood
critical issues in supply chain management research and are therefore an appropriate framework for an exploratory study.
Therefore, Lambert et al. (1996) propose four optimal stages of supply chain relationships. These stages range from simple
arm's length relationships to coordinated relationships (Shah, Goldstein, and Ward, 2002). Flynn, Koufteros, and Lu
(2016) stated that uncertainty in supply chains can be addressed at micro, meso, and macro levels. Micro-level uncertainty
is based on the variability of inputs to the technical core of a supply chain, corresponding to the traditional
operationalization of uncertainty in supply chain and operations management literature. Meso-level uncertainty is the lack
of information needed by a supply chain member, corresponding to the information processing theory perspective. This
often results from the conflicting pressures of differentiation and interdependence in a supply chain, where members may
withhold information that they believe may jeopardize their interests. Macro-level uncertainty, based on the structure of
ambiguity, is related to the uncertain and ambiguous situations that supply chain members face in rapidly changing
external environments. HauBBmann, Dwivedi and Venkitachalam (2012) state that it is suggested that organizations use
information processing to reduce uncertainty and eliminate ambiguity. As they state in their study, uncertainty does not
seem to be the only important factor. According to Cooper and Wolfe (2005), in order to ensure effective information
technology adaptation, which can be achieved by reducing uncertainty, different reference frames need to be reconciled.
Daft and Lengel (1986, p. 556) define ambiguity, which can be seen as a new constraint, as "the existence of multiple and
conflicting interpretations about an organizational situation". Media richness theory includes this factor against Galbraith's
information processing theory. According to the extended approach of Cooper and Wolfe (2005), information is processed
not only to reduce uncertainty as suggested by Galbraith (1973), but also to reduce ambiguity. Information processing is
the purposeful generation, collection, transformation, and dissemination of information associated with the
accomplishment of some organizational task (Tushman & Nadler, 1978; Robey, 1986). Organizations collect information
from their environments and then use it to coordinate and control their resources. Organizations use a variety of
mechanisms for information processing, including rules and procedures, general and special reports generated by
information systems and computers, plans and programs, face-to-face meetings, group meetings, special-purpose teams,
and structural hierarchies. Each of these information processing mechanisms transforms data into information, which is
data organized in a way that has meaning and purpose for a particular individual or group in a particular context (Ogilvie,
Pohlen, & Jones, 1988). The purpose of this study is to reveal the role of relationships among supply chain members in
the interaction between supply chain uncertainties that occur at micro, medium and macro levels and information
processing mechanisms used in the management of these uncertainties. In the selection process of appropriate information
processing mechanisms for uncertainty management, relationships among supply chain members should be taken into
consideration in the analysis process. It is evaluated that information obtained through information processing mechanisms
selected in accordance with the relationship types can be effective in the management of supply chain uncertainty and
ambiguity. Addressing supply chain uncertainties and supply chain relationships within the context of information
processing within the framework of a research model and problem has the potential to make an original contribution to
the literature.

Keywords: Uncertainty and Ambiguity, Information Processing, Supply Chain Management and Relationships,
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Boeing 737-MAX Kazalar ve
Emniyet Sorunlari

1 Zeynep OZKAN® 2Vildan DURMAZ®

1 Eskisehir Teknik Universitesi, Havacilik Yénetimi Yiiksek Lisans Ogrencisi
2 Eskisehir Teknik Universitesi, Tiirkiye

Bu ¢aligma, Boeing 737 MAX modeline ait Lion Air JT610 ve Ethiopian Airlines ET302 sefer sayili
ucuslarda meydana gelen iki 6liimciil kazay1 teknik, yonetsel ve kiiltiirel boyutlarda kapsamli bir sekilde
analiz etmektedir. Her iki kazada da ana faktor olarak one ¢ikan MCAS (Maneuvering Characteristics
Augmentation System) sistemi, baslangigta ugus giivenligini artirmak amaciyla tasarlanmis olsa
da, hem yazilimsal sinirliliklar1 hem de sistemin isleyisi hakkinda pilotlara yeterli bilgilendirme
yapilmamas1 gibi sebeplerle trajik sonuclara yol agmistir.Kazalarin kdkeni yalnizca miihendislik
hatalarina degil; ayn1 zamanda Boeing’in kurumsal karar alma yapilarindaki doniisiime, kalite kontrol
stireclerindeki zayifliklara ve calisanlarin uyarilarint gérmezden gelen yonetsel yaklasimlara
dayanmaktadir. Ozellikle Boeing’in 1997 yilinda McDonnell Douglas ile birlesmesinin ardindan
kurum kiiltiirtinde yasanan degisim dikkat ¢ekicidir. Bir zamanlar miihendisligin 6n planda oldugu bir
anlayistan, maliyet diisiirmeye ve teslimat siirelerini kisaltmaya odakli bir yonetime gecilmistir. Bu
degisim, emniyet dnlemlerinin géz ardi edilmesine ve ¢alisanlarin geri bildirimlerinin bastirilmasina
zemin hazirlamistir.Calismada ayrica, Emniyet Yonetim Sistemi (SMS) ¢ercevesinde yapilan hatalar
detayli sekilde ele alinmis; bu dort temel bilesen (gilivenlik politikasi, risk yonetimi, giivenlik
giivencesi, gilivenlik tanitimi) tizerinden degerlendirilmistir. Kaizen felsefesiyle siirekli iyilestirme
anlayisinin sistemlere yeterince entegre edilmemesi de onemli bir eksiklik olarak vurgulanmistir.
SWOT analizi (GZFT) ile sirketin giiclii ve zayif yonleri, karsilastig1 firsatlar ve tehditler stratejik
baglamda analiz edilmistir.Sonug olarak, havacilik gibi yiiksek riskli sektorlerde emniyetin yalnizca
teknik sistemlerle saglanamayacagi; bunun etik liderlik, gii¢lii kurumsal kiiltiir, etkin denetim ve agik
iletisim mekanizmalariyla desteklenmesi gerektigi ortaya konmustur. Bu ¢aligma nitel bir dokiiman
analizi yontemiyle yiiriitiilmistiir. Boeing 737 MAX kazalarina iliskin resmi kaza raporlari, akademik
makaleler ve sektdrel yayinlar sistematik olarak incelenmistir.Calismada karsilastirmali igerik analizi
yaklagimi kullanilarak teknik, yonetsel ve kiiltiirel boyutlar tematik olarak degerlendirilmistir.Kaza
sonrasi toplamda 346 kisi hayatin1 kaybetmistir. Boeing 737 MAX model ugaklar 20 ay boyunca
kiiresel 6lgekte yere indirilmis, sirket yaklasik 20 milyar dolar civarinda finansal zararla kars1 karsiya
kalmistir. Bu durum havacilik sektoriinde benzeri goriilmemis bir giiven kaybina neden olmustur.
Calismada Boeing 737 MAX ucak tipini kullanmis pilotlarla istisare edilmis ve havacilik sektorii
acisindan degerlendirmeleri alinmistir.Bu calisma, havacilik emniyetinin yalnizca teknik sistemlerle
degil; liderlik, kurumsal kiiltlir, karar alma siiregleri ve seffaflikla da dogrudan iliskili oldugunu
vurgulayarak literatiire 6zgilin ve biitiinciil bir perspektif kazandirmaktadir. Ayrica, SMS ve Kaizen
felsefesinin havacilik emniyetine entegrasyonu konusunda stratejik oneriler sunmaktadir.

Anahtar Kelimeler: Boeing 737 MAX, MCAS, Emniyet Y 6netim Sistemi (SMS), Kaizen, Kurumsal
Kiiltiir, SWOT Analizi, Havacilik Giivenligi, McDonnell Douglas Birlesmesi, Teknik Ariza, Liderlik
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Boeing 737-MAX Crashes and Safety Issues

1 Zeynep OZKANO ? Vildan DURMAZ®

1 Eskisehir Teknik Universitesi, Havacilik Yénetimi Yiiksek Lisans Ogrencisi
2 Eskisehir Teknik Universitesi, Tiirkiye

This study provides a comprehensive analysis of two fatal aviation accidents involving the Boeing 737 MAX
model—Lion Air Flight JT610 and Ethiopian Airlines Flight ET302—through technical, managerial, and
cultural perspectives. The Maneuvering Characteristics Augmentation System (MCAS), designed to enhance
flight safety, emerged as the primary factor in both crashes. However, its software limitations and the lack of
sufficient training and information provided to pilots resulted in catastrophic consequences.The root causes of
these incidents go beyond engineering flaws; they are also closely related to internal corporate decision-making
structures, weaknesses in quality control processes, and managerial tendencies to disregard employee warnings.
A critical turning point in Boeing’s organizational trajectory was its 1997 merger with McDonnell Douglas.
This merger marked a cultural shift from an engineering-driven philosophy to a profit-oriented management
style that prioritized cost reduction and faster delivery schedules over safety. As a result, safety considerations
were neglected, and a culture of suppressing feedback from engineers and frontline workers began to dominate.
The study further examines the failures observed in the application of the Safety Management System (SMS),
particularly in its four fundamental components: safety policy, risk management, safety assurance, and safety
promotion. The lack of integration of the Kaizen philosophy—centered on continuous improvement—
into operational and organizational systems is also highlighted as amajor deficiency. A SWOT (Strengths,
Weaknesses, Opportunities, Threats) analysis is utilized to assess Boeing’s strategic positioning before and
after the accidents.In conclusion, the findings emphasize that in high-risk industries such as aviation, safety
cannot be achieved solely through technological systems. Instead, it must be reinforced by ethical leadership,
a strong organizational safety culture, effective oversight, and transparent communication mechanisms. The
Boeing 737 MAX case serves as a sobering reminder of the consequences of placing financial performance
above human life and operational integrity. This study was conducted using a qualitative document analysis
method. Official accident reports, academic articles, and sectoral publications related to Boeing 737 MAX
accidents were systematically examined. Through a comparative content analysis approach, the technical,
managerial, and cultural dimensions were thematically evaluated.A total of 346 people lost their lives as a
result of the accidents. Boeing 737 MAX aircraft were grounded worldwide for 20 months, and the company
faced an estimated financial loss of approximately 20 billion USD. This led to an unprecedented loss of
confidence in the aviation sector. In addition, consultations were held with pilots who had operated the Boeing
737 MAX model, and their assessments were incorporated to reflect the sectoral perspective.This study offers
a unique and holistic perspective to the literature by emphasizing that aviation safety is not solely dependent on
technical systems but is also directly linked to leadership, organizational culture, decision-making processes,
and transparency. Furthermore, strategic recommendations are presented regarding the integration of the Safety
Management System (SMS) and the Kaizen philosophy into aviation safety.

Keywords: Boeing 737 MAX, MCAS, Safety Management System (SMS), Kaizen, Corporate Culture, SWOT
Analysis, Aviation Safety, McDonnell Douglas Merger, Technical Failure, Leadership
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BRICS ve Kiiresel Ticarette Yeni Dengeler:
Dolarin Alternatifleri

I Talip KOC © 2Dr. Ogr. Uyesi Ayhan DURAK ®

1 Uluslararasi Ticaret ve Lojistik Boliimii Kayseri Universitesi Kayseri, 338160, TURKIYE talip3838@hotmail.com
2 Uluslararasi Ticaret ve Lojistik Boliimii Kayseri Universitesi Kayseri, 338160, TURKIYE durak@kayseri.edu.tr

Kiiresel ekonomik diizende son yillarda yasanan gelismeler, ABD dolarinin ticaret ve rezerv para birimi olarak
siiregelen hakimiyetini sorgulayan alternatif arayislar1 beraberinde getirmistir. Bu siirecte, Brezilya, Rusya,
Hindistan, Cin ve Giiney Afrika’dan olusan BRICS grubu {ilkeler, dolar merkezli sistemin diginda yeni bir
ekonomik birliktelik olusturma yoniinde dikkate deger adimlar atmaktadir. BRICS iilkeleri, yalnizca biiyiiyen
ekonomik yapilari ile degil, ayn1 zamanda Yeni Kalkinma Bankasi gibi kurumsal girisimlerle ve yerel para
birimleri {izerinden yaptiklar ticaretle bu doniisiimde 6ncii konuma gelmistir. Bununla birlikte, merkez bankasi
dijital para birimleri (CBDC), bolgesel ddeme sistemleri ve altin destekli dijital para 6nerileri, dolarin finansal
alandaki Gstlinliiglinii sinirlayabilecek araglar olarak one ¢ikmaktadir. 20. ylizyilin ortalarinda kurulan Bretton
Woods sistemiyle birlikte ABD dolari, uluslararasi finansal sistemin temel tas1 haline gelmistir. Dolarin rezerv
para Ozelligi, sadece ekonomik degil, ayn1 zamanda siyasi ve stratejik istiinliikk saglayan bir unsur haline
gelmis, ABD’ye kiiresel diizeyde benzersiz bir ekonomik esneklik kazandirmistir. Bu durum, dolarin
uluslararasi enerji ticaretinden borglanma piyasalarina, dis ticaretten merkez bankalarinin rezerv tercihlerine
kadar pek ¢ok alanda merkezi bir rol oynamasina yol agmistir. Ancak 2008 kiiresel finans krizi ile birlikte dolar
merkezli sistemin kirilganhklar giin yiiziine ¢ikmis; takip eden yillarda ABD’nin uyguladigi tek tarafli
yaptirimlar ve SWIFT sistemini bir dig politika araci olarak kullanmasi, bir¢ok lilke agisindan dolarin
giivenilirligini sorgulatmaya baslamistir. Bu ¢ercevede, BRICS {ilkeleri alternatif rezerv para arayislari, yerel
para birimleriyle ikili ticaretin yayginlastirilmasi ve dijital para girisimleriyle mevcut finansal mimariyi
cesitlendirmeye yonelmistir. Gelismekte olan {ilkelerin temsil giicliniin artmasiyla birlikte uluslararasi
ekonomik sistemin ¢ok kutupluluga evrilmesi yoniindeki egilim giiglenmistir. BRICS iilkelerinin yiikselen
ekonomik ve siyasi etkileri, bu ¢ok kutuplulugun somut érneklerinden biri olarak degerlendirilmektedir. Bu
bildiride, BRICS’in dolar dis1 ticaret ve finansal sistem kurma girisimleri tarihsel ve gilincel baglamda ele
almmakta; bu girisimlerin kiiresel ekonomik diizen lizerindeki potansiyel etkileri incelenmektedir. Ayrica ¢ok
kutuplu finansal bir diizenin insasina yonelik cabalarin avantajlart ve Kkarsilastigi yapisal zorluklar
degerlendirilmektedir. Sonug¢ olarak BRICS iilkeleri, ABD dolarinin kiiresel ticaret ve finansal sistemdeki
hakimiyetine alternatif olusturma ¢abalar1 kapsaminda yerel para birimleriyle ticaret, dijital para birimleri, yeni
kalkinma bankalar1 ve 6deme sistemleri gibi araglarla ¢ok yonlii bir finansal diizenin insasina yonelmistir.
Ancak bu girisimler, ekonomik yapisal farkliklar, jeopolitik gerilimler, alt yapi1 sorunlari ve kurumsal
uyumsuzluklar nedeniyle c¢esitli zorluklarla karsilagsmaktadir. Yine de bu cabalar, dolar merkezli sistemin
sorgulandig1 giiniimiizde, gelismekte olan iilkeler i¢in stratejik ve doniistiiriicii bir alternatif sunmaktadir.

Anahtar Kelimeler: BRICS, Dolar Hegemonyasi, Rezerv Para, Yerel Para ile Ticaret, Finansal Cok Kutupluluk
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BRICS and New Balances in Global Trade:
Alternatives to the Dollar

I Talip KOC ® 2 Asst. Prof. Dr. Ayhan DURAK ©

1 International trade and logistics University of Kayseri Kayseri, 338160, TURKIYE talip3838@hotmail.com
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Recent developments in the global economic order have prompted a search for alternatives to the dominant role
of the US dollar as the primary currency for trade and reserves. In this context, the BRICS group comprising
Brazil, Russia, India, China, and South Africa has taken noteworthy steps toward establishing a new economic
alliance independent of the dollar-centric system. BRICS countries have assumed a leading role in this
transformation not only through their growing economic structures but also through institutional initiatives
such as the New Development Bank and by conducting trade in their local currencies. Furthermore, tools such
as central bank digital currencies (CBDCs), regional payment systems, and gold-backed digital currency
proposals have emerged as potential mechanisms to limit the dollar’s financial supremacy. With the
establishment of the Bretton Woods system in the mid-20th century, the US dollar became the cornerstone of
the international financial system. The dollar’s role as a reserve currency has provided not only economic but
also political and strategic advantages, granting the United States unparalleled global financial flexibility. As
a result, the dollar has played a central role in various areas including international energy trade, debt markets,
foreign trade, and central bank reserve preferences. However, the 2008 global financial crisis exposed the
vulnerabilities of the dollar-based system. In the following years, the unilateral sanctions imposed by the US and
the use of the SWIFT system as a foreign policy tool have led many countries to question the reliability of the
dollar. In this context, BRICS countries have sought to diversify the existing financial architecture through
efforts such as promoting trade in local currencies, exploring alternative reserve currencies, and developing
digital currency initiatives. As the representation power of developing countries increases, the trend toward a
multipolar international economic system has gained momentum. The rising economic and political influence
of BRICS countries is seen as a concrete example of this shift toward multipolarity. This paper examines
BRICS' initiatives to establish a trade and financial system independent of the US dollar within both historical
and contemporary contexts, analyzing the potential impacts of these efforts on the global economic order. It also
evaluates the advantages and structural challenges associated with building a multipolar financial system. As a
result, BRICS countries have pursued the construction of a multifaceted financial order by promoting trade in
local currencies, developing digital currencies, establishing new development banks, and creating alternative
payment systems as part of their efforts to challenge the dominance of the US dollar in global trade and finance.
However, these initiatives face various challenges due to economic structural differences, geopolitical tensions,
infrastructural issues, and institutional incompatibilities. Nevertheless, these efforts represent a strategic and
transformative alternative for developing countries, especially in an era where the dollar-centric system is
increasingly being questioned.

Keywords: BRICS, Dollar Hegemony, Reserve Currency, Trade in Local Currencies, Financial Multipolarity
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Bridging Continents Sustainably: Tirkiye’s Logistics
Position within the TEN-T Network

Assoc. Prof. Gokce MANAVGAT ®

Department of International Trade and Logistic Toros University Mersin, TURKIYE gokce.manavgat@toros.edu.tr

As one of the fundamental components of the European Union’s transport policy framework, the Trans-European
Transport Network (TEN-T) aims to establish a seamless, multimodal, sustainable, and integrated transport
infrastructure across the continent. The TEN-T network facilitates both physical and digital integration among
different transportation modes, enhancing the efficiency, safety, and environmental sustainability of freight and
passenger movement. It is designed to eliminate cross-border bottlenecks, improve connectivity, and support
the EU’s broader goals of regional cohesion, competitiveness, and climate neutrality. Although Tiirkiye is not
a member state of the European Union, it has been formally included in the TEN-T network as a neighboring
and strategic partner country. Through its connection via the Orient/East-Med Corridor, Tiirkiye gains direct
access to core European markets and transportation systems. This inclusion reflects the country’s geostrategic
importance as a bridge between Europe and Asia, as well as its increasing role in international trade and
logistics flows. This study examines Tiirkiye’s current and potential logistics position within the TEN-T
framework from the perspective of sustainable transport policies. Key infrastructure projects that align with
TEN-T objectives include the Halkali-Kapikule High-Speed Railway, the Mersin—Adana—Gaziantep logistics
corridor, and several multimodal port-hinterland integrations, such as those in Mersin, [zmir, and Tekirdag.
These projects aim to shift freight traffic from road to rail, promoting decarbonization, reducing logistics costs,
and improving transport reliability. Moreover, the paper evaluates Tiirkiye’s alignment with the European
Green Deal, its Middle Corridor strategy, and its role within the Eurasian transport and logistics chains. Within
this context, it is argued that Turkiye’s enhanced integration into the TEN-T network not only supports the
modernization of its national infrastructure but also strengthens its strategic positioning in global trade routes.
This participation contributes meaningfully to green logistics transformation, digital transition, and regional
economic integration, paving the way for Tiirkiye to become a central logistics hub in the emerging sustainable
transport landscape of the broader region.

Keywords: Green Deal, Sustainable Transport, TEN-T
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Bulanik AHP ve Bulanik TOPSIS Yontemleriyle
Surdiirilebilir Tedarik¢i Se¢cimi: Modiiler Mobilya
Sektoriinde Bir Uygulama

! Aysegiil YILMAZ 2Dr. Ozge Nalan BiLiSiK®

1 Endiistri Miihendisligi Boliimii Y1ldiz Teknik Universitesi Istanbul, TURKIYE aysegulyilmaz94@hotmail.com
2 Endiistri Mithendisligi Boliimii Yildiz Teknik Universitesi Istanbul, TURKIYE ozgenalan@gmail.com

Kiiresel tedarik zincirlerinin artan karmasikligi, siirdiiriilebilirlik temelli stratejik kararlarin isletmeler icin
kaginilmaz hale gelmesini saglamistir. Tedarikgi se¢imi gibi gibi karar verme problemlerinde, yalnizca maliyet,
teslimat stiresi ve kalite gibi geleneksel performans gostergeleri yeterli olmamakta; isletmelerin gevresel,
sosyal ve ekonomik tiim faktorleri birlikte ele alarak daha kapsamli degerlendirme yapilmasi gerekmektedir.
Bu nedenle, siirdiiriilebilir tedarik¢i se¢imi, giiniimiizde ¢ok boyutlu ve belirsizlik iceren bir karar problemine
doniismiis durumdadir. Bu ¢alismanin amaci, siirdiiriilebilirlik ilkeleri ¢cergevesinde yapilandirilmis kriterlerin
tedarik¢i degerlendirme siireclerine biitiinciil bir sekilde entegre edilmesini saglamak ve ¢ok kriterli karar
verme yoOntemleriyle metodolojik bir gerceve sunmaktir. Arastirma, modiiler mobilya sektdriinde faaliyet
gosteren bir firmanin tedarik¢i degerlendirme sistemi esas alinarak gercgeklestirilmistir. Firma tarafindan
belirlenen sistemdeki ekonomik, sosyal ve ¢evresel boyutlara ait toplam 23 alt kriter, siirdiiriilebilir tedarikg¢i
secim modeli i¢erisinde yapilandirilmigtir. Bu kriter yapisi, sektorel gereksinimler dikkate alinarak saha verisiyle
olusturulmustur ve uygulamada karsilasilan gercek¢i kosullart yansitmaktadir. Calismada uzman
goriislerindeki belirsizlikleri modelleyebilmek amaciyla trapezoidal bulanik sayilar kullanilmistir, bu sayede
0znel degerlendirmelerdeki muglakliklar daha sistematik bigcimde ele alinabilmistir. Bes uzmanin
degerlendirmeleri ile elde edilen veriler, Bulanik Analitik Hiyerarsi Siireci (Fuzzy AHP) ydntemiyle
degerlendirilmis ve kriter agirliklar1 hesaplanmigtir. Kriter agirliklari tizerinden Fuzzy TOPSIS (Technique for
Order Preference by Similarity to Ideal Solution) ile ideal ¢éziime benzerlige gore siralama teknigi yontem
olarak kullanilarak alternatif tedarikgiler i¢in uygulanabilir bir karar yapist kurulmustur. Calismada dogrudan
bir tedarik¢i siralamasi yapilmamakla birlikte, tedarik¢i degerlendirme siirecinde siirdiiriilebilirlik kriterlerinin
entegre edilmesi de 6n plana ¢tkmustir. Ozellikle bazi gevresel kriterlerin, ekonomik ve sosyal kriterlerle benzer
agirliklara sahip olmasi, ¢aligmanin dne ¢ikan bulgularindandir. Bu durum, mobilya sektoriinde faaliyet
gosteren firmanin siirdiiriilebilirlik perspektifini karar alma siireclerine dogrudan yansittigini, siirdiiriilebilirlik
anlayisinin yalnizca kurumsal sdylemlerle sinirli kalmadigini; aym1 zamanda tedarik zinciri kararlarina da
dogrudan yansitildigin1 gostermektedir. Dolayisiyla bu calisma, yalnizca kriterlerin 6nem derecelerini degil,
aynt zamanda siirdiriilebilirlik yaklagiminin biitiinciil olarak degerlendirme sistemine nasil dahil
edilebilecegini ortaya koymaktadir. Arastirma, modiiler mobilya sektorii 6zelinde uygulanmig olsa da 6nerilen
yontem farkli sektorlerdeki siirdiiriilebilir tedarikg¢i se¢imi ¢alismalarina kolaylikla uyarlanabilir. Literatiirde bu
tiir biitlinciil ve uygulamali 6rneklerin sinirli olmasi nedeniyle ¢alisma hem akademik katki hem de pratik
uygulama agisindan 6zgiin ve fayda saglayabilecek bir yere sahiptir.

Anahtar Kelimeler: Bulanik AHP, Bulanik TOPSIS, Cok Kriterli Karar Verme, Modiiler Mobilya Sektorti,
Siirdiiriilebilir Tedarik¢i Segimi, Siirdiriilebilir Tedarik Zinciri, Trapezoidal Bulanik Sayilar
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Fuzzy AHP and Fuzzy TOPSIS Methods for Sustainable
Supplier Selection: An Application in the Modular
Furniture Sector
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The increasing complexity of global supply chains has made sustainability-oriented strategic decision-making
inevitable for businesses. In decision-making problems such as supplier selection, traditional performance
indicators such as cost, delivery time, and quality are no longer sufficient; businesses must adopt a more
comprehensive evaluation approach by considering environmental, social, and economic factors together. As a
result, sustainable supplier selection has become a multidimensional and uncertainty-driven decision problem.
The aim of this study is to provide a methodological framework for the holistic integration of sustainability-
based criteria into supplier evaluation processes, using multi-criteria decision-making methods. The research
is based on the supplier evaluation system of a company operating in the modular furniture sector. A total of 23
sub-criteria, representing the economic, social, and environmental dimensions defined by the company, were
structured within a sustainable supplier selection model. These criteria were developed based on sector-specific
requirements and field data, reflecting the realistic conditions observed in practice. To model the uncertainties
in expert judgments, trapezoidal fuzzy numbers were employed, allowing for a more systematic handling of
subjectivity in the evaluations. The data obtained from five experts were analyzed using the Fuzzy Analytic
Hierarchy Process (Fuzzy AHP) method, and the weights of the criteria were calculated. Based on these
weights, a decision structure applicable to alternative suppliers was developed using the Fuzzy Technique for
Order Preference by Similarity to Ideal Solution (Fuzzy TOPSIS) method, which ranks suppliers based on their
similarity to the ideal solution. Although the study does not perform a direct ranking of suppliers, it highlights
the integration of sustainability criteria into the supplier evaluation process. One of the key findings is that
certain environmental criteria hold comparable weights to economic and social criteria. This indicates that the
company in the furniture sector directly reflects its sustainability perspective in its decision-making processes,
showing that sustainability is not limited to corporate discourse, but is actively incorporated into supply chain
decisions. Thus, this study not only reveals the relative importance of the criteria but also demonstrates how a
comprehensive sustainability approach can be systematically integrated into evaluation systems. While the
study was conducted in the modular furniture sector, the proposed methodology can be easily adapted to
sustainable supplier selection practices in other industries. Given the limited number of comprehensive and
applied examples in the literature, the study provides both academic contribution and practical value, offering
a unique and beneficial reference for future research.

Keywords: Fuzzy AHP, Fuzzy TOPSIS, Multi-Criteria Decision-Making, Modular Furniture Industry,
Sustainable Supplier Selection, Sustainable Supply Chain, Trapezoidal Fuzzy Numbers
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This study investigates the potential of integrating satellite imagery and Automatic Identification System (AIS)
data to assess the cargo handling performance of container terminals, focusing specifically on the operation of
quay cranes. Recognizing the growing availability of high-resolution earth observation data and the need for
efficient port operations, we propose a framework that detects crane activity directly from satellite images and
links this information to vessel berthing records. Using images sourced from Google Earth Pro at a resolution
of approximately 0.5 meters, we manually annotated 1,661 quay cranes across 32 international terminals,
labeling each crane's operational status as either “in-operation” or “standby.” A deep learning model based on
the RTMDet architecture was trained and validated using an 80/20 split to detect and classify these cranes. The
model achieved a mean average precision (mAP) of 70.5% at an IoU threshold of 0.5, and the classification
accuracy was more than 70%, with the precision of 91.6% for operational cranes and 100% for standby cranes.
While the detection performance was generally reliable, recall for standby cranes was lower, indicating room
for improvement in modeling subtle visual differences. Moreover, the use of optical satellite imagery imposes
inherent limitations, such as cloud cover and weather conditions, that can constrain observation frequency and
data continuity. To assess real-world operational efficiency, we matched crane activity data with AIS-based
vessel information, including vessel length, shipping capacity and berthing times. We analyzed 87 vessels
across 20 ports, examining correlations between vessel size, berthing time, and the number of cranes in
operation. The findings show a clear correlation between vessel size and the number of cranes in operation. For
instance, vessels over 350 meters in length were typically served by 8—10 cranes, resulting in significantly
shorter berthing durations. When six or more cranes were deployed, vessels usually completed cargo operations
within 24 hours, up to 40% faster turnaround compared to cases with fewer cranes.Conversely, in cases where
berthing exceeded 80 hours, it is likely that external factors—such as voyage scheduling adjustments or adverse
weather conditions— played a more significant role than crane operations. Although this research does not yet
incorporate complex econometric models, it offers a valuable preliminary framework for assessing terminal
performance through a data-driven lens. First, it presents a practical method for combining satellite imagery
and AIS data to assess port performance—a relatively unexplored approach in maritime logistics. Second, it
provides quantitative performance metrics that can support data-driven operational planning. Third, it
demonstrates a scalable and low-cost monitoring solution using publicly accessible data sources, addressing a
methodological gap in port performance studies.

Keywords: AIS Data, Crane Operation, Deep Learning, Port Efficiency, Satellite Imagery
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Is the Logistics Sector Ready?
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The growing urgency of climate change has led to global agreements such as the Kyoto Protocol and the Paris
Agreement, which commit countries to reduce greenhouse gas (GHG) emissions. These agreements have
significant implications for international trade, as they increasingly shape the way countries regulate industries,
set environmental standards, and define trade policies. The World Trade Organization (WTO) is navigating
climate-related trade policies primarily through legal tools such as Article XX of the General Agreement on
Tariffs and Trade (GATT), which allows environmental exceptions under strict conditions (Condon, 2009). The
WTO also manages disputes involving green subsidies and product standards (Greenhoot & Dowsett, 2012),
and promotes discussions such as the Trade and Environmental Sustainability Structured Discussions (TESSD)
to align trade rules with climate objectives (WTO, 2022). One of the most notable outcomes is the emergence
of carbon-related trade measures, including the European Union’s (EU) Carbon Border Adjustment
Mechanism (CBAM). CBAM aims to prevent carbon leakage by imposing a carbon cost on imports from
countries with less stringent climate policies. Such mechanisms are directly influencing the flow of goods
across borders, particularly in carbon-intensive sectors such as steel, cement, and aluminum. While these
policies aim to promote a greener global economy, they also pose challenges—especially for developing and
emerging economies that may struggle to meet high environmental standards or afford decarbonization
technologies. The rise of new non-tariff barriers raises concerns about equitable access to international markets
and underscores the importance of inclusive climate finance and capacity-building mechanisms. To address
these challenges, sectors like logistics have begun to reshape their operations around environmental
sustainability. The logistics sector, responsible for approximately 8% of global CO: emissions, is undergoing
significant transformation (Organisation for Economic Co-operation and Development/International Transport
Forum [OECD/ITF], 2021). Companies are decarbonizing fleets, using artificial intelligence (Al) for route
optimization, and investing in energy-efficient warehouses (Maersk, 2023). Logistics providers are now
essential for emissions reporting under regulatory mechanisms such as CBAM and the Corporate Sustainability
Reporting Directive (CSRD) (KPMG, 2022). However, small and medium-sized enterprises (SMEs) in
developing countries continue to face limitations due to restricted access to green financing and digital
infrastructure (Ahmed & Zhang, 2022). Voluntary frameworks like the Global Logistics Emissions Council
(GLEC) methodology and the Science-Based Targets initiative (SBTi) support logistics firms in aligning with
global climate targets (SBTi, 2022).

In this study, we focus on the sustainable policies of five global logistics companies and compare their alignment
with the legal foundations of GATT Article XX and the environmental objectives of CBAM.

Keywords: Climate Agreements, International Trade, Carbon Border Adjustment Mechanism (CBAM),
Logistics Sector, GATT Article XX, Sustainability
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CO: Emisyonlar1 ve Ekonomik Buyiime Arasindaki
Iliski: Secilmis AB Ulkelerinde Tasimacilik Sektoriine
Yonelik Bir Panel Veri Analizi
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Iklim degisikligi ile miicadele kapsaminda sera gazi emisyonlarinin azaltilmasi, siirdiiriilebilir
kalkinma politikalarinin 6ncelikli hedeflerinden biri haline gelmistir. Bu dogrultuda, CO: emisyonlarini
artiran sektorlerden biri olan tasimacilik sektori, ¢evresel ve ekonomik gostergeler acisindan ayri bir
oneme sahiptir. Bu calismada, se¢ilmis Avrupa Birligi (AB) iilkelerinde (Almanya, Fransa, italya,
Ispanya, Polonya, Isveg, Macaristan) 1990-2020 dénemi igin CO2 emisyonlar1 ile ekonomik biiyiime
arasindaki iligki analiz edilecektir. Konunun tasimacilik sektorii ile iligskisini kurmak amaglanmaktadir.
Bu baglamda CO: emisyonlari, ekonomik biiyiime degiskenlerinin yan1 sira tagimacilik sektorii ile
ilgili tilkelerin yolcu sayilari, yiik miktarlari, sektdrel CO- salinimi degiskenleri ile iilkenin ¢evre
politikalarinin sikiligin1 gosteren ¢evre politikasi sikilik endeksi degiskeni kullanilacaktir. Caligmada,
s0z konusu tilkeler Avrupa Birligi liyesi 27 {ilke arasindan oncelikle arag sayisi en fazla olan 15 iilke
belirlenerek bunlar arasindan veri erisilebilirliginin dikkate alinmasi yoluyla 7 iilke secilmistir.
Analizde bu 7 iilkeye ait 31 yillik panel veri kullanilmistir. Oncelikle birimler arasi korelasyon
Breusch-Pagan LM testiyle, duraganlik ise Fisher PP testiyle incelenmistir. Duraganlik saglandiktan
sonra Kao panel esbiitiinlesme testi ile uzun donemli iliski analiz edilmis ve bu iliskinin katsayilari
Pedroni’nin PDOLS yo6ntemiyle tahmin edilmistir. Son asamada Dumitrescu & Hurlin (2012) Granger
Panel Nedensellik Testi uygulanmistir. Bu ¢ercevede tasimacilik sektorii ele alinan degiskenler dikkate
alindiginda CO: emisyonlarini istatistiksel olarak anlamli bir sekilde etkiledigi sonucuna ulagilmistir.
Bu caligmanin, Avrupa Birligi'ne iiye secilmis iilkelerde tagimacilik sektoriine 6zgii degiskenlerin
analize katilmasiyla sera gazi emisyonlari ile ekonomik biiylime arasindaki iliskiyi uzun donemli
panel veri analiziyle incelemesi agisindan literatiire katki sunmasi1 beklenmektedir.

Anahtar Kelimeler: Ekonomik Biiyiime, Karbondioksit Emisyonu (CO: Emisyonu), Panel Veri
Analizi, Tasimacilik Sektori
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The Relationship Between CO: Emissions and
Economic Growth: A Panel Data Analysis of the
Transportation Sector in Selected EU Countries
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Within the framework of combating climate change, reducing greenhouse gas emissions has become
one of the primary objectives of sustainable development policies. In this context, the transportation
sector, as one of the sectors contributing to increased CO: emissions, holds particular importance
in terms of environmental and economic indicators. This study analyzes the relationship between CO-
emissions and economic growth in selected European Union (EU) countries (Germany, France, Italy,
Spain, Poland, Sweden, and Hungary) for the period 1990-2020. The aim is to establish a connection
between the topic and the transportation sector. In this regard, alongside CO- emissions and economic
growth variables, the study incorporates variables related to the transportation sector, such as
passenger numbers, freight volumes, sector-specific CO- emissions, and the Environmental Policy
Stringency Index, which reflects the strictness of a country's environmental policies. The study selected
these seven countries from the 27 EU member states by first identifying the 15 countries with the
highest number of vehicles and then narrowing them down based on data availability. A 31-year
panel dataset for these seven countries was used in the analysis. Cross-sectional dependence was
examined using the Breusch-Pagan LM test, while stationarity was assessed using the Fisher PP test.
After confirming stationarity, the long-term relationship was analyzed using the Kao panel
cointegration test, and the coefficients of this relationship were estimated using Pedroni's PDOLS
method. In the final stage, the Dumitrescu & Hurlin (2012) Granger Panel Causality Test was applied.
Within this framework, it was concluded that the transportation sector, when considering the variables
examined, has a statistically significant impact on CO: emissions. This study is expected to contribute
to the literature by incorporating transportation sector-specific variables into the analysis for selected
EU member countries and examining the relationship between greenhouse gas emissions and
economic growth through long-term panel data analysis.

Keywords: Economic Growth, Carbon Dioxide Emissions (CO: Emissions), Panel Data Analysis,
Transportation Sector
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Cografi Bilgi Sistemi Tabanh Suirdurilebilir Tibbi Atik
Tasima Optimizasyonu
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Diinya Saglik Orgiitii (WHO), tibbi at1g1; tedavi, teshis, test ve arastirma faaliyetleri sonucu olusan, enfeksiydz ve toksik
igerik barmndirabilen her tiirlii kat1 ve sivi atik olarak tanimlamaktadir. Bu atiklarin yetersiz yonetimi, yalnizca ¢evre
sagligim degil, ayn1 zamanda halk sagligim da ciddi sekilde tehdit eden bulas riskleri dogurmaktadir. Ozellikle kent
Olceginde etkin bir tibbi atik yonetimi i¢in, atik toplama ve tasima siireglerinin siirdiiriilebilirlik ilkeleri dogrultusunda
planlanmasi biiyiik 6nem tasimaktadir. Bu siirecte arag rotalarinin optimize edilmesi; zaman, enerji ve maliyet agisindan
avantaj saglarken, karbon salmimini azaltarak gevresel siirdiiriilebilirlige katki sunar. Bu ¢alismada, Izmir ili 6zelinde
tibbi atik tasima siireglerinin siirdiiriilebilir bir yaklasimla optimize edilmesi amaclanmstir. Izmir’de tek bir tibbi atik
bertaraf tesisi bulunmaktadir ve bu tesise bagl olarak ¢alisan 15 aragla, 115 saglik kurulusundan atik toplanmaktadir.
Siirdiiriilebilirligin saglanabilmesi i¢in arag sayisi, ulagim siireleri, ziyaret sikliklar1 ve trafik kosullar1 gibi kisitlar dikkate
alinarak tagima rotalarinin en verimli sekilde planlanmasi gerekmektedir. Bu kapsamda, Izmir Biiyiiksehir Belediyesi’nin
“T1ibbi Atik Yonetim Plan1” temel alinarak saglik kuruluslar tiirlerine gore siniflandirilmig; ardindan, Overpass Turbo,
Google MyMaps ve Cografi Bilgi Sistemleri (CBS) kullanilarak her kurulusun X-Y koordinatlar1 elde edilmistir. CBS,
konumsal verilerin sistematik bigcimde analiz edilmesini saglayarak rotalama problemine giiglii bir temel olusturmustur.
Ilgili problem kapsaminda, saghk kuruluslarmin atik iiretim diizeyleri temel parametrelerden biri olarak degerlendirilmistir.
Hastanelerin tiirii ve kapasitesi dikkate alinarak, belediyeye ait dokiimandan elde edilen veriler dogrultusunda her bir
kurulus i¢in 6zgiil bir atik {iretim yogunlugu katsayisi hesaplanmistir. Bu katsayilar, rotalama modelinde talep degiskeni
olarak kullanilarak, tagima araglarinin kapasite kullaniminin dengelenmesi hedeflenmistir. Buna ek olarak, her bir saglik
kurulusunun haftalik bazda farkli ziyaret sikliklar1 bulunmakta ve yalnizca belirli gilinlerde ziyaret edilmeleri
gerekmektedir. Bu durum, modelin yapisina periyodik ziyaret zorunlulugunu dahil etmis; problem, kapasite kisitlarint da
icerecek sekilde Kapasite Kisitli Periyodik Arag Rotalama Problemi olarak modellenmistir. Literatlirde, tagima
optimizasyonu problemlerine yonelik olarak dogrusal programlama, sezgisel ve meta sezgisel algoritmalar gibi ¢esitli
¢oziim yontemleri dnerilmektedir. Ozellikle Izmir gibi genis ve karmasik cografi alanlar1 kapsayan problemlerde, ¢oziim
siiresi ile ¢oziim kalitesi arasindaki dengeyi saglamak amaciyla hibrit yaklagimlarin 6n plana ¢iktigi goriilmiistiir. Bu
dogrultuda, ¢alisma kapsaminda s6z konusu problem yapisina uygun ¢oziim yontemleri aragtirilmakta olup, ¢evresel ve
operasyonel siirdiiriilebilirligi destekleyecek etkin bir rota plani olusturulmasi amaglanmistir.

Anahtar Kelimeler: Cografi Bilgi Sistemleri, Siirdiiriilebilirlik, Tek Saglik, Tibbi Atik Yonetimi
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The World Health Organization (WHO) defines medical waste as any solid or liquid waste that may contain infectious or
toxic content resulting from treatment, diagnosis, testing and research activities. Inadequate management of these wastes
poses risks of contamination that seriously threaten not only environmental health but also public health. For effective
medical waste management (MWM), especially at the urban scale, it is of great importance to plan waste collection
and transportation processes in line with sustainability principles. In this process, optimizing vehicle routes provides
advantages in terms of time, energy and cost, while contributing to environmental sustainability by reducing carbon
emissions. This study aims to optimize medical waste transportation processes in Izmir with a sustainable approach. There
is only one medical waste disposal facility in Izmir and waste is collected from 115 healthcare institutions with 15 vehicles
operating under this facility. In order to ensure sustainability, transportation routes should be planned in the most efficient
way by considering constraints such as the number of vehicles, transportation times, visit frequencies and traffic
conditions. In this context, healthcare institutions were classified according to their types based on the Izmir Metropolitan
Municipality’s “MWM Plan”; then, the X-Y coordinates of each institution were obtained using Overpass Turbo, Google
MyMaps and Geographic Information Systems (GIS). GIS provided a strong basis for the routing problem by enabling
the systematic analysis of locational data. Within the scope of the relevant problem, the waste production levels of health
institutions were evaluated as one of the basic parameters. Considering the type and capacity of the hospitals, a specific
waste production density coefficient was calculated for each institution in line with the data obtained from the municipality
document. These coefficients were used as demand variables in the routing model, aiming to balance the capacity use of
transportation vehicles. In addition, each health institution has different visit frequencies on a weekly basis and should be
visited only on certain days. This situation included the periodic visit requirement in the structure of the model; the problem
was modeled as a Capacity Constrained Periodic Vehicle Routing Problem. In the literature, various solution methods
such as linear programming, heuristic and meta-heuristic algorithms are proposed for transportation optimization
problems. It has been observed that hybrid approaches come to the forefront in order to provide the balance between
solution time and solution quality, especially in problems covering large and complex geographical areas such as Izmir.
In this context, within the scope of the study, solution methods suitable for the problem structure in question are
investigated and it is aimed to create an effective route plan that will support environmental and operational sustainability.

Keywords: Geographic Information Systems, Medical Waste Management, One Health, Sustainability
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Cevresel Duzenlemeler ve Disa Acikhigin Yesil Lojistik
Performans Uzerindeki Etkileri: MMQR Yoénteminden
Kanitlar
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Stirdiirtilebilir kalkinma hedefleri dikkate alindiginda, ¢evresel bozulmanin 6niine gegilmesi ve ¢evre
kalitesinin iyilestirilmesi konusunda lojistik sektorii onemli bir konumda yer almaktadir. Bu
cergevede, yesil lojistik performans olgusu ve lojistik faaliyetlerin ¢evreye duyarli olacak sekilde
doniisiimii stirdiiriilebilirlik hedefleri dogrultusunda 6ne c¢ikmaktadir. Bu nedenle, yesil lojistik
performansi etkilemesi olas1 faktorlerin aragtirilmasinin, lojistik sektoriiniin stirdiiriilebilir ¢evre ve
ekonomi ile olan iligkisi agisindan 6nem arz ettigi diisiiniilmektedir. Calisma ile lojistik performansin
stirdiiriilebilirlik yoniiyle incelenmesi ve karar alicilarin iklim degisikligiyle miicadeleye yonelik
politika tasarilarina katkida bulunacak ¢iktilar elde edilmesi amaglanmistir. Bu ¢calismada, 1993- 2020
donemi i¢in gevresel diizenlemeler ve disa agikligin yesil lojistik performans iizerindeki etkileri
BRICS-T (Brezilya, Rusya, Hindistan, Cin, Gliney Afrika ve Tiirkiye) lilkeleri 6zelinde aragtirilmistir.
Gelismekte olan iilkeler icerisinde yer alan bu iilke grubu, hizli biiyiime deneyimleri ve uluslararasi
ticaretteki kayda deger agirliklari ile 6ne ¢ikmaktadir. Bu lilkelerde, ekonomik biiylime ve uluslararasi
ticaret faaliyetlerinin lojistik sektorii izerinde de anlamli etkileri olabilecegi diisiincesinden hareketle,
uluslararasi ticaretin ve ¢evre kalitesini iyilestirmeye yOnelik hayata gecirilen diizenlemelerin yesil
lojistik performansi ne yonde ve hangi boyutta etkilediginin arastirilmasi, bu iilkelerin stirdiiriilebilir
ekonomi hedeflerine ulasma yolunda bulunduklar1 konumu anlamak acisindan faydali olacaktir.
(Calismada analiz yontemi olarak bahse konu degiskenler arasindaki iliskiyi farkli dagilimlar boyunca
incelemek amaciyla Momentler Y ontemi Kantil Regresyon (MMQR) yaklasimindan faydalanilmistir.
Ayrica, sonuglarin giivenilirligini gliclendirmek amaciyla AMG ve CCEMG tahmincileri ile testler
gerceklestirilmistir. Elde edilen bulgular, degiskenler arasinda uzun dénemli bir iliskinin oldugunu
gostermistir. MMQR test sonuglarina gore, ¢evresel diizenlemeler ve disa agiklik yesil lojistik
performansi sirasiyla negatif ve pozitif etkilemektedir. Cevresel dilizenlemeler, yesil lojistik
performansi iyilestirirken; disa agiklik yesil lojistik performans iizerinde olumsuz etkide
bulunmaktadir. Bununla birlikte, ¢evresel diizenleme ve disa acikligin etkisi yiiksek kantillerde artis
gostermektedir. Bu durum, agiklayici degiskenlerin etkilerinin yesil lojistik performans diizeyine
bagli olarak degistigini ifade etmektedir. Ote yandan, ekonomik biiyiime ise disa agiklik ile benzer
sekilde yesil lojistik performansi kétiilestirmektedir. AMG ve CCEMG tahmin sonuglari, bu bulgular
destekler niteliktedir. Sonuglar, ekonomik faaliyetler ve uluslararasi ticaretin olumsuz etkilerini telafi
edecek cevresel diizenleme ve politikalara daha fazla agirlik verilmesi gerektigini géstermektedir. Bu
baglamda, bir taraftan lojistik sektorii odakli diizenlemelerin sikliginin ve kapsaminin yesil lojistik
performansini iyilestirecek c¢evresel teknolojileri destekleyici sekilde tasarlanmasinin diger taraftan
uluslararasi ticarette siirdiiriilebilirlik hedefleriyle uyumlu olacak sekilde diizenlemelerin hayata
gecirilmesinin yesil lojistik performansi iizerinde anlamli etkiler yaratacagi diistiniilmektedir.

Anahtar Kelimeler: Cevresel Diizenlemeler, Disa Agiklik, Panel Kantil Regresyon, Yesil Lojistik
Performansi
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The Effects of Environmental Regulations and Trade

Openness on Green Logistics Performance: Evidence
from the MMQR Method

Res. Asst. Dr. Dogan KESAP ©@

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

Considering sustainable development goals, the logistics sector plays an important role in preventing
environmental degradation and improving environmental quality. In this context, the concept of green
logistics performance and the transformation of logistics activities in an environment-friendly way
stand out in line with sustainability goals. Therefore, it is thought that investigating the factors that
may affect green logistics performance is important in terms of the relationship between the logistics
sector and sustainable environment and economy. The study aims to investigate logistics performance
in terms of sustainability and to obtain outcomes that will contribute to decision-makers' policy
designs for tackling climate change. In this study, the effects of environmental regulations and trade
openness on green logistics performance for the period 1993-2020 are investigated for BRICS-T
(Brazil, Russia, India, China, South Africa and Tiirkiye) countries. This group of developing countries
stands out with their rapid growth experiences and notable share in international trade. Considering
that economic growth and international trade activities may have significant effects on the logistics
sector in these countries, it would be useful to investigate in what direction and to what extent
international trade and the regulations implemented to improve the environmental quality affect the
green logistics performance to understand the position of these countries towards achieving their
sustainable economic goals. In this study, the Method of Moments Quantile Regression (MMQR)
technique was employed as the analysis method to investigate the relationship between these variables
along different distributions. In addition, to improve the reliability of the results, tests were also
carried out with the AMG and CCEMG estimators. The findings indicate that there is a long-run
relationship between the variables. According to the MMQR test results, environmental regulations
and trade openness affect green logistics performance in a negative and positive way, respectively.
While environmental regulations improve green logistics performance, trade openness has a negative
impact on green logistics performance. However, the effect of environmental regulation and trade
openness increases in high quantiles. This indicates that the effects of explanatory variables change
depending on the level of green logistics performance. On the other hand, economic growth worsens
green logistics performance similar to trade openness. AMG and CCEMG estimation results support
these findings. The results suggest that more attention should be paid to environmental regulations
and policies to mitigate the negative impacts of economic activities and international trade. In this
context, on the one hand, designing the density and scope of logistics sector-targeted regulations to
support environmental technologies that improve green logistics performance, and on the other hand,
implementing regulations that are in line with sustainability goals in international trade are expected
to have significant impacts on green logistics performance.

Keywords: Environmental Regulations, Green Logistics Performance, Panel Quantile Regression,
Trade Openness
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Cok Kriterli Karar Verme ve Hedef Programlama ile
Surdurilebilir Tedarik¢i Secimi
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Tedarik¢i se¢imi, miisteri taleplerinin zamaninda karsilanmasini ve maliyet etkinliginin saglanmasin
garanti ederek tedarik zinciri performansini artirmada kritik bir rol oynar. Dogru tedarik¢inin
secilmesi, tiretim devamliligy, {iriin kalitesi ve genel miisteri memnuniyeti tizerinde dogrudan etkiye
sahiptir. Geleneksel olarak, tedarik¢i degerlendirmesi maliyet, kalite ve giivenilirlik gibi kriterlere
dayanmistir. Ancak, cevresel siirdiiriilebilirlige verilen artan dnemle birlikte atik yOnetimi, enerji
verimliligi ve ¢evre diizenlemelerine uyum gibi yesil kriterler 6ne ¢ikmis ve artik tedarik¢i segim
stireglerinin vazgecilmez bilesenleri haline gelmistir. Bu calisma, elektronik sektoriinde faaliyet
gosteren bir sirket icin hem klasik hem de cevresel kriterleri karar verme siirecine entegre ederek
siirdiiriilebilir tedarik¢i segimi problemini ele almaktadir. lgili degerlendirme kriterlerini kuramsal
ve pratik ac¢ilardan belirlemek amaciyla kapsamli bir literatiir taramas1 gercgeklestirilmis ve buna
dayanarak potansiyel tedarik¢ilerin bir listesi olusturulmustur. Her bir kriterin goreli 6nemini, sirket
oncelikleri ve siirdiiriilebilirlik hedeflerini yansitacak sekilde hesaplamak i¢in Analitik Hiyerarsi
Stireci (AHS) kullanilmistir. Tedarikgi siralamasi, basitligi, uygulanabilirligi ve karmasik karar
ortamlarinda etkinligi nedeniyle se¢ilen iki yaygin ¢ok kriterli karar verme (CKKV) yontemi olan
TOPSIS ve ARAS ile gergeklestirilmistir. Bu degerlendirmeleri tamamlayicit ve model tabanli bir
karar sunmak i¢in, ayn1 anda birden fazla hedef ve kisit1 dikkate alabilen bir matematiksel modelin
formiilasyonunaolanak tantyan Hedef Programlamasiuygulanmistir. Bu ¢alismanin 6nemli bir katkist,
AHS ve TOPSIS yontemlerinin kullanict dostu bir araylize entegre edilerek pratik bir karar destek
sistemi (KDS) gelistirilmesidir. Bu sistem, karar vericilerin tedarik¢i degerlendirmelerini daha hizli
ve verimli bir sekilde gergeklestirmelerine imkan tanimaktadir. Ayrica, literatiirde yaygin olarak
gozlemlenmeyen AHS, TOPSIS, ARAS ve Hedef Programlamasi tekniklerinin entegre kullanima,
farkli CKKYV teknikleri arasindaki uyum ve sinerjiyi ortaya koymaktadir. Bu ¢ok yonlii yaklasim,
stirdiiriilebilir tedarik¢i secimi uygulamalarinin hem metodolojik saglamligini hem de pratik
uygulanabilirligini artirmaktadir.

Anahtar Kelimeler: Yesil Tedarik¢i Se¢imi, Hedef Programlama, Cok Kriterli Karar Verme, Karar
Destek Sistemi.
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Supplier selection plays a crucial role in enhancing supply chain performance by ensuring the timely
fulfillment of customer demands and achieving cost efficiency. Selecting the right supplier has a direct
impact on production continuity, product quality, and overall customer satisfaction. Traditionally,
supplier evaluation has relied on criteria such as cost, quality, and reliability. However, with the
increasing emphasis on environmental sustainability, green criteria—such as waste management,
energy efficiency, and compliance with environmental regulations—have gained prominence and are
now indispensable components of supplier selection processes. This study addresses the sustainable
supplier selection problem for a company operating in the electronics sector by integrating both
classical and environmental criteria into the decision-making process. A comprehensive literature
review was conducted to identify relevant evaluation criteria from both theoretical and practical
perspectives. Based on this, a list of potential suppliers was compiled. The Analytic Hierarchy Process
(AHP) was employed to calculate the relative importance of each criterion, reflecting the company’s
priorities and sustainability goals. Supplier ranking was performed using two widely used multi-
criteria decision-making (MCDM) methods—TOPSIS and ARAS—which were selected for their
simplicity, ease of implementation, and effectiveness in handling complex decision environments. To
complement these evaluations and provide a model- based decision, Goal Programming was applied,
enabling the formulation of a mathematical model that accounts for multiple goals and constraints
simultaneously. A key contribution of this study is the development of a practical decision support
system (DSS) by integrating AHP and TOPSIS into a user-friendly interface. This system allows
decision-makers to conduct supplier evaluations more quickly and efficiently. Furthermore, the
integrated use of AHP, TOPSIS, ARAS, and Goal Programming—an approach not commonly
observed in existing literature—demonstrates the potential compatibility and synergy among different
MCDM techniques. This multifaceted approach enhances both the methodological robustness and
practical applicability of sustainable supplier selection practices.

Keywords: Green Supplier Selection, Goal Programming, Multi-Criteria Decision-Making, Decision
Support System.
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Dijital Donusumiin Surdirilebilir Lojistige Yansimasi:
Metaverse, Yapay Zeka ve Yeni Nesil Teknolojiler
Uzerine R Tabanh Bibliometrix Analiz
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Bu galigmanin amaci, dijital doniisiimiin siirdiiriilebilir lojistik tizerindeki etkilerini ve metaverse, yapay zeka
(AI) gibi yeni nesil teknolojilerin bu alandaki roliinii bibliyometrik analizle incelemektir. Calisma, 1998 ile
2025 yillar arasinda yayimlanan 3.114 arastirmayi, Web of Science (WOS) veritabani iizerinden toplayarak
R tabanli bibliyometrik analiz yontemiyle degerlendirmistir. Bu arastirma, literatiiriin yillar i¢indeki evrimini,
Oonemli arastirma egilimlerini, popiiler anahtar kelimeleri ve bu teknolojilerin lojistikteki yeriyle ilgili
gelismeleri ortaya koymaktadir. Elde edilen bulgular dijital doniisiimiin lojistik sektoriindeki etkilerinin yillara
gore evrimini ve bu siiregte dne ¢ikan anahtar kelimeleri belirlemektedir. Caligmanin bulgulari, 1998 yilinda
yayimlanan ilk aragtirma ile baslayan siiregte 2010’Iu yillardan sonra dijitallesmenin hizla arttigini ve 2023-
2025 yillarinda teknolojik gelismelerin lojistikte 6nemli bir ivme kazandigim gostermektedir. Anahtar
kelimeler arasinda metaverse, yapay zeka, makine 6grenimi, derin 6grenme ve dijitallesme gibi kavramlar 6ne
cikmaktadir. Literatiirdeki 6nemli evrimler, teknolojilerin lojistik sektorii {izerindeki doniigiimiinii ve yeni
stratejilerin uygulanmasini vurgulamaktadir. Ayrica bu calisma metaverse, artirilmis gergeklik (AR) ve sanal
gerceklik (VR) gibi teknolojilerin lojistik uygulamalarinda nasil kullanildigini da ortaya koymaktadir. 2023
yilinda yapilan arastirmalar, dijital teknolojilerin lojistik siireclerinde optimizasyon sagladigini, yesil lojistik
¢oziimleri sundugunu ve ¢evresel etkilerin azaltilmasina katkida bulundugunu vurgulamaktadir. Bu ¢alismanin
Ozglinliig, dijital donilisiimiin siirdiiriilebilir lojistik iizerine etkilerini bilimsel bir bakis agisiyla ele alarak yeni
nesil teknolojilerin bu alandaki potansiyelini ortaya koymaktadir. Bu baglamda, dijitallesme ve yesil lojistik
uygulamalarinin birlikte degerlendirilmesi, lojistik sektoriinde énemli bir donilisiime neden olmaktadir. Analiz
sonuclari, gelecekteki arastirmalar icin, lojistik sektoriinde dijital teknolojilerin uygulanabilirligini ve
stirdiiriilebilirlik iizerindeki etkilerini daha derinlemesine incelemeye yonelik bir temel olusturmustur. Dijital
doniisiim ve yeni nesil teknolojiler yalnizca lojistik alaninda degil, spor yonetimi ve organizasyonlarinda da etkili
olabilir. Oyleki metaverse ve sanal gergeklik gibi teknolojiler, spor etkinliklerinin sanal ortamda diizenlenmesi,
sporcularin performanslariin dijital ortamda takip edilmesi gibi uygulamalara olanak tantyabilir. Ayrica, yesil
lojistik uygulamalar1 ve siirdiiriilebilir tagimacilik ¢oziimleri, spor organizasyonlar1 i¢in de dnemli bir odak
noktasi olabilir. Cevresel siirdiiriilebilirlik, spor etkinliklerinin organizasyonunda enerji tiiketiminin azaltilmas,
karbon ayak izinin azaltilmasi ve atik yonetiminin iyilestirilmesi gibi yontemlerle desteklenebilir. Bu tiir
teknolojilerin spor endiistrisine entegrasyonu, sadece lojistik degil, ayn1 zamanda ¢evresel siirdiiriilebilirlik ve
yesil uygulamalarin da yayginlastiriimasina olanak taniyabilir. Ayrica, spor organizasyonlarinda dijital araglarla
cevresel etkiyi takip etmek ve bu verileri kullanarak etkinliklerin ¢evre dostu hale getirilmesi 6nemlidir. Bu
noktada, yapay zeka ve makine 6grenimi uygulamalari, spor organizasyonlarinin ¢evresel etkilerini analiz
etmek ve bu etkileri azaltmaya yonelik stratejiler gelistirmek i¢in dnemli bir rol oynayabilir.

Anahtar Kelimeler: Dijital Doniisiim, Metaverse, Spor, Siirdiiriilebilir Lojistik, Yapay Zeka.
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Logistics: An R-Based Bibliometric Analysis on
Metaverse, Artificial Intelligence and Next Generation
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The aim of this study is to examine the impact of digital transformation on sustainable logistics and the role of
next-generation technologies such as the metaverse and artificial intelligence (Al) in this field through
bibliometric analysis. The study collected 3,114 research papers published between 1998 and 2025 from
the Web of Science (WOS) database and evaluated them using the R-based bibliometric analysis method. This
research reveals the evolution of the literature over time, key research trends, popular keywords, and
developments related to the role of these technologies in logistics. The findings identify the evolution of the
effects of digital transformation in the logistics sector over the years and highlight the emerging key terms. The
study shows that after the first paper published in 1998, the digitalization process accelerated significantly after
the 2010s, and technological advancements gained significant momentum in logistics between 2023 and 2025.
Keywords such as the metaverse, artificial intelligence, machine learning, deep learning, and digitalization are
prominent. Important evolutions in the literature emphasize the transformation of technologies in the logistics
sector and the implementation of new strategies. This study also reveals how technologies like the metaverse,
augmented reality (AR), and virtual reality (VR) are being used in logistics applications. Research conducted
in 2023 highlights that digital technologies optimize logistics processes, provide green logistics solutions, and
contribute to reducing environmental impacts. The originality of this study lies in its scientific approach to
examining the effects of digital transformation on sustainable logistics and unveiling the potential of next-
generation technologies in this field. In this context, evaluating digitalization and green logistics applications
together is leading to a significant transformation in the logistics sector. The analysis results provide a
foundation for future research to further explore the applicability of digital technologies and their effects on
sustainability in logistics. Digital transformation and next-generation technologies could not only impact
logistics but also influence sports management and organizations. For instance, technologies like the metaverse
and virtual reality could enable the organization of virtual sports events and the digital tracking of athletes'
performances. Moreover, green logistics applications and sustainable transportation solutions could also be a
key focus for sports organizations. Environmental sustainability can be supported by methods such as reducing
energy consumption, decreasing the carbon footprint, and improving waste management in organizing sports
events. The integration of such technologies into the sports industry could facilitate the widespread adoption
of both logistics and green applications. Additionally, monitoring the environmental impact in sports
organizations through digital tools and using this data to make events more eco-friendly is crucial. In this
regard, Al and machine learning applications could play a vital role in analyzing the environmental impacts of
sports organizations and developing strategies to reduce these impacts.

Keywords: Digital Transformation, Metaverse, Sports, Sustainable Logistics, Artificial Intelligence
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Ekonomik Biiyiime ve Yabanc1 Yatirimlarin Etkilesimi;
Kirilgan Besli Ulkelerinde Panel Esbiitiinlesme Analizi
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Kirilgan Besli (Fragile Five) iilkeleri, kiiresel ekonomi iginde makroekonomik dalgalanmalara karsi
en hassas olan iilkeler arasinda yer almaktadir. Bu iilkeler, 6zellikle yiiksek cari agik, yabanci sermaye
girislerine bagimlilik ve finansal istikrarsizlik gibi unsurlar nedeniyle kiiresel ekonomik degisimlerden
dogrudan etkilenmektedir. Kirilgan Besli kavrami, ilk olarak 2013 yilinda ABD merkezli yatirim
bankast Morgan Stanley tarafindan ortaya atilmis olup, 6zellikle ABD Merkez Bankasi'nin (FED)
parasal genisleme politikalarin1 sonlandirmasi ve faiz artirnmlarina yonelmesi ile gelismekte olan
iilkeler tizerindeki sermaye hareketlerinin etkisini analiz etmek amaciyla kullanilmigtir. Bu baglamda,
Tiirkiye, Brezilya, Hindistan, Endonezya ve Giiney Afrika’dan olusan bu grup, FED’in faiz artirimlar:
gibi kiiresel parasal sikilagtirma politikalarina karst duyarlilik gostermesi nedeniyle yatirimeilar
acisindan biiyiik 6nem tasimaktadir. Kirillgan Besli iilkelerinin ekonomik yapist incelendiginde,
dogrudan yabanci yatirirmlarin (DYY) bu ekonomiler tizerindeki belirleyici rolii 6ne ¢ikmaktadir.
DYY, gelismekte olan {ilkelerde yalnizca finansal kaynak saglamaktan ibaret olmay1p, ayn1 zamanda
iretken yatirnmlarin artmasini, istthdam olanaklarinin genislemesini ve ileri teknoloji transferinin
gerceklesmesini saglayarak uzun vadeli ekonomik biiyiime siirecine 6nemli katkilar sunmaktadir.
Ancak, DYY'nin ekonomik biiylime iizerindeki etkisi, yatirimci giiveni, tilkenin makroekonomik
istikrari, siyasi belirsizlikler ve yapisal reform siiregleri gibi pek ¢ok faktdrle dogrudan iligkilidir. Bu
nedenle, Kirilgan Besli iilkelerinde DYY ile ekonomik biiylime arasindaki uzun vadeli iligkiyi
belirlemek amaciyla 1999-2023 yillar1 arasindaki yillik veriler kullanilarak panel esbiitiinlegsme
analizi uygulanmistir. Calismada kullanilan veriler Diinya Bankasi veri tabanindan elde edilmis olup,
analizler Stata programi araciligtyla gerceklestirilmistir. Im Pesaran Shin birim kok testi, birinci farka
alinmis degiskenler lizerinde uygulanmistir. Daha sonrasinda Pedroni panel egbiitiinlesme testi ile
model tahmini yapilmistir. Elde edilen panel esbiitiinlesme analizi bulgulari, incelenen iilkelerde
dogrudan yabanci yatirimlarla ekonomik biiyiime arasinda uzun vadeli ve istatistiksel olarak anlamli
bir iligkinin varligin1 ortaya koymaktadir. Sermaye girislerinin, 6zellikle dis finansmana bagimlilig
yiiksek olan iilkelerde ekonomik biiyiimeyi destekleyen 6nemli bir unsur oldugu tespit edilmistir.
Ancak, bu iliskinin siirdiiriilebilirligi i¢in makroekonomik istikrarin saglanmasi, yatirimei giiveninin
artirllmas1 ve finansal altyapinin giiclendirilmesi gerekmektedir. Bu baglamda, politika yapicilar
acisindan dogrudan yabanci yatirimlari tesvik edici ekonomik reformlarin hayata gecirilmesi ve uzun
vadeli siirdiiriilebilir biiylimeyi destekleyecek politikalarin benimsenmesi biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: Kirilgan Besli, Dogrudan Yabanci Yatirim, Ekonomik Biiylime, Panel
Esbiitiinlesme
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Interaction of Economic Growth and Foreign
Investments; Panel Cointegration Analysis in Fragile
Five Countries
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The Fragile Five countries are among the most vulnerable economies in the global economic system,
as they are highly susceptible to macroeconomic fluctuations. These countries are directly affected
by global economic changes, particularly due to factors such as high current account deficits,
dependence on foreign capital inflows, and financial instability. The concept of the Fragile Five was
first introduced in 2013 by the U.S.-based investment bank Morgan Stanley to analyze the impact of
capital movements on developing economies, especially in response to the Federal Reserve's (FED)
termination of its monetary expansion policies and its shift toward interest rate hikes. In this context,
the group consisting of Turkey, Brazil, India, Indonesia, and South Africa has gained significant
attention from investors due to its sensitivity to global monetary tightening policies, such as FED
interest rate increases. When examining the economic structure of the Fragile Five countries, the
decisive role of foreign direct investments (FDI) in these economies becomes evident. FDI is not only
a means of providing financial resources to developing countries but also contributes to the increase
of productive investments, the expansion of employment opportunities, and the transfer of advanced
technology, thus playing a crucial role in long-term economic growth. However, the impact of FDI on
economic growth is directly linked to factors such as investor confidence, macroeconomic stability,
political uncertainties, and structural reform processes. Therefore, to determine the long-term
relationship between FDI and economic growth in the Fragile Five countries, a panel cointegration
analysis was conducted using annual data from 1999 to 2023. The data used in the study were obtained
from the World Bank database, and the analyses were carried out using the Stata software program.
Im Pesaran Shin unit root test was applied on the variables with first difference taken. Then, model
estimation was done with Pedroni panel cointegration test. The findings of the panel cointegration
analysis reveal a statistically significant long-term relationship between foreign direct investments and
economic growth in the examined countries. Capital inflows have been identified as a crucial factor
in supporting economic growth, particularly in countries with high dependence on external financing.
However, ensuring the sustainability of this relationship requires the establishment of macroeconomic
stability, strengthening investor confidence, and improving financial infrastructure. In this regard, it is
of great importance for policymakers to implement economic reforms that encourage foreign direct
investments and to adopt policies that support long-term sustainable growth.

Keywords: Fragile Five, Foreign Direct Investment, Economic Growth, Panel Cointegration
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Emission Policies in The Transport Market Considering
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This research investigates the application of emission policy in the transport market with four modes:
Suez Canal Route (SCR), Northern Sea Route (NSR), railway, and airline. To meet carbon neutrality in
2050, emission control measures have been taken to reduce GHG emissions. However, the framework
for the initial implementation of decarbonization on maritime shipping remains under discussion,
particularly in the context of the NSR. Hydrogen-powered vessels are considered with the emission
tax to evaluate the feasibility of the combined emission policies from an economic-environmental
perspective. It provides a scheme of combined use of both policies (emission tax and hydrogen fuels)
with a muti-mode transport network including maritime shipping (SCR and NSR), railway, and
airline. The share of each mode is quantified by a multinominal logit model. Cost and emissions are
discussed in two distinct scenarios: baseline scenario (H0O) without any emission policy and policy
scenario (H1) considering the emission policy, to evaluate the before-after effect of the policy. The
model is set in the future scope of 2030. The result shows that an emission tax lower than 40 USD/
ton is feasible for satisfying a short-term target by reducing 40% of emissions. However, to achieve
carbon neutrality, the combined use of emission tax and hydrogen fuels is necessary. Additionally, the
use of hydrogen fuels diminishes the competitiveness of SCR and thus causes a shift from maritime
shipping to other alternative modes, sometimes leading to an increase in emissions. The NSR, on the
other hand, is rather more feasible for incorporating hydrogen energy due to its emphasis on carbon
reduction as part of its ecosystem. The railway is also competitive, benefiting from its relatively low
emissions and cost structure, making it an attractive alternative when the competitiveness of SCR
is reduced with hydrogen-powered vessels. However, the airline suffers from high emissions per unit
of service, significantly reducing its attractiveness in the market that is increasingly focused on
sustainability. This research covers the gap in lacking discussions on emission policies in maritime
shipping, especially for the promotion of NSR. This research aims to provide suggestions on emission
policies with various emission reduction targets and the promotion of different modes.

Keywords: Emission Policy, Emission Tax, Hydrogen, Northern Sea Route (NSR), Mode Competition
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Endiistri 4.0 ve Lojistik Sektoriindeki Donusiim:
Lojistik 4.0 Yansimalari

Dr. Ogr. Uyesi Ibrahim INAN ©

Endiistri Miihendisligi Boliimii Toros Universitesi Mersin, 33130, TURKIYE ibrahim.inan@toros.edu.tr

Kiiresellesme siirecinin hizlanmasi ve teknolojik gelismelerin ivme kazanmasiyla birlikte, diinya
genelinde ekonomik ve ticari faaliyetler koklii bir doniisiim gecirmektedir. Bu doniisiimiin merkezinde
yer alan Endiistri 4.0 kavramu, liretim sistemlerini ve i$ modellerini yeniden sekillendirirken, lojistik
sektoriinii de derinden etkilemektedir. Giinlimiizde lojistik, basit bir nakliye anlayisindan ¢ikarak,
stratejik bir deger zinciri haline gelmistir. Ozellikle COVID-19 pandemisinin etkisiyle yayginlasan
VUCA (Degisken, Belirsiz, Karmasik, Muglak) ortaminda, isletmeler i¢in lojistik siireclerin etkin
yOnetimi, rekabet avantaj1 elde etmenin 6tesinde hayatta kalmanin temel kosulu haline gelmistir. Bu
calisma, Akdeniz bolgesinde faaliyette bulunan bes lojistik firmasini inceleyerek Endiistri 4.0'in
lojistik sektoriindeki yansimalarini ve Lojistik 4.0 ad1 verilen yeni paradigmay1 detayli olarak lojistik
sektoriinde gergeklestirilen faaliyetlerin vaka caligmasi yontemiyle incelemektedir. Biiyiik veri, otonom
robotlar, nesnelerin interneti ve artirilmis gerceklik gibi teknolojilerin lojistik siireclere entegrasyonu,
sektorde koklii bir doniisiime yol agmaktadir. Bu teknolojiler, tedarik zincirinin tiim agamalarinda
dijitallesmeyi saglayarak, operasyonel maliyetleri diisiirmekte ve hizmet kalitesini artirmaktadir.
Lojistik 4.0, donanim odakli lojistikten yazilim odakli lojistige gegisi ifade etmekte ve "akilli lojistik"
olarak da adlandirilmaktadir. Ger¢ek zamanli veri analizi, siber-fiziksel sistemlerin entegrasyonu ve
otomasyon sayesinde, lojistik slire¢ler daha verimli, esnek ve miisteri odakli hale gelmektedir. Bu
dontistim, isletmelerin rekabet giiciinii artirirken, miisteri memnuniyetini de yiikseltmektedir. Sonug
olarak, lojistik sektoriindeki firmalarin uzun vadede kiiresel rekabette yer alabilmeleri i¢in, Endiistri
4.0 teknolojilerini benimsemeleri ve Lojistik 4.0 doniisiimiinii gerceklestirmeleri kaginilmazdir.
Gergeklestirilen vaka calismast sonucunda, sirketler tarafindan tercih edilen faaliyetlerin Endiistri
4.0'in lojistik sektoriine yansimasi dogrultusunda gelecekte lojistik operasyonlarin daha verimli,
esnek ve teknoloji odakl bir yapiya evrilmesinde Lojistik 4.0'in roliine 151k tutmaktadir.
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Industry 4.0 and the Transformation in the Logistics
Sector: Reflections of Logistics 4.0
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With the acceleration of the globalization process and the acceleration of technological developments,
economic and commercial activities around the world are undergoing a radical transformation. The
concept of Industry 4.0, which is at the center of this transformation, reshapes production systems and
business models while deeply affecting the logistics sector. Today, logistics has evolved from a simple
transportation approach to a strategic value chain. In the VUCA (Variable, Uncertain, Complex,
Ambiguous) environment, which has become widespread especially with the impact of the COVID-19
pandemic, effective management of logistics processes has become a fundamental condition for
survival beyond gaining competitive advantage for businesses. This study examines the reflections of
Industry 4.0 in the logistics sector and the emergence of the new paradigm called Logistics 4.0
through a detailed case study of five logistics companies operating in Turkey’s Mediterranean region.
The integration of technologies such as big data, autonomous robots, the Internet of Things and
augmented reality into logistics processes is leading to a radical transformation in the logistics industry.
These technologies provide digitalization at all stages of the supply chain, reduce operational costs
and increase service quality. Logistics 4.0 refers to the transition from hardware-focused logistics to
software-focused logistics and is also called "smart logistics". With the support of real-time data
analysis, integration of cyber-physical systems and automation, logistics processes are becoming
more efficient, flexible and customer-focused. This transformation increases the competitiveness
of businesses and increases customer satisfaction. As a result, it is inevitable for companies in the
logistics industry to adopt Industry 4.0 technologies and realize the Logistics 4.0 transformation in
order to take part in global competition in the long term. As a result of the case study, the activities
preferred by companies shed light on the role of Logistics 4.0 in evolving logistics operations into
a more efficient, flexible and technology-focused structure in the future in line with the reflection of
Industry 4.0 on the logistics industry.

Keywords: Industry 4.0, Logistics, Logistics 4.0, Transformation
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E-Ticaret Lojistiginde Drone Tabanh Teslimat i¢cin
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Son yillarda dijitallesmenin etkisiyle hizla biiyliyen e-ticaret sektorii, degisen tiiketici beklentileri
dogrultusunda daha hizli, esnek ve cevre dostu teslimat ¢dziimlerine olan ihtiyaci artirmstir. Ozellikle
COVID-19 pandemisiyle birlikte ¢evrimigi alisverige olan talebin artmasi, lojistik siireglerde yenilikei
teknolojilere olan ilgiyi hizlandirmistir. Bu baglamda, geleneksel kara yolu tagimaciliina alternatif
olarak gelistirilen insansiz hava araglar1 (dronelar), son kilometre teslimatlarinda dikkat cekici bir
secenek haline gelmistir. Dronelar, trafik sikisikligini azaltma, teslimat siirelerini kisaltma ve karbon
salimin1 diistirme gibi avantajlartyla kentsel lojistikte dnemli bir potansiyel sunmaktadir. Bununla
birlikte, bu teknolojilerin operasyonel verimliligi ve siirdiiriilebilirligi, gercek¢i ve kapsamli
senaryolarla modellenerek daha ayrintili bir sekilde degerlendirilmelidir. Bu ¢alismada, kentsel
alanlarda farkli tasima kapasitelerine sahip (kiiciik, orta ve biiyiik) dronelarin kullanildig teslimat
sistemlerinin performansini incelemek amaciyla bir ayrik olay simiilasyonu modeli gelistirilmistir.
Model, enerji tiiketimi, teslimat siireleri ve CO: emisyonlar1 lizerindeki etkileri analiz etmeyi
hedeflemistir. Simiilasyon kapsaminda, farkli biiyiikliikteki dronelara ait hiz ve tasima kapasiteleri
dikkate alinarak, farkli teslimat senaryolari olusturulmustur. Modelde, her miisteri icin siparis
agirligina uygun bir drone atanmis ve drone kapasitelerinin siirlar1 dogrultusunda bir arag se¢im
mekanizmasi gelistirilmistir. Teslimat siirecleri sirasinda, drone hizlarinin dogadaki degisken kosullar
(6rnegin rilizgar etkisi) goz Oniinde bulundurularak dinamik bir sekilde belirlendigi bir yap1
benimsenmistir. Elde edilen bulgular, dogru bir ara¢ se¢im stratejisi ve kapasite yOnetimiyle
dronelarin teslimat siireclerinde 6nemli zaman tasarruflar1 saglayabilecegini ve ayni zamanda toplam
karbon emisyonlarini azaltmada etkili olabilecegini gostermektedir. Bu baglamda, dronelarin dogru
sekilde kurgulanan sistemler dahilinde teslimat siireclerini optimize edebilecegi ve ¢evresel etkileri
azaltabilecegi ongdriilmiistiir.

Anahtar Kelimeler: Ayrik Olay Simiilasyonu, CO. Emisyonu, Drone Teslimat, E Ticaret

59

Abstract of Proceedings Book


https://orcid.org/0009-0002-4482-969X
https://orcid.org/0009-0002-4482-969X
mailto:İlaydaaral602@gmail.com
mailto:sinem.ozkan@idu.edu.tr
mailto:damla.kizilay@idu.edu.tr
https://orcid.org/0000-0002-6561-8819
https://orcid.org/0000-0002-6561-8819
https://orcid.org/0000-0002-7181-5800
https://orcid.org/0000-0002-7181-5800

EJ D E A L 5th International Symposium on Sustainable Logistics 'Green Deal'

Go to
CONTENTS

Simulation and Optimization Model for Drone-Based
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In recent years, the rapidly growing e-commerce sector, driven by digitalization, has increased the
demand for faster, more flexible, and environmentally friendly delivery solutions in line with changing
consumer expectations. Especially with the COVID-19 pandemic, the demand for online shopping
has accelerated the interest in innovative technologies within logistics processes. In this context,
unmanned aerial vehicles (drones), developed as an alternative to traditional road transportation, have
become a notable option for last-mile deliveries. Drones offer significant potential in urban logistics,
with advantages such as reducing traffic congestion, shortening delivery times, and lowering carbon
emissions. However, the operational efficiency and sustainability of these technologies need to be
evaluated through realistic and comprehensive scenarios. In this study, a discrete event simulation
model was developed to evaluate the performance of delivery systems utilizing drones with different
load capacities (small, medium, and large) in urban areas. The model aims to analyze the effects on
energy consumption, delivery times, and CO: emissions. In the simulation, different delivery
scenarios were created, taking into account the speeds and load capacities of drones of various sizes.
The model assigns a suitable drone considering the order weight of each customer and develops a
vehicle selection mechanism based on the capacity limits of the drones. During the delivery processes,
a dynamic approach was adopted where drone speeds are determined considering environmental
variables (such as wind effects). The results obtained show that, with the right vehicle selection
strategy and capacity management, drones can provide significant time savings in delivery processes
and also be effective in reducing total carbon emissions. In this regard, it is anticipated that drones,
when incorporated into well- structured systems, can optimize delivery processes and reduce
environmental impacts.

Keywords: CO: Emissions, Discrete Event Simulation, Drone Delivery, E-Commerce

60

Abstract of Proceedings Book


https://orcid.org/0009-0002-4482-969X
https://orcid.org/0009-0002-4482-969X
mailto:İlaydaaral602@gmail.com
mailto:sinem.ozkan@idu.edu.tr
mailto:damla.kizilay@idu.edu.tr
https://orcid.org/0000-0002-6561-8819
https://orcid.org/0000-0002-6561-8819
https://orcid.org/0000-0002-7181-5800
https://orcid.org/0000-0002-7181-5800

Go to
CONTENTS

5th International Symposium on Sustainable Logistics 'Green Deal' EJ D E A L

Evaluating The Contribution of Sustainable Logistics
to Supply Chain Effectiveness and Environmental
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This study proposes a conceptual model that explores the interconnectedness of green logistics, supply
chain effectiveness, and ecological sustainability. It investigates how implementing sustainable
logistics practices can simultaneously improve operational efficiency and minimize the environmental
footprint of supply chains. The model aims to demonstrate how optimizing logistics can lead to both
economic and environmental benefits. By examining the relationships between these crucial elements,
this paper offers a framework for companies to enhance both their sustainability efforts and overall
supply chain performance. Drawing on theories from supply chain management, environmental
science, and operations research, the research utilizes a multidisciplinary literature review to underpin
the proposed model. This model links various green logistics practices — such as green transportation,
waste reduction, and renewable energy use — to measurable efficiency and sustainability metrics.
Anchored in empirical research and supported by theoretical frameworks like the Triple Bottom Line
and Resource-Based View, the study examines the potential connections between eco-friendly
practices and key performance indicators. By integrating these components, the model provides a
structured foundation for future empirical research, offering valuable insights into how sustainable
logistics practices can enable both operational excellence and environmental responsibility across
diverse business environments. The ultimate goal is to provide practical guidelines and theoretical
insights for supply chain managers seeking to reconcile profitability with environmental stewardship,
ultimately leading to improved supply chain performance, environmental stewardship, and long-term
sustainability.
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Decision-making is the process by which individuals or organizations choose the most appropriate
alternative for a specific goal. This process involves making a choice among alternatives and analyzing
the rational, cognitive, and situational factors behind that choice. Multiple Criteria Decision Making
(MCDM) analyzes alternatives and determines the appropriate option for decision-making problems
involving more than one criterion. MCDM includes some basic processes. These are the stages of
weighing the alternatives, ranking them, and finding the appropriate option. These methods holistically
address both quantitative and qualitative criteria in cases where traditional single-criteria decision
models are inadequate. Logistics performance evaluation also has multiple criteria, such as Customs,
Infrastructure, International Shipments, Logistics quality and competence, Tracking and Tracing, and
Timeliness. In this context, using MCDM methods in logistics performance evaluation becomes
methodologically appropriate and analytically necessary. BRICS is a group of countries consisting of
Brazil, Russia, India, China, and South Africa. These countries, which are developing and have
increasing strategic importance in the global supply chain, attract attention with their differences and
potential in logistics. Comparing the logistics performances of BRICS allows the analysis of their
positions in global supply chains and the methodological testing of the applicability of multi-criteria
decision-making approaches. In this study, the fuzzy AHP method was preferred in weighting the
criteria. The alternatives were ranked using the WASPAS method. Fuzzy AHP can model decision-
makers' judgments that are not precise and more clearly defined in linguistic terms. WASPAS is a
hybrid technique that provides reliable ranking by combining the weighted sum and multiplication
methods. The country ranking obtained because of the analysis completely coincides with the World
Bank's LPI data, clearly demonstrating the methodological consistency and practical validity of the
multi-criteria decision-making methods used.
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Evaluation of Controlled Environment Agriculture
Practices for Agricultural Sustainability in Challenging
Urban Climates: A Comparative Study of Oslo and
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The global population has grown rapidly over the last two centuries, reaching 8 billion in 2023 from just 1
billion in the 1800s. Urbanization has paralleled this growth, with over 55% of the global population now
residing in cities. However, more than 35% of people worldwide face moderate to severe food insecurity.
Urban expansion often leads to the loss of fertile agricultural lands, creating longer and more complex food
supply chains, and increasing the difficulty of ensuring access to safe, sustainable food. The agricultural sector
plays a critical role in meeting the nutritional needs of the global population. Yet it faces severe challenges,
including soil degradation, water and energy scarcity, labor shortages, and the growing impact of climate
change. Despite advancements in agricultural technology, traditional farming methods often fall short in
addressing these pressing issues—particularly in densely populated urban areas and in regions with harsh
climates or limited natural resources. To address these challenges, alternative urban farming models such as
hydroponics, aquaponics, aeroponics, vertical farming, and greenhouse agriculture have gained attention.
Controlled Environment Agriculture (CEA) stands out among these innovations. It enables year-round crop
production in fully enclosed environments, independent of natural soil, sunlight, and weather conditions. CEA
minimizes environmental impact while offering a sustainable method of food production tailored for urban
centers. This study aims to assess whether hydroponics-based Controlled Environment Agriculture can
provide a viable and sustainable alternative to conventional farming, especially in cities with difficult climatic
and geographic conditions. A qualitative research approach was adopted, including a literature review focusing
on key agricultural inputs—soil, water, energy, labor, and climate resilience. CEA practices were analyzed
through a SWOT (Strengths, Weaknesses, Opportunities, Threats) framework, comparing them with traditional
agriculture from a sustainability perspective. In the final phase, a comparative case study was conducted using
two capital cities: Oslo (cold climate, limited daylight) and Riyadh (hot, arid climate). These cities were
selected as examples of contrasting, yet challenging environments where conventional agriculture faces
considerable limitations. Findings from the case studies were integrated with the literature review to evaluate
the practicality and sustainability of CEA in diverse climatic conditions. The results indicate that CEA holds
significant potential for improving urban food security, reducing dependence on traditional agricultural
systems, and enhancing resilience to climate change in geographically extreme locations.

Keywords: Agricultural Sustainability, Controlled Environment Agriculture, Urban Farming, Vertical
Farming, Hydroponics, Indoor Crop Production, Smart Agriculture

63

Abstract of Proceedings Book


mailto:yucesoytayfun71@gmail.com
https://orcid.org/0000-0002-0352-9757
https://orcid.org/0000-0002-0352-9757

EJ D E A L 5th International Symposium on Sustainable Logistics 'Green Deal'

Go to
CONTENTS

Evolving Logistics: Optimization with Digital Twins

Asst. Prof. Dr. Mehmet YORUKOGLU @

Department of Industrial Engineering Toros University Mersin 33340, Tiirkiye Mehmet.yorukoglu@toros.edu.tr

Today, as in all sectors, the use of digital technologies in the logistics sector to gain a competitive
advantage and increase operational efficiency is becoming increasingly widespread. One of the most
up-to-date of these technologies, the "Digital Twin" technology, has the potential to revolutionize
logistics processes. In this study, completed studies on the subject were examined through a literature
review, and the developments revealed by scientific studies conducted to date and the future vision
were discussed. Digital twin applications carried out in various sectors by different disciplines
were examined by scanning case studies, and inspirational application examples with potential for
the logistics sector were discussed, and inferences were made. A digital twin is a virtual copy of
physical assets or processes. The use of digital twins in logistics processes will bring significant
innovations in areas such as warehouse management, transportation, inventory tracking, and supply
chain optimization. As a groundbreaking technology, the fact that it can offer different alternatives to
logistics science and the sector has encouraged us to focus on this subject. As a result of the research,
it has been revealed that warehouse layout, storage capacity and material flow can be optimized by
creating virtual models of warehouses thanks to digital twins, route optimization, fuel consumption
tracking and maintenance planning can be done by creating virtual copies of vehicles in transportation
processes, stock levels can be optimized by tracking virtual inventory with real-time data in stock
tracking, possible scenarios can be simulated in supply chain optimization and risks can be reduced
by creating a virtual supply chain model. The innovations that digital twins will bring to the logistics
sector will not only increase operational efficiency but also reduce costs, increase customer
satisfaction, and support sustainability. The purpose of this study is to shed light on the future of the
sector and make suggestions by examining the potential and innovations of digital twin use in the
logistics sector in detail, and evaluating the benefits and challenges that digital twins will bring to the
logistics sector.

Keywords: Digital Twin, Innovation, Logistics, Operational Efficiency, Supply Chain Optimization.
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Gelecegin Havacihig I¢in Yeni Enerji Paradigmas::
Siirdiiriilebilir Yakitlar Uzerine Bir Inceleme

I Beyzanur OZKOK © ? Furkan OKULEVI®
3 Prof. Dr. Vildan DURMAZ ©

1 Havacilik Yonetimi Anabilim Dali Eskisehir Teknik Universitesi Eskisehir, 26000, Tiirkiye beyzanurozkok@ogr.eskisehir.edu.tr
2 Havacilik Yonetimi Anabilim Dali Eskisehir Teknik Universitesi Eskisehir, 26000, Tiirkiye furkanokulevi@ogr.eskisehir.edu.tr
3 Havacilik Yonetimi Anabilim Dali Eskisehir Teknik Universitesi Eskisehir, 26000, Tiirkiye vkorul@eskisehir.edu.tr

Hava tasimaciligi, kiiresel baglantilar1 saglamasi ve ticareti kolaylastirmasi bakimindan giintimiiziin
vazgecilmez bir sektdriidiir. Ancak, bu sektoriin hizla biiylimesi, beraberinde ciddi ¢evresel sorunlar1 da
getirmektedir. Artan yolcu ve kargo trafigi, karbon emisyonlarinin yiikselmesine ve dolayisiyla iklim
degisikligi ile hava kalitesinin bozulmasina katkida bulunmaktadir. Bu durum, havacilik sektoriinde
daha siirdiiriilebilir uygulamalarin ve alternatif yakitlarin gelistirilmesini zorunlu kilmaktadir. Bu
calisma, siirdiirtilebilir havacilik yakitlarinin gelisimi, iiretim siirecleri, ¢esitli tiirleri ve gelecekteki
potansiyelleri lizerine kapsamli bir inceleme sunmayir amaglamaktadir. Siirdiiriilebilir Havacilik
Yakitlar1 (SAF), geleneksel jet yakitlarina kiyasla daha diistik sera gazi emisyonu sunan ve ¢esitli
biyolojik kaynaklardan elde edilebilen yenilenebilir bir alternatiftir. Makalede, SAF'in havacilik
sektdriine entegrasyonunun ¢evresel, ekonomik ve teknolojik boyutlari ele alinmakta, ayni zamanda
bu siirecin 6niindeki engeller ve firsatlar da degerlendirilmektedir. Calismada, SAF'in mevcut durumu
ve kullanim 6rnekleri incelenerek, sektordeki farkindalik ve uygulama diizeyi ortaya konulmaktadir.
Ayrica, SAF kullanimmin giiglii ve zayif yonleri, sundugu firsatlar ve karsilastigi tehditler GZFT
analizi ile sistematik bir sekilde incelenmektedir. Bu analiz, SAF'in havacilik sektoriindeki
potansiyelini ve karsilasilabilecek zorluklar1 daha kapsamli bir sekilde anlamay1 saglamaktadir.
Makale, SAF'm havacilik sektoriiniin siirdiiriilebilirlik hedeflerine ulasmasinda 6nemli bir rol
oynayabilecegini, ancak bu hedeflere ulasmak icin teknolojik, ekonomik, politik ve sosyal alanlarda
cesitli adimlar atilmasi gerektigini vurgulamaktadir.

Anahtar Kelimeler: Alternatif Yakitlar, Biyoyakitlar, Cevresel Siirdiiriilebilirlik, GZFT Analizi,
Hava Tasimacilig1, Iklim Degisikligi, Karbon Emisyonu, Siirdiiriilebilir Havacilik Yakitlar1 (SAF),
Stirdiiriilebilirlik
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New Energy Paradigm for Future Aviation: A Review of
Sustainable Fuels
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1 Department of Aviation Management Eskisehir Technical University Eskisehir, 26000, Tiirkiye beyzanurozkok@ogr.eskisehir.edu.tr
2 Department of Aviation Management Eskigehir Technical University Eskisehir, 26000, Tiirkiye furkanokulevi@ogr.eskisehir.edu.tr
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Air transportation is an indispensable sector of today's world, providing global connections and
facilitating trade. However, the rapid growth of this sector brings about significant environmental
problems. The increase in passenger and cargo traffic contributes to the rise in carbon emissions and,
consequently, to the deterioration of climate change and air quality. This situation necessitates the
development of more sustainable practices and alternative fuels in the aviation industry. This study
aims to provide a comprehensive review on the development of sustainable aviation fuels, their
production processes, various types and future potential. Sustainable Aviation Fuels (SAF) is a
renewable alternative that offers lower greenhouse gas emissions compared to traditional jet fuels and
can be obtained from various biological sources. The article discusses the environmental, economic,
and technological dimensions of SAF's integration into the aviation sector, while also evaluating the
obstacles and opportunities in this process. The study examines the current status and usage examples
of SAF, revealing the level of awareness and implementation in the sector. In addition, the strengths
and weaknesses of SAF use, the opportunities it offers, and the threats it faces are systematically
analyzed using SWOT analysis. This analysis provides a more comprehensive understanding of SAF's
potential in the aviation sector and the challenges that may be encountered. The article emphasizes
that SAF can play a significant role in the aviation sector's achievement of sustainability goals but
also highlights the need for various steps to be taken in the technological, economic, political, and
social fields to reach these goals.

Keywords: Air Transportation, Alternative Fuels, Biofuels, Carbon Emissions, Climate Change
Environmental Sustainability, Sustainable Aviation Fuels (SAF), Sustainability, SWOT Analysis
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Global Inequality in Sustainable Logistics: The Green
Growth Gap Between Developed and Emerging
Countries, through CIMO-Logic

1'Yavuz KORKMAZYUREK®
2 Eda MUKAN ©

1 Toros University Mersin 33340, Tiirkiye yavuz.korkmazyurek@toros.edu.tr
2 Toros University Mersin 33340, Tiirkiye eda.mukan@catoni.com.tr

As climate action becomes central to global policy agendas, the transition toward sustainable logistics emerges
as a strategic imperative. Yet this transition reveals a growing divide: developed nations are rapidly advancing
through technological infrastructure and strong governance, while emerging economies face systemic
obstacles in their green transformation journey. This disparity defines what we refer to as the Green Growth
Gap a critical but underexamined dimension of global inequality in the logistics sector. This study interrogates
the drivers of this gap through the CIMO Logic framework (Context—Intervention—-Mechanism— Outcome),
providing a realist analytical lens to explore how identical sustainability interventions such as international
green standards or climate finance yield divergent results across geopolitical contexts. Developed nations
capitalize on strong governance, green incentives, and public awareness to accelerate progress, while emerging
nations often encounter policy failure due to institutional fragility, trade dependency, and limited access to
innovation. The rise of green protectionism, where environmental compliance serves as a covert trade barrier,
further entrenches this divide.Additionally, study emphasizes the often-overlooked social dimension of
sustainable logistics, arguing that climate justice cannot be achieved without acknowledging the unequal
capacity of nations to meet global expectations. Through this lens, the Green Growth Gap is not merely a
technological or regulatory issue it is a reflection of deeper systemic asymmetries in global development. The
study concludes by advocating for differentiated and context-aware policy mechanisms, including equitable
technology transfer, conditional financing, and adaptive sustainability governance. Bridging the Green Growth
Gap requires more than global ambition; it demands structural empathy and inclusive innovation.In this regard,
the study argues that sustainability in logistics. The success of the transition depends on implementing inclusive,
context-aware strategies that recognize sustainability as both a developmental goal and a matter of global
equity. Concordantly, to trigger research on a novel and important sub-field of sustainable logistics
management, the CIMO-based framework of the green growth gap is delineated to address global sustainable
logistics inequalities in this paper. A few studies have explored global inequalities in sustainable logistics
research. Therefore, little is known about the green growth gap (GGG) of logistics across countries. Given this
backdrop, this paper addresses the GGG of logistics by taking a systematic literature review approach. A
holistic approach that combines green innovation, renewable energy, and economic globalization can aid in
closing the gap between developed and emerging countries in sustainable logistics.

Keywords: Green Growth Gap, Sustainable Logistics, Global inequality, CIMO Logic, Climate Justice, Green
Protectionism, Emerging Economies, Developed Countries.

67

Abstract of Proceedings Book


mailto:yavuz.korkmazyurek@toros.edu.tr
mailto:eda.mukan@catoni.com.tr
https://orcid.org/0000-0001-8329-4080
https://orcid.org/0000-0001-8329-4080
https://orcid.org/0000-0002-1631-0818
https://orcid.org/0000-0002-1631-0818

EJ D E A L 5th International Symposium on Sustainable Logistics 'Green Deal'

Go to
CONTENTS

Green Finance: An Evolution of Traditional Finance or
a New Ethical Paradigm? A Conceptual Discussion in
the Context of the Green Deal
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1 Faculty of Economics and Administrative Sciences Baskent University Ankara, 06790, TURKIYE gurayk@baskent.edu.tr
2 Faculty of Economics and Administrative Sciences Baskent University Ankara, 06790, TURKIYE kayhanocal@gmail.com

The concept of green finance gained prominence post-2010 UN Climate Change Conference with the Green Climate Fund's
establishment for financial aid in emission reduction and climate adaptation in developing nations. The Paris Agreement
and the European Green Deal have catalyzed significant changes in production, consumption, and the financial system,
aligning them with environmental policies and sustainability objectives. Within this context, green finance refers to the
reshaping of traditional financial instruments and institutions in line with sustainability principles. However, a critical
question arises: Is green finance simply a sustainable evolution of traditional finance, or does it represent a new ethical
paradigm? This study explores the structural parallels and distinctions between green finance and traditional finance. The
two systems exhibit significant overlap in fundamental components such as credit mechanisms, interest rates, and risk
assessment techniques. Nevertheless, traditional finance focuses on maximizing returns via efficient capital allocation,
whereas green finance directs capital towards environmentally positive initiatives, reinterpreting conventional tools
through ethical considerations. Two primary perspectives dominate the literature. The first posits that green finance
represents a progressive adaptation of traditional finance to support sustainable goals. The second interprets green finance
as a significant paradigm shift, suggesting a reformation of capitalism based on ethical principles. In Turkey and similar
developing nations, green finance is nascent but increasingly aligns with sustainable development aims. Currently, green
finance exhibits a hybrid structure. While there is a growing emphasis on environmental responsibility and ethical values,
financial return remains at the core of the system. Achieving a genuine ethical paradigm shift will require further measures
such as mandatory ESG reporting, transparent environmental auditing mechanisms, and the effective use of environmental
performance scores in credit evaluations. Methodologically, this is a conceptual study based on a theoretical approach and
literature analysis, focusing on the structural features of green finance and its potential for value-driven transformation.
Within the framework of the European Green Deal, the transformation of the financial sector is particularly crucial for
funding green projects in carbon-intensive industries such as manufacturing, logistics, and supply chains. Given the high
levels of carbon emissions in logistics operations, green finance emerges as a strategic tool for guiding this sector toward
low-carbon investments—ensuring both environmental and economic sustainability. Therefore, this study also explores
whether green finance mechanisms in the logistics sector facilitate mere financial transitions or indicate a broader, value-
based transformation. The objective of this study is to provide an analytical assessment of the trajectory of green finance,
based on literature, theoretical perspectives, and current practices. It questions whether green finance has evolved beyond
merely “green-labeled funds” and offers a conceptual framework to understand its dual character—as both a sustainable
extension of traditional finance and a value-based paradigm shift. In doing so, the study contributes to the literature by
clarifying the structural and ethical dimensions of green finance, and by highlighting its transformative potential within
the global financial system. In conclusion, this study argues that green finance must be evaluated both as an instrumental
transformation (a sustainable version of the financial system) and as a value-driven paradigm (balancing ethics and
finance).

Keywords: European Green Deal, Ethical Paradigm, Green Finance, Sustainability.
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Green Leadership Practices in Undeveloped Countries
in the Logistics Sector: Feasibility, Effectiveness and
Hindering Factors The Development Road Project
Between Tiirkiye and Iraq

Dr. Seckin DOGAN ©

Toros University Mersin 33340, Tiirkiye seckin.dogan@toros.edu.tr

Despite the recent emergence of the concept of green leadership, there has been an increasing interest
in this field in recent years. As posited in the extant literature on the subject, and with a particular
emphasis on the contributions of developed countries, the notion of green leadership exerts a pivotal
influence on the functioning and operations of organisations. However, studies on this subject are
rarely encountered in undeveloped countries, and the number of studies in developing countries is
limited. Conversely, the Development Road Project between Tiirkiye and Iraq is a significant initiative
that merits consideration within this framework. The project under discussion, which aims to create a
trade and transport corridor starting from the Persian Gulf and extending to Europe through Tiirkiye,
is a notable large-scale infrastructure and logistics move. Despite the anticipated high economic
contribution of the project, the potential ecological impacts cannot be disregarded. The present study
examines the applicability of green leadership initiatives, particularly at the firm level—primarily
in an undeveloped country (Iraq), and secondarily in a developing country (Tiirkiye), as well as the
effectiveness of these practices. Open-ended interviews are planned as the primary research method.
This study addresses a gap in the literature by comprehensively analysing the evolution of green
leadership in undeveloped countries. Furthermore, it sheds light on the cultural and structural
dimensions of the relationship between leadership, environmental concerns, and development.

Keywords: Green Leadership, Organisational Behaviour, Green Deal, Management, Logistics
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System Dynamics Modelling (SD) and Artificial Intelligence (AI) share many similarities as both fields
are concerned with modeling complex systems, understanding their behavior and predicting future
outcomes. Our contribution aims to highlight the various challenges and research questions raised by
the combined use of system dynamics and artificial intelligence in logistics problems. By modelling
the interactions between the various components of a logistics system, this approach makes it possible
to identify the leverage points for action to optimise performance and anticipate long-term effects.
System dynamics (SD) and artificial intelligence (Al) opens up the possibility of (1) Understanding
complex interactions ; (2) Optimising stocks levels and flows ; (3) Improving responsiveness and
resilience ; (4) Reducing costs and inefficiencies ; (5) Simulating scenarios and anticipating the future
(6) Encourage cross-functional collaboration ; (7) Reduce the bullwhip effect in the supply chain;
(8) Integrating environmental and sustainability aspects. These few challenges from SD and Al
synergies should enable companies to take a global, systemic view of their logistics, identifying key
feedback loops and testing strategies in simulated environments. This helps for improving stock and
flow management, reducing logistics costs, optimising customer satisfaction, strengthening resilience
in the face of disruption and promoting more sustainable and responsible practices. SD and Al could
become strategic tool for making better-informed decisions and improving the overall performance
of logistics systems.

Keywords: Artificial Intelligence, System Dynamics, Logistics, Optimization, Reinforcing Loops
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[klim Politikas1 Belirsizlikleri ile BIST Gida ve Icecek
Endeksi Arasindaki Esbiitiinlesme Iliskinin incelenmesi

Ars. Gor. Dr. Ecem ARIK @

Isletme Béliimii Toros Universitesi Mersin, 33140, TURKIYE ecem.ozhan@toros.edu.tr

Tarim, gidanin temel girdisi olmasi sebebiyle tarim faaliyetleri lizerinde dogrudan etkisi bulunan iklim
degisimleri diger sektore kiyasla gida sektoriiniin performansi ve siirdiiriilebilirligi agisindan biiyiik 6neme
sahiptir. Dolayisiyla, gida sanayi iiretim miktar1 ve {iriin kalitesi iklim degisimlerinden etkilenmektedir. Ayrica,
gida sanayisinde kullanilan {iriinlerin mevsimselligi, bolgesel farkliliklardan kaynaklanan iirlin ¢esidinde
yasanan problemler, iiretici sayis1 gibi ¢esitli etmenlere bagli olarak iiretim kontrolii zarar gérmektedir. Avrupa
Cevre Ajanst (European Climate Agency) raporuna gore, iklim degisimi nedeniyle ortaya ¢ikan riskler, gida
giivenligine yonelik risklere doniisebilmektedir. Ayrica, iklim degisikligine bagli olarak gida tedariginde
yasanan kesintiler, gida piyasasinda fiyat oynakliklarina neden olurken makroekonomik diizeyde uzun vadede
iilke ekonomilerinin olumsuz yonde etkilenmesine yol agabilmektedir. Buna gore, iklim degisikliginin tarim
iizerindeki etkileri nedeniyle Gayri Safi Yurtici Hasila (GSYH) toplamindaki ortalama diisiisiin 2050 y1lina kadar
%1’e ulagmas1 beklenmektedir. Genel olarak uzun vadede iklim degisimlerinden kaynaklanan arz daralmasi
gida fiyatlarina baski yaparak gida sektorii ¢iktisinda diisiise neden olacagi yoniinde beklentiler bulunmaktadir.
Iklim politikalari, tarimsal {iretim ve fiyatlandirma ile iliskisi nedeniyle iilke ekonomileri agisindan nem tasir.
Iklimde yasanan degisimler tarimsal iiretim maliyetlerini arttirarak gida piyasasim etkilemektedir. Bu
calismanin amaci Iklim Politikas1 Belirsizlik Endeksi (Climate Policy Uncertainty Index, CPU) ile Borsa
Istanbul Gida ve Igecek Endeksi (XGIDA) arasindaki uzun dénemli iliskilerin incelenmesidir. Calismada,
01.02.1997 ile 01.12.2024 donemleri arasinda aylik veriler kullanilarak analizler gerceklesmistir. Analiz
asamasinda ilk olarak serilerin dogal logaritmasi (In) alinarak serilere logaritmik doniisiim uygulanmistir.
Serilere uygulanan Genisletilmis Dickey Fuller (Augmented Dickey Fuller, ADF) birim kdk testi sonucunda
serilerin birinci farkta duraganlastigi I(1) tespit edilerek degiskenler arasindaki uzun dénemli iligkiler Johansen
esbiitiinlesme ile Granger nedensellik testi ile incelenmistir. Johansen esbiitiinlesme testinden elde edilen
bulgulara gore degiskenler arasinda herhangi bir esbiitiinlesme iligkisi olmadigi dolayis1 ile CPU ile
XGIDA’nin uzun dénemde birlikte hareket etmedigi belirlenmistir. Granger nedensellik test bulgularina gore
CPU’nun XGIDA’ nin Granger nedeni oldugu sonucuna ulasilmistir. Bu sonug, XGIDA’daki degisimler i¢in
CPU degerlerinin takip edilebilecegini gostermistir. XGIDA ile CPU arasindaki diirtii-tepki fonksiyonu
sonuclarina gore ise CPU’daki bir birimlik pozitif soklara karsilik XGIDA ’nin hem kisa hem de uzun dénemde
pozitif tepki verdigi gozlenmistir. Calismadan elde edilen sonuglar hem Tiirkiye’deki politika yapicilar hem
de tasarruflarini hisse senetlerinde degerlendiren borsa yatirimcilari agisindan 6nemlidir. Bu dogrultuda,
XGIDA endeksindeki hisse senetlerine yatirim yapan yatirimeilarin kiiresel iklim politikasindaki degisimleri
dikkate almalar1 yatirim kararlar1 igin fikir saglayabilir. Ek olarak, iklim politikast belirsizliklerinin BIST Gida
ve Igecek endeksini dolayistyla bu kapsamda faaliyet gdsteren gida sirketleri iizerinde etkiye sahip olmasi gevre
ve iklim politikalarinda aktif rol oynayan politika yatirnmcilariin gelistirecegi politikalar i¢in yonlendirici
olabilir.

Anahtar Kelimeler: BIST Gida ve igcecek Endeksi, Iklim Politikasi Belirsizlikleri, Johansen Esbiitiinlesme
Testi.
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Examining the Cointegration Relationship Between
Climate Policy Uncertainties and BIST Food and
Beverage Index

Res. Asst. Dr. Ecem ARIK ©

Department of Business Administration Toros University Mersin, 33140, TURKIYE ecem.ozhan@toros.edu.tr

Since agriculture is the main input of food, climate changes, which have a direct impact on agricultural
activities, are of great importance for the performance and sustainability of the food sector compared to other
sectors. Therefore, food industry production quantity and product quality are affected by climate change. In
addition, production control is damaged due to various factors such as the seasonality of the products used
in the food industry, problems in product variety due to regional differences, and the number of producers.
According to the European Climate Agency report, risks arising from climate change can turn into risks to food
safety. In addition, interruptions in food supply due to climate change can cause price volatility in the food
market and negatively affect national economies in the long run at the macroeconomic level. Accordingly, the
average decline in the total Gross Domestic Product (GDP) due to the impacts of climate change on agriculture
is expected to reach 1% by 2050. In general, there are expectations that in the long run, supply constraints due
to climate change will put pressure on food prices and lead to a decline in food sector output. Climate policies
are important for national economies due to their relationship with agricultural production and pricing. Changes
in climate affect the food market by increasing agricultural production costs. The aim of this study is to examine
the long-term relationship between the Climate Policy Uncertainty Index (CPU) and the Borsa Istanbul Food
and Beverage Index (XGIDA). In the study, monthly data for the period between 01.02.1997 and 01.12.2024
were used. In the analysis phase, firstly, the natural logarithm (In) of the series was taken and logarithmic
transformation was applied to the series. As a result of the Augmented Dickey Fuller (ADF) unit root test
applied to the series, it was determined that the series were stationary at first difference I(1) and the long-
run relationships between the variables were examined with Johansen cointegration and Granger causality test.
According to the findings obtained from the Johansen cointegration test, it is determined that there is no
cointegration relationship between the variables, so CPU and XGIDA do not move together in the long run.
According to the Granger causality test findings, it is concluded that CPU is the Granger cause of XGIDA.
This result shows that CPU values can be monitored for changes in XGIDA. According to the impulse-response
function results between XGIDA and CPU, it is observed that XGIDA responds positively to one unit positive
shocks in CPU in both short and long run. The results obtained from the study are important for both
policymakers in Turkey and stock market investors who invest their savings in stocks. Accordingly, investors
investing in stocks in the XGIDA index should take into account the changes in global climate policy, which
may provide insights for their investment decisions. In addition, the fact that climate policy uncertainties have
an impact on the BIST Food and Beverage index and thus on food companies operating in this context may be
a guide for the policies to be developed by policy investors who play an active role in environmental and climate
policies.

Keywords: BIST Food and Beverage Index, Climate Policy Uncertainties, Johansen Cointegration Test.
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Within the scope of this study, medical waste management (MWM) processes are addressed from an Industrial
Engineering (IE) perspective. In this context, the applicability of different engineering techniques to MWM has
been evaluated, and the potential contributions of these approaches to the process have been presented. Due to
the biological and environmental risks posed by medical waste, it is emphasized that its management is a critical
issue not only for healthcare institutions but also for public and environmental health. It is suggested that IE
techniques, such as optimization, Supply Chain Management (SCM), system dynamics, and risk analysis, have
an essential role to make more efficient and robust systems in each stage of the process, particularly in the context
of sustainability. From the SCM perspective, key components such as network design, capacity planning, and
logistics processes stand out in MWM. The collection, separation, and routing of waste to appropriate facilities
require strategic decision-making and an effective management mechanism, which is crucial to achieving
sustainability goals. Reverse logistics, including recycling and sterilization processes, contributes to minimizing
environmental damage. Waste transportation is a complex routing problem that depends on several factors, including
the locations of medical facilities, the quantity of vehicles, and vehicle capacities. In this context, vehicle routing,
scheduling, and assignment algorithms offer opportunities to optimize the process in terms of time and cost. During
the transportation of medical waste, each node in the network poses potential health and environmental risks, which
must be considered when designing the network. While improper disposal techniques may raise the risk of
contamination through soil, water, and air, improper handling practices can result in an uncontrolled spread of
harmful microorganisms. Furthermore, healthcare workers and disposal personnel are directly exposed to potential
infection risks through contact with medical waste. At this point, system mapping helps visualize the
relationships between disposal processes, the spread of harmful microorganisms, contributing to a more holistic
evaluation of the process. Identifying key variables makes it possible to define the main factors affecting MWM
and lays the groundwork for developing decision support systems. Analysing feedback loops enables the assessment
of the long-term impacts of mismanagement and supports the development of strategies to prevent the spread of
harmful microorganisms. From an IE perspective, the use of system dynamics allows for the simulation of processes,
more efficient resource allocation, and the development of sustainable MWM policies. In this conceptual study, a
literature review was conducted to identify and analyse the current approaches and challenges in the integration of
IE techniques into medical waste supply chain processes. We intend to illustrate how IE techniques can be
effectively integrated into various stages of the medical waste supply chain to enhance sustainability from a
holistic systems perspective. Accordingly, engineering-based analyses and methods that contribute to
improving decision-making mechanisms, optimizing resource utilization, and minimizing environmental impacts in
the safe collection, transportation, and disposal of medical waste have been compiled and systematically presented.
Our expected contribution is to provide a structured perspective for researchers and practitioners.

Keywords: IE Techniques, Medical Waste Management, SCM, Sustainability
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This research investigates the potential effects of blockchain technology on supply chain traceability
in the UK food industry. In an era where food quality, safety, and sustainability have become
paramount, this study addresses the critical need for transparent and reliable traceability systems. The
UK food industry, representing a significant portion of the manufacturing and agri-food sectors, faces
numerous challenges, including fragmented traceability systems, insufficient standardisation, and
rising concerns about food fraud and safety. Against this backdrop, blockchain technology is
proposed as a transformative solution capable of delivering immutable, transparent, and secure
data recording across complex supply chains. The research employs a qualitative methodology,
underpinned by an interpretivist paradigm, to explore both the benefits and challenges associated with
blockchain adoption in this context. A comprehensive literature review was conducted to examine
existing traceability practices, technological advancements, and the regulatory landscape in the UK.
Furthermore, semi-structured interviews were carried out with five senior professionals spanning roles
such as procurement, production, project, and supply chain management in the UK food sector. The
interviews provided in-depth insights into current traceability measures, the perceived potential of
blockchain, and the multifaceted barriers to its implementation, including issues related to integration
with legacy systems, scalability, and regulatory compliance. Findings from the research reveal that
although there is a growing demand for enhanced traceability driven by consumer concerns and
governmental policies, the current state of traceability in the UK food industry remains ambiguous
due to a lack of unified systems and reliable data sources. Interviewees highlighted blockchain’s
potential to reduce traceability time dramatically, improve transparency, and foster greater consumer
trust by enabling real-time tracking of food origins and supply chain movements. However, the study
also identifies significant challenges such as technological complexity, high implementation costs, and
the need for industry-wide collaboration that must be addressed to realise blockchain’s full potential
in this domain. This research makes an original contribution by providing context-specific evidence
on the applicability and impact of blockchain technology in the UK food industry. By bridging the
current research gap, the study offers a framework that can guide both practitioners and policymakers
in designing and implementing blockchain-enabled traceability systems. The insights derived not
only enhance our understanding of blockchain’s role in modernising supply chain management
but also underscore the importance of aligning technological innovation with strategic regulatory
support and industry collaboration. Further research could conduct pilot studies in real-world UK
food supply chain settings that quantitatively assess the operational performance of blockchain-
enabled traceability systems. Additionally, a mixed-methods approach combining quantitative
data with qualitative insights from a broader range of industry stakeholders would provide a more
comprehensive evaluation of the long-term sustainability and scalability of blockchain solutions.

Keywords: Blockchain, Food Industry, Supply Chain, Traceability
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Izmir’de Deprem Gercegi ve Siirdiiriilebilir Afet
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Tiirkiye, cografi 6zellikleri nedeniyle yliksek diizeyde deprem riski tastyan bir iilkedir ve bu durum,
siirdiiriilebilir kentsel kalkinma hedeflerini dogrudan etkilemektedir. Izmir, jeolojik ve demografik
yapistyla en yiiksek sismik risk altindaki sehirlerden biri olup, siirdiiriilebilir kentsel direnclilik ve
afet yonetimi acisindan kritik bir konuma sahiptir. Bat1 Anadolu Fay Sistemi iizerinde yer alan {zmir,
Tuzla, Seferihisar, Giilbahge ve Izmir Korfezi gibi aktif fay hatlar1 nedeniyle ciddi tehditler altindadur.
Yasanan depremler, kentin kirilgan yapisini ve mevcut afet yonetimi yaklagimlarini sorgulatmis; yap1
stoku, zemin Ozellikleri ve afetlere hazirlik diizeyinin siirdiiriilebilirlik bakis acisiyla yeniden
degerlendirilmesi geregini ortaya koymustur. Kurum ve kuruluglar tarafindan ytriitiilen ¢aligsmalar
arasinda yapi risk analizleri, tahliye ve toplanma alanlariin belirlenmesi, kentsel doniisiim projeleri,

.....

ve beslenme alanlarmin planlanmasi ve afet sonras1 hizli miidahale kapasitesinin artirilmas: gibi
hayati siirecleri kapsamaktadir. Bu calismada, Izmir ili &zelinde siirdiiriilebilir afet planlamasi,
ozellikle afet lojistigi perspektifiyle ele alinacak; deprem sonrasi uygulanan lojistik faaliyetler ve
yiiriitiilen calismalar detayli bigimde degerlendirilecektir. Deprem riski yiiksek olan Izmir ili i¢in, acil
durum tesislerinin en uygun noktalarda konumlandirilmasin1 desteklemek amaciyla MATLAB
ortaminda bir simiilasyon modeli gelistirilmistir. Modelde 1000 farkli deprem senaryosu Monte Carlo
yontemiyle iiretilmis; her senaryoda tesislerin miidahale siiresi ve erisilebilirligi analiz edilmigtir.
Elde edilen sonuclar, 6zellikle deprem riski yiiksek ve yogun yerlesim bolgelerinde acil durum
tesis yerlesiminin 6nemine dikkat cekmekte; gelistirilen simiilasyon modeli, tesislerinin en uygun
noktalarda konumlandirilmasini, miidahale siirelerini en aza indirgemeyi ve afet sonrasi yardim
faaliyetlerinin etkinligini artirmay1 amaglamaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Afet lojistigi, MonteCarlo, MATLAB, Izmir
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Turkey, due to its geographical characteristics, is a country with a high level of earthquake risk, which
directly affects the goals of sustainable urban development. Izmir, with its geological and
demographic structure, is one of the cities under the highest seismic risk and holds a critical position
in terms of sustainable urban resilience and disaster management. Located on the Western Anatolian
Fault System, Izmir faces serious threats due to active fault lines such as Tuzla, Seferihisar, Giilbahge,
and the Izmir Bay. The earthquakes experienced in the region have raised concerns about the city’s
vulnerability and current disaster management approaches; they have revealed the need to reassess the
building stock, ground conditions, and preparedness levels from a sustainability perspective. Among
the studies conducted by institutions and organizations are building risk analyses, identification
of evacuation and gathering zones, urban transformation projects, early warning systems, public
awareness programs, and disaster logistics operations. Disaster logistics includes vital processes such
as evacuation planning, management of aid and material flows, planning of temporary shelter and
food supply areas, and enhancing rapid response capacity after disasters.

This study focuses on sustainable disaster planning in the province of Izmir, particularly from the
perspective of disaster logistics; it evaluates in detail the logistics activities implemented and the
efforts undertaken after earthquakes. To support the optimal placement of emergency facilities in the
high-risk earthquake region of Izmir, a simulation model has been developed in the MATLAB
environment. In the model, 1000 different earthquake scenarios were generated using the Monte Carlo
method; in each scenario, the response time and accessibility of the facilities were analyzed. The
results highlight the importance of emergency facility placement in densely populated and high- risk
areas; the developed simulation model aims to determine the most optimal facility locations, minimize
response times, and enhance the efficiency of post-disaster relief operations.

Keywords: Sustainability, Disaster Logistics, Monte Carlo, MATLAB, Izmir
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Karbon Ayak izi Azaltiminda Yalin Uretimin Rolii:
Beyaz Esya Sektorunde Stratejik Bir Yaklasim
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Sanayilesmenin hizla artmasiyla birlikte ¢evresel siirdiiriilebilirlik, iiretim sektorlerinde Oncelikli
giindemlerden biri haline gelmistir. Ozellikle enerji ve kaynak tiiketimi yiiksek olan beyaz esya
sektorii, karbon ayak izini azaltmaya yonelik stratejik doniigiim ihtiyacini derinden hissetmektedir. Bu
cergevede yalin liretim yontemleri hem israfin azaltilmasi hem de ¢evresel etkilerin en aza indirilmesi
amaciyla etkili bir arag olarak 6ne ¢ikmaktadir. Geleneksel olarak maliyet azaltim1 ve verimlilik artisi
hedefleriyle uygulanan yalin iiretim, giiniimiizde stratejik bir ¢evresel siirdiiriilebilirlik yaklagimi
olarak da degerlendirilmektedir. Bu calisma, beyaz esya sektoriine 6zgili yalin iiretim stratejilerinin
karbon emisyonu iizerindeki etkilerinin anlasilmasina katki saglamay1 hedeflemektedir. Yalin liretim
kapsaminda Just-in-Time (JIT), Deger Akis Haritalama (VSM), 5S, TPM, SMED, Kaizen, standart
is tanim, yalin lojistik uygulamalari ve enerji izleme gibi ¢esitli yontemler bulunmaktadir. Ancak bu
yontemlerin hangilerinin karbon ayak izini azaltma noktasinda daha etkili oldugu ve bu yontemler
arasindaki etkilesimlerin nasil sekillendigi literatiirde sinirli olarak ele alinmistir. Bu nedenle
caligsmada, yalin tiretim stratejileri belirlenmeden once, potansiyel yontemlerin ¢evresel katkilarinin
cok kriterli bir bakis acisiyla degerlendirilmesi amaglanmaktadir. Bu dogrultuda, Cok Kriterli Karar
Verme (CKKYV) tekniklerinden biri olan DEMATEL yontemi kullanilacaktir. DEMATEL yontemi,
belirlenen kriterler arasindaki neden-sonug iliskilerini analiz etme kabiliyetiyle, hangi kriterlerin daha
etkili oldugunu ortaya koymakta ve stratejik Onceliklendirme yapilmasina olanak tanimaktadir.
Calismada, karbon ayak izi lizerinde etkili olabilecek kriterler uzman goriisleri araciligiyla belirlenecek
ve DEMATEL yontemi ile bu kriterler arasindaki yapisal iliskiler analiz edilecektir. Elde edilecek
sonuclar dogrultusunda, beyaz esya sektoriinde gevresel siirdiiriilebilirligi onceleyen yalin liretim
stratejilerinin daha sistematik ve bilimsel bir zeminde belirlenmesine katki saglanacaktir. Calisma,
yalin stratejilerin yalnizca liretim siireglerinde degil, ayn1 zamanda tedarik ve lojistik zinciri boyunca
entegre edilmesiyle cevresel performansin iyilestirilebilecegini ortaya koymaktadir. Bu yoniiyle
calisma, yalin iiretim stratejilerinin karbon ayak izi lizerindeki etkilerini DEMATEL yontemi ile
analiz ederek, literatlirde sinirli olarak ele alinan bu iligskiye sektorel bazli ve ¢ok kriterli karar verme
temelli 6zgiin bir yaklasim sunmaktadir.

Anahtar Kelimeler: Beyaz Esya Sektorii, Cevresel Siirdiiriilebilirlik, DEMATEL, Karbon Ayak iz,
Yalin Uretim
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With the rapid increase in industrialization, environmental sustainability has become one of the priority
agendas in production sectors. Especially the white goods sector, which has high energy and resource
consumption, deeply feels the need for a strategic transformation to reduce its carbon footprint. In
this context, lean production methods stand out as an effective tool for both reducing waste and
minimizing environmental impacts. Traditionally implemented with the goals of cost reduction and
increased efficiency, lean production is now also considered as a strategic environmental sustainability
approach. This study aims to contribute to the understanding of the effects of lean production strategies
specific to the white goods sector on carbon emissions. There are various methods within the scope
of lean production such as Just-in-Time (JIT), Value Stream Mapping (VSM), 5S, TPM, SMED,
Kaizen, standard job description, lean logistics applications and energy monitoring. However, which
of these methods are more effective in reducing carbon footprint and how the interactions between
these methods are shaped have been addressed in the literature to a limited extent. Therefore, the aim
of the study is to evaluate the environmental contributions of potential methods from a multi-criteria
perspective before determining lean production strategies. In this context, the DEMATEL method,
one of the Multi-Criteria Decision Making (MCDM) techniques, will be used. The DEMATEL
method, with its ability to analyze the cause-effect relationships between the determined criteria,
reveals which criteria are more effective and allows for strategic prioritization. In the study, the criteria
that can affect the carbon footprint will be determined through expert opinions and the structural
relationships between these criteria will be analyzed with the DEMATEL method. In line with the
results to be obtained, it will contribute to the determination of lean production strategies that prioritize
environmental sustainability in the white goods sector on a more systematic and scientific basis. The
study reveals that environmental performance can be improved by integrating lean strategies not only
in production processes but also throughout the supply and logistics chain. In this respect, the study
analyzes the effects of lean production strategies on carbon footprint with the DEMATEL method and
offers an original approach based on sectoral and multi-criteria decision making to this relationship,
which is addressed limitedly in the literature

Keywords: Carbon Footprint, DEMATEL, Environmental Sustainability, Lean Production, White
Goods Industry
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Teknolojik gelismeler ve dijitallesme siirecinin giderek hiz kazanmasinin yani sira 6zellikle kiiresel dlcekte
onemli etkiler yaratan COVID-19 pandemisi, tiiketicilerin aligveris aligkanliklarinda koklii degisimlere yol
acmustir. Bu siirecte; sokaga ¢ikma kisitlamalarinin getirilmesi, fiziksel temasin minimize edilmesi ve sosyal
izolasyonun tesvik edilmesi gibi Onlemlerin alinmasi, e-ticaretin kapsaminin genislemesine ve fiziksel
magazada aligverisi tercih eden miisterilerin de ¢evrim igi aligverise yonelmesine neden olmustur. Bu baglamda,
e-ticaret sektorii hem talep hem de operasyonel siiregler agisindan kapsamli bir doniisiim gecirmis; misteri
iligkileri, lojistik altyapilar, teslimat siireleri ve son adim teslimat sistemleri gibi g¢esitli alanlarda yeniden
yapilanma gerekliligi dogmustur. Diinya genelinde ¢evrim i¢i aligveriglerin en sik tercih edildigi bolgeler,
pandemi 6ncesinde ve sonrasinda popiilasyonun yogun oldugu kent merkezleri olmustur. Kent merkezlerinde
e-ticaret hacmine bagl olarak artan son adim teslimatlarin yogunlugu, trafikteki teslimat araglarinin dolagimini
artirmis bu durum yiikselen emisyonlar, trafik sikisiklig1 ve kaza riski ile park yeri sorunu gibi problemlerin
daha ciddi boyutlara ulasmasi sonucunu ortaya ¢ikarmustir. Ozellikle son adim teslimatta ortaya cikan
zaman baskisinin miisteri memnuniyeti {izerinde belirleyici bir unsur olarak 6ne ¢ikmasiyla birlikte azalan
tagima parti biiylikliikleri ve artan teslimat sikliklari, siirecin verimliliginin azalmasia ve yonetilmesinin
zorlagmasina neden olmustur. Geleneksel fosil yakit kullanan “van” tipi araglarla eve teslimat sisteminin
mevcut halinin, son adim teslimatta ortaya ¢ikan problemleri ¢ozmek i¢in elverissiz kalmasi, teslimat siirecinin
kentsel ve sektorel agidan daha etkin ve verimli islemesi i¢in g¢esitli ¢oziim arayiglarini giindeme getirmistir.
Dolayisiyla hem miisteri beklentilerini karsilayacak hizli, esnek ve giivenilir teslimat modelleri gelistirmek
hem de son adim teslimat siirecinin ¢evre, toplum ve lojistik hizmet saglayici tizerindeki olumsuz etkilerini
minimize edecek daha siirdiiriilebilir alternatif son adim teslimat yontemlerini kullanmak, isletmeler igin
stratejik bir dncelik haline gelmistir. Kargo dolabi araciligiyla teslimat, rotalama problemlerini azaltmasi,
emisyonlar ve trafik problemlerine ¢oziim iiretmesi, basarisiz teslimat oranlarini diisliirmesi ve miisterilere
sipariglerini daha hizli, ucuz ve esnek elde etme firsati sunmasi gibi nedenlerle uygulamada ve literatiirde en
fazla kabul gbren yeni siirdiiriilebilir son adim teslimat yontemlerinden biri olmustur. Bu ¢alismada, son adim
teslimatta siirdiiriilebilirligin saglanmasi i¢in gelistirilen alternatif teslimat yontemlerinden biri olan kargo
dolabi araciligryla teslimat konu edinilmistir. Kargo dolabi ile teslimat yonteminde optimum dolap yerlerinin
belirlenmesi, yontemin gevresel ve ekonomik faydalarmin yani sira miisteri is birligi ve sadakati agisindan son
derece Onemlidir. Bu amagla calismada kargo dolab1 yer secimi problemi i¢in matematiksel bir model
gelistirilmistir. Gelistirilen model, 6rnek bir gercek hayat problemi iizerinde ¢6ziilmiis ve elde edilen sonuglar
geleneksel eve teslimat modeli ile karsilastirilmigtir. Sonuglar, kargo dolabi araciligiyla teslimatin son adim
teslimat faaliyetleri agisindan geleneksel eve teslimat modeline gore iistiin oldugunu gdstermistir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Son Adim Teslimat, Kargo Dolabi, Yer Se¢cimi Problemi, Matematiksel
Model.
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In addition to the rapid acceleration of technological advancements and digitalization, the COVID-19 pandemic,
which had significant global effects, led to fundamental changes in consumer shopping habits. During this
period, measures such as the imposition of lockdown restrictions, minimization of physical contact, and
encouragement of social isolation expanded the scope of e-commerce and directed customers who previously
preferred shopping in physical stores toward online shopping. In this context, the e-commerce sector underwent
a comprehensive transformation in terms of both demand and operational processes, necessitating restructuring
in areas such as customer relations, logistics infrastructure, delivery times, and last-mile delivery systems. The
most preferred regions for online shopping around the world were urban centers with dense populations before
and after the pandemic. The increasing intensity of last-mile deliveries in urban centers due to the growth in e-
commerce volume has led to increased circulation of delivery vehicles in traffic, exacerbating issues such as
rising emissions, traffic congestion, accident risks, and parking problems. Particularly, the time pressure in
last-mile delivery has become a crucial factor affecting customer satisfaction, as decreasing transportation
batch sizes and increasing delivery frequencies have reduced process efficiency and made management more
challenging. The inefficiency of the conventional fossil-fueled “van” home delivery system in solving the
problems of last-mile delivery has led to the search for solutions to make the delivery process more efficient
and effective from an urban and sectoral perspective. Therefore, it has become a strategic priority for businesses
to both develop fast, flexible, and reliable delivery models that meet customer expectations and to use more
sustainable alternative last-mile delivery methods that minimize the negative impacts of the last-mile delivery
process on the environment, society, and the logistics service provider. Parcel locker delivery has become one
of the most widely accepted new sustainable last-mile delivery methods in practice and in the literature, as
it reduces routing problems, solves emissions and traffic problems, reduces failed delivery rates, and offers
customers the opportunity to receive their orders faster, cheaper, and more flexibly. This study focuses on
delivery via parcel lockers as an alternative last-mile delivery method to enhance sustainability in the last-mile
process. In the parcel locker delivery method, determining optimal locker locations is extremely important in
terms of the method’s environmental and economic benefits, as well as customer collaboration and loyalty. To
this end, a mathematical model has been developed in this study for the parcel locker location selection
problem. The developed model has been tested on a real-life example, and the results have been compared with
the conventional home delivery model. The findings demonstrate that delivery via parcel lockers is superior to
conventional home delivery in terms of last-mile delivery operations.

Keywords: Sustainability, Last-Mile Delivery, Parcel Locker, Location Problem, Mathematical Model
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Bu calisma, yenilenebilir enerji tiiketiminin lojistik performans Ttizerindeki etkisini mikro iktisadi diizlemde
degerlendirmekte ve bu iligkiye kiiltiirel boyutlarin aracilik roliinii entegre ederek literatiirde eksik kalan ¢ok katmanli bir
aciklama getirmektedir. Yenilenebilir enerji, geleneksel tiretim fonksiyonlari i¢inde faktor bilesimini doniistiiren bir unsur
olarak ele alinmakta; lojistik siire¢lerdeki enerji girdilerinin yapisal degisimini incelerken yalnizca teknolojik doniigiimler
degil, ayn1 zamanda kurumsal ve kiiltiirel adaptasyon maliyetleri de dikkate alinmaktadir. Mikro iktisadi baglamda, lojistik
performans bir ¢ikti gostergesi olarak modellenirken, yenilenebilir enerji kullanimi ise iiretim siirecindeki alternatif enerji
girdilerinden biri olarak degerlendirilmektedir. Bu noktada, enerji doniisiimiiniin neden oldugu verimlilik kayiplari, gegis
maliyetleri ve drgiitsel adaptasyon eksiklikleri, klasik tiretim teorisi ¢ergevesinde kisa vadeli marjinal maliyet artiglari ile
iligkilendirilmistir. Calismanin temel katkisi, bu mikro diizeydeki doniisiimiin yalnizca teknik ve ekonomik degil, ayni
zamanda davranigsal ve kurumsal maliyetler tarafindan da belirlendigini gostermesidir. Kiiltiirel degerler, ajans
davranislarini, yonetsel karar alma siireclerini ve orgiitsel inovasyon kabiliyetini kosullayan birer digsal parametre olarak
modellenmistir. Bu baglamda Hofstede’in gii¢ mesafesi (PD), bireycilik/toplulukculuk (IC) ve Gelfand’in sikilik/esneklik
(T) boyutlari, enerji gecis siireclerinde ortaya ¢ikan koordinasyon maliyetleri, yeniliklere direng katsayist ve biligsel
cerceveleme etkileri izerinden lojistik performansi dolayli olarak etkilemektedir. Yapisal Esitlik Modellemesi (SEM) ile
gercgeklestirilen ampirik analizde, yenilenebilir enerji tiiketiminin lojistik performans iizerindeki dogrudan etkisinin
negatif ve anlamli oldugu tespit edilmistir. Bu bulgu, enerji gegislerinin ilk asamalarinda karsilagilan 6grenme egrisi
maliyetleri, altyap1 uyumsuzluklari ve verimlilik digsalliklart ile tutarlidir. Ote yandan, kiiltiirel boyutlarin aracilik rolii
incelendiginde; giic mesafesi yliksek olan toplumlarda merkeziyetgi yapinin yenilik¢i enerji ¢oziimlerinin uygulanmasini
geciktirdigi ve bu nedenle lojistik performansin daha fazla zarar gordiigii saptanmistir. Buna karsilik, toplulukgu
kiiltiirlerde ¢evresel fayda algisinin kolektif davranislari tegvik ettigi ve kiiltiirel esneklik diizeyi yiiksek olan iilkelerde ise
orgiitsel doniisiimlerin daha hizli gergeklestirildigi ve adaptasyon maliyetlerinin minimize edildigi goérilmiistiir. Bu
bulgular, kiiltiirel yapilarin mikro diizeydeki enerji ve lojistik kararlarin1 nasil sekillendirdigini ortaya koymakta ve
kiiltiirtin gizli bir tiretim faktorii olarak islev gordiigii bir analitik ¢cergeve onermektedir. Ayrica, davranigsal mikro iktisat
literatiirii ile kiiltiirel kurumsalciligin kesisim noktasinda sekillenen bu yapi, lojistik sektorii 6zelinde enerji doniisiimiiniin
yalnizca teknolojik degil, ayn1 zamanda bilissel ve kurumsal engellerle de karst karsiya oldugunu gostermektedir. Bu
durum, siirdiiriilebilir lojistik uygulamalar1 ve yenilenebilir enerji ¢dziimlerinin kiiresel baglamda daha etkili bir sekilde
uygulanabilmesi i¢in mikroekonomik diizeyde kiiltiirel faktdrlerin de goéz Oniinde bulundurulmasi gerektigini ortaya
koymaktadir Caligma, siirdiiriilebilirlik iktisadi, enerji iktisad1 ve kiiltiirel mikro iktisat alanlarinda ¢ok diizeyli analizlere
yonelik 6zgiin bir katki sunmakta ve gelecekteki ampirik aragtirmalar i¢in kuramsal bir temel olugturmaktadir.

Anahtar Kelimeler: Davranigsal Mikroiktisat, Kiiltiirel Boyutlar, Kurumsal iktisat, Lojistik Performans Yenilenebilir
Enerji Kullanima.
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The Mediating Role of Culture: Renewable Energy
Consumption and Logistic Performance: A Behavioral
and Institutional Approach
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This study evaluates the impact of renewable energy consumption on logistics performance within a microeconomic
framework and introduces a novel multi-layered explanation by integrating the mediating role of cultural dimensions—
an aspect largely overlooked in the existing literature. Renewable energy is conceptualized as a transformative input
within traditional production functions, altering the composition of factors of production. In analyzing the structural
transformation of energy inputs in logistics systems, the study accounts not only for technological transitions but also for
the institutional and cultural adaptation costs incurred. Within the microeconomic context, logistics performance is
modeled as an output indicator, while renewable energy usage is treated as an alternative input in the production process.
At this point, productivity losses, transition costs, and organizational adaptation challenges stemming from energy
transformation are associated with short-term increases in marginal costs, consistent with classical production theory. The
study’s core contribution lies in demonstrating that this micro-level transition is shaped not only by technical and
economic factors but also by behavioral and institutional costs. Cultural values are modeled as exogenous parameters that
shape agent behavior, managerial decision-making processes, and organizational innovation capacity. In this context,
Hofstede’s Power Distance (PD), Individualism vs. Collectivism (IC), and Gelfand’s Tightness-Looseness (T) dimensions
are theorized to indirectly affect logistics performance by conditioning coordination costs, resistance-to- change
coefficients, and cognitive framing during the energy transition. The empirical analysis, conducted via Structural Equation
Modeling (SEM), reveals a statistically significant and negative direct effect of renewable energy consumption on logistics
performance. This result aligns with expected learning curve costs, infrastructure mismatches, and productivity
externalities typically encountered in the initial phases of green transitions. Furthermore, the mediating role of cultural
dimensions is evident: in societies with high power distance, hierarchical structures delay the implementation of
innovative energy solutions, exacerbating performance losses. Conversely, collectivist cultures promote environmentally
cooperative behaviors, while culturally loose environments enable more rapid organizational adaptation, thereby
minimizing transition costs. These findings reveal how cultural structures condition energy and logistics decision-making
at the micro level, proposing an analytical framework where culture operates as a latent production factor. By intersecting
behavioral microeconomics and cultural institutionalism, this study shows that green energy transitions in the logistics
sector are challenged not only by technological constraints but also by cognitive and institutional cultural frictions. This
suggests that cultural factors must be considered at the microeconomic level to more effectively implement sustainable
logistics practices and renewable energy solutions in a global context. The research makes a novel contribution to the
fields of sustainability economics, energy economics, and cultural microeconomics by offering a multi-level analytical
lens and laying a theoretical foundation for future empirical studies.

Keywords: Behavioral Microeconomics, Cultural Dimensions, Institutional Economics, Logistics Performance Renewable
Energy Adoption.
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Lojistik Sektoriinde Faaliyet Gosteren Isletmelerin
Lojistik 4.0°’a Bakis Acisi: Adana ve Mersin'deki Sektor
Temsilcileri Uzerine Bir Arastirma
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1 Isletme Yonetimi Yiiksek Lisans Ogrencisi (Tezli Program) Gag Universitesi Mersin, TURKIYE huseyintokay33@gmail.com
2 Uluslararas Ticaret ve Lojistik Boliimii Cag Universitesi Mersin, TURKIYE ekadirozekenci@cag.edu.tr

Lojistik 4.0, Endistri 4.0’1n lojistik sektoriindeki yansimast olarak degerlendirilmekte olup, tedarik
zinciri siireglerinin dijitallesmesi ve otomasyonu aracilifiyla isletmelere 6nemli Olgiide rekabet
avantaj1 sunmaktadir. Bu ¢alismanin amaci, Adana ve Mersin illerinde uluslararasi diizeyde hizmet
veren dokuz lojistik isletmenin on ii¢ yetkilisi ile 13.03.2025— 27.03.2025 tarihleri arasinda Lojistik
4.0 kavramina iligkin farkindalik diizeylerini, bu yaklasimi benimseme egilimlerini ve karsilastiklar
baslica zorluklar1 ortaya koymaktir. Durum ¢alismasi deseniyle gerceklestirilen calismada, sektor
temsilcileriyle yiiz ylize yar1 yapilandirilmis derinlemesine miilakatlar araciligiyla veriler toplanmastir.
Elde edilen bulgular, arastirma kapsamindaki isletmelerin Lojistik 4.0 konusunda genel olarak sinirh
bilgiye sahip oldugunu ve farkindalik diizeylerinin diisiik oldugunu gdstermektedir. Dijital dontistim
stirecine yonelik temel engellerin basinda ise gerekli finansal kaynaklara erisimde yasanan giigliikler
yer almaktadir. Cogu isletmede dijital altyapr hala yetersizdir; bu durum, yeni teknolojilerin
benimsenmesini ve etkin bir sekilde kullanilmasini engellemektedir. Tedarik zinciri siireclerinde
seffaflik ve goriiniirliik saglama girisimleri baz1 firmalarca dijital araclarla desteklenmekle birlikte,
genel isleyisin geleneksel yontemlere dayandigi gozlemlenmistir. Otomasyonun ¢ogunlukla depo
yonetimiyle sinirli kaldigi; robotik sistemlerin ise neredeyse hi¢c kullanilmadigi belirlenmistir.
Katilimeilar, Lojistik 4.0 teknolojilerinin siirdiirtilebilirlik hedeflerine katki sagladigini belirtmis olsa
da bu katkilarin smirli diizeyde kaldig: ifade edilmistir. Miisteri deneyimini iyilestirmeye yonelik
olarak gergek zamanli takip sistemleri ve otomatik bilgilendirme araglarinin kullanildigi, ancak dijital
giivenlik konusunda farkindaligin oldukga diisiik oldugu saptanmistir. Biiyiik 6l¢ekli isletmelerin bu
konulara daha hazirlikli olduklar; yurt dis1 operasyonlara sahip firmalarin ise Lojistik 4.0 araglarim
daha yaygin sekilde kullandiklar1 anlagilmistir. Cogu isletmede planlh bir dijital doniisiim ya da
stirdiiriilebilirlik stratejisinin bulunmadigi; firmalarin 6nceliklerini daha ¢ok istihdam ve ekonomik
bliyiime hedeflerine yonelttikleri belirlenmistir. Bu c¢alisma, literatiirde Lojistik 4.0 konusunun
genellikle makro diizeyde ve teorik cergevede ele alinmasina karsin, yerel 6lgekteki uygulamalari
merkeze alarak sahaya doniik 6zgiin bir katki sunmaktadir. Arastirma bulgular1 dogrultusunda,
Lojistik 4.0 uygulamalarinin yerel diizeyde yayginlastirilabilmesi i¢in farkindalik artirici faaliyetlerin
yayginlastirilmasi ve hem kurumsal hem de kamusal diizeyde destek mekanizmalarinin gii¢lendirilmesi
gerektigi vurgulanmaktadir. Bu kapsamda, politika yapicilar ve sektor paydaslarina yonelik cesitli
oneriler gelistirilmistir.

Anahtar Kelimeler: Endiistri 4.0, Lojistik 4.0, Nitel
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Perspective of Logistics 4.0 of Businesses Operating
in the Logistics Sector: A Research on Sector
Representatives in Adana and Mersin
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Logistics 4.0 is recognized as the manifestation of Industry 4.0 within the logistics sector, providing
businesses with a considerable competitive advantage through the digitalization and automation of
supply chain processes. This study aims to evaluate executives' understanding of the logistics 4.0
concept, their readiness to embrace this innovative approach, and the key challenges they face. The
research was conducted between March 13 and March 27, 2025, involving thirteen executives from
nine international logistics companies in the Adana and Mersin provinces. A case study design was
employed, with data collected through in-depth, semi-structured face-to-face interviews with industry
representatives. The findings indicate that businesses participating in the study generally possess
limited knowledge of Logistics 4.0, resulting in low levels of awareness. Key obstacles to the digital
transformation process include accessing necessary financial resources. Furthermore, most companies'
digital infrastructure remains inadequate, hindering the adoption and effective utilization of new
technologies. While some organizations are using digital tools to enhance transparency and visibility
in supply chain processes, overall operations continue to rely on traditional methods. Automation
is primarily restricted to warehouse management, with robotic systems virtually unused. Despite
participants acknowledging that Logistics 4.0 technologies contribute to sustainability objectives,
such contributions have been limited in scope. Additionally, it was found that real-time tracking
systems and automatic notification tools enhance customer experience; however, awareness of digital
security remains alarmingly low. Larger enterprises demonstrate better preparedness for these issues,
and companies with international operations tend to employ Logistics 4.0 tools more extensively.
Most enterprises lack a structured digital transformation or sustainability strategy, as their focus is
primarily directed toward employment and economic growth targets. Although the literature often
addresses Logistics 4.0 at a macro level within a theoretical framework, this study presents a unique
contribution to the field by concentrating on local-scale applications. Based on the research findings,
it 1s emphasized that awareness-raising initiatives should be expanded, and support mechanisms
should be bolstered at both institutional and public levels to promote the adoption of Logistics 4.0
applications on a local scale. In this regard, several recommendations have been developed for
policymakers and stakeholders in the sector.

Keywords: Industry 4.0, Logistics 4.0, Qualitative
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Lojistik Sektoriinde Siuirdurilebilirlik Uygulamalari:
Surdiirilebilirlik Raporlarimin Tematik Analizi

Dr. Ogretim Uyesi Gokhan EGILMEZ ®

Dis Ticaret ve Pazarlama Boliimii Abant {zzet Baysal Universitesi Bolu,14100, TURKIYE gokhan.egilmez@ibu.edu.tr

Iklim degisikligi, cevresel bozulma ve kaynaklarin tiikenmesinin hizlanmastyla birlikte siirdiiriilebilirlik,
kiiresel 6lgekte stratejik bir zorunluluk haline gelmistir. Karbon salimi, enerji kullanimi1 ve ambalaj atiklart
nedeniyle sik¢a elestirilen lojistik sektdrii; diizenleyici kurumlar, sivil toplum kuruluslari ve cevreye
duyarl: tiiketicilerden artan bir baski gormektedir. Bu dogrultuda bir¢ok kurumsal lojistik firmasi, seffaflig
artirmak, yasal uyumu saglamak ve paydas beklentileriyle uyumlu hareket etmek amaciyla siirdiiriilebilirlik
uygulamalarini sistematik olarak raporlamaya baglamistir. Bu ¢alismanin amaci, Tiirkiye’de faaliyet gosteren
lojistik firmalar tarafindan yayimlanan siirdiiriilebilirlik raporlarini analiz ederek sektorel egilimleri, temel
motivasyonlar ve iyi uygulamalar yapisal bir analitik ¢ercevede ortaya koymaktir. Caligmada nitel arastirma
metodolojilerinden dokiiman analizi yontemi kullanilmistir. Arastirmanin 6rneklemini, Tiirkiye’de faaliyet
gosteren ve siirdiiriilebilirlik raporu yayimlayan yerli lojistik firmalar1 olusturmaktadir. Bu kapsamda
yayinlanmis 11 slirdiiriilebilirlik raporu MAXQDA programi yardimi ile incelenmistir. Degerlendirme sonucu
elde edilen kod ve temalara ait kod ve kelime bulutlar1 ile ¢alisma gorsellestirilmistir. Analiz sonucunda 39
kod elde edilmistir. Bu kodlardan 13 alt tema ve bunlardan 5 ana tema elde edilmistir. Ana temalar: Cevre
Koruma, Sosyal Sorumluluk, Ekonomik Siirdiiriilebilirlik ve Operasyonel Miikkemmellik, Miisteri Deneyimi
ve Hizmet Kalitesi ile Paydas Yonetisimi olarak isimlendirilmistir. Raporlarda en ¢ok vurgulanan alan g¢evre
koruma olmus; karbon salimimini azaltma, enerji verimliligini artirma ve yesil lojistik stratejileri uygulama
cabalar1 6n plana ¢ikmistir. Sosyal sorumluluk uygulamalar ise is saglig1 ve giivenligi, kapsayicilik ve
toplumsal katilim ekseninde sekillenmistir. Ekonomik siirdiiriilebilirlik ve operasyonel miikemmellik
kapsaminda dijital doniisiim, siire¢ optimizasyonu ve maliyet etkinligi gibi konular 6ncelikli alanlar olarak ele
almmustir. Miisteri deneyimi ve hizmet kalitesi diger temalara kiyasla daha az vurgulanmakla birlikte, ¢evreci
hizmetler ve seffaflik artirict girisimler dikkat ¢ekmistir. Paydas yonetisimi temasinda ise liniversiteler, sivil
toplum kuruluslar1 ve diizenleyici otoritelerle yapilan is birlikleri 6ne ¢ikmus; siirdiiriilebilir deger zincirlerinin
olusturulmast ve yasal-etik uyumun saglanmasi hedeflenmistir. Calisma ayrica siirdiiriilebilirlik
raporlamasinin  stratejik ©nemini de ortaya koymaktadir. Incelenen raporlarin ¢ogu, uluslararast
karsilastirilabilirlik ve metodolojik titizlik saglayan Kiiresel Raporlama Girisimi’nin (GRI) o6zellikle G4
cergevesine uygun olarak hazirlanmigtir. Raporlama siiregleri Birlesmis Milletler, Siirdiiriilebilir Kalkinma
Amaglar1 (SKA) adi altinda belirlenen 17 kiiresel hedef ile uyumlu olarak hazirlanmistir. Siirdiiriilebilirlik
raporlamasinin temel motivasyonlari arasinda ise; etik sorumluluk, itibar yonetimi, yasal uyum, rekabet
avantaji ve operasyonel verimlilik 6n plana ¢ikmaktadir. Bu ¢alisma, Tirkiye lojistik sektoriindeki
stirdiiriilebilirlik uygulamalarini tematik olarak degerlendiren kapsamli bir analiz sunmakta ve ¢evresel, sosyal
ve yonetisimsel (ESG) boyutlart biitiinciil bir ¢ergevede birlestirerek literatiire katki saglamaktadir. Ayrica
kamu tesviklerinin artirilmasi, yenilenebilir enerji yatirimlariin tesvik edilmesi, elektrikli ara¢ kullaniminin
yayginlagtirilmasi, yesil ambalaj ve tedarik zinciri is birliklerinin desteklenmesi gibi politika Onerileri
sunmaktadir. Gelecekte miisteri odakl siirdiiriilebilirlik stratejilerinin gelistirilmesi ve bu yaklagimin tiim ig
birimlerine entegre edilmesi gerekliligi vurgulanmaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Siirdiiriilebilir Lojistik, Dokiiman Inceleme, GRI Standartlari, ESG
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Sustainability Practices in the Logistics Sector: A
Thematic Analysis of Sustainability Reports

Asst. Prof. Dr. Gokhan EGILMEZ ®

Department of Foreign Trade and Marketing Abant izzet Baysal University Bolu,14100, TURKIYE gokhan.egilmez@ibu.edu.tr

With the accelerating pace of climate change, environmental degradation, and resource depletion, sustainability has
become a strategic necessity on a global scale. The logistics sector, often criticized for its carbon emissions, energy
consumption, and packaging waste, is under increasing pressure from regulatory bodies, civil society organizations, and
environmentally conscious consumers. In response, many corporate logistics firms have begun systematically reporting
their sustainability practices to enhance transparency, ensure legal compliance, and align with stakeholder expectations.
This study aims to analyze the sustainability reports published by logistics companies operating in Turkey, identifying
sectoral trends, core motivations, and best practices within a structured analytical framework. A qualitative research
design was employed using document analysis as the main method. The sample includes domestic logistics companies in
Turkey that have published sustainability reports. In total, the sustainability reports of 11 logistics firms were analyzed
with the assistance of MAXQDA software. The reports were coded, thematized, and visualized through word and code
clouds. As a result of the analysis, 39 codes were identified, leading to the development of 13 sub-themes and 5 main
themes. The main themes were titled as follows: Environmental Protection, Social Responsibility, Economic Sustainability
and Operational Excellence, Customer Experience and Service Quality, and Stakeholder Governance. Among the reports,
Environmental Protection emerged as the most emphasized area, particularly efforts aimed at reducing carbon emissions,
improving energy efficiency, and implementing green logistics strategies. Social responsibility practices were shaped around
occupational health and safety, inclusivity, and community engagement. In the realm of Economic Sustainability and
Operational Excellence, digital transformation, process optimization, and cost-efficiency were identified as priority areas.
Although Customer Experience and Service Quality received comparatively less emphasis, initiatives such as
environmentally friendly services and efforts to increase transparency were notable. In terms of Stakeholder Governance,
collaborations with universities, NGOs, and regulatory authorities were highlighted, along with the goal of establishing
sustainable value chains and ensuring legal and ethical compliance. The study further emphasizes the strategic importance
of sustainability reporting. Most of the analyzed reports were prepared in accordance with the Global Reporting Initiative
(GRI) guidelines, particularly the G4 framework, ensuring international comparability and methodological rigor.
Reporting processes were also aligned with the 17 global goals set under the United Nations Sustainable Development
Goals (SDGs). Ethical responsibility, reputation management, legal compliance, competitive advantage, and operational
efficiency emerged as the primary motivational drivers behind sustainability reporting. This study provides a
comprehensive thematic analysis of sustainability practices in the Turkish logistics sector and contributes to the literature
by integrating environmental, social, and governance (ESG) dimensions into a holistic framework. Additionally, it offers
policy recommendations such as increasing public incentives, promoting investments in renewable energy, expanding the
use of electric vehicles, and supporting collaborations in green packaging and supply chains. The study highlights the need
for future strategies that focus on customer-oriented sustainability and the integration of these approaches across all business
units.

Keywords: Sustainability, Sustainable Logistics, Document Analysis, GRI Standards, ESG
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Lojistik Sektoriiniin iklim Degisikligi ile Miicadelede
Etkin Bir Roliu Olabilir Mi?
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Lojistik sektorii, hem kiiresel ekonomik faaliyetlerin devamlilig1 agisindan hayati bir rol iistlenmekte hem de
cevresel siirdiiriilebilirlik acisindan ciddi imtihanlarla kars1 karsiya kalmaktadir. Ozellikle tasimacilik faaliyetleri,
enerji yogun yapilarn nedeniyle kiiresel enerjiye dayali sera gazi emisyonlarinin yaklagik dortte birini
olusturmaktadir. Bu baglamda, karayolu tasimaciligi basta olmak {izere havayolu, denizyolu ve demiryolu
tasimaciligl da emisyon saliniminda belirleyici rol oynamaktadir. Lojistik sektdriiniin mevcut ¢evresel etkisi, iklim
degisikligiyle miicadele stratejilerinde bu sektdriin yalnizca bir emisyon kaynagi olarak degil, ayn1 zamanda
¢oziimiin bir pargasi olarak ele alinmasm gerekli kilmaktadir. Tklim degisikliginin olumsuz etkilerini azaltma
cabalari, giinlimiizde yalnizca ¢evre politikalar1 ve enerji doniisiimleri ile sinirhi kalmamakta; giderek artan bir
bigimde lojistik sektoriiniin kapasite ve kabiliyetlerine de bagimli hale gelmektedir. Kiiresel tedarik zincirlerinin
stirdiiriilebilirligi, karbon ayak izinin azaltilmasi ve yesil tagimacilik uygulamalar1 gibi konular, lojistik sektdriinii
iklim degisikligi ile miicadelenin temel aktorlerinden biri haline getirmistir. Ancak bu 6nemli konuma ragmen,
lojistik sektoriiniin bu siireglere katkisinin hem politika yapicilar hem de akademik g¢evreler tarafindan yeterince
degerlendirilmedigi goriilmektedir. Bu durum, "Lojistik sektorii iklim degisikligi ile miicadelede etkin bir rol
tistlenebilir mi?" sorusunu giindeme getirmekte ve bu alandaki ¢aligmalara olan ihtiyaci artirmaktadir. Literatiir
taramasina dayali olarak hazirlanan bu c¢alismada, lojistik sektoriiniin iklim degisikligi ile miicadelede
iistlenebilecegi roller kapsamli sekilde ele alinmaktadir. Yapilan incelemelerde, mevcut literatiiriin ii¢ ana konu
etrafinda yogunlastig1 gézlemlenmistir. Bunlardan ilki, lojistik faaliyetlerinin iklim degisikligine olan etkisidir.
Karayolu tagimaciligindan kaynaklanan sera gazi emisyonlari, fosil yakit tiiketimi ve altyap1 kaynakli ¢evresel
etkiler bu baslik altinda ele alinmaktadir. Tkinci konu, sektdrdeki dekarbonizasyon stratejileridir. Elektrikli araglarin
kullanimi, intermodal tagimaciligin yayginlastirilmasi ve dijitallesme yoluyla verimliligin artirilmas1  gibi dnlemler
bu stratejilerin basinda gelmektedir. Ugiincii olarak ise, lojistik faaliyetlerde yenilenebilir enerji kullaniminin tesviki
onem kazanmaktadir. Giines ve riizgar enerjisiyle ¢alisan depolama ve dagitim merkezleri, sektoriin doniisiimiine
katki saglayabilecek yenilik¢i uygulamalardandir. Sonug olarak, iklim degisikligi baglaminda lojistik sektoriiniin
yalnizca bir emisyon kaynagi olarak degil, ayn1 zamanda ¢éziimiin bir pargasi olarak degerlendirilmesi gerektigi
vurgulanmaktadir. Sektoriin teknolojik altyapisinin giiclendirilmesi, ¢evreci uygulamalarn tesvik edilmesi ve
siirdiiriilebilirlik temelli politikalarin kurumsallagmasi hem ¢evresel hem de ekonomik agidan kazanimlar
sunacaktir. Boylece lojistik sektorii, iklim krizine karsi verilen kiiresel miicadelede pasif bir aktor degil,
siirdiiriilebilir doniisiimiin tasiyicis1 ve ydnlendiricisi olma kapasitesine erisebilecektir. Bu baglamda, cevre
bilimleri, iklim bilimi ve lojistik disiplinleri arasinda daha giiclii bir etkilesim kurulmasi hem teorik hem de pratik
katkilarin artirilmasi agisindan 6nem arz etmektedir.
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The logistics sector plays a vital role in ensuring the continuity of global economic activities, while also facing
significant challenges in terms of environmental sustainability. In particular, due to the energy-intensive nature
of transportation activities, they account for approximately one-quarter of global energy-related greenhouse gas
emissions. In this context, road transport, as well as air, sea, and rail transport, plays a decisive role in emission
generation. The current environmental impact of the logistics sector necessitates addressing it not only as a source
of emissions but also as an integral part of the solution within climate change mitigation strategies. Efforts to reduce
the adverse effects of climate change are no longer confined to environmental policies and energy transitions; they
increasingly depend on the capacity and capabilities of the logistics sector. Issues such as the sustainability of global
supply chains, the reduction of the carbon footprint, and the implementation of green transport practices have made
the logistics sector one of the key actors in the fight against climate change. Despite this critical position, the
contribution of the logistics sector to these processes has not been adequately evaluated by either policymakers or
academic circles. This raises the question, “Can the logistics sector take on an effective role in combating climate
change?” and underscores the growing need for research in this field. Based on a literature review, this study
comprehensively examines the roles the logistics sector can assume in combating climate change. The review
reveals that the existing literature predominantly concentrates on three main subjects. The first involves the impact
of logistics activities on climate change. This includes greenhouse gas emissions from road transport, fossil fuel
consumption, and infrastructure-related environmental effects. The second focuses on decarbonization strategies
within the sector. Key measures include the use of electric vehicles, the expansion of intermodal transportation, and
increased efficiency through digitalization. The third area emphasizes the promotion of renewable energy use in
logistics operations. Innovative applications such as storage and distribution centers powered by solar and wind
energy are highlighted as potential contributors to the sector’s transformation. In conclusion, it is emphasized that
the logistics sector should be regarded not merely as a source of emissions, but also as part of the solution in
addressing climate change. Strengthening the sector’s technological infrastructure, promoting environmentally
friendly practices, and institutionalizing sustainability-based policies will yield both environmental and economic
benefits. In this way, the logistics sector can move beyond being a passive actor and become a carrier and driver
of sustainable transformation in the global fight against the climate crisis. In this context, fostering stronger
interaction between environmental sciences, climate science, and logistics disciplines is crucial for enhancing both
theoretical understanding and practical contributions.
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Reverse logistics—which includes returns, reverse flows within operations and waste-related processes—has become
increasingly important for e-commerce businesses, especially as customer expectations and environmental awareness
have grown (Nanayakkara et al., 2022; Tibben-Lembke and Rogers, 2002). In Tiirkiye, rapid expansion of online shopping
during and after COVID-19 pandemic has pushed companies to manage returns more effectively (Bardakg1, 2022; Giiven,
2020). As stakeholders increasingly expect transparency, company websites play an important role in explaining how
businesses handle environmental and logistical responsibilities within returns policies (Caputo et al., 2021). Despite this,
few studies have investigated how e-commerce companies in Tirkiye communicate their reverse logistics and
sustainability strategies online. This study examines how leading firms present return and waste-related processes through
websites. This study adopts a quantitative content analysis method (Bauer and Scharl, 2000) based on website content of
ten major Turkish e-commerce companies as a pilot study. Although a larger sample was considered, a smaller group was
chosen to allow close, in-depth manual analysis at first glance. Firms were selected from top ten Turkish e-commerce
companies based on 2023 net sales, web traffic and product variety (Statista, 2023; Maruf, 2021). From this group, only
those with accessible and analyzable reverse logistics information on websites were included (excluding ciceksepeti.com
and Migros). Final selection includes Trendyol, Hepsiburada, Amazon Turkey, LC Waikiki, Apple, IKEA, Mediamarkt
and Flo, operating in sectors such as fashion and electronics. To assess each website, a four-point checklist was used with
help of extant literature: (1) Are return procedures clearly described? (Frei et al., 2020) (2) Is there information about
reverse logistics? (Li, 2008) (3) Are return timeframes specified? (Sorkun and Onay, 2018) and (4) Are environmental
practices like reuse or recycling mentioned? (Julianelli et al., 2020). The websites were manually reviewed; FAQ pages,
help sections and return policies were the main focus (Hugaerts et al., 2023). While smaller in scope than automated
methods, this review gave a clearer insight of how firms frame these topics (Bauer and Scharl, 2000). There were clear
differences in how companies present return processes. Hepsiburada and Amazon Turkey offer step- by-step instructions
and flexible return options, including barcode-based drop-offs. Trendyol also offers a well-organized process, but to the
best of the author’s knowledge, none of these firms frame their logistics in environmental terms. LC Waikiki accepts
returns in-store and sometimes extends deadlines, but its online content is limited. Previous research also highlights
challenges of integrating reverse logistics into broader supply chain and communication systems in retail environments
(Bernon et al., 2013). Overall, while most companies provide functional return info, very few connect these services to
sustainability. This reflects a gap between operational logistics and how firms communicate with stakeholders. This
research contributes to limited literature on e-commerce, sustainability and public communication in Tiirkiye. Webpage-
based framework introduced here offers a practical way to measure how transparent companies are about reverse logistics.
Based on stakeholder theory (Yesilyaprak, 2023; Freeman and Reed, 1983), the study also shows that clear and honest
communication in this area doesn’t just support brand reputation—it may also enhance customer trust and loyalty,
especially when framed around environmental awareness and responsibility (Glilmez et al., 2025).
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Servitization provides tremendous chances for enterprises to create a sustainable competitive
advantage, not just via increased customer satisfaction, but also through operational efficiency
benefits and cost leadership strategies. However, the idea of servitization is undergoing a fundamental
transition as a result of the Digital Big Bang, with next-generation Internet technologies becoming
essential for enterprises seeking to adapt to an increasingly dynamic economic landscape. Maintaining
a competitive advantage has become increasingly difficult for third-party logistics (3PL) providers in
the face of continuously changing geopolitical, economic, and environmental factors. Furthermore,
as technology evolves from static to mobile solutions, the conventional model of gaining difference
through large-scale breakthroughs is becoming outmoded. In this new era, ongoing adaptation and
strategic integration of digital technologies are vital for sustainable competitiveness. Organizations
that fail to harness incremental advances for competitive difference risk a slow decline, followed by
entropy. In this context, research shows that organizations that use meta-servitization frameworks are
better positioned to negotiate three-dimensional competition, which includes cost efficiency,
sustainability, and digital transformation. Michelin is a famous example, having integrated IoT-driven
smart fleet management via its Connected Fleet platform. All procedures, payments, and complicated
concerns, such as customs transactions, may be secured by smart contracts using blockchain technology.
Finally, it is determined that improving the openness and auditability of all processes would boost
customer and stakeholder satisfaction. The purpose of this study is to underline the effectiveness of
meta-servitization tools in new generation competitive situations. Since we are still at the beginning
of the Meta-Servitization age, it is estimated that they will help organizations' competitiveness in
many more sectors in the future.
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Gilinlimiizde sanayilesme, hizl1 kentlesme ve artan niifus gibi faktorlerin etkisiyle ¢evresel bozulma
giderek derinlesmekte ve bu durum ekosistemlerin siirdiiriilebilirligini tehdit eden baslica kiiresel
sorunlardan biri haline gelmektedir. Bu nedenle iilkelerin ¢evresel performanslarinin ¢ok boyutlu
gostergeler 15181inda degerlendirilmesi siirdiiriilebilir kalkinma hedeflerine ulagsmada kritik bir rol
oynamaktadir. Bu c¢alisma cevresel performansin degerlendirilmesinde sera gazi emisyonlari,
yenilenebilir enerji kullanimi, hava ve su kalitesi, atik yonetimi, biyolojik cesitlilik ve ekolojik ayak
izi gibi temel gostergelere odaklanmaktadir. ilgili kriterlerin onem diizeyleri, nesnel kriter
agirliklandirma yontemlerinden biri olan MEREC (Method based on the Removal Effects of Criteria)
yontemi ile belirlenmistir. Ardindan alternatiflerin performans diizeylerini nesnel bi¢imde siralamak
amaciyla MARCOS (Measurement of Alternatives and Ranking according to Compromise Solution)
yontemi uygulanmis ve secilmis OECD iilkeleri ¢evresel siirdiiriilebilirlik agisindan karsilastirilmstir.
Analiz sonuglarina gore, en yiiksek cevresel performansa sahip iilkeler sirasiyla Fransa (0,5815),
Macaristan (0,5794) ve Letonya (0,5750) olmustur. Bu iilkelerin ¢evresel siirdiiriilebilirlige yonelik
etkin politikalar ve uygulamalar gelistirdikleri gézlemlenmistir. Tiirkiye ise 0,5491 skoruyla orta
diizeyde bir performans sergilemistir. Ust grup iilkelerine yakinlasmakla birlikte yiiksek performans
gosteren iilkelerin gerisinde kalmistir. Cevresel performansi en diisiik olan iilkeler arasinda Avustralya
(0,3920), Cekya (0,4002) ve Danimarka (0,4553) yer almistir. Bu iilkelerde fosil yakit bagimliligi,
stirdiiriilebilir enerjiye gecisteki yapisal zorluklar ve gevresel politika eksiklikleri performans
diistikliiglinlin temel nedenleri arasinda 6ne ¢ikmaktadir. Elde edilen bulgular gevre politikalarinin
etkinligi ve siirdiiriilebilir kalkinma hedeflerine olan yakinlik acisindan iilkeler arasinda onemli
farkliliklar oldugunu ortaya koymaktadir. Sonug¢ olarak, OECD iilkeleri c¢evresel siirdiiriilebilirlik
dogrultusunda ¢esitli adimlar atmis olsalar da kiiresel ¢cevre sorunlarinin ¢6ziimii daha uzun vadeli,
kapsamli ve stratejik politikalarla miimkiindiir.
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Today, driven by factors such as industrialization, rapid urbanization, and population growth,
environmental degradation is increasingly deepening and has become one of the major global
challenges threatening the sustainability of ecosystems. Therefore, assessing the environmental
performance of countries using multidimensional indicators plays a crucial role in achieving the
Sustainable Development Goals (SDGs).This study focuses on key indicators in evaluating
environmental performance, including greenhouse gas emissions, renewable energy usage, air and
water quality, waste management, biodiversity, and ecological footprint. The importance levels of
these criteria were determined using the MEREC (Method based on the Removal Effects of Criteria),
an objective weighting technique. Subsequently, the MARCOS (Measurement of Alternatives and
Ranking according to Compromise Solution) method was applied to objectively rank the performance
of selected OECD countries in terms of environmental sustainability. According to the results,
the top-performing countries were France (0.5815), Hungary (0.5794), and Latvia (0.5750), all of
which have implemented effective policies and practices supporting environmental sustainability.
Turkey achieved a moderate performance score of 0.5491. While it is approaching the higher-
performing group, it still lags behind the leading countries. On the other hand, the countries with the
lowest environmental performance were Australia (0.3920), the Czech Republic (0.4002), and
Denmark (0.4553). In these countries, reliance on fossil fuels, structural barriers to transitioning to
sustainable energy, and shortcomings in environmental policy were identified as the primary causes
of underperformance. The findings highlight significant disparities among countries in terms of the
effectiveness of environmental policies and progress toward sustainable development targets. In
conclusion, although OECD countries have taken various steps toward environmental sustainability,
addressing global environmental issues requires more long-term, comprehensive, and strategic policy
approaches.
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Awareness of the global climate crisis, which has long been highlighted by scientists, has increased
with the visible effects of climate change occurring in various parts of the world. As a result, the
potential consequences of global climate change are followed with growing concern, and both the
possible impacts and the measures that can be taken to mitigate them have become critical discussion
points among stakeholders working in this field. Since carbon gas emissions are considered the most
significant cause of global climate change, efforts to combat climate change are primarily focused on
reducing carbon emissions. The transition from fossil fuels to renewable energy sources has emerged
as a key component of this endeavor. In this context, fossil fuel-powered vehicles, which are one of
the main contributors to the rise of carbon emissions in the atmosphere, have become a subject of
debate. In other words, a significant portion of policies designed to combat climate change now focus
on reducing and transforming the emissions from fossil fuel-powered vehicles. The establishment of
target dates by governments for phasing out the production of diesel vehicles is a clear indicator of
this shift. Moreover, the introduction of electric-assisted engines in gasoline-powered cars and the
subsequent emergence of rechargeable hybrid models are also direct outcomes of this transition. More
recently, the widespread adoption of fully electric vehicles and the global success of Chinese
manufacturers in this field are among the most prominent examples of this trend. In Tiirkiye, the
government’s support for green transformation is reflected in various policies—such as the special
consumption tax (SCT) incentive for electric vehicles under the regulation of the Ministry of Treasury
and Finance, and grants and subsidies provided by the Ministry of Industry and Technology for the
establishment of charging stations. However, these incentives primarily target individual users and
do not offer specific advantages for commercial applications. Yet, considering the logistics sector
is one of the most critical industries in today’s globalized world, the inclusion of this sector in the
electric transformation process would significantly accelerate progress. Based on the premise that the
effectiveness of green transformation projects is increasing both globally and in Tiirkiye, our study
examines the potential reduction in carbon gas emissions resulting from electric vehicle conversion.
Using data from the Turkish Statistical Institute (TurkStat) on Tiirkiye’s vehicle fleet and the average
annual mileage of these vehicles, the study investigates the possible impact on carbon emissions if the
entire commercial vehicle fleet in Tiirkiye were to be gradually 25%, 50%, 75% and fully electrified.
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Ocean container freight rates surged to a historical high over the period from 2021 to 2022 amid the
impact of COVID-19. It was not predicted or explained by the traditional method, which was based
on the analysis of the balance between container trade demand and containerships supply. The main
purpose of this study is to examine the cause of the spike in the ocean container freight rates from
Asia to US during COVID-19, by identifying the bottleneck in the container logistics during that
period. Although container logistics includes land-based components such as trucks or warehouses,
the traditional method of analyzing ocean container freight rates includes only sea-related ones such
as containerships and ports. Taking that into consideration, this study focuses on the need to include
land-based components, as they might become the bottleneck, causing congestion and thereby
reducing the effectively available capacity of containerships. It compares the growth of each supply
component of the container logistics from Asia to US for the period from 2019 to 2023, thereby
identifying the bottleneck. Furthermore, focusing on the gap between “the transportation volume of
the bottleneck” and “the ocean container trade volume”, it analyses the correlation between the gap
and ocean container freight rates. This study reveals that the growth in US trucking capacity was the
lowest among the components of the container logistics from Asia to US during COVID-19, indicating
it might be the bottleneck. It shows a correlation between “the spike in the ocean container freight
rates” and “the gap between the surged container trade volume and the stagnated truck transportation
volume”, suggesting that the rate surge may have been caused by the trucking capacity shortage. This
study also implies that, as long as the shortage of trucking capacity continues, there is potential for
future surges in ocean container freight rates due to this factor. Furthermore, it suggests that increasing
the capacity of the bottleneck would be a rational approach to making container logistics sustainable
and that increasing the capacity of non-bottleneck supply components might lead to resource wastage.
While the traditional quantitative analyses of ocean container freight rates focus on sea-related
components such as containerships and ports, this study highlights the necessity of an integrated
analysis that includes the land-based supply components. By employing this method, it identifies the
possibility that the trucking capacity, which is the land-side component, might be the underlying cause
of the soaring ocean container freight rates.

Keywords: Bottleneck in Container Logistics, Container Freight Rate Forecast, Integrated Analysis
Including Sea and Land Supply Components
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Climate change is a pressing global issue driven by human activities such as fossil fuel consumption,
deforestation, and industrial expansion, leading to an increased concentration of greenhouse gases in
the atmosphere. This phenomenon has severe environmental, economic, and societal consequences,
including rising global temperatures, sea-level rise, more frequent and intense extreme weather
events, and diminishing water resources. One of the critical sectors affected by climate change is
transportation, where workers are increasingly exposed to hazardous conditions such as extreme heat,
ultraviolet (UV) radiation, severe weather conditions, and vector-borne diseases. This study assesses
the risks posed by climate change on transportation workers, focusing on the impact of extreme heat,
prolonged UV exposure, natural disasters, and the spread of infectious diseases. Using the L-Type
Matrix Method, a structured risk assessment approach, this research identifies and categorizes the
severity of these hazards. The findings reveal that extreme heat and UV radiation pose the highest
occupational risks, requiring urgent intervention. Transportation workers face a heightened risk of heat
stress, dehydration, heat stroke, and long-term UV-related health complications, including skin cancer
and eye disorders. Moreover, extreme weather events such as floods, storms, and wildfires threaten
worker safety, infrastructure integrity, and operational continuity. Additionally, climate change is
accelerating the spread of vector-borne diseases, increasing the likelihood of infections among
transportation sector employees. To mitigate these risks, the study recommends several adaptive
strategies, including adjusting work schedules to avoid peak heat hours, ensuring adequate hydration
and cooling facilities, implementing personal protective equipment (PPE) such as UV-blocking
eyewear and protective clothing, and enhancing emergency response plans for extreme weather
events. Furthermore, regular health screenings, vaccination programs, and vector control measures
are critical in reducing the impact of climate-sensitive diseases. While occupational health and safety
protect workers, they also enable workplaces to adapt to climate change and contribute to
environmental sustainability. Therefore, it has become necessary to reshape occupational health and
safety policies with a climate change perspective. This research underscores the importance of
integrating climate risk factors into occupational health and safety protocols. By proactively adapting
the transportation sector to climate-related challenges, organizations can enhance worker safety,
minimize productivity losses, and improve sustainability. Future studies should explore the long-term
efficacy of these mitigation measures and develop advanced climate adaptation models tailored to
high-risk occupational environments.

Keywords: Climate Change, L-Type Matrix Method, Occupational Health and Safety, Transportation
Sector
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Solar Power Forecasting for a Textile Facility Using
Artificial Neural Network Models

Dr. Rabia Sultan YILDIRIM ®

Department of Quality Management CoordinationAdana Alparslan Tiirkes Science and Technology University
Adana, TURKIYE rsyildirim@atu.edu.tr

The growing demand for sustainable energy solutions within the textile industry has significantly
expedited the adoption of renewable energy systems, with a notable emphasis on solar power
integration into manufacturing processes. Accurate forecasting of solar energy generation is essential
for optimizing energy management strategies, reducing operational costs, and minimizing reliance on
external energy suppliers. This study focuses on developing a robust predictive model aimed at
estimating solar power output within a textile manufacturing facility by utilizing a comprehensive set
of environmental and electrical input parameters, including ambient temperature, solar radiation
levels, electrical current, and voltage readings, meticulously recorded throughout the year 2024. The
modeling approach employed advanced techniques utilizing MATLAB's Neural Network Fitting
Tool. Three distinct learning algorithms were systematically evaluated: Levenberg-Marquardt (LM),
Bayesian Regularization (BR), and Scaled Conjugate Gradient (SCG). Each algorithm was tested
with two configurations of hidden neurons—specifically, five and ten neurons—to determine the
optimal neural network architecture. Additionally, the data was divided using two distinct split ratios:
70/15/15 and 80/10/10, designating portions for training, validation, and testing. The performance of
the neural network models was rigorously assessed using Mean Squared Error (MSE) as a primary
metric, alongside the regression coefficient (R), to quantify the models' predictive accuracy. Among all
configurations tested, the Bayesian Regularization algorithm, specifically with a configuration of ten
hidden neurons and an 80% training, 10% validation, and 10% testing data split, demonstrated superior
performance. This configuration achieved an impressive MSE of 0.0036 and a regression coefficient
(R-value) of 0.9666, indicating a high degree of predictive accuracy and exceptional generalization
capability. These results underscore the model's suitability for real-time solar power forecasting in
industrial settings, particularly in the context of textile manufacturing. This study illustrates that
employing neural network-based modeling techniques, especially with Bayesian Regularization, can
significantly enhance the predictability of solar power generation. Such predictive models are not
only instrumental in supporting effective energy optimization strategies within the textile sector but
also play a pivotal role in advancing broader sustainability objectives, paving the way for greener
industrial practices.

Keywords: Sustainable energy, Predictive Model, Neural Network Modeling, Solar Energy
Forecasting
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The European Union (EU) plays an important role in climate change policies and is a pioneer in this field.
In this context, the European Green Deal announced in 2019 has made it mandatory for the logistics
and transportation sectors across the continent to transition to a low-carbon, environmentally friendly
structure in line with sustainable development goals. This strategy encompasses multi-dimensional
objectives such as the decarbonization of transportation, the use of alternative energy sources, smart
logistics solutions, and supply chains that are compliant with environmental regulations. The purpose
of this study is to provide a conceptual review of logistics policies developed across Europe within
the framework of the Green Deal. To this end, the study first examines the main concepts shaping the
transition to sustainability in the logistics sector (green logistics, carbon footprint management, circular
economy, intermodal transportation, and reverse logistics) through a literature review. Subsequently,
important projects and strategies implemented across Europe are discussed. In this context, policies
and initiatives such as the European Climate Law, the Sustainable and Smart Mobility Strategy
(2020), the Carbon Border Adjustment Mechanism (CBAM), and the Trans- European Transport
Network (TEN-T) are evaluated alongside their impacts on the logistics sector. Furthermore, practical
examples such as Germany's Klimaschutzprogramm 2030, the Netherlands' Lean & Green Program,
and the green logistics centers spreading across Europe highlight the practical dimensions of this
transformation process. This study addresses the limitations and challenges encountered in the
implementation process of policies organized within the scope of the European Green Deal. The high
cost of infrastructure investments and differences in practices between countries are causing
companies, especially those undergoing transformation under the Green Deal, to struggle to adapt. It
is also known that there are various technical problems in the transition to alternative energy sources
in transportation modes. In the technologically developing logistics sector, the high costs
encountered in the process of achieving decarbonization targets are also delaying the achievement of
these targets. Considering all these limitations, the study questions the implementation process of
strategies in the field and offers recommendations for increasing incentives in this regard. The study
aims to evaluate the development of sustainable logistics policies at the European level with a holistic
approach, to establish a conceptual foundation for future strategies, and to guide the sector and future
studies in this field with application examples. The findings provide strategic perspectives on
sustainable logistics transformation for both policymakers and academic circles.

Keywords: European Green Deal, Smart Mobility, Sustainable Development, Sustainable Logistics.
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In the textile industry specifically within the realm of denim manufacturing, high water and energy
consumption along with environmental pollution is crucial for meeting sustainability goals. This study
introduces an innovative paradigm that seeks to completely eliminate the washing step traditionally
associated with the denim warp dyeing process, a phase notorious for its considerable environmental
footprint. In standard manufacturing practices, the washing step is executed post-dyeing to remove any
excess dyestuff, ensure that the dye is properly fixed to the fabric, and prepare the yarn for subsequent
treatments. However, this process is not only resource-intensive but also generates significant
amounts of wastewater, along with notable energy and chemical consumption. In this research, a
novel chemical agent was strategically applied to the yarn during the dyeing stage, thereby facilitating
maximum fixation of the dyestuff within the fiber structure. This innovative approach resulted in the
complete elimination of the washing step. The chemical agent infiltrates the fiber polymer, inducing
fiber swelling which allows for enhanced dye penetration, ensuring that the dyestuff binds thoroughly
within the fiber matrix. As a consequence, there is no residual dye left on the yarn, making the
washing process unnecessary. This paradigm shift not only alleviates the generation of wastewater
during production but also leads to significant reductions in both water and energy usage. The findings
of this study illustrate significant environmental advantages, including lower water consumption and
reduced carbon footprints, while simultaneously yielding considerable economic benefits for denim
production. By enhancing resource efficiency, this new method promotes environmentally conscious
manufacturing practices that align with the overarching goals of the green transformation in the textile
sector. Furthermore, this approach offers a feasible and cost-effective solution for textile companies
striving to adopt sustainable production models. Ultimately, this process contributes to diminishing
environmental impacts while encouraging the advancement of cleaner, more sustainable production
technologies within the industry.

Keywords: Sustainability, Water Management, Denim, Energy Efficiency
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Surdiirilebilir Dijital Tedarik Zinciri Yetenek Modeli:
SCOR 4.0
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Teknolojik gelismeler, dijital altyapiya erisim maliyetlerinin azalmasi ve devlet tesvikleri, dijital
tedarik zincirlerinin igletmelerin stratejik planlamalarinda oncelikli bir konuma gelmesine neden
olmustur. Geleneksel tedarik zinciri yonetimi yaklagimlarmin temelini olusturan SCOR modeli,
dijital doniisiim ¢aginda yeni ihtiyaglara cevap vermede yetersiz kalabilmekte ve degisen kosullar
karsisinda APICS tarafindan model belli araliklarla revize edilmektedir. Bu c¢alismada, SCOR
modelini siirdiiriilebilirlik ve Endiistri 4.0 bakis acilartyla yeniden yapilandirarak, “SCOR 4.0” adiyla
dijital bir siire¢ degerlendirme modeli Onerilmektedir. Model gelistirme siirecinde kapsamli bir
literatiir taramas1 gergeklestirilmis ve uzman gériislerinden faydalanilmistir. Onerilen model dért
temel amaca dayanmaktadir: “Yesil ve Sorumlu”, “Dijital ve Inovatif”, “Yalm ve Verimli”, “Cevik ve
Direncli”. Bu amaglara hizmet eden 62 alt metrik tanimlanmis ve yapisal olarak biitiinsel bir ¢erceveye
oturtulmustur. Elde edilen alt siire¢ tanim ve metriklerin 6nem dereceleri Cok Kriterli Karar Verme
(CKKYV) yontemi kullanilarak degerlendirilmistir. Onerilen modelin ile, isletmelerin dijital déniisiim
stireclerine entegrasyonunu kolaylagtirmak, cevresel ve sosyal sorumluluklarini yerine getirmelerine
olanak tanimak ve ekonomik performanslarini artirmaktir hedeflenmektedir. Calismanin bulgulari,
SCOR 4.0 modelinin isletmelere veri temelli, optimize edilmis is siirecleri gelistirme olanagi
sunabilecegini ve dijital teknolojilerden (IoT, yapay zeka, otomasyon, dijital ikizler) etkin bicimde
faydalanilabilecegini gostermektedir. Bu sayede firmalar, operasyonel maliyetlerini diisiirebilir,
karbon salimini azaltabilir, kaynak kullanimin1 daha verimli hale getirebilir ve paydaslari ile entegre
calisan bir sistem yapisi olusturabilirler. Ayrica, goriiniir sistemlerle riskleri azaltabilir, darbogazlarin
kok nedenlerine yonelik ¢oziimler tiretebilir, hizmet kalitesini artirabilir, sosyal sorumluluklarini daha
iy yerine getirebilir ve miisteri memnuniyetini {ist diizeye ¢ikarabilirler. Bu ¢alismanin 6zgiin yonii,
geleneksel SCOR modelinin dijitallesme ve siirdiiriilebilirlik kavramlartyla harmanlanarak yeniden
tanimlanmas1 ve ¢ok boyutlu bir performans degerlendirme araci olarak yapilandirilmasidir. SCOR
4.0 modeli, dijital doniisiimiinii stratejik diizeyde planlamak isteyen kuruluslara yon gosterici bir
cerceve sunmakta, ayn1 zamanda sosyal ve ¢evresel sorumluluklar: da operasyonel karar siireglerine
entegre etmeyi miimkiin kilmaktadir.

Anahtar Kelimeler: Dijital Tedarik Zinciri, SCOR 4.0, Siirdiiriilebilirlik, Performans Degerlendirme,
Dijital Doniistim
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Technological advancements, decreasing costs of access to digital infrastructure, and government
incentives have elevated digital supply chains to a strategic priority in business planning across
industries. The traditional SCOR model, which forms the basis of supply chain management practices,
has shown limitations in responding to the evolving needs of the digital transformation era. Although
the model is periodically revised by APICS, it still requires adaptation to sustainability and Industry
4.0 dynamics. This study proposes a restructured digital process evaluation framework under the title
“SCOR 4.0,” integrating sustainability and Industry 4.0 perspectives. The model development
process was grounded in an extensive literature review and supported by expert opinions. The
proposed SCOR 4.0 model is based on four core objectives: “Green and Responsible,” “Digital and
Innovative,” “Lean and Efficient,” and “Agile and Resilient.” A total of 62 sub-metrics were
defined to serve these goals, and they were systematically structured into a comprehensive
framework. The importance and weight of these sub-processes and metrics were evaluated using the
Multi-Criteria Decision-Making (MCDM) method. The model aims to facilitate the integration of
companies into digital transformation processes, enable the fulfillment of their environmental and
social responsibilities, and enhance their economic performance. The findings of the study suggest
that the SCOR 4.0 model can provide companies with a structured approach to developing data-driven
and optimized business processes. It supports effective utilization of digital technologies such as IoT,
artificial intelligence, automation, and digital twin systems. Through this model, firms can reduce
operational costs, minimize carbon emissions, increase resource efficiency, and establish integrated
systems aligned with stakeholder expectations. Additionally, it allows firms to mitigate risks through
visibility, identify and resolve process bottlenecks, improve service quality, fulfill social responsibility
obligations more effectively, and enhance overall customer satisfaction. The originality of this study
lies in its redefinition of the traditional SCOR model through the Ilenses of digitalization and
sustainability, resulting in a multidimensional performance evaluation framework. The SCOR 4.0
model offers strategic guidance for organizations seeking to manage digital transformation
proactively while embedding environmental and social responsibilities into their operational
decision-making processes.

Keywords: Digital Supply Chain, SCOR 4.0, Sustainability, Performance Evaluation, Digital
Transformation
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Surdiirilebilir Lojistik Kapsaminda Lojistik Koy Yeri
Secimi: Kayseri Ornegi
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3 Lisansiistii Egitim Enstitiisii Kayseri Universitesi Kayseri, TURKIYE nimet.elmacioglu@gmail.com

Siirdiiriilebilirlik kavraminin 6n plana ¢iktig1 giiniimiizde, lojistik kdyler ekonomik ve c¢evresel hedeflerin
basariya ulagsmasinda dnemli bir etken olarak degerlendirilmektedir. Lojistik kdyler tasima, yilikleme, bosaltma,
depolama, dagitim, giimriikleme ve diger lojistik faaliyetlerin tek merkezden yiiriitilmesini saglayan stratejik
alanlardir. Bu merkezler tasimacilik faaliyetlerinin ¢cevresel etkilerini azaltarak siirdiiriilebilirligi desteklerken,
lojistik stireclerin verimliligini artirarak ekonomik kalkinmaya katki saglamaktadir. Lojistik kdylerin kurulus
yerlerinin dogru belirlenmesi, yapilan yatirimin basarisini artirmak ve bolgesel gelisim agisindan kritik bir 6neme
sahiptir. Bu baglamda lojistik kdylerin uygun yer se¢imlerinin hem ekonomik kaynaklarin verimli kullanimin
saglamasi hem de lojistik operasyonlarin performansini artirarak bolgesel kalkinmayi destekleyecegi karar
stireclerinde dnemle degerlendirilmelidir. Uygun yer seciminin, lojistik faaliyetlerin daha verimli yiiriitiilmesini
ve gevresel etkilerinin en aza indirilmesini miimkiin kilacagi gz o6niinde bulundurulmalidir. Bu ¢aligmada,
karar verme yontemlerinden biri olan DEMATEL (Decision Making Trial and Evaluation Laboratory) yontemi
kullanilmigtir. Caligmada kullanilan on kriter arasinda "Cevresel Etki" (0,1428), "Yatirim Maliyeti" (0,1416),
"Kentsel Altyap1" (0,1149) ve "Miisterilere Yakinlik" (0,1132) en yliksek 6nem agirligina sahip kriterler olarak
one ¢ikmistir. Analiz sonuglar lojistik kdy planlamasinda g¢evresel siirdiiriilebilirligin, yatirimin ekonomik
fizibilitesinin ve kentsel altyapi entegrasyonunun oncelikli olarak degerlendirilmesi gerektigini ortaya
koymaktadir. DEMATEL yéntemi sonucunda K1 (Yatirrm Maliyeti), K7 (Genisleme Imkani), K8 (Ekonomik
Gelisme Potansiyeli) ve K10 (Cevresel Etki) kriterlerinin diger kriterleri etkileyen, K2 (Kentsel Altyapi), K3
(Miisterilere Yakinlik), K4 (Tedarikgilere Yakinlik), K5 (Havaalanina Yakinlik), K6 (Trafik Yogunlugu) ve K9
(Sehir Niifusunun Sosyal Durumu ve Egitim Olanaklari) kriterlerinin ise daha ¢ok etkilenen kriterler oldugu
goriilmiistiir. Elde edilen bulgular, lojistik kdy planlamasinda ¢evresel siirdiiriilebilirlik, yatirimin fizibilitesi
ve altyapisal uygunluk gibi faktorlerin oncelikli olarak dikkate alinmasi gerektigini ortaya koymaktadir. Bu
baglamda, s6z konusu kriterlerin dogru bir sekilde degerlendirilmesi hem bolgesel kalkinmanin desteklenmesi
hem de lojistik siireclerde uzun vadeli verimlilik artis1 saglanmasi agisindan kritik bir rol oynamaktadir.
Caligma, yerel yonetimler ve politika yapicilar i¢in lojistik kdy yeri se¢imi siireclerinde bilimsel temelli ve
nesnel verilere dayali bir karar verme siirecine katki saglamakta; bdylece kaynaklarm etkin kullanimini,
cevresel etkilerinin minimize edilmesini ve stratejik kalkinma hedeflerine ulagilmasimi kolaylagtirmaktadir.
Lojistik kdylerin ekonomik faydalarinin yani sira sosyal ve ¢evresel siirdiiriilebilirlik alanlarinda da 6nemli bir
potansiyel sundugunu gostermektedir.

Anahtar Kelimeler: Kayseri, Lojistik, Lojistik Koy, Siirdiirebilirlik, Yer Secimi
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In today's world, where the concept of sustainability has come to the forefront, logistics villages are regarded
as crucial drivers for achieving economic and environmental objectives. Logistics villages are strategic hubs
that facilitate the centralized management of transportation, loading, unloading, storage, distribution, customs
clearance, and other logistics activities. By reducing the environmental impact of transportation operations,
these centers promote sustainability while simultaneously enhancing the efficiency of logistics processes and
contributing to economic development. Correctly determining the locations of logistics villages is critically
important for increasing the success of investments and fostering regional development. In this context, the
selection of appropriate locations for logistics villages should be carefully considered in decision-making
processes, as it ensures the efficient use of economic resources and enhances the performance of logistics
operations, thereby supporting regional growth. It should be emphasized that an optimal site selection would
enable more efficient logistics operations and minimize environmental impacts. In this study, Evaluation
Laboratory (DEMATEL) method, one of the multi-criteria decision-making approaches, was employed to
prioritize the criteria influencing the logistics village site selection decision for the province of Kayseri. Among
the ten criteria used in the study, "Environmental Impact" (0.1428), "Investment Cost" (0.1416), "Urban
Infrastructure" (0.1149), and "Proximity to Customers" (0.1132) emerged as the most significant criteria with
the highest importance weights. The analysis results reveal that environmental sustainability, the economic
feasibility of investment, and urban infrastructure integration should be prioritized in logistics village planning.
According to the DEMATEL results, it was found that the criteria K1 (Investment Cost), K7 (Expansion
Opportunity), K8 (Economic Development Potential), and K10 (Environmental Impact) were the influential
factors, whereas K2 (Urban Infrastructure), K3 (Proximity to Customers), K4 (Proximity to Suppliers), K5
(Proximity to Airports), K6 (Traffic Density), and K9 (Social Status and Educational Opportunities of the
Urban Population) were the more affected factors. The findings highlight that environmental sustainability,
investment feasibility, and infrastructural adequacy must be prioritized in logistics village planning. In this
regard, accurately evaluating these criteria plays a critical role in supporting regional development and
ensuring long-term efficiency gains in logistics processes. This study contributes to providing a scientific and
objective basis for decision-making processes regarding logistics village site selection for local authorities and
policymakers. Consequently, it facilitates the efficient use of resources, minimizes environmental impacts, and
supports the achievement of strategic development goals. Moreover, the study demonstrates that logistics
villages offer significant potential not only in terms of economic benefits but also in promoting social and
environmental sustainability.

Keywords: Kayseri, Logistics, Logistics Village, Sustainability, Site Selection

102

Abstract of Proceedings Book


mailto:emsalbildik1@gmail.com
mailto:durak@kayseri.edu.tr
mailto:nimet.elmacioglu@gmail.com
https://orcid.org/0000-0003-0008-5182
https://orcid.org/0000-0003-0008-5182
https://orcid.org/0009-0001-4979-8952
https://orcid.org/0009-0001-4979-8952
https://orcid.org/0000-0001-6787-0690
https://orcid.org/0000-0001-6787-0690

5th International Symposium on Sustainable Logistics 'Green Deal' EJ D E A L

Go to
CONTENTS

Surdirilebilir ve Akilli Mobilite Stratejisi Cercevesinde
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Avrupa Birligi'nin 2019 yilinda ilan ettigi Yesil Mutabakat (European Green Deal), ulasim ve lojistik sektorlerini
dogrudan etkileyen doniisiimsel bir politika ¢ergevesi sunmakta; 2050 yilina kadar sera gazi emisyonlarinin
net sifira indirilmesini hedeflemektedir. Bu hedef dogrultusunda, Avrupa Birligi (AB) toplam sera gazi
emisyonlarinin yaklasik %25’ini olusturan tagimacilik sektorii, karbon nétrliige geciste kilit bir alan olarak
kabul edilmektedir. Bu baglamda, Avrupa Komisyonu’nun 2020 yilinda yayimladig: “Sustainable and Smart
Mobility Strategy”, tasimacilifin hem cevresel hem dijital doniisiimiinii yonlendiren temel politika belgesi
niteligindedir. Siirdiiriilebilir ve Akill1 Mobilite Stratejisi, ulasimin ¢evresel etkilerini azaltmak amaciyla; sifir
emisyonlu tagitlarin yaygimlastirilmasi, diisiik karbonlu yakit altyapisinin gelistirilmesi, iklim dostu liman ve
havaalanlariin tesviki, demiryolu yiik tagimaciliginin artirilmasi, kentsel ve sehirler arasi mobilitenin
stirdiiriilebilirlestirilmesi ve karbon fiyatlandirmasina dayali adil tesvik mekanizmalarinin uygulanmasi gibi
biitiinciil politika araclarin1 6ngérmektedir. Bu c¢alisma, Avrupa Komisyonu’nun siirdiiriilebilir ve akilli
mobilite stratejisi dogrultusunda farkli tasimacilik modlarinin gevresel siirdiiriilebilirlik, doniisiim potansiyeli
ve Yesil Mutabakat hedefleriyle uyumlulugunu kavramsal bir ¢ergevede incelemeyi amaglamaktadir. Avrupa
Komisyonu’nun Sustainable and Smart Mobility Strategy belgesine dayali olarak yapilandirilan bu ¢aligmada
kavramsal bir yaklasim benimsenmistir. Belgede yer alan sektorel hedefler ve oncelikler ile Avrupa Cevre
Ajansi (EEA) ve Eurostat tarafindan yayimlanan, tagima modlarina gore sera gazi emisyonlarini ve egilimlerini
gosteren giincel veriler sistematik bi¢imde incelenmistir. Bu dogrultuda, tasima modlar1 c¢evresel
stirdiiriilebilirlik ¢ercevesinde doniisiim potansiyelleri acisindan karsilastirmali olarak ele alinmistir. Ayrica,
tagimacilik modlarmin siirdiiriilebilirlik agisindan giiclii ve zayif yonleri incelenerek, Yesil Mutabakat ile
uyumlu ve akilli mobilite odakli bir doniisiim vizyonunun nasil yapilandirilabilecegine dair kavramsal bir
degerlendirme c¢ergevesi sunulmasi amaglanmaktadir. Yapilan incelemeler, 2022 itibariyla karayolu
tasimaciliginin Avrupa Birligi tasimacilik kaynakli sera gazi emisyonlarinin %73,2’sini olusturarak en yiiksek
paya sahip ulagim modu oldugunu gostermektedir. 2030 yilina kadar 30 milyon sifir emisyonlu aracin devreye
almmasi hedeflenmektedir; ancak 2023 yilinda kaydedilen emisyon azalmasi yalnizca %0,8 diizeyindedir.
Buna karsilik, demiryolu tagimaciligi 1990'dan  bu yana emisyonlarini azaltan tagimacilik tiirlerinden biri
olarak o6ne ¢ikmakta ve 2050 yilina kadar yiik tagimaciligi kapasitesinin iki katina ¢ikarilmasi
hedeflenmektedir. Denizyolu ve havayolu tasimacilig1 i¢in sifir emisyonlu araglarin pazara giris tarihlerinin
sirastyla 2030 ve 2035 olarak ongdriilmesine ragmen, bu modlarda emisyon artigi egilimi devam etmektedir.
Intermodal tasimacilik ise Trans-Avrupa Tasimacilik Agi (TEN-T) kapsamindaki fiziksel ve dijital
entegrasyon hedefleri dogrultusunda doniisiim onceligi tagiyan bir alan olarak tanimlanmaktadir. Bu veriler
dogrultusunda, tasima modlarinin siirdiiriilebilirlik agisindan farkli diizeylerde doniisiim potansiyeline sahip
oldugu goriilmekte; 6zellikle diisiik emisyon hedefleri ve dijitallesme stratejileri, Yesil Mutabakat ile uyumlu
bir ulagim sistemine gegiste belirleyici rol oynamaktadir. Literatiirde, ulastirma politikalarmin siirdiirtilebilirlik
odakli ve strateji belgeleri ile nicel veriler 1s18mnda birlikte degerlendirildigi calismalara sl 6lgiide
rastlanmasi sebebiyle, bu ¢aligmanin ilgili alana katki sunmas1 beklenmektedir. Ayrica bu ¢aligma Tiirkiye
ulastirma politikalarinin yesil doniisiim siirecine entegrasyonuna karsilastirmali ¢6ziim Onerileri ve Ornek
uygulamalar sunmasi agisindan 6nem arz etmektedir.

Anahtar Kelimeler: Karbon Notr, Siirdiiriilebilir ve Akilli1 Mobilite, Tasimacilik Modlari, Yesil Mutabakat.
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The European Green Deal, announced by the European Union in 2019, provides a transformational policy
framework that directly impacts the transportation and logistics sectors and aims to reduce greenhouse
gas emissions to net zero by 2050. In line with this target, the transportation sector, which accounts for
approximately 25% of total greenhouse gas emissions in the European Union (EU), is considered a key area
for the transition to carbon neutrality. In this context, the “Sustainable and Smart Mobility Strategy” published
by the European Commission in 2020 is the main policy document that guides both the environmental and
digital transformation of transportation. The Sustainable and Smart Mobility Strategy envisages holistic policy
instruments to reduce the environmental impacts of transport, such as the deployment of zero-emission
vehicles, development of low-carbon fuel infrastructure, promotion of climate-friendly ports and airports,
increasing rail freight transport, sustainability of urban and intercity mobility, and implementation of fair
incentive mechanisms based on carbon pricing. In accordance with the European Commission's Sustainable
and Smart Mobility Strategy, the objective of this study is to examine the environmental sustainability,
transformation potential, and compatibility of different modes of transport with the objectives of the Green Deal
within a conceptual framework. Based on the European Commission's Sustainable and Smart Mobility Strategy,
this study adopts a conceptual approach. Sectoral targets and priorities in the document and recent data
published by the European Environment Agency (EEA) and Eurostat showing GHG emissions and trends by
transport modes are systematically analyzed. Accordingly, transportation modes have been examined
comparatively in terms of their transformation potential within the framework of environmental sustainability.
Furthermore, by examining the strengths and weaknesses of transport modes in terms of sustainability, it is
aimed to provide a conceptual assessment framework on how a smart mobility-oriented transformation vision
in line with the Green Deal can be structured. The examinations indicate that, as of 2022, road transport
accounted for 73.2% of the European Union’s transport-related greenhouse gas emissions, making it the
transport mode with the highest share. By 2030, 30 million zero-emission vehicles are targeted to be in
operation, but the emissions reduction recorded in 2023 is only 0.8%. In contrast, rail transport stands out as
one of the transport modes that has reduced its emissions since 1990, with a target of doubling freight transport
capacity by 2050. Although the market entry dates of zero-emission vehicles for maritime and air transport are
projected to be 2030 and 2035 respectively, the trend of increasing emissions in these modes continues.
Intermodal transport is identified as an area of transformation priority in line with the physical and digital
integration targets of the Trans-European Transport Network (TEN-T). In line with these data, transport modes
have different levels of transformation potential in terms of sustainability; especially low emission targets and
digitalization strategies play a decisive role in the transition to a transport system in line with the Green Deal.
This study is expected to contribute to the related field, as there are limited studies in the literature where
transportation policies are evaluated with a focus on sustainability and in the light of strategy documents and
quantitative data. In addition, this study is important in terms of providing comparative solution proposals and
sample applications for the integration of Tiirkiye's transportation policies into the green transformation
process.

Keywords: Carbon Neutral, European Green Deal, Sustainable and Smart Mobility, Transport Modes.
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TCDD Lojistik Merkezleri ve Performanslarin
Kisitlayan Faktorler

Prof. Dr. Koksal HAZIR ©

Uluslararasi Ticaret ve Lojistik Boliimii Toros Universitesi Mersin, 33130, TURKIYE koksal.hazir@toros.edu.tr

Kombine tagimacilikta ulasim yollarinin gelistirilmesi ve ulasim modlar1 arasinda etkin baglantinin
kurulmasi, depolama, bakim-onarim, yiikleme-bosaltma, ellecleme gibi faaliyetlerin daha ekonomik
bir sekilde gerceklestirilmesi i¢in” lojistik merkezler olusturulmasina karar verilmis ve hizla insasina
baslanmistir (TCDD, 2025). TCDD tarafindan Tiirkiye genelinde 23 adet Lojistik Merkez planlamasi
yapilmig olup, bunlardan 12 adedi insaati tamamlanarak isletmeye alinmistir. Ayrica 1 adet insaaati
tamamlanan, 4.adet insaat1 devam etmekte olan lojistik kdy vardir. Diger 6 adedi ise proje veya ihale
asamasindadir. Bu lojistik Merkezlerin kurulus amaglar1 6zellikle yurt i¢i yiik tasimalarinda
demiryolu tasimaciliginin is hacmini artirmaktir. Bu lojistik Merkezlerin insa yerleri planlanirken
demiryolu aginin aktif olarak calistig1 ve Eskisehir, Afyon, Yenice gibi farkli yonlerden gelen yollarin
diigiim olusturdugu noktalar ile demiryolu ana giizergahlari iizerinde olmasina dikkat edilmistir. Bu
calismanin amact TCDD’nin planlamis oldugu ve hayata ge¢irdigi lojistik Merkezlerin
performanslarina ve performanslarini kisitlayan ana unsurlara dikkat ¢ekmektir. Bu ¢alisma ikincil
veriler iizerinden arastirmalar ve analizler igermektedir. Literatiirde bu konuya iliskin yer alan
caligmalar da gozden gecirilmistir. Su an aktif olan 12 adet lojistik merkezin planlanan yillik yiik
ellegleme kapasitesi toplamda 15,5 Milyon Tondur. Tiirkiye’ nin yiik tagimalarinda 2021 yili ulagtigi
rakam demiryolunda 15,86 Milyar Ton -Km dir. Bu rakam Tiirkiye’de yapilan tagimanin sadece
%4,2’sine karsilik gelmektedir. Karayolunda ise ayn1 y1l Tiirkiye 311,82 Milyar Ton- Km (%82) tasima
yapmustir. Tirkiye’nin Demiryolu tagimacilifinda ¢ok geride kaldigir goriilmektedir. Bu miktarin
artirtlmasi i¢in bir dizi radikal tedbirler gerekmektedir. Demiryolu Lojistik Merkezleri kurulmas1 bu
anlamda 6nemli bir karardir 6nemli katki saglayacaktir. Ancak bu merkezlerin tam kapasite ile
calisgamadig1 gozlenmektedir. Calisma neticesinde bu lojistik merkezlerin performansini kisitlayan
faktorlerin basinda bu diiglim noktalarin1 baglayan demiryollarinin bir¢ok yerde tek hat olarak mevcut
olmasidir. Ayrica, ellegleme siireglerinin teknolojik imkanlar, mesai saatleri uyumsuzlugu, teknik
donanim eksikligi, karayolu tasimaciligina gore bariz bir maliyet avantaji sunmamasi gibi birgok
faktorden etkileniyor olmasidir.

Anahtar Kelimeler: Demiryolu Tasimaciligi, Performans Kisitlari, TCDD Lojistik Usleri
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It was decided to establish logistics centers “in order to develop transportation routes in combined
transportation and to establish effective connections between transportation modes, to perform
activities such as storage, maintenance-repair, loading-unloading, and handling more economically”
and their construction was started rapidly (TCDD, 2025). TCDD has planned 23 Logistics Centers
throughout Turkey, 12 of which have been completed and put into operation. In addition, there is
1 logistics village whose construction is completed and 4 are under construction. The other 6 are
in the project or tender phase. The establishment purpose of these logistics centers is to increase
the working volume of railway transportation, especially in domestic freight transportation. While
planning the construction locations of these logistics’ centers, attention was paid to the points where
the railway network is actively operating and where roads coming from different directions such as
Eskigehir, Afyon, Yenice form nodes and on the main railway routes. The purpose of this study is to
draw attention to the performances of the logistics centers planned and implemented by TCDD and
the main elements that limit their performance. This study includes research and analysis based on
secondary data. Studies on this subject in literature have also been reviewed. The planned annual
cargo handling capacity of the 12 currently active logistics centers is 15.5 million tons in total. The
figure Turkey reached in 2021 in freight transportation is 15.86 billion tons-km on the railway. This
figure corresponds to only 4.2% of the transportation carried out in Turkey. In the same year, Turkey
carried out 311.82 billion tons-km (82%) on the highway. It is seen that Turkey is far behind in railway
transportation. A series of radical measures are required to increase this amount. Establishing Railway
Logistics Centers is an important decision in this sense and will make a significant contribution.
However, it is observed that these centers cannot operate at full capacity. As a result of the study, the
main factor limiting the performance of these logistics centers is that the railways connecting these
nodes are available as a single line in many places. In addition, handling processes are affected by
many factors such as technological possibilities, incompatibility of working hours, lack of technical
equipment, and not offering a clear cost advantage compared to road transportation.

Keywords: Railway Transportation, Performance Constraints, TCDD Logistics Centers
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Tedarik Zincirlerinde Dijital ikiz Teknolojisinin
Avantajlarinin KPI Kriterleri Uzerinden Analizi
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Kiiresellesen ekonomi ve artan rekabet baskilari, tedarik zinciri yonetimini daha esnek, verimli ve
stirdiiriilebilir hale getirecek yenilik¢i teknolojilerin kullanimini zorunlu kilmistir. Bu baglamda dijital
ikiz (Digital Twin) teknolojileri, fiziksel tedarik zinciri siire¢lerinin sanal ortamda dinamik olarak
modellenmesi, izlenmesi ve optimize edilmesi yoluyla stratejik avantajlar saglamaktadir. Dijital
ikizler; veri analitigi, [oT ve yapay zeka teknolojileri ile biitiinleserek tedarik zincirinde karar alma
stireclerini daha gergek zamanli, ongoriilebilir ve etkin bir yapiya doniistiirmektedir. Bu ¢alismanin
temel amaci, tedarik zinciri yonetiminde dijital ikiz kullaniminin sundugu avantajlari belirlemek ve
bu avantajlar1 Temel Performans Gostergeleri (KPI) ¢cergevesinde sistematik olarak siniflandirmaktir.
Elde edilen KPI’lar, Cok Kriterli Karar Verme (CKKYV) Yontemlerinden biri olan BWM (Best-Worst
Method) yontemi kullanilarak analiz edilecek ve dijital ikiz teknolojisinin tedarik zinciri performansina
katkilar1 6nem derecelerine gore siralanacaktir. Dijital ikiz uygulamalarinin enerji verimliligi, karbon
emisyonlarinin azaltilmasi, teslimat siirelerinin kisaltilmasi, kaynak kullanim optimizasyonu ve
operasyonel maliyetlerin diistiriilmesi gibi cok boyutlu performans alanlarinda sagladigi kazanimlar,
caligmanin temel analiz ¢ercevesini olusturmaktadir. Bu analiz sayesinde, tedarik zincirlerinde dijital
ikiz teknolojisinin hangi performans gostergeleri iizerinde en biiyiik etkiyi yarattig1 ortaya konulacak
ve yoOneticilere teknoloji yatirnmlarini1 daha bilingli yonlendirebilmeleri igin karar destegi sunulacaktir.
Sonug olarak, bu ¢aligma tedarik zincirlerinde dijital ikiz teknolojisinin sundugu avantajlarin biitiinciil
bir sekilde degerlendirilmesine katki saglamayr ve CKKYV temelli bir analiz modeli ile literatiire
Ozgiin bir yontem Onerisi getirmeyi hedeflemektedir.

Anahtar Kelimeler: Dijital Ikiz, Tedarik Zinciri Yonetimi, Temel Performans Gostergeleri (KPI),
BWM, Siirdiiriilebilir Tedarik Zinciri
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The globalizing economy and increasing competitive pressures have necessitated the use of innovative
technologies that will make supply chain management more flexible, efficient and sustainable. In this
context, digital twin technologies provide strategic advantages by dynamically modeling, monitoring
and optimizing physical supply chain processes in a virtual environment. Digital twins transform
decision-making processes in the supply chain into a more real-time, predictable and effective
structure by integrating with data analytics, loT and artificial intelligence technologies. The main
purpose of this study is to determine the advantages offered by the use of digital twins in supply chain
management and to systematically classify these advantages within the framework of Key
Performance Indicators (KPIs). The obtained KPIs will be analyzed using multi-criteria decision-
making (MCDM) methods which is BWM method and the contributions of digital twin technology to
supply chain performance will be ranked according to their importance. The gains provided by digital
twin applications in multi-dimensional performance areas such as energy efficiency, carbon emission
reduction, shortening delivery times, resource utilization optimization and reducing operational costs
constitute the basic analysis framework of the study. This analysis will reveal which performance
indicators digital twin technology has the greatest impact on in supply chains and will provide
decision support to managers so that they can direct their technology investments more consciously.
As aresult, this study aims to contribute to the holistic evaluation of the advantages offered by digital
twin technology in supply chains and to propose an original method to the literature with an analysis
model based on MCDM.

Keywords: Digital Twin, Supply Chain Management, Key Performance Indicators (KPI), Multi-
Criteria Decision Making, Sustainable Supply Chain
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Telekomiinikasyon Sektoriundeki Cahsanlarin Yapay
Zekaya Yonelik Tutumlari: Kullanim Oram, Etkileri ve
Endiseleri Uzerine Anket Temelli Bir Arastirma
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Yapay zeka teknolojileri, is diinyasinda kokli degisimlere yol acarak is stireclerini doniistiirmekte ve
calisanlarin yetkinlik gereksinimlerini yeniden sekillendirmektedir. Uretken yapay zeka sistemleri
(ChatGPT, DALL-E vb.), karar destek mekanizmalarindan otomasyon siireglerine kadar genis bir
yelpazede kullanilmakta ve dijitallesmenin itici giicti haline gelmektedir. Telekomiinikasyon sektori,
yliksek veri hacmi ve miisteri odakli yapisiyla yapay zeka teknolojilerinin en fazla etkilesimde oldugu
alanlardan biri olup, ¢alisanlarin bu déniisiime adaptasyonu kritik bir konu olarak 6ne ¢ikmaktadir. Bu
calisma, telekomiinikasyon sektoriinde ¢alisan bireylerin iiretken yapay zekaya yonelik tutumlarini,
kullanim oranlarini, bu teknolojinin is siireclerine etkilerini ve ¢alisanlarin yapay zeka ile ilgili
endiselerini incelemeyi amaclamaktadir. Calisanlarin yapay zeka teknolojilerine karst farkindalik
diizeyleri, kullanim motivasyonlar1 ve entegrasyon siirecinde karsilastiklar1 zorluklar belirlenerek
sektordeki donlisiim siireci daha iyi anlasilacaktir. Arastirmada karma yontem benimsenmis olup,
nicel ve nitel veri toplama teknikleri bir arada kullanilmustir. ilk olarak, telekom sektérii ¢alisanlaria
yonelik kapsamli bir anket uygulanmis; yapay zeka kullanim oranlari, verimlilik algilari, entegrasyon
engelleri ve mesleki gelisim ihtiyaglar1 analiz edilmistir. Daha sonra, temsili bir ¢aligan grubu ile yar1
yapilandirilmis goriismeler gergeklestirilerek anket sonuglart derinlemesine incelenmistir. Calismanin
bulgulari, telekom sektoriinde yapay zeka entegrasyonunun calisanlar tizerindeki etkilerini anlamaya
yonelik onemli ipuglart sunmaktadir. Elde edilen veriler dogrultusunda, sektdrde yapay zeka
kullanimimi yayginlastirmaya yonelik stratejik Oneriler gelistirilmistir. Bu ¢alisma, hem akademik
literatiire hem de sektorel uygulamalara katki saglamay1 hedeflemektedir.

Anahtar Kelimeler: Yapay Zeka, Telekomiinikasyon, Dijitallesme, Uretken Yapay Zeka, Calisan
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Sector Towards Artificial Intelligence: A Survey-Based
Study on Usage Rate, Effects, and Concerns
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This study aims to examine the attitudes of employees in the telecommunications sector towards
generative artificial intelligence, their usage rates, the effects of this technology on business
processes, and their concerns about artificial intelligence. With the acceleration of the digitalization
process, generative artificial intelligence tools (ChatGPT, DALL-E, etc.) have begun to be widely
used in business processes. In this context, the awareness levels of employees regarding artificial
intelligence technologies, their motivations for usage, and the challenges encountered during the
integration process will be identified to better understand the transformation within the sector. The
primary objective of this study is to analyze the relationship between artificial intelligence usage and
employee productivity in the telecommunications sector, to determine how these technologies are
positioned in business processes, and to develop recommendations for employee adaptation to new
technologies. Additionally, the study investigates employees' needs for skill development in artificial
intelligence use and their potential concerns about this process. A mixed-method approach has
been adopted in this research, utilizing both quantitative and qualitative data collection techniques.
Initially, a comprehensive survey was conducted among telecommunications sector employees to
analyze artificial intelligence usage rates, perceptions of productivity, integration barriers, and
professional development needs. Subsequently, semi-structured interviews were conducted with a
representative group of employees to gain deeper insights into the survey results. The findings of this
study provide significant insights into the effects of artificial intelligence integration on employees in
the telecommunications sector. Based on the obtained data, strategic recommendations have been
developed to facilitate the widespread adoption of artificial intelligence in the industry. This study
aims to contribute both to the academic literature and to practical applications within the sector.

Keywords: Artificial Intelligence, Telecommunications, Digitalization, Generative Artificial
Intelligence, Employee Attitudes, Business Processes, Survey Research.
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The Potential Impacts of the EU Carbon Border
Adjustment Mechanism on Choices of Transportation
Modes
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As the ability of natural systems to absorb CO2 is approaching its limit, it highlights the urgent need
for action against climate change. To decarbonize our future, the European Union's Carbon Border
Adjustment Mechanism (CBAM) will fully apply to international trade transactions in 2026 to address
costs from industrial production emissions. Through this mechanism, the EU seeks to impose sanctions
by applying a carbon price to non-EU countries that export goods produced through carbon- intensive
processes. While the CBAM has indirect implications for international freight transport, it is likely to
create an agenda for a modal shift to lower-carbon-emitting transportation modes in the logistics
strategies of exporting countries. Given that most countries rely heavily on road transportation, which
generates significant carbon emissions, the CBAM may serve as an indirect regulatory signal to
encourage a transition to low-emission alternatives like rail and maritime transport. This study
examines the potential impact of CBAM on transportation mode choices—specifically, the relative
use of road, rail, sea, and air transport— and highlights its role in fostering efficient and sustainable
practices. In this study, the literature review is utilized as one of the qualitative methods, integrating
a search of EU policy documents and recent academic literature to provide an insightful overview of
modal shift tendencies within the context of CBAM. Research indicates that road and air freight may
become less economically viable as an extension of the CBAM when embedded emissions are
inspected and priced at the EU border. In line with this, exporters will transform their efforts to act more
sustainably by reducing their products' total carbon footprint journey and demanding the deployment
of intensive electrification in transportation vehicle choices. By taking advantage of the efficiency
and cost-effective solutions offered by intermodal transportation, railway infrastructure and vehicles
widely electrified worldwide will be demanded to be used more extensively in long-haul operations.
Also, prioritizing low-carbon logistics corridors is becoming a key trend, highlighting the need for
smooth infrastructure investments in railway transportation and enhancing capacity with competitive
pricing in maritime transport. This study enhances the growing literature on trade decarbonization by
linking logistics decisions with modal shifts as a rational response to the CBAM. This paper also
provides a background for future empirical and qualitative research to investigate the significance of
transportation mode selection in international trade's economic, social, and environmental aspects.

Keywords: Carbon Border Adjustment Mechanism, International Trade, Logistics Decisions,
Transportation Emissions, Transportation Modes
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Kiiresellesmeyle birlikte mal, hizmet ve sermaye akimlarinin hiz kazanmasi, tlkeler arasindaki
ekonomik etkilesimleri derinlestirmis; iiretim ve tiiketim siirecleri ulusal sinirlarin 6tesine tasinarak
kiiresel ticaret hacmini 6nemli dl¢lide artirmistir. Bu gelismeler, ekonomik biiyiime agisindan 6nemli
firsatlar yaratirken dogal kaynaklarin asir1 kullanimi, karbon salinimi, hava, su ve toprak kirliligi,
biyogesitlilik kaybi gibi ¢evresel sorunlari da beraberinde getirmektedir. Bu ¢aligsma, ticari agiklik ile
cevresel kirlilik arasindaki iliskinin bilimsel literatiirde nasil ele alindigini, bu iliskinin zaman
icerisindeki evrimini, arastirma temalarini1 ve llkeler arasi akademik is birliklerini analiz etmeyi
amaglamaktadir. Caligsma, ticari agiklik ile cevresel kirlilik iliskisine yonelik bilimsel birikimin
sistematik olarak incelenmesi ve gelecekteki arastirmalar i¢in yapisal bir ¢ergeve sunmasi agisindan
onem arz etmektedir. Bu kapsamda Web of Science veri tabanindan 2001-2025 yillar1 arasinda
yayimlanmig 201 bilimsel yayin se¢ilmistir. Elde edilen veriler, R Studio ve VOSviewer yazilimlari
kullanilarak analiz edilmistir. Analizlerde anahtar kelime trendleri, uluslararasi is birlikleri, en tliretken
yazarlar, en etkili dergiler ve en fazla yaymna sahip olan kurumlar gibi bibliyometrik gostergeler
grafikler, tablolar ve haritalar araciligiyla degerlendirilmis ve yorumlanmistir. Yazar anahtar kelimeleri
analizine gore, "ticari agiklik, "ekonomik bilylime” ve "karbon emisyonlar1" kavramlari literatiirde en
sik kullanilan terimlerdir. “Environmental Science and Pollution Research” h-indeks ve toplam atif
degerlerine gore alanda en etkili dergi olmustur. Qi Wang ve Rongrong Li’nin literatiirde en ¢ok
katkida bulunan yazarlar oldugu belirlenmistir. Cin’in ticari agiklik ve ¢evresel kirlilikle ilgili bilimsel
caligmalarda en iiretken ve uluslararasi is birligi baglantilar1 en yiiksek iilke oldugu sonucuna
ulasilmustir.
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With globalization, the acceleration of goods, services, and capital flows has deepened economic
interactions between countries. As production and consumption processes have transcended national
borders, the volume of global trade has significantly expanded. While these developments create
important opportunities for economic growth, they also bring about environmental challenges such
as excessive use of natural resources, carbon emissions, air, water, and soil pollution, and biodiversity
loss. This study aims to analyze how the relationship between trade openness and environmental
pollution is addressed in scientific literature, the evolution of this relationship over time, key research
themes, and international academic collaborations. The study is significant in that it provides a
systematic examination of the scientific body of knowledge on the relationship between trade openness
and environmental pollution and offers a structural framework for future research. Accordingly, 201
scientific publications published between 2001 and 2025 were selected from the Web of Science
database. The collected data were analyzed using R Studio and VOSviewer software. Bibliometric
indicators such as keyword trends, international collaborations, the most productive authors, the most
influential journals, and the institutions with the highest number of publications were evaluated and
interpreted through graphs, tables, and maps. According to the author keyword analysis, the most
frequently used terms in the literature are “trade openness,” “economic growth,” and “carbon
emissions.” Environmental Science and Pollution Research emerged as the most influential journal in
the field based on h-index and total citation metrics. Qi Wang and Rongrong Li were identified as the
most contributing authors. The findings also reveal that China is the most productive country and the
one with the highest level of international collaboration in scientific studies related to trade openness
and environmental pollution.

bR AN1Y
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Mutabakati Baglaminda Nitel Bir inceleme
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Avrupa Birligi’nin 2019 yilinda ag¢ikladig1 Avrupa Yesil Mutabakati (European Green Deal), iklim
degisikligiyle miicadele ¢ercevesinde karbon salinimlarini azaltmaya yonelik biitlinciil bir stratejidir.
Bu strateji, ¢evresel hedeflerin yan1 sira ekonomik ve ticari yapilar1 da doniistiirme potansiyeline
sahiptir. Mutabakat, 6zellikle karbon yogun sektorlerde faaliyet gosteren ve AB ile ticari iligkileri
giiclii olan iilkeler i¢in ciddi yiikiimlilikler getirmektedir. Bu baglamda Tiirkiye lojistik sektorti,
Avrupa Yesil Mutabakati’nin getirdigi yeni diizenlemeler karsisinda hem stratejik hem de operasyonel
diizeyde 6nemli bir doniisiim ihtiyaciyla kars1 karsiyadir. Lojistik faaliyetlerin yiiksek karbon emisyonu
iretmesi nedeniyle sektor, siirdiiriilebilirlik politikalarinin odaginda yer almaktadir. Bu calisma,
Tiirkiye lojistik sektoriinde faaliyet gosteren firmalarin Avrupa Yesil Mutabakati ¢ergevesinde yesil
lojistik uygulamalarina yonelik farkindalik diizeylerini, hazirlik siireglerini ve uygulama kapasitesini
degerlendirmeyi amaclamaktadir. Arastirma, Tiirkiye baglaminda yesil doniisiime iligkin nitel veri
eksikligini gidermeyi hedeflemekte ve sektordeki doniisiim siirecine dair teorik katkilar sunmaktadir.
Ayrica, firmalarin bu siirece adaptasyonunu agiklamaya yonelik nitel bir cerceve gelistirerek literatiire
katki saglamaktadir. Calismada nitel arastirma yontemi benimsenmis, 6l¢ek bakimindan cesitlilik arz
eden alt1 lojistik firmadan yonetici diizeyinde temsilcilerle derinlemesine yar1 yapilandirilmis
milakatlar gergeklestirilmistir. Gorlismeler ortalama 40 dakika slirmiis ve ses kayitlar1 alindiktan
sonra tematik analiz yontemiyle analiz edilmistir. Elde edilen bulgular dort ana tema altinda
smiflandirilmistir: farkindalik diizeyi, uygulama ve altyapi, karsilasilan engeller, beklentiler ve
oneriler. Katilimcilarin biiyiik cogunlugu Avrupa Yesil Mutabakati’na dair temel diizeyde bilgi sahibi
olduklarin1 belirtmis; ancak somut uygulamalar konusunda 6zellikle kiigiik 6l¢ekli firmalarin yapisal,
finansal ve bilgi temelli ciddi zorluklar yasadig1 gézlemlenmistir. Elektrikli ara¢ yatirimlari, emisyon
Ol¢iim sistemlerinin kurulumu ve ISO 14000 serisi gibi siirdiiriilebilirlik belgelerine sahip olma
konularinda yetersizlikler dikkat ¢ekmistir. Devlet desteklerinin sinirli olmasi, sektordeki bilgi ve
deneyim eksikligi ile altyapi yetersizlikleri en 6nemli engeller olarak one ¢ikmistir. Bununla birlikte,
Avrupa Birligi ile dogrudan ticaret yapan firmalarin bu siirece daha hizli adapte olmaya calistig
gorilmiistlir. Aragtirma, lojistik sektoriiniin yesil doniisiim siirecinde karsilastig1 temel sorunlara 151k
tutmakta, mevcut durumu nitel bakis acistyla degerlendirmekte ve politika gelistiriciler ile sektor
paydaslarina yonelik 6neriler sunarak hem pratik hem de teorik diizeyde katki saglamaktadir.
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Green Transformation in the Turkish Logistics Sector:
A Qualitative Study in the Context of the European
Green Deal
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The European Green Deal, announced by the European Union in 2019, is a comprehensive strategy
aimed at reducing carbon emissions as part of the fight against climate change. This strategy has the
potential to transform not only environmental goals but also economic and commercial structures.
The Deal imposes significant obligations, particularly on countries that operate in carbon-intensive
sectors and maintain strong trade relations with the EU. In this context, the Turkish logistics sector
faces a significant need for transformation at both strategic and operational levels in response to
the new regulations introduced by the European Green Deal. Due to the high carbon emissions
generated by logistics activities, the sector is at the core of sustainability policies. This study aims to
assess the awareness levels, preparation processes, and implementation capacities of companies
operating in the Turkish logistics sector regarding green logistics practices within the framework
of the European Green Deal. The research seeks to address the lack of qualitative data related to green
transformation in the Turkish context and offers theoretical contributions to the transformation process
in the sector. Furthermore, by developing a qualitative framework to explain the adaptation of firms
to this process, it contributes to the existing literature. A qualitative research method was adopted in
the study, and in-depth semi-structured interviews were conducted with executive-level
representatives from six logistics companies varying in scale. The interviews lasted an average of 40
minutes, and the recordings were analyzed using thematic analysis. The findings were classified under
four main themes: level of awareness, implementation and infrastructure, encountered barriers, and
expectations and suggestions. The majority of participants indicated that they had a basic level of
knowledge about the European Green Deal; however, it was observed that especially small-scale
companies faced serious structural, financial, and knowledge-based challenges in terms of concrete
implementation. Shortcomings were noted in areas such as investments in electric vehicles, the
establishment of emission measurement systems, and the possession of sustainability certifications
like the ISO 14000 series. Limited government support, a lack of knowledge and experience in the
sector, and infrastructural deficiencies emerged as the most significant obstacles. Nevertheless, it was
observed that companies engaged in direct trade with the European Union were trying to adapt to this
process more rapidly. This research sheds light on the key challenges faced by the logistics sector in
the green transformation process, evaluates the current situation from a qualitative perspective, and
provides practical and theoretical contributions by offering recommendations to policymakers and
sector stakeholders.

Keywords: European Green Deal, Logistics Sector, Sustainability, Green logistics.
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Tiirkiye ve Avrupa Pazarinda Elektrikli Binek
Otomobillerin Sektorel Durum Analizi
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Son yillarda, ¢evresel siirdiiriilebilirlik ve enerji verimliligi konularindaki artan farkindalik, elektrikli
binek otomobillerin kiiresel capta yayginlasmasina 6nemli katki saglamistir. Elektrikli otomobiller,
geleneksel benzinli ve dizel motorlu araglara gore daha diisiik karbon emisyonu iireterek ¢evre dostu
bir ulagim alternatifi sunmaktadir. Teknolojik ilerlemeler ve enerji maliyetlerindeki diisiis, bu araglarin
hem ekonomik hem de erisilebilir hale gelmesini saglamis, tiiketiciler arasindaki popiilerligini
artirmistir. Avrupa Birligi, sifir emisyonlu araclarin benimsenmesini hizlandirmak amaciyla cesitli
tesvikler ve yasal diizenlemeler sunarak, pazar biiylkliigii acisindan 6nemli bir rol oynamaktadir.
Tiirkiye'de ise elektrikli otomobil pazari heniiz gelisim asamasinda olup, devlet tesvikleri ve vergi
avantajlar ile desteklenmektedir. Bu ¢alismanin amaci, Tiirkiye ve Avrupa'daki elektrikli binek
otomobil pazarinin mevcut durumunu analiz etmek, biiylik pazarlardaki egilimleri ve karsilagilan
engelleri incelemek ve elektrikli otomobillerin gelecekteki pazar potansiyelini degerlendirmektir.
Calisma ayrica, farkli bolgelerde elektrikli araclara olan tiiketici ilgisini, altyapi yetersizliklerini
ve politika destegini karsilastirarak pazarin gelecekteki yoOniinii tahmin etmeye caligmaktadir.
Arastirma, nitel ve nicel yontemlerin birlestirildigi karma bir metodoloji kullanarak yiirtitilmistiir.
Literatiir taramasi aracilifiyla elektrikli otomobillerin tarihi gelisimi, ¢evresel ve ekonomik etkileri
incelenmistir. Avrupa ve Tirkiye'deki mevcut politika diizenlemeleri, kamu tesvikleri ve tiiketici
farkindalig1 konular ele alinarak, gesitli iilkelerde uygulanan stratejiler analiz edilmistir. Su anki pazar
verileri 15181nda, elektrikli binek otomobil satiglari, altyapr gelisimi ve iiretim kapasitesi gibi kritik
gostergeler dlciilerek yorumlanmistir. Elde edilen bulgular, Avrupa'da elektrikli otomobil pazarinin
hizl1 biliyiiyen bir segment oldugunu ve sifir emisyon hedefleri dogrultusunda devlet desteklerinin
biiyiik bir rol oynadigini gdstermektedir. Tiirkiye'de ise pazar gelismekte olup, altyapr eksiklikleri ve
tiketici farkindaliginin artmasina ihtiya¢ duyulmaktadir. Sarj altyapisinin yayginlasmasi ve batarya
teknolojilerindeki ilerlemelerin, gelecekte elektrikli otomobillerin benimsenmesini hizlandirmasi
beklenmektedir. Bu caligsma, literatiire 6nemli bir katki sunarak, elektrikli binek otomobillerin pazar
gelisim siirecini ve bu siirece etki eden faktorleri detayli bir sekilde ele almaktadir. Tiirkiye ve Avrupa
pazarlarinin karsilagtirmali olarak incelenmesi, sektordeki karar alicilara, politika yapicilara ve
yatirimceilara stratejik kararlar almada rehberlik edebilir. Ayrica, bu ¢aligma gelecek arastirmalar igin
bir temel olusturarak, elektrikli otomobil pazarindaki trendlerin daha derinlemesine analiz edilmesine
olanak tantyacaktir.
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The increasing awareness of environmental sustainability and energy efficiency in recent years has
significantly contributed to the global expansion of electric passenger cars. Compared to conventional
gasoline and diesel-powered vehicles, electric cars produce lower carbon emissions, offering an
environmentally friendly transportation alternative. Technological advancements and declining
energy costs have made these vehicles both economically viable and more accessible, increasing their
popularity among consumers. The European Union plays a crucial role in the market’s growth by
implementing various incentives and regulatory measures to accelerate the adoption of zero- emission
vehicles. In Tiirkiye, however, the electric vehicle market is still in its development phase and is
supported by government incentives and tax advantages. The aim of this study is to analyze the current
state of the electric passenger car market in Tiirkiye and Europe, examine major market trends and
challenges, and assess the future market potential of electric vehicles. The study also seeks to forecast
the future direction of the market by comparing consumer interest, infrastructure deficiencies, and
policy support in different regions. The research employs a mixed-methods approach, integrating both
qualitative and quantitative methodologies. Through a literature review, the historical development,
environmental impact, and economic effects of electric vehicles are examined. Current policy
regulations, public incentives, and consumer awareness in Europe and Tiirkiye are analyzed, along
with strategies implemented in various countries. Based on current market data, key indicators such
as electric passenger car sales, infrastructure development, and production capacity are measured and
interpreted. The findings indicate that the electric vehicle market in Europe is a rapidly growing
segment, with government support playing a significant role in achieving zero-emission targets. In
Tiirkiye, however, the market is still developing, requiring improvements in infrastructure and
increased consumer awareness. The expansion of charging infrastructure and advancements in battery
technologies are expected to accelerate the adoption of electric vehicles in the future. This study
makes a valuable contribution to the literature by providing a detailed examination of the market
development process of electric passenger cars and the factors influencing this process. The
comparative analysis of the Turkish and European markets can serve as a guide for industry decision-
makers, policymakers, and investors in making strategic decisions. Furthermore, this study lays a
foundation for future research, enabling a more in-depth analysis of trends in the electric vehicle
market.
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Son yillarda artan enerji ihtiyaci, ¢evresel kaygilar ve fosil yakitlarin disa bagimliligi, Tirkiye’yi
yenilenebilir enerji kaynaklarma yonlendirmistir. Bu makalede, Tiirkiye’nin 2015-2025 yillart
arasindaki yenilenebilir enerji politikalari, yatirimlari ve dretim kapasitelerindeki degisim
incelenmistir. Ozellikle giines, riizgar, hidroelektrik ve biyokiitle gibi kaynaklara yapilan yatirimlar
ele alinmis; yasal diizenlemeler, tesvik mekanizmalar1 ve 6zel sektoriin rolii degerlendirilmistir. Ayrica
Tiirkiye’nin enerji arz giivenligi ve siirdiiriilebilir kalkinma hedefleri dogrultusunda yenilenebilir
enerjinin oynadigi stratejik rol tartisilmistir. Veriler, Tiirkiye'nin toplam enerji liretiminde yenilenebilir
kaynaklarin paymin son 10 yilda 6nemli 6lgiide arttigini ve bu alandaki biiylimenin devam edecegini
gostermektedir. Calisma, Tiirkiye'nin enerji donilisiim siirecindeki gelismeleri analiz ederek, gelecekte
izlenmesi gereken politikalara dair Oneriler sunmaktadir. Sonug olarak, Tiirkiye son on yilda
yenilenebilir enerji alaninda 6nemli mesafeler kat etmis; enerji liretiminde ¢evre dostu, siirdiiriilebilir
ve yerli kaynaklara dayal1 bir yapinin temellerini atmistir. Bu gelismelerin siirdiiriilebilirligi, enerji
politikalarmin istikrari, teknolojik yatirimlarin devamliligi ve toplumsal farkindalikla dogrudan
iligkilidir. Caligma, Tiirkiye'nin enerji doniisiim siirecine dair kapsamli bir degerlendirme sunmakta ve
gelecege yonelik politika onerileri ile katki saglamay1 amaglamaktadir. Tiirkiye’nin enerji politikasinda
disa bagimlilig1 azaltma, yerli kaynaklar1 artirma ve cevresel siirdiiriilebilirligi saglama hedefleri
dogrultusunda, yenilenebilir enerji sektorli stratejik bir dneme sahiptir. Ancak bu siirecte ¢esitli
zorluklarla da karsilagilmustir. Ozellikle sebeke altyapisinin yetersizligi, bazi projelerde ¢evresel ve
sosyal etkilerin goz ard1 edilmesi, finansman zorluklar1 ve biirokratik siire¢ler sektoriin biiytime hizini
zaman zaman yavaglatmistir. Buna ragmen, Tiirkiye’nin iklim degisikligiyle miicadele kapsaminda
sundugu ulusal katki beyanlar1 (NDC) ve Paris Anlagsmasi ¢ergevesinde verdigi taahhiitler, dniimiizdeki
donemde yenilenebilir enerjiye olan yatirnmlarin devam edecegini gostermektedir. Tiirkiye de bu
doniisiim siirecinde yenilenebilir enerji kaynaklarini degerlendirmeye yonelik 6nemli adimlar atmis
ve son on yilda bu alandaki kapasitesini ciddi oranda artirmistir. Bu ¢alismada, Tiirkiye’de 2011-
2022 yillar1 arasinda yenilenebilir enerji sektoriinde yaganan gelismeler; yatirim politikalari, yasal
diizenlemeler, iiretim miktarlar1 ve sektorel egilimler cercevesinde incelenmistir. Ozellikle giines ve
rlizgar enerjisi yatirimlarinda kayda deger bir artis gézlemlenmis, hidroelektrik santrallerin yani sira
jeotermal ve biyokiitle gibi alternatif enerji kaynaklari da enerji portfdyiinde yerini almigtir.
Yenilenebilir enerji kaynaklarinin toplam kurulu gii¢ i¢indeki pay1 2015 yilinda %32 seviyelerinde
bu gelismelerde, Ener;ji ve Tabii Kaynaklar Bakanligi'nin stratejik planlari, YEKDEM (Yenilenebilir
Enerji Kaynaklar1 Destekleme Mekanizmasi) uygulamalar1 ve yerli ekipman kullanimina yonelik
tesviklerin etkisi biiyiiktiir.
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In recent years, increasing energy demand, environmental concerns, and dependence on imported fossil fuels
have directed Turkey toward renewable energy sources. This article examines Turkey's renewable energy
policies, investments, and changes in production capacity between 2015 and 2025. Investments in solar, wind,
hydroelectric, and biomass energy are analyzed, along with legal regulations, incentive mechanisms, and
the role of the private sector. Additionally, the strategic role of renewable energy in ensuring energy supply
security and achieving sustainable development goals is discussed. Data indicates that the share of renewables
in Turkey’s total energy production has increased significantly over the past decade and that growth in this
area is expected to continue. The study analyzes developments in Turkey’s energy transition process and offers
policy recommendations for the future. As a result, Turkey has made significant progress in renewable energy
over the past ten years, laying the foundations for an environmentally friendly, sustainable, and domestically
sourced energy production structure. The sustainability of these developments is directly related to the
consistency of energy policies, continuity of technological investments, and public awareness. This study
provides a comprehensive evaluation of Turkey’s energy transition and aims to contribute with forward-
looking policy suggestions. Within the framework of Turkey's energy strategy—reducing foreign
dependency, increasing the use of domestic resources, and ensuring environmental sustainability—renewable
energy has gained strategic importance. However, several challenges have also emerged throughout this process.
In particular, shortcomings in grid infrastructure, neglect of environmental and social impacts in some projects,
financial difficulties, and bureaucratic obstacles have occasionally slowed sectoral growth. Nevertheless,
Turkey’s nationally determined contributions (NDCs) submitted as part of its climate change commitments,
and its ratification of the Paris Agreement, indicate that investments in renewable energy will continue in the
coming period. In this transformation process, Turkey has taken significant steps to utilize its renewable energy
potential and has substantially increased its capacity in this field over the last decade. This study examines the
developments in the renewable energy sector in Turkey between 2011 and 2022, including investment policies,
legal regulations, production volumes, and sectoral trends. A notable increase has been observed particularly
in solar and wind energy investments, and in addition to hydroelectric power plants, alternative sources such
as geothermal and biomass have also gained ground in the energy portfolio. The share of renewable energy in
total installed capacity was around 32% in 2015. In this progress, the strategic plans of the Ministry of Energy
and Natural Resources, the implementation of the Renewable Energy Support Mechanism (YEKDEM), and
incentives for the use of domestic equipment have played a major role.
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Organizasyonel merkezilesme, karar alma siireclerinin hiyerarsik yapi icinde iist yOnetimde
yogunlagsmasiyla tanimlanan bir oOrgiitsel Ozelliktir ve bu durum calisanlarin Orgiitsel baglilik
diizeylerini etkileyebilmektedir. Orgiitsel baghlik, bireylerin calistiklar1 kuruma olan duygusal,
normatif ve devamlilik baglarin1 iceren ¢ok boyutlu bir kavramdir ve ¢alisanlarin performansi,
motivasyonu ve isten ayrilma niyetleri iizerinde belirleyici bir rol oynamaktadir. Literatiirde
doniistimcii liderligin, ¢alisanlarin motivasyonunu ve orgiitsel bagliliklarini artirarak orgiitsel yapilarin
olumsuz etkilerini dengeleyebilecegi one siiriilmektedir. Doniisiimcii liderler, vizyoner bakis acilari,
calisanlar bireysel olarak destekleme egilimleri ve orgiitsel yeniligi tesvik eden yaklagimlar ile
merkeziyet¢i yapilarin kati etkilerini yumusatarak ¢alisanlarin orgiite baglhiliklarini gliglendirebilirler.
Bu ¢alisma, vakif tiniversitelerinde orglitsel merkezilesmenin orgiitsel baglilik tizerindeki etkisini
incelemekte ve doniisiimcii liderligin bu iliskide diizenleyici bir rol oynayip oynamadigini analiz
etmeyi amaclamaktadir. Arastirma kapsaminda, kolayda 6rnekleme ydntemi ile Istanbul'daki vakif
iiniversitelerinde calisan akademisyenlerden veri toplanmistir. Calismada ii¢ 6l¢ek kullanilmis olup,
bunlar Orgiitsel Merkezilesme Olgegi, Orgiitsel Baglilik Olgegi ve Déniisiimeii Liderlik Olgegidir.
Elde edilen bulgular, orgiitsel merkezilesmenin orgiitsel baglilik iizerinde negatif bir etkisinin oldugunu
gostermektedir. Bununla birlikte, doniistimcii liderligin bu olumsuz iliskiyi zayiflatici bir diizenleyici
etkiye sahip oldugu tespit edilmistir. Yani, orgiitte doniisiimcii liderlik sergileyen yoneticilerin varligi,
akademisyenlerin oOrglitsel merkezilesmeye karst daha yiiksek bir baglilik gelistirmelerini
saglayabilmektedir. Calismanin bulgulari, doniisiimcii liderligin orgiitsel baglilig1 artirict etkisine dair
literatiirdeki bulgularla ortiismekte ve 6zellikle yiiksekogretim sektoriinde liderlik tarzlarinin rgiitsel
dinamikler {izerindeki 6nemine dikkat cekmektedir. Literatiire katki olarak, bu arastirma dontistimcii
liderligin sadece orgiitsel bagliligi dogrudan artiran bir unsur olmadigini, ayn1 zamanda merkeziyetci
yapilarin olumsuz etkilerini diizenleyici bir rol oynayarak hafifletebilecegini ortaya koymaktadir. Bu
baglamda, vakif {iniversitelerinde yonetsel siire¢lerin daha esnek hale getirilmesi ve liderlik
yaklagimlarimin  doniistiiriici  bir  perspektife yonlendirilmesi, akademisyenlerin kurumsal
baglhiliklarinin artirllmasina katki saglayabilecektir. Gelecek arastirmalarda, farkli orgiitsel yapilardaki
akademik personelin baglihigini etkileyen degiskenler ve liderlik tarzlarinin farkli sektorlerdeki
diizenleyici rolleri detayl bir sekilde ele alinabilir.
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Organizational centralization is defined as the concentration of decision-making processes at the
upper levels of the hierarchy, which can significantly impact employees' organizational commitment.
Organizational commitment is a multidimensional concept encompassing affective, normative, and
continuance commitment, playing a crucial role in employee performance, motivation, and turnover
intentions. The literature suggests that transformational leadership can mitigate the negative effects of
centralized structures by enhancing employee motivation and commitment. Transformational leaders,
through their visionary perspectives, individualized support for employees, and encouragement of
organizational innovation, may buffer the rigid effects of centralization and strengthen employees’
organizational commitment. This study aims to examine the impact of organizational centralization
on organizational commitment in foundation universities and to analyze whether transformational
leadership plays a moderating role in this relationship. Data were collected from academicians working
at foundation universities in Istanbul using a convenience sampling method. Three scales were
employed in the study: the Organizational Centralization Scale, Organizational Commitment Scale,
and Transformational Leadership Scale. The findings indicate that organizational centralization has a
negative effect on organizational commitment. However, transformational leadership was found to
have a moderating role in this negative relationship, suggesting that the presence of transformational
leadership can help academicians maintain a higher level of commitment despite centralized structures.
The results align with existing literature emphasizing the role of transformational leadership in
fostering organizational commitment, particularly in higher education institutions. As a contribution
to the literature, this study demonstrates that transformational leadership not only directly enhances
organizational commitment but also moderates the adverse effects of centralization. In this regard,
fostering more flexible managerial processes and adopting a transformational leadership approach in
foundation universities can contribute to increasing academicians' commitment to their institutions.
Future research may further explore the factors influencing academic staff commitment in different
organizational structures and examine the moderating role of leadership styles across various sectors.
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Yapay zekd ve gorlintii isleme teknolojileri, endiistriyel tiretim siireglerinde kalite kontroliinii
iyilestirmek icin giderek daha fazla kullanilmaktadir. Metal yiizeylerdeki kusurlar, {iriin kalitesini
olumsuz etkileyebilir. Bu nedenle, iiretim sonrasi hata tespiti, kalite kontroliiniin 6nemli bir parcasidir.
Derin 6grenme algoritmalari, biiyiik veri kiimesi {lizerinde egitim alarak metal yiizeydeki kusurlar
(catlaklar, ¢izikler, lekeler vb.) tespit etmede etkili olabilir. Bu ¢alismada, otomotiv endiistrisinde
metal yiizey kusurlarini tespit etmek icin yapay zeka tabanli bir goriintii isleme sistemi basariyla
gelistirilmistir. Bu ¢alismada, otomotiv endiistrisinde metal ylizey kusurlarini tespit etmek amaciyla
yapay zeka tabanli bir goriintii isleme sistemi gelistirilmistir. Model, Convolutional Neural Networks
(CNN) tabanli ResNet-50 mimarisi kullanilarak olusturulmustur ve 10.000'den fazla etiketlenmis
otomotiv pargast goriintiisii {lizerinde egitilmistir. Modelin performansi, dogruluk, hassasiyet,
ozgiillik ve F1 skoru gibi metriklerle degerlendirilmis ve ytlizey kusurlarin1 %95 dogruluk oraniyla
tespit edebildigi sonucuna varilmistir. Modelin egitim siirecinde hiperparametre ayarlamalari
yapilmis, veri kiimesi ¢esitlendirilmis ve dogrulama siirecinde elde edilen bulgular analiz edilmistir.
Bu degerlendirmeler, modelin yiizey kusurlarini tespitteki basarisini gozler Oniine sererken,
tyilestirme alanlarini da ortaya koymustur. Ayrica, sistemin 6lgeklenebilirligi sayesinde farkli iiretim
hatlarinda da verimli bir sekilde kullanilabilecegi vurgulanmistir. Sistem, entegre sensorler ve yapay
zeka destekli karar mekanizmalari ile hata tespitini anlik olarak yaparak tliretim hatlarindaki durus
stirelerini azaltabilir. Ayn1 zamanda, kalite kontrol ekiplerinin ylikiinii hafifleterek daha stratejik islere
odaklanmalarin1 saglar. Sonug¢ olarak, yapay zeka tabanli goriintii isleme teknikleri, otomotiv
sektoriinde kalite kontrol siire¢lerinin hizin1 ve dogrulugunu artirarak hatali iiriinlerin tespitini daha
verimli hale getirmektedir. Bu teknoloji, iiretim maliyetlerini azaltirken siire¢ gilivenilirligini
artirmaktadir. Gelecekte, yapay zeka sistemlerinin daha da gelismesiyle insan hatast minimuma
indirilecek, kalite kontrol siiregleri tamamen otomatiklesecektir. Bunun yani sira, yapay zeka destekli
kalite kontrol sistemleri, sadece metal yiizey kusurlarini tespit etmekle kalmayip, parga boyutlarinda
ve montaj hatalarinda da Onleyici analizler yaparak genel kalite standartlarimi iyilestirecektir. Bu
geligsmeler, otomotiv endiistrisinde miisteri memnuniyetini artirmak ve geri c¢agri maliyetlerini
diistirmek gibi dnemli faydalar saglayacaktir.
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Artificial intelligence and image processing technologies are increasingly being used to improve
quality control in industrial production processes. Defects on metal surfaces can negatively affect
product quality. Therefore, post-production defect detection is an important part of quality control.
Deep learning algorithms can be effective in detecting metal surface defects (cracks, scratches,
blemishes, etc.) by training on a large dataset. In this study, an artificial intelligence-based image
processing system has been successfully developed to detect metal surface defects in the automotive
industry. In this study, an artificial intelligence-based image processing system is successfully
developed to detect metal surface defects in the automotive industry. The model is built using
Convolutional Neural Networks (CNN) based ResNet-50 architecture and trained on more than
10,000 labeled automotive part images. The performance of the model was evaluated with metrics
such as accuracy, precision, sensitivity, specificity and F1 score, and it was concluded that it can
detect surface defects with 95% accuracy. During the training process of the model, hyperparameter
adjustments were made, the dataset was varied and the findings obtained during the validation process
were analyzed. These evaluations reveal the success of the model in detecting surface defects and also
reveal areas for improvement. It was also emphasized that the system can be used efficiently in
different production lines thanks to its scalability. The system can reduce downtime on production
lines by instantly detecting defects with integrated sensors and artificial intelligence-supported
decision mechanisms. At the same time, it relieves the burden of quality control teams, allowing them
to focus on more strategic tasks. As a result, Al-based image processing techniques increase the speed
and accuracy of quality control processes in the automotive industry, making the detection of defective
products more efficient. This technology increases process reliability while reducing production costs.
In the future, with the further development of artificial intelligence systems, human error will be
minimized and quality control processes will be fully automated. In addition, Al-supported quality
control systems will not only detect metal surface defects, but also improve overall quality standards
by performing preventive analysis of part dimensions and assembly defects. These developments will
bring significant benefits to the automotive industry, such as increasing customer satisfaction and
reducing callback costs.

Keywords: Artificial Intelligence, Image Processing, Quality Control, Automotive Industry, Deep
Learning
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Yesil Biiyiimede Lojistigin Roli: Lojistik Performans
Endeksi (LPI) ile CO: Sahm1 Arasindaki Iliski - Avrupa
Ulkeleri Uzerine Mekansal Panel Veri Analizi
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Kiiresel iklim degisikligiyle miicadele siirecinde lojistik sektoriiniin rolii hem g¢evresel hem de ekonomik boyutlartyla
tartisilmaktadir. Lojistik faaliyetler diinya genelindeki CO2 emisyonlarmin %20-30’unu olustururken, bu emisyonlarin
azaltilmasina yonelik her girisim ayn1 zamanda yliksek diizeyde finansal yatirim gerektirmektedir. Bu baglamda hem
lojistik altyapimnin gelistirilmesi, hem de bu altyapinin siirdiiriilebilir finansman araglariyla desteklenmesi, iklim hedeflerine
ulasmak acisindan kritik neme sahiptir. Bu ¢aligsma, tagimacilik altyapi kalitesi ve uluslararasi tasimacilik kabiliyeti gibi
faktorlerle bir iilkenin lojistik imkan ve kabiliyetlerinin verimliligi ve etkinligini 6lgen Lojistik Performans Endeksi (LPI)
ile karbon emisyonlar arasindaki iliskiyi ve bunun ¢evresel ve finansal etkilerini, Avrupa iilkeleri 6zelinde mekansal panel
veri analizi yoluyla incelemektedir. LPI degeri yliksek olan tilkeler, genellikle daha dijitallesmis, enerji verimliligi yiiksek
ve planli lojistik sistemlere sahiptir. Caligmada, 20 Avrupa iilkesine ait 2007-2023 ddnemi panel verisi kullanilmig ve
Mekéansal Durbin Hata Modeli (SDEM) uygulanmigtir. Modelde hem {ilkelerin kendi lojistik performansi hem de komsu
iilkelerin lojistik diizeyleri dikkate alinmistir. Elde edilen bulgular, LPI diizeyi arttik¢a CO2 emisyonlarinin azalma egilimi
gosterdigini ortaya koymaktadir. Bu durum lojistik performanstaki artisin karbon salimini anlamli bigimde azalttigini
gostermektedir. Ayrica, lojistik verimlilik artisinin yalnizea iilke i¢inde sinirli kalmadigi, komsu tilkelerdeki CO2 salimini
da azaltarak ¢evresel fayda sagladigi goriilmistiir. Bu durum, lojistik altyapinin yalnizca ulusal degil, bolgesel diizeyde
de ¢evresel siirdiiriilebilirlik agisindan kritik bir rol oynadigini géstermektedir. Elde edilen bulgular, yalnizca gevresel
degil, ayn1 zamanda finansal siirdiiriilebilirlik agisindan da onemli ¢ikarimlar sunmaktadir. Calismanin 6zgiin yonii,
lojistik faaliyetlerin cevresel etkilerini mekénsal boyutuyla birlikte ele almas1 ve analiz bulgularini siirdiiriilebilir finans
perspektifiyle iliskilendirmesidir. Elde edilen sonuglar, Avrupa Yesil Mutabakati’nda vurgulanan “tagimacilik ve lojistikte
karbonsuzlasma” hedefleriyle dogrudan ortiismekte; bu baglamda politika yapicilara, yesil lojistik yatirimlarinin
artirtlmasi yoniinde somut dneriler sunmaktadir. Yesil finansman piyasasinda yatirimeilar sadece ¢evresel etki degil, ayni
zamanda yatirimin etkinligini ve kaliciligini da dikkate almaktadir. Eger bir iilke LPI diizeyini yiikselterek CO- salimin1
azaltabiliyorsa, bu iilke: ESG skoru a¢isindan daha yiiksek performans gosterebilir, kredi notu agisindan pozitif sinyaller
verrebilir, dis finansman maliyetini azaltabilir, yesil tahvil yatirimceilari igin cazip hale gelebilir. Sonug olarak, lojistik
performansin yiikseltilmesi yalnizca tagimacilik verimliligi agisindan degil, ayn1 zamanda karbon saliminin azaltilmast
bakimindan da kritik bir faktordiir. Ancak bu doniisiim, yiiksek maliyetli altyap1 yatirnmlarint zorunlu kilmaktadir. Bu
nedenle siirdiiriilebilir ve yiiksek lojistik performans yalnizca ¢evresel degil, ayni zamanda finansal bir giindem
olusturmaktadir. Bu kapsamda, yesil tahviller, siirdiiriilebilir finansman mekanizmalar: ve iklim fonlari gibi araglarin
etkin bigimde kullanilmasi kagiilmazdir. Bu maksatla; lojistik yatirimlari i¢in “Yesil tagimacilik tahvili” kategorisi gibi
sektorel yesil tahvil rehberleri olusturulmali, LPI diizeyini artiran kamu projeleri, yalnizca ulastirma degil, ayn1 zamanda
“iklim yatirim1” olarak da siniflandirilmali ve bu sekilde fonlanmali, uluslararasi yatirimeilar, LPI gibi gostergelere dayali
finansal degerlendirme modelleriyle yonlendirilmeli; bu endeksler yesil fon kriterlerine entegre edilmelidir. Calisma, bu
yoniiyle lojistik, ¢cevre ve finans iiggeninde biitiinciil bir yaklagim sunmakta; stirdiiriilebilir kalkinma hedeflerine ulasmada
stratejik bir politika gergevesi onermektedir. Lojistik performans: yiikselten iilkeler hem ¢evreye hem de yatirimer
giivenine katki saglamaktadir. Bu nedenle siirdiiriilebilir kalkinma hedefleri dogrultusunda, LPI ile CO: arasindaki iligki
yalnizca teknik bir veri degil, ayn1 zamanda stratejik bir finansal gosterge olarak da ele alinmalidir.
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Panel Data Analysis of the Relationship Between the
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The role of the logistics sector in the fight against global climate change is being increasingly discussed from both
environmental and economic perspectives. Logistics activities are responsible for approximately 20-30% of global
CO: emissions, and efforts to reduce these emissions often require significant financial investments. Therefore, both the
development of logistics infrastructure and its support through sustainable financial instruments are of critical importance
for achieving climate targets. This study investigates the relationship between carbon emissions and the Logistics
Performance Index (LPI)—which measures the efficiency and effectiveness of a country’s logistics capabilities based on
factors such as infrastructure quality and international shipment competence. The analysis is conducted using a spatial
panel data approach focusing on European countries. Countries with high LPI scores generally possess more digitalized,
energy-efficient, and well- planned logistics systems. The study employs panel data from 20 European countries
covering the period from 2007 to 2023 and applies the Spatial Durbin Error Model (SDEM). The model incorporates not
only each country’s logistics performance but also the performance levels of neighboring countries. Findings reveal that
as LPI scores increase, CO: emissions tend to decrease significantly. This suggests that improvements in logistics
performance meaningfully reduce carbon emissions. Moreover, the environmental benefits of increased logistics
efficiency are not confined within national borders; they also contribute to emissions reductions in neighboring countries.
This underscores the importance of logistics infrastructure not only at the national level but also as a critical factor in
achieving regional environmental sustainability. The study’s findings offer important implications not only for
environmental sustainability but also for financial sustainability. A key contribution of this research is its integration of the
environmental impact of logistics with its spatial dimensions, while aligning the results with a sustainable finance
perspective. The outcomes are directly aligned with the European Green Deal’s objective of “decarbonizing transport and
logistics,” offering concrete policy recommendations to enhance green logistics investments. In green finance markets,
investors evaluate not only environmental impact but also the efficiency and long-term viability of investments. A country
that can reduce CO: emissions by improving its LPI score may achieve better ESG performance, send positive signals
regarding its credit rating, reduce external financing costs, and become more attractive to green bond investors. In
conclusion, enhancing logistics performance is not only vital for improving transport efficiency but also for reducing
carbon emissions. However, this transformation requires costly infrastructure investments. Thus, achieving high and
sustainable logistics performance becomes not only an environmental priority but also a financial one. In this regard, tools
such as green bonds, sustainable finance mechanisms, and climate funds must be effectively utilized. Specifically, sector-
specific green bond guidelines—such as a “Green Transport Bond” category—should be developed; public projects that
increase LPI scores should be classified and financed not only as transportation but also as “climate investments”; and
international investors should be guided by financial evaluation models based on indicators like the LPI, which must be
integrated into green fund criteria. With this multidimensional approach, the study offers a strategic policy framework at
the intersection of logistics, environment, and finance. Countries that enhance their logistics performance contribute to both
environmental well-being and investor confidence. Therefore, the relationship between LPI and CO: emissions should
not merely be treated as a technical dataset, but also as a strategic financial indicator in the pursuit of sustainable
development goals.

Keywords: Carbon Emissions, Green Finance, Logistics Performance Index (LPI), Spatial Panel Data Analysis.
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Yesil Liman Karbonsuzlastirma Unsurlan

Prof. Dr. Miikerrem Fatma ILKISIK ®

Istanbul Nisantas1 Universitesi Miihendislik mimarlik Fakiiltesi Maslak . Tagyoncasi Sok. No 4 Sartyer Istanbul
fatma.ilkisik@nisantasi.edu.tr

Siirdiiriilebilir yesil liman yapiminda, gemi ve limanlardan kaynaklanan hava kirliligini, enerji tiiketimini,
deniz kirliligini ve gemi atiklarini en aza indirmeyi; alternatif enerji kaynaklariin kullanimi1 ve karbon azaltan
malzeme kullanan, enerji verimli yapilara sahip, yesil sertifikali ve Al teknolojilerini kullanan liman
hedeflenmelidir. Kiy1 tesislerinin yapiminda, arazi yerlesiminde yesili koruyarak, jeolojik, topografik yapisi,
morfolojik ve meteorolojik veriler, sehrin konumu dikkate alinarak iklim riskleri azaltilirken, diger yandan da
karbon emisyonlarinin ve tiim zararli partikiillerin azaltilmas1 amaglanmalidir. Diinya ticaretinin biiyiik bir
kismi denizyoluyla gerceklestirilmektedir. Gemilerden ve liman faaliyetlerinden kaynaklanan emisyonlarin
kiy1 bolgelerinde halk sagligi lizerinde olumsuz etkisi olmaktadir. Gemilerden kaynaklanan yiiksek miktarda
partikiil madde, sera gazlar1 ve diger kimyasallarin atmosfere salinmasiyla tiim canlilara ve gevreye zarar
verilmektedir. Bu durum sadece insan ve ¢evre sagligina zarar vermekle kalmaz, ayni zamanda asit yagmurlari
tarim alanlarina zarar vermekte, ozon olusumu ve sera gazlariyla iklim degisikligine neden olmaktadir.
Limanlarda fosil yakit kullanan gemilerin yani sira, ¢ok sayida tasima amach kullanilan tirlar, kamyonlar,
lokomotifler, yiik ellecleme ekipmanlar1 vb. arag gerecler de ayr1 bir emisyon kaynagidir. Emisyon kaynaklari,
iklim degisikligini hizlandiric1 faktordiir. IMO (Uluslararast Denizcilik Orgiitii), iklim degisikligi ile
miicadelede sera gazi emisyonlari 2050 yilina kadar net sifira indirmeyi amaglamakta ve kiiresel 1sinmay1
2°C'nin oldukc¢a altinda sinirlayarak 1,5°C ile sinirlamaya yonelik hedef caligsmalarla iklim degisikligini
kontrol altina almaya c¢aligmaktadir. Gemi emisyonlarinin azaltilmasi, karbondioksitin izlenmesi igin
yontemler Avrupa Birligi Denizcilik Izleme, Raporlama ve Dogrulama Y&netmeligi'ne (EU MRV, 2015) ve
MARPOL (Gemilerden Kirlenmenin Onlenmesi Uluslararasi Sozlesmesi)’ne dayanmaktadir. Yesil liman
kalite ve ¢evre yonetim sistemi standartlarinin yani sira, emisyon kontrolii ve azaltimi i¢in alternatif enerji
kaynaklarimin kullanilmasi, elektrifikasyonun yayginlastirilarak cold ironing'de kullanilmasi (gemilere
karadan enerji tedarikinin saglanmasi) gibi uygulamalarin yani sira yapay zeka ile yonetilen otonom limanlar,
gevreye olumsuz tesirleri minimuma ¢ekebilirler. Bu ¢alismada yesil liman mevcut kriterlerinin yani sira,
liman yapiminda karbon azaltict maddelerin kullanimi ve yapim teknikleri de incelenmistir. Gemi ve tedarik
unsurlarindan kaynakli emisyonlarin azaltilmasi i¢in elektrik, hidrojen, amonyak, metanol, biyokiitle, LPG,
LNG, niikleer enerji gibi alternatif yakitlar1 kullanan gemilerden bahsedilmistir. Enerjiyi yenilenebilir enerji
kaynaklarindan temin eden liman altyapisinda ¢imento katki malzemesi olarak karbonsuzlastirilabilen
malzemeler ve yesil beton kullanimi incelenmistir. Ozellikle klinker/cimento oraninin azaltilmasinda etkili olan
ugucu kiil, yiiksek firin clirufu, dogal ya da kalsine puzolanlar, kalker vb. mineral katkilar; dayanikli ve ¢evre
dostu beton yapiminda kullanilan katkilar, yesil ¢imento yapiminda kullanilmaktadir. Yesil ¢imento, normal
portland ¢imentosuna kiyasla %49 daha diisiik karbondioksit emisyonuna sahiptir. Karbonsuzlastirilabilen yeni
nesil beton kaplama ve bloklarin hafif ve basinca dayanikli olusu dolayisiyla siirdiiriilebilir liman ingaatinda
maliyeti diigiirerek yapimi kolaylastirmaktadir. Liman yapiminda kullanilan Xbloc gibi beton blok dolgularin
verimliligi diger dolgu malzemelerine gore de arastirilmistir. Ayrica liman igindeki yapilasmada bina enerji
verimliligini artiracak alternatif {irlinler de incelemeye dahil edilmistir. Gemiden liman altyapisina kadar
stirdiiriilebilirlik genis bir perspektifte ele alinmistir.

Anahtar Kelimeler: Gemi, Emisyonlar, Marpol,Cimento,Karbonsuzlastirma,Yesil Liman
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In the construction of sustainable green ports, minimizing air pollution, energy consumption, marine pollution
and ship waste originating from ships and ports, using alternative energy sources and energy efficient structures
using carbon reducing materials, green certified and Al technologies should be targeted. In the construction of
coastal facilities, while climate risks are reduced by protecting the green in land settlement and taking into
account geological, topographic structure, morphological and meteorological data, and the location of the city,
on the other hand, it should be aimed to reduce carbon emissions and all harmful particles. A large part of the
world trade is carried out by sea. Emissions originating from ships and port activities have a negative impact
on public health in coastal areas. High amounts of particulate matter, greenhouse gases and other chemicals
originating from ships are released into the atmosphere, harming all living things and the environment. This
situation not only harms human and environmental health, but also acid rain damages agricultural areas, causes
climate change with ozone formation and greenhouse gases. In addition to ships using fossil fuels in ports,
there are many trucks, lorries and locomotives used for transportation purposes, Cargo handling equipment,
etc. tools and equipment are also separate emission sources. Emission sources are factors that accelerate
climate change. IMO (International Maritime Organization) aims to reduce greenhouse gas emissions to net
zero by 2050 in the fight against climate change and they are trying to control climate change with targeted
studies aimed at limiting global warming to 1.5°C by limiting it well below 2°C. Methods for reducing ship
emissions and monitoring carbon dioxide are based on the European Union Maritime Monitoring, Reporting
and Verification Regulation (EU MRV, 2015) and MARPOL (International Convention for the Prevention of
Pollution from Ships). In addition to green port quality and environmental management system standards,
applications such as the use of alternative energy sources for emission control and reduction, the widespread
use of electrification in cold ironing (providing energy supply to ships from land), as well as autonomous ports
managed with artificial intelligence can minimize negative impacts on the environment. In this study, in addition
to the existing criteria for green ports, the use of carbon reducing materials and construction techniques in port
construction were also examined. In order to reduce emissions originating from ships and supply elements,
ships using alternative fuels such as electricity, hydrogen, ammonia, methanol, biomass, LPG, LNG, nuclear
energy instead of fossil fuels have been mentioned. In port infrastructure that provides energy from renewable
energy sources, decarbonizable materials and green concrete usage as cement additives have been examined.
Especially effective in reducing the clinker/cement ratio, mineral additives such as fly ash, blast furnace slag,
natural or calcined pozzolans, limestone etc. are used in the production of durable and environmentally friendly
concrete. Green cement has 49% lower carbon dioxide emission compared to normal Portland cement. Due to
the lightness and pressure resistance of new generation concrete coating and blocks that can be decarbonized,
it reduces the cost and facilitates the construction in sustainable port construction. The efficiency of concrete
block fillings such as XBlok used in port construction has also been investigated compared to other filling
materials. In addition, alternative products that will increase building energy efficiency in the construction
within the port have been included in the review. Sustainability from the ship to the port infrastructure has been
addressed in a broad perspective.

Keywords: Ship, Emissions, Marpol, Cement, Decarbonization, Green Port
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Yesil Lojistik Kapsaminda Lojistik Merkezlerdeki
Suirdiirilebilirlik Uygulamalar:

I Prof. Dr. Taner AKCACI @
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1 Uluslararasi Ticaret ve Lojistik Boliimii Gaziantep Universitesi Gaziantep, 27310, TURKIYE akcaci@gantep.edu.tr
2 Uluslararasi Ticaret ve Lojistik Boliimii Kahramanmaras Siit¢ii imam Universitesi Kahramanmaras, 46050, TURKIYE
fatmabusrakurt@ksu.edu.tr

Ticaret hacimlerinin artmasiyla birlikte artan rekabet kosullar1 isletmeleri yeni stratejiler ve uygulamalara
yonlendirmistir. Bu rekabet ortaminda maliyetleri diisiirmek ve nitelikli is giiclinden yararlanarak kaliteyi
arttirmak amaciyla isletmeler tasimacilik faaliyetlerinde lojistik merkezleri kullanmaya baglamigtir. Lojistik
merkezler, cografi olarak ayni1 alan igerisinde lojistik yogun faaliyetlerin bir arada yiiriitiildiigii bolgeler olarak
tanimlanabilir. Lojistik merkezler, maliyetleri diislirmenin yan sira 6zellikle ¢evresel alan basta olmak iizere
siirdiiriilebilirlik konusunda da onemli bir noktada yer almaktadir. Lojistik merkezler sagladigi lojistik
faaliyetlerde ¢evresel siirdiiriilebilirlige katki saglayarak daha az karbon emisyonu saglayan tasima modlarinin
kullanimina izin vermektedir. Yesil lojistik uygulamalari, enerji kullaniminda verimliligi saglayacak yeni
teknolojilerin kullanimi, yiiklerin birlestirilerek daha az yakit kullanimi ile tasinmasi ile esnekligin arttirilmasi
lojistik merkezlerde siirdiiriilebilirlik konularinda 6n plana ¢ikmaktadir. Bu ¢alismada lojistik merkezlerde
cevresel siirdiiriilebilirligin saglanmasina yonelik uygulamalarin incelenmesi amaclanmaktadir. Bu kapsamda
Tiirkiye ile diinyada lojistik merkez uygulamalarinda 6nde gelen {lilkelerden Almanya, Hollanda, ABD,
Singapur ve Giiney Kore gibi iilkelerde yer alan lojistik merkezler karsilagtirilmaktadir. Tiirkiye ve diinyadan
secilmis lojistik merkezler, Enerji tliketimi ve yenilenebilir enerji kullanimi, Karbon ayak izi azaltma
stratejileri, Atik yonetimi ve geri doniisiim sistemleri, Ulasim modlarinin ¢evresel etkileri, Yesil bina
uygulamalar1 / sertifikasyonlart ve Politika ve tesvik destegi gibi kriterler kullanilarak c¢ok kriterli
karsilagtirmali analiz yapilmistir. Ulkelerin ekonomik g¢aplar1 ve lojistik performans iistiinliiklerinin lojistik
merkezlerdeki siirdiiriilebilirlige etkisi kapsaminda degerlendirme yapilmistir. Caligmada, Diinya Bankasi
verileri ve raporlari, ilgili merkezlerin siirdiiriilebilirlik raporlari, ilgili merkezleri konu alan akademik
calismalardan yararlanilarak verilere ulasilmistir. ikincil kaynak olarak lojistik merkezlerin web sitesi de
kullanilmigtir. Belirlenen karsilagtirma kriterleri kullanilarak ilgili lojistik merkezlerin yer aldigi tablolar
olusturulmustur. Karsilastirmalar sonucunda elde edilen bilgiler dogrultusunda Tiirkiye i¢in bir SWOT analizi
yapilmistir. Yapilan karsilastirmali analizler dogrultusunda, Tiirkiye’de siirdiiriilebilirlik kavramina yonelik
farkindaligin giderek arttig1, oOzellikle demiryolu tasimaciligi gibi daha c¢evreci ulasgim modellerine
yonelimlerin tesvik edildigi goriilmektedir. Mevcut politikalar ve altyapi projeleri olumlu yonde ilerlese
de, uygulamada daha entegre sistemlere ihtiyag duyuldugu sOylenebilir. Bu calisma, lojistik merkezlerde
cevresel siirdiiriilebilirlik konusunu ¢ok boyutlu bir yaklagimla ele alarak, Tiirkiye ile farkli kitalardan segilmis
ornekleri karsilagtirmali olarak incelemesi bakimindan 6zgiin bir nitelik tasimaktadir. Farkli kitalardan lojistik
merkezlerin karsilastirilmasiyla siirdiiriilebilirlik iizerine ¢ok kriterli ve vaka temelli bir analiz yapilmasi ile
akademik bir katki sunmaktadir. Tiirkiye 6rneklerinin uluslararasi karsilastirma ile konumlandirilmasi, yerel
stirdiiriilebilirlik politikalarinin gelisimi i¢in 6nemli bir karsilastirma zemini saglamaktadir. Lojistik sektorii
icin hangi uygulamalarin daha etkili oldugu sayisal verilerle desteklenmis olarak gosterilmektedir. Politika
yapicilar ve 0zel sektor icin siirdiiriilebilir lojistik planlamasinda lojistik merkezlerde dikkate alinabilecek
oOneriler sunmasi bakimindan da endiistriyel katki saglamaktadir.
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The increase in trade volumes and the intense competition conditions have led businesses to seek new strategies
and practices. In this competitive environment, companies have started to use logistics centers in their
transportation activities to reduce costs and increase quality through access to qualified labor. Logistics centers
can be defined as geographically concentrated areas where intensive logistics operations are carried out
collectively. Beyond reducing operational costs, logistics centers also play an important role in terms of
sustainability, especially in terms of environmental dimensions. These centers contribute to environmental
sustainability by ensuring the use of transportation modes that produce lower carbon emissions. Green logistics
practices such as the adoption of new technologies that increase energy efficiency, consolidation of shipments
to reduce fuel consumption, and flexibility obtained from optimized operations have brought sustainability to
the forefront in logistics centers. This study aims to examine the practices aimed at ensuring environmental
sustainability in logistics centers. In this context, logistics centers in Turkey and in countries such as Germany,
the Netherlands, the USA, Singapore and South Korea, which are among the leading countries in logistics
center practices in the world, are compared. A multi-criteria comparative analysis was conducted using criteria
such as Energy consumption and renewable energy use, Carbon footprint reduction strategies, Waste
management and recycling systems, Environmental effects of transportation modes, Green building practices

/ certifications and Policy and incentive support for selected logistics centers from Turkey and the world. The
evaluation was made within the scope of the impact of the economic scales and logistics performance
advantages of the countries on sustainability in logistics centers. In the study, data was obtained by using World
Bank data and reports, sustainability reports of relevant centers and academic studies on relevant centers. The
websites of logistics centers were also used as a secondary source. Tables were created including relevant
logistics centers using the determined comparison criteria. A SWOT analysis was conducted for Turkiye in
line with the information obtained as a result of the comparisons. By evaluating the concrete practices of
logistics centers through case-based analysis, the research is expected to contribute to the existing literature.
Furthermore, the study goes beyond purely technical indicators such as carbon emissions or energy efficiency
and instead provides a comprehensive analysis that includes green building standards, waste management,
digital infrastructure and corporate strategies. In this way, the research provides valuable insights not only to
the academic literature but also to stakeholders in the logistics sector involved in developing relevant policies
and practices. It provides an academic contribution by making a multi-criteria and case-based analysis on
sustainability by comparing logistics centers from different continents. Positioning the examples of Turkey with
international comparison provides an important comparison ground for the development of local sustainability
policies. It shows which practices are more effective for the logistics sector, supported by numerical data. It
also provides an industrial contribution in terms of offering suggestions that can be taken into consideration in
sustainable logistics planning in logistics centers for policy makers and the private sector.

Keywords: Energy Efficiency, Carbon Footprint, Logistics Center, Sustainability, Green Logistics
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Yesil lojistik uygulamalari, giiniimiiz isletmelerinde c¢evresel siirdiiriilebilirligin saglanmasi, kaynak
verimliliginin artirilmas1 ve tliketici memnuniyet diizeyinin yikseltilmesi agisindan stratejik bir dneme
sahip olarak 6ne ¢ikmaktadir. Bu baglamda, bu ¢alisma, Tiirkiye’de bulunan lojistik firmalarmn yesil lojistik
yonetimi uygulamalarinin igletmelerin kurumsal siirdiiriilebilirlik ve performansi iizerinde nasil bir etkisi
oldugu sorusu cergevesinde sekillenmistir. Bu dogrultuda, arastirmanin temel amaci, yesil lojistik yonetimi
uygulamalarinin - yesil satin alma, yesil liretim, yesil ambalajlama, yesil dagitim, yesil pazarlama- isletmelerin
kurumsal siirdiiriilebilirlik ve performansi - ekonomik performans, sosyal performans ve ¢evresel performansi
- lizerindeki etkisini analiz etmek, yesil lojistik yonetimi uygulamalarinin bir isletmenin siirdiirtilebilirlik
cabalarim1 ve genel performansini nasil etkiledigini anlamaktir. Tiirkiye'deki lojistik firmalarinin yesil
uygulamalarinin kurumsal siirdiiriilebilirlik ve performansla iligkisini analiz eden bu arastirma, nicel yontemle
tasarlanmistir. Arastirmada, lojistik firmalarinin yesil lojistik yoOnetimi uygulamalarini ve kurumsal
stirdiiriilebilirlik ve performansimi degerlendirmek {izere, veri toplama araci olarak Yildiz Cankaya ve
Sezen (2018) tarafindan adapte edilen 5°1i Likert tipinde (1 — kesinlikle katilmiyorum, 2 — katilmiyorum,
3 — kararsizim, 4 — katiliyorum, 5 — kesinlikle katiliyorum) yapilandirilmis bes boyutlu 22 maddelik Yesil
Tedarik Zinciri Yonetimi Olgegi ve ii¢ boyutlu 20 maddelik Kurumsal Siirdiiriilebilirlik ve Performans 6lgegi
kullanilmigtir. Arastirmanin evrenini Tiirkiye’de faaliyet gosteren lojistik firmalar1 olugturmaktadir. Tesadiifi
orneklem yoluyla 205 firma yetkilisine uygulanan anket verileri, SPSS ve AMOS programlari ger¢evesinde
istatistiksel olarak analiz edilmistir. Yapisal esitlik modellemesi ¢ercevesinde uyum iyiligi degerleri kontrol
edilmis ve dogrulayici faktor analizi yapilmistir. Degiskenler arasindaki iliskilere yonelik olusturulan yapisal
esitlik modeli gergevesinde kovaryans, korelasyon ve regresyon katsayilari ile arastirma hipotezleri test
edilmistir. Gergeklestirilen analizler sonucunda, yesil ambalajlama ve yesil dagitim ile ekonomik performans
(strastyla f=0,377; p=0,025; p=-0,647; p=0,026) arasinda; yesil satin alma, yesil iiretim ve yesil dagitim ile
sosyal performans (sirasiyla f=-0,320; p=0,033; p=0,457; p=0,020; p=0,559; p=0,007) arasinda ve yesil
pazarlama ile ¢evresel performans (B=0,461; p=0,016) arasinda istatistiksel olarak anlamli iligkiler oldugu
belirlenmistir. Bu aragtirmanin bulgulari, lojistik sektoriindeki isletmelerin siirdiiriilebilir rekabet avantaji elde
edebilmeleri i¢in yesil stratejilerin benimsenmesine yonelik 6nemli ¢ikarimlar sunmakta olup, siirdiiriilebilir
performansin artirilmasina ve ¢evresel stirdiiriilebilirligin saglanmasina katki saglayacak niteliktedir. Calisma
bu yoniiyle, Turkiye baglaminda yesil lojistik literatiiriine ampirik katki sunarken, sektor paydaslarina
operasyonel siireglerini iyilestirmeye yonelik somut oneriler de getirmektedir.
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Green logistics practices stand out as strategically important in today's businesses for ensuring
environmental sustainability, increasing resource efficiency, and enhancing customer satisfaction
levels. In this context, this study is shaped around the question of how green logistics management
practices of logistics companies in Turkey affect corporate sustainability and performance. Accordingly,
the main objective of the research is to analyse the impact of green logistics management practices—
green purchasing, green production, green packaging, green distribution, and green marketing—
on corporate sustainability and performance—economic performance, social performance, and
environmental performance. This study, which analyses the relationship between green practices
of logistics companies in Turkey and corporate sustainability and performance, is designed using
a quantitative method. In the research, in order to evaluate logistics companies’ green logistics
management practices and their corporate sustainability and performance, a five-dimensional, 22-item
Green Supply Chain Management Scale (adapted by Yildiz Cankaya and Sezen, 2018) and a three-
dimensional, 20-item Corporate Sustainability and Performance Scale, both structured on a 5-point
Likert scale (1 — strongly disagree, 2 — disagree, 3 — neutral, 4 — agree, 5 — strongly agree), were used
as data collection tools. The population of the study consists of logistics companies operating in
Turkey. Survey data were collected from 205 company representatives through random sampling and
statistically analysed using SPSS and AMOS software. Within the framework of structural equation
modeling, goodness-of-fit indices were checked and confirmatory factor analysis was conducted.
Covariance, correlation, and regression coefficients were used to test the research hypotheses
based on the structural equation model developed to examine the relationships between variables. The
analyses revealed statistically significant relationships between green packaging and green
distribution and economic performance ($=0.377; p=0.025 and PB=-0.647; p=0.026, respectively);
between green purchasing, green production, and green distribution and social performance (f=-0.320;
p=0.033, B=0.457; p=0.020, and B=0.559; p=0.007, respectively); and between green marketing and
environmental performance (=0.461; p=0.016). The findings of this study offer important insights
for adopting green strategies to gain a sustainable competitive advantage in the logistics sector, and
contribute to improving sustainable performance and ensuring environmental sustainability. In this
respect, the study not only provides empirical contributions to the green logistics literature in the
context of Turkey but also offers concrete recommendations for industry stakeholders to improve
their operational processes.

Keywords: Corporate Performance, Green Logistics Management, Logistics Sector, Sustainability,
Structural Equation Modeling
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Yesil Mutabakat Kapsaminda Gelismekte Olan Ulkelerde
Lojistikte Dongiisel Ekonomi Uygulamalar1 Uzerine Bir
Arastirma: Geri Kazanim Lojistigine Etki Eden Faktorlerin
DIBR Yontemi ile Kriter Agirhiklarimin Elde Edilmesi
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Avrupa Yesil Mutabakati, cagimizin en kapsamli ve etkili ¢evre politikalarindan biri olarak, Avrupa Birligi’nin
iklim degisikligi ile miicadele, ¢evresel siirdiiriilebilirligin saglanmasi ve uzun vadeli siirdiiriilebilir kalkinma
hedeflerine ulagilmasi amaciyla ortaya konmustur. Bu politika cercevesinde AB, 2050 yilina kadar sera
gaz1 emisyonlarini net sifira indirmeyi, kaynaklarin verimli kullanilmasini tesvik etmeyi ve cevre dostu
ekonomik biiylimeyi desteklemeyi hedeflemektedir. Mutabakat ayn1 zamanda, Avrupa Birligi'nin i¢ pazarinda
yesil doniliglim siireclerini hizlandirmanin yani sira, uluslararasi ticaretin ¢evresel siirdiiriilebilirlik ilkeleri
dogrultusunda yeniden yapilandirilmasina onciiliik ederek kiiresel diizeyde doniisiimsel bir etki yaratmaktadir.
Avrupa Birligi tarafindan 2019 yilinda duyurulan Avrupa Yesil Mutabakati (European Green Deal), ekonomik
olarak gerceklestirilen faaliyetlerin ¢evresel etkilerini azaltmaya caligarak karbon nétr bir kita olmayi
hedeflemektedir. Bu hedefleri gergeklestirmek amaciyla 6zellikle enerji, sanayi, tarim ve lojistik sektorlerinde
doniisiim zorunluluk haline gelmistir. Tiirkiye gibi AB ile yogun bir sekilde ticaret yapan gelismekte olan
tilkeler agisindan, ihracatta siirdiiriilebilirligin gergeklestirilebilmesi hem g¢evresel hem de ekonomik agidan
hayati bir onem tasimaktadir. Bu kapsamda lojistik sektorii, karbon emisyonlarinin 6nemli bir kaynagi olmasi
sebebiyle, siirdiiriilebilirlik politikalarinin merkezinde yer almaktadir. Kiiresel ¢evre politikalarinin belirleyicisi
konumundaki Avrupa Yesil Mutabakati, siirdiiriilebilir kalkinmay1 merkeze alan yeni bir ekonomik doniigiim
paradigmasi sunmaktadir. Bu doniigiimiin 6nemli bir boyutu, lojistik sektdriiniin ¢evresel etkilerinin azaltilmasi
ve kaynak verimliliginin artirilmasidir. Ozellikle gelismekte olan iilkelerde, bu déniisiim siireci hem bir firsat
hem de ciddi bir yapisal adaptasyon ihtiyact dogurmaktadir. Bu calisma, Yesil Mutabakat baglaminda
bu faktorlerin 6nem derecelerini DIBR (Defining Interrelationships Between Ranked Criteria) yontemi ile
analiz etmeyi amaglamaktadir. Geri kazanim lojistigi, triinlerin kullanim &mrii tamamlandiktan sonra yeniden
ekonomiye kazandirilmasini saglayan, atik olusumunu azaltan ve gevresel siirdiiriilebilirligi destekleyen bir
lojistik alt alanidir. Ancak gelismekte olan iilkelerde bu alanin geligsimi, gesitli ekonomik, sosyal, teknolojik ve
kurumsal engellerle sinirli kalmaktadir. Bubaglamda, ¢aligmada 6ncelikle ilgili literatiir taranmis, ardindan alan
uzmanlarinin goriislerine bagvurularak geri kazanim lojistigini etkileyen kriterler tanimlanmistir. Elde edilen
bulgular, gelismekte olan iilkelerde geri kazamim lojistiginin gelisimini en ¢ok etkileyen faktorlerin; yasal
diizenlemeler ve politik tesvikler, teknolojik altyap1 eksiklikleri, lojistik sistemlerde geri doniistim
entegrasyonu, finansal kaynaklara erisim ve toplumsal farkindalik seviyesi oldugunu gostermektedir. Bu
kriterlerin agirliklan {lizerinden yapilan analiz, karar vericilere ve politika yapicilara somut onceliklendirme
imkani sunmaktadir. Sonug olarak, Yesil Mutabakat hedeflerine uyum siirecinde gelismekte olan {ilkelerin etkili
geri kazanim sistemleri olusturabilmesi i¢in oncelikle bu kritik alanlara yonelik yatirimlarin ve reformlarin
yapilmast gerekliligi vurgulanmaktadir. Bu caligma, dongiisel ekonomiye gegisin lojistik boyutunu stratejik
kapasitelerini artirmak i¢in hangi politika ve yatirim alanlarina 6ncelik verilmesi gerektigine dair yol gdsterici
olacaktir.
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The European Green Deal, one of the most comprehensive and impactful environmental policies of our
time, has been introduced by the European Union as a strategic framework to combat climate change, ensure
environmental sustainability, and achieve long-term sustainable development goals. Within this framework,
the EU aims to reach net-zero greenhouse gas emissions by 2050, promote resource efficiency, and support
environmentally friendly economic growth. The Green Deal not only accelerates green transformation within
the EU internal market but also seeks to restructure international trade in alignment with environmental
sustainability principles, thereby generating a global transformative impact. Given the central role of sectors
such as energy, industry, agriculture, and logistics in achieving these targets, transformation has become
imperative. For developing countries like Tiirkiye, which maintain strong trade relations with the EU, achieving
sustainability in exports is of critical importance both environmentally and economically. In this context, the
logistics sector stands at the forefront of sustainability policies due to its significant contribution to carbon
emissions. This study aims to identify and analyze the key factors influencing reverse logistics practices within
the scope of the European Green Deal in developing countries, using the DIBR (Defining Interrelationships
Between Ranked Criteria) method to determine the relative importance of each criterion. Reverse logistics,
which involves reintegrating products into the economic cycle after their end-of-life phase, plays a vital role
in reducing waste and supporting environmental sustainability. However, its development in developing
countries remains constrained by various economic, technological, institutional, and social barriers. In this
study, a comprehensive literature review was conducted, and expert opinions were obtained to define the
criteria affecting reverse logistics. The findings reveal that the most influential factors in the development of
reverse logistics in developing countries include regulatory frameworks and policy incentives, technological
infrastructure deficiencies, integration of recycling into logistics systems, access to financial resources, and
the level of public awareness. The prioritization analysis based on the weighting of these criteria provides
actionable insights for decision-makers and policymakers. In conclusion, the study emphasizes that to comply
with the objectives of the European Green Deal, developing countries must focus on strategic investments and
reforms in these critical areas to establish effective recovery systems. By addressing reverse logistics from a
strategic and policy-oriented perspective, this study contributes to the academic literature and offers guidance
on prioritizing policy and investment areas to enhance the circular economy capacity in developing economies.

Keywords: Circular Economy, European Green Deal, Reverse Logistics, Sustainable Logistics
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Avrupa Yesil Mutabakati, lojistik sektoriinde karbon emisyonlarini azaltmay1 ve cevresel siirdiiriilebilirligi
tesvik etmeyi amaglayan kapsamli bir strateji sunmaktadir. Bu kapsamda, kentsel lojistik stireclerinde
siirdiiriilebilir uygulamalarin benimsenmesi, sehirlerin ¢cevresel etkilerini minimize etmek ve lojistik siireglerin
etkinligini artirmak agisindan giderek daha 6nemli hale gelmistir. Kentsel lojistik faaliyetleri, artan sehirlesme,
trafik yogunlugu, hava kirliligi ve karbon salinim1 gibi ¢evresel faktorler nedeniyle siirdiiriilebilirlik agisindan
kritik bir doniisiim gerektirmektedir. Ozellikle, elektrikli araglarm kullanimi, akilli lojistik ¢dziimlerinin
benimsenmesi ve karbon-notr depo sistemlerinin olusturulmasi, siirdiiriilebilir kentsel lojistik siire¢leri i¢in
onemli gelismeler arasinda yer almaktadir. Bu ¢alismanin temel amaci, Avrupa Yesil Mutabakati baglaminda
Ankara ili Ozelinde siirdiiriilebilir kentsel lojistik uygulamalarini incelemek, mevcut durumun
degerlendirilmesini saglamak ve ¢evre dostu lojistik stratejilerinin uygulanabilirligine yonelik ¢ikarimlarda
bulunmaktir. Bu kapsamda, ¢alismada nitel arastirma yontemi benimsenmis ve Ankara'daki lojistik siireclerine
iligkin mevcut siirdiiriilebilir uygulamalar derinlemesine analiz edilmistir. Yesil Mutabakat ¢ercevesinde iyi
uygulama orneklerine de yer verilmistir. Arastirma siirecinde, yerel yonetimler, lojistik isletmeleri ve sektor
paydaslar ile gerceklestirilen yar1 yapilandirilmis goriismeler ve dokiiman analizi kullanilarak veri toplanmustir.
Elde edilen veriler, SWOT analizi gercevesinde degerlendirilmis, bdylece Ankara’nin lojistik altyapisinin
giiclii ve zayif yonleri belirlenerek mevcut firsatlar ve karsilasilabilecek tehditler tespit edilmistir. Bu analiz
sayesinde, kentsel lojistik siireclerinde siirdiiriilebilir uygulamalarin artirilmasina yonelik stratejik oneriler
gelistirilmistir. Caligmanin bulgulari, Ankara’da siirdiiriilebilir kentsel lojistik politikalarinin gelistirilmesi
acisindan 6nemli ipuclar1 sunmaktadir. Yesil Mutabakat kapsaminda siirdiiriilebilir lojistik uygulamalarinin
benimsenmesinde, altyapi eksiklikleri, diizenleyici ¢ergevenin yetersizligi ve lojistik aktorler arasindaki
koordinasyon eksikligi gibi temel zorluklarin 6ne ¢iktigi belirlenmistir. Bununla birlikte, Ankara’nin cografi
konumu, teknolojik gelismelere adaptasyon kapasitesi ve yenilenebilir enerji kaynaklarina yonelik yatirimlari
gibi firsatlart degerlendirerek, siirdiiriilebilir kentsel lojistik stratejilerinin basarili bir sekilde uygulanabilecegi
sonucuna ulagilmistir. Ornegin, sehir ici teslimat siireglerinde elektrik araclarin kullamlmaya baslamasi ve
yayginlagtiritlmasi, akilli lojistik merkezlerin olusturulmasi karbon salimimin azaltilmasi konusunda katki
unsuru olabilmektedir. Ayn1 zamanda lojistik siireglerde geri doniistiiriilebilir ambalaj kullanimimin tesvik
edilmesi ve yesil lojistik sertifikasyon siireclerinin gelistirilmesi dnerilmektedir. Bu ¢alisma, lojistik sektdriinde
Avrupa Yesil Mutabakatina uyum siirecinin etkin bir sekilde yonetilmesine yonelik akademik ve sektorel katki
saglamaktadir. Calisma sonucunda, siirdiiriilebilir kentsel lojistik stratejilerinin gelistirilmesi, ¢evreye duyarl
lojistik ¢ozlimlerinin uygulanabilirligi ve karbon ayak izinin azaltilmasina yonelik somut politika Gnerileri
sunulmustur. Boylece, siirdiiriilebilir lojistik anlayisinin yayginlastirilmas:t ve Ankara’nin Yesil Mutabakat
hedeflerine uygun bir lojistik doniisiim gerceklestirmesi i¢in 6nemli bir kaynak olusturulmustur. Calisma,
lojistik sektoriinde Yesil Mutabakat uyumlu politikalarin etkin bir sekilde uygulanabilmesi i¢in akademik ve
sektorel anlamda katki saglamaktadir.
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The European Green Deal presents a comprehensive strategy to reduce carbon emissions in the logistics sector
and promote environmental sustainability. In this context, adopting sustainable practices in urban logistics
processes has become increasingly important to minimize cities' environmental impacts and enhance logistics
operations' efficiency. Urban logistics activities require a critical transformation in terms of sustainability due
to factors such as increasing urbanization, traffic congestion, air pollution, and carbon emissions. In particular,
using electric vehicles, adopting smart logistics solutions, and establishing carbon-neutral warehouse systems
are significant developments for sustainable urban logistics processes. The primary objective of this study is to
examine sustainable urban logistics practices in the context of the European Green Deal, specifically in Ankara,
to assess the current situation and to derive insights into the feasibility of environmentally friendly logistics
strategies. In this regard, a qualitative research methodology was adopted, and existing sustainable logistics
practices in Ankara were analyzed in depth. Additionally, best practice examples within the framework of the
Green Deal were included. During the research process, data were collected through semi-structured interviews
with local governments, logistics companies, and industry stakeholders, as well as document analysis. The
collected data were evaluated within the SWOT analysis framework, identifying the strengths and weaknesses
of Ankara's logistics infrastructure and determining existing opportunities and potential threats. This analysis
developed strategic recommendations to enhance sustainable practices in urban logistics processes. The study's
findings provide valuable insights into the development of sustainable urban logistics policies in Ankara. Key
challenges in adopting sustainable logistics practices within the scope of the Green Deal include infrastructure
deficiencies, inadequate regulatory frameworks, and a lack of coordination among logistics actors. However, it
has been concluded that sustainable urban logistics strategies can be successfully implemented by leveraging
Ankara's geographical location, its capacity to adapt to technological advancements and its investments in
renewable energy sources. For example, introducing and widespread use of electric vehicles in urban delivery
processes and establishing smart logistics hubs can contribute to reducing carbon emissions. Additionally,
encouraging the use of recyclable packaging in logistics processes and developing green logistics certification
procedures are recommended. This study provides academic and sectoral contributions to effectively managing
the adaptation process of the logistics sector to the European Green Deal. As a result of the study, concrete
policy recommendations have been presented for developing sustainable urban logistics strategies, the
feasibility of environmentally friendly logistics solutions, and reducing carbon footprints. Thus, the study is a
significant resource for promoting a sustainable logistics approach and facilitating Ankara's logistics
transformation in line with the Green Deal objectives. The study contributes to the effective implementation
of Green Deal-compliant policies in the logistics sector in both academic and sectoral contexts.

Keywords: Urban Logistics, Sustainability, Sustainable Urban Logistics, Green Deal
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Yesil Mutabakat ve Giyilebilir Spor Teknolojileri
Kesisiminde Siirduriilebilir Tiketici Davramislari: Ag
Psikometrisi’ne Yonelik Bir Arastirma Onerisi
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Bu calismanin temel amaci, yesil mutabakat ve giyilebilir spor teknolojilerinin siirdiiriilebilir tiiketici davraniglari
iizerindeki olast etkilerini kavramsal diizeyde incelemek ve gelecekteki arastirmalara ydnelik olarak ag
psikometrisi yonteminin kullanilmasina dair bir 6neri sunmaktir. Son yillarda siirdiiriilebilir kalkinma hedefleri
dogrultusunda bireysel saglik ve ¢evresel sorumluluk arasindaki denge giderek daha fazla 6nem kazanmaya
baslamistir. Bu noktada, giyilebilir spor teknolojileri, yalmzca fiziksel aktiviteyi izleme isleviyle smirl
kalmamakta bireylerin ¢evresel farkindalik temelli siirdiiriilebilir davraniglarini bigimlendirmede etkili dijital
coziimler olarak 6n plana ¢ikmaktadir. Bu calisma kapsaminda hem bireylerin fiziksel aktivite davraniglarini
etkileyen 0z yeterlik, i¢sel ve digsal motivasyon, benlik saygisi, davranigsal niyet gibi temel psikolojik yapilarimn,
giyilebilir spor teknolojilerinin kullanimiyla nasil iligkilendigi kavramsal olarak incelenmistir. Hem de yesil
mutabakat’in 6ngdrdiigii ¢evreci doniisiim siirecinde, bireylerin giyilebilir spor teknolojileri araciligryla
kazandiklar1 davranig oOriintiilerini, psikolojik etkilesimler ekseninde kavramsal diizeyde analiz etmek ve bu
etkilesimlerin siirdiiriilebilir tiikketici davranislari izerindeki etkiler kavramsal olarak ele alinmigtir. Kavramsal
inceleme sonucunda bu psikolojik degiskenler arasindaki ¢ok yonlii etkilesimleri ag psikometrisi yaklagimu ile
ele alinmasi 6nerilmistir. Clinkii ag psikometrisi, cok degiskenli yapilar arasindaki iliskileri gorsellestiren ve
etkilesim aglarini ortaya koyan giiclii bir analiz yaklagimidir. Bu ¢alisma, heniiz literatiirde yer bulmamis teorik
bir boslugu doldurarak ag psikometrisi yaklagimini dijital spor teknolojileri ve siirdiiriilebilir tiiketici
davranislariyla iligkilendiren ilk arastirmalardan biridir. Ilgili alan yazinda, yesil mutabakat ve giyilebilir spor
teknolojilerinin siirdiiriilebilir tiiketici davraniglarina yonelik artan akademik ilgiye ragmen, bu alani ag
psikometrisi ile inceleyen bir arastirmaya rastlanmamistir. Her ne kadar dogrudan ampirik bir ag analizi
icermese de Onerilen yapinin gelecekte bu alanda yapilacak nitelikli arastirmalar i¢in saglam bir teorik temel ve
metodolojik yon sunacagi diigiiniilmektedir. Bu baglamda sunulan kavramsal model, giyilebilir spor teknolojisi
kullanicilarinin siirdiiriilebilirlik odakl tiiketici profillerini anlamaya yonelik gelecekteki arastirmalara teorik
ve metodolojik bir temel olugturmay1 amaglamaktadir. Boylece spor bilimleri, ¢cevre psikolojisi ve teknoloji
odakl tiiketici davraniglari arasinda disiplinler arasi bir iliski kurulmasina katki saglayacag diistintilmektedir.
Dolayisiyla ¢alismanin 6zgiin yonii, siirdiiriilebilir tiikketici davraniglarini yalnizca betimleyici analizlerle degil,
ag psikometrisi perspektifinden biitiinciil bir sekilde incelemeyi onermesidir. Bu Onerinin, bireylerin spor
teknolojisine yonelik motivasyonlarina, c¢evresel duyarliliklarina ve siirdiiriilebilirlige katki saglayacagi
diisiiniilmektedir. Sonug olarak bu arastirma spor bilimleri, ¢evre psikolojisi, tiiketici davraniglari gibi ¢esitli
disiplinlerle bir bag kurarak, siirdiiriilebilirlik odakli iiriin gelistirme ve politika olusturma siireclerine de katki
sunabilecek bir ¢erceve onermektedir. Gelistirilecek ampirik ¢aligmalarin hem bireysel davranis degisimlerine
hem de spor etkinliklerinde g¢evresel etkilerin azaltilmasma yonelik stratejilerin gelistirilmesine katki
saglayacagi diistiniilmektedir.
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Sustainable Consumer Behavior at the Intersection of
Green Consensus and Wearable Sports Technologies: A
Research Proposal for Network Psychometrics
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The primary aim of this study is to conceptually examine the potential effects of the Green Deal and wearable
sports technologies on sustainable consumer behaviors and to propose the use of network psychometrics
as a method for future research. In recent years, the balance between individual health and environmental
responsibility has gained increasing importance in line with sustainable development goals. In this context,
wearable sports technologies are not only limited to monitoring physical activity but have emerged as effective
digital solutions in shaping individuals' environmentally conscious sustainable behaviors. This study
conceptually examines how fundamental psychological constructs such as self-efficacy, intrinsic and extrinsic
motivation, self-esteem, and behavioral intention, which affect physical activity behavior, are related to the
use of wearable sports technologies. It also analyzes, within the framework of the Green Deal’s expected
environmental transformation process, the behavior patterns individuals acquire through wearable sports
technologies, focusing on psychological interactions, and their effects on sustainable consumer behavior. Based
on the conceptual review, it is proposed that these psychological variables and their complex interactions
be addressed using the network psychometrics approach. Network psychometrics is a robust analytical method
that visualizes relationships between multivariate structures and reveals interaction networks. This study fills
a theoretical gap in the literature by being one of the first to associate the network psychometrics approach
with digital sports technologies and sustainable consumer behaviors. Despite the growing academic interest in
the Green Deal and wearable sports technologies’ effects on sustainable consumer behavior, there has been no
research using network psychometrics to explore this field. Although it does not include direct empirical
network analysis, the proposed framework is believed to provide a solid theoretical foundation and
methodological guidance for future research in this area. In this context, the conceptual model aims to establish
a theoretical and methodological foundation for future research on understanding the sustainability-oriented
consumer profiles of wearable sports technology users. This is expected to contribute to the establishment of
an interdisciplinary relationship between sports sciences, environmental psychology, and technology-driven
consumer behavior. Therefore, the novelty of this study lies in its proposal to examine sustainable consumer
behavior holistically from a network psychometrics perspective, rather than just descriptive analyses. It
is expected that this proposal will contribute to individuals’ motivations regarding sports technologies,
environmental sensitivity, and sustainability. Ultimately, this study offers a framework that could contribute
to the development of sustainability-oriented products and policy-making processes by connecting various
disciplines, including sports sciences, environmental psychology, and consumer behavior. The empirical
studies developed are believed to contribute to both individual behavior change and strategies for reducing
environmental impacts in sports events.
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Yesil Pazarlama Stratejileri ve Lojistik Sektoriu

Dog¢. Dr. Ashhan YAVUZALP MARANGOZ ©

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

Kiiresel ¢evre sorunlarinin artmasi ve siirdiiriilebilirlik kavraminin 6n plana ¢ikmasi, isletmeleri
cevreye duyarli stratejiler gelistirmeye itmektedir. Isletmelerin aktif alanlarindan olan pazarlama
faaliyetleri de ¢evre dostu stratejilerle sekillenmis ve yesil pazarlama kavrami ortaya ¢ikmistir. Cevre
icin gilivenli {rlinlerin pazarlanmasini ifade eden yesil pazarlama, irtin degisiklikleri, tiretim
stirecinde degisiklikler, ambalaj degisiklikleri ve reklamlarin degistirilmesi gibi genis bir faaliyet
dizisini kapsar. Lojistik sektorii, kapsami geregi cevresel etkiler konusunda sorumluluk tagimakta ve
stirdiiriilebilirlik uygulamalar1 agisindan 6nemli bir potansiyel sunmaktadir. Sektor, enerji tiikketimi,
karbon salinimi ve atik {iretimi gibi konular nedeniyle ¢evre dostu uygulamalara yonelmistir. Bu
calismanin amaci, lojistik sektoriinde goriilen yesil pazarlama stratejilerini ve bu stratejilerin
uygulamalarini incelemektir. Bu baglamda karbon ayak izini azaltma, geri doniistiiriilebilir ve ¢evre
dostu ambalaj kullanimi, enerji verimliligi saglayan depo sistemleri, elektrikli araglar ve hibrit tagima
araglar1 kullanimi, yesil tedarik zinciri yonetimi gibi stratejiler 6n plana ¢ikmaktadir. Bu stratejiler,
lojistik  firmalarinin  ¢evre {iizerindeki olumsuz etkilerini azaltarak markalarin ¢evresel
sorumluluklarin1 yerine getirmelerine olanak tanir. Caligmada, lojistik sektoriinde faaliyet gosteren
baz1 biiyiik isletmelerin yesil pazarlama uygulamalari iizerinde durulmaktadir. Isletmeler, sadece
cevresel etkilerini azaltmamis, ayn1 zamanda siirdiirtilebilirlik raporlar1 ile tiiketiciler i¢in ¢evre dostu
algisin1 gliclendirmistir. Ayrica, bu isletmelerin ¢evre dostu hizmetleri, tiiketicilerin yesil {iriinlere
olan ilgisinin artt1g1 bir donemde, markalarinin rekabet avantaji elde etmelerini saglamistir. Literatiir
incelendiginde lojistik sektoriinde yesil pazarlama stratejilerinin uygulanmasinin, isletmelere sadece
cevresel faydalar saglamakla kalmadigi, ayn1 zamanda finansal siirdiiriilebilirlik ve miisteri sadakati
gibi 6nemli avantajlar da sundugu goriilmektedir. Yesil lojistik uygulamalari, sirketlerin imajini
giiclendirdigi gibi, tiiketici taleplerine de yanit verir. Cevre bilinci yiiksek tiiketicilerin artan talepleri,
isletmeleri daha stirdiirtilebilir hizmetler sunmaya zorlamaktadir. Ayn1 zamanda, sektorel gereklilikler
lojistik firmalar1 i¢in bu tiir uygulamalar1 benimsemelerini bir zorunluluk haline getirmektedir. Lojistik
sektoriinde yesil pazarlama stratejilerinin uygulanmasi, ¢evresel etkilerin azaltilmasi ve markalarin
cevresel sorumluluklarini yerine getirmesi agisindan biiyiik onem tasimaktadir.
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Green Marketing Strategies and Logistics Industry

Assoc. Prof. Ashhan YAVUZALP MARANGOZ®

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

The rise in global environmental problems and the increasing prominence of the concept of
sustainability have led businesses to develop environmentally conscious strategies. Marketing
activities, which are among the core functions of businesses, have also been reshaped with eco-
friendly approaches, giving rise to the concept of green marketing. Green marketing refers to the
promotion of products that are considered environmentally safe and encompasses a wide range of
activities such as product modifications, changes in production processes, packaging innovations, and
adjustments in advertising. Due to its scope, the logistics sector holds significant responsibility
regarding environmental impacts and offers considerable potential for sustainability practices.
Because of issues such as energy consumption, carbon emissions, and waste generation, the sector
has shifted toward environmentally friendly practices. The purpose of this study is to examine green
marketing strategies and their implementations within the logistics sector. In this context, strategies
such as reducing the carbon footprint, using recyclable and eco-friendly packaging, energy-efficient
warehouse systems, the use of electric and hybrid vehicles, and green supply chain management come
to the forefront. These strategies allow logistics companies to reduce their environmental impact and
fulfill their environmental responsibilities. The study highlights green marketing practices of several
major companies operating in the logistics industry. These companies not only reduced their
environmental impact but also strengthened their environmentally friendly image among consumers
through sustainability reports. Furthermore, in a period where consumer interest in green products is
increasing, eco-friendly services have helped these companies gain a competitive advantage. A review
of the literature reveals that the implementation of green marketing strategies in the logistics sector
not only provides environmental benefits but also offers significant advantages such as financial
sustainability and customer loyalty. Green logistics practices enhance corporate image and respond
to the demands of environmentally conscious consumers. At the same time, sectoral requirements are
making the adoption of such practices a necessity for logistics companies.In conclusion, the
implementation of green marketing strategies in the logistics sector is of great importance for reducing
environmental impacts and fulfilling the environmental responsibilities of brands.

Keywords: Green Marketing, Logistics Sector, Sustainability, Environmental Awareness
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Yesil Lojistik, Cevre ve Surdiirtilebilirlik
Siirdiiriilebilir Gelecek i¢in Yesil Lojistik: Cevresel
Perspektiften Bir Degerlendirme
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Kiiresel 1sinma, iklim degisikligi ve ¢evresel sorunlarin derinlestigi giiniimiizde, lojistik faaliyetlerin ¢evre
iizerindeki olumsuz etkilerini azaltmaya yonelik stratejiler onem kazanmaktadir. Bu baglamda, yesil lojistik
kavrami, ¢evresel siirdiirtilebilirligin saglanmasinda 6nemli bir ara¢ olarak 6ne ¢ikmaktadir. Bu ¢alismanin
temel amaci, yesil lojistik uygulamalarinin ¢evresel siirdiiriilebilirlige olan katkilarini analiz etmek; Tiirkiye'deki
mevcut durumu degerlendirmek ve sektorde karsilagilan baslica sorunlar1 belirlemektir. Lojistik faaliyetlerin
cevresel boyutuna odaklanan bu aragtirma, dogaya duyarlh tagimacilik, enerji verimliligi, atik yonetimi ve geri
doniisiim gibi siirdiiriilebilir uygulamalarin 6nemine dikkat ¢cekmektedir. Arastirma, nitel bir metodolojik
cer¢eveye dayanmakta olup, ikincil veri kaynaklarindan elde edilen bilgilerle kapsamli bir literatiir taramasi
gergeklestirilmistir. Bu kapsamda, yesil lojistikle ilgili ulusal ve uluslararasi akademik caligmalar, resmi
raporlar ve sektorel veriler incelenerek kavramsal bir altyapi olusturulmustur. Bu ydntem araciligiyla,
Tiirkiye’deki yesil lojistik politikalari, uygulama diizeyleri ve karsilasilan yapisal engeller detayli bicimde
analiz edilmistir. Ayrica, Tiirkiye’nin siirdiiriilebilir lojistik alanindaki konumu uluslararas1 uygulamalarla
karsilagtirmali olarak degerlendirilmistir. Elde edilen bulgular, Tiirkiye'de yesil lojistik uygulamalarina
yonelik farkindaligin artmasina ragmen, bu uygulamalarin heniiz arzu edilen diizeye ulasamadigini ortaya
koymaktadir. Enerji yogun lojistik faaliyetlerin yaygmlhigi, geri doniisiim oranlarmin diisiikliigl, alternatif
yakit kullaniminin sinirlt olmasi ve ¢evre dostu tagimacilik sistemlerinin yeterince gelismemis olmasi baglica
sorunlar arasinda yer almaktadir. Ayrica, isletmelerde gevresel sorumluluk bilincinin diisiik diizeyde olmasi,
yasal tesviklerin yetersizligi ve finansman kaynaklarima erisimde yasanan giiclikkler, yesil lojistik
uygulamalarinin 6niindeki temel engelleri olusturmaktadir. Bu dogrultuda, calismada kurumsal kapasitenin
artirilmasi, mevzuatin giiglendirilmesi ve kamu-6zel sektor is birliginin gelistirilmesi gerektigi
vurgulanmaktadir. S6z konusu oneriler, Tiirkiye’nin siirdiiriilebilir kalkinma hedefleri dogrultusunda lojistik
sektorliniin doniisiimiine katki saglayacak stratejik adimlar niteligindedir. Calismanin 6zgiin degeri, yesil
lojistik konusunu Tiirkiye baglaminda sektorel, cevresel ve yonetsel boyutlariyla biitlinciil bir yaklasimla ele
altyor olmasindan kaynaklanmaktadir. Literatiirde bu kapsamda gerceklestirilen ¢calismalarin siirli olmasi,
arastirmayr hem akademik camia hem de sektdr paydaslari agisindan degerli bir kaynak konumuna
getirmektedir. Teorik ve uygulamali yaklagimlar1 biitiinlestiren bu g¢alisma, mevcut literatiirdeki boslugu
doldurmakta ve gelecekte yiiriitiilecek ampirik arastirmalar ile politika gelistirme siirecleri i¢in saglam bir temel
olusturmaktadir.
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Evaluation from an Environmental Perspective
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In today's world, where global warming, climate change, and environmental problems are deepening, strategies
aimed at reducing the negative impacts of logistics activities on the environment are gaining importance. In this
context, the concept of green logistics stands out as an important tool in ensuring environmental sustainability.
The main purpose of this study is to analyze the contributions of green logistics practices to environmental
sustainability; to evaluate the current situation in Turkey and to identify the main problems encountered
in the sector. Focusing on the environmental dimension of logistics activities, this research highlights the
importance of sustainable practices such as eco-friendly transportation, energy efficiency, waste management,
and recycling. The research is based on a qualitative methodological framework, and a comprehensive
literature review has been conducted using information obtained from secondary data sources. In this context,
national and international academic studies, official reports, and sectoral data related to green logistics have
been examined to establish a conceptual foundation. Through this method, green logistics policies, levels of
implementation, and structural obstacles encountered in Turkey have been analyzed in detail. In addition,
Turkey's position in the field of sustainable logistics has been evaluated in comparison with international
practices. The findings reveal that although awareness of green logistics practices in Turkey has increased, these
practices have not yet reached the desired level. The prevalence of energy-intensive logistics activities, low
recycling rates, limited use of alternative fuels, and the underdevelopment of environmentally friendly
transportation systems are among the main problems. In addition, the low level of environmental responsibility
awareness in businesses, the insufficiency of legal incentives, and difficulties in accessing financial resources
constitute the main obstacles to the implementation of green logistics practices. In this regard, the study
emphasizes the need to enhance institutional capacity, strengthen legislation, and develop public-private sector
cooperation. These recommendations constitute strategic steps that will contribute to the transformation of the
logistics sector in line with Turkey’s sustainable development goals. The original value of the study stems
from its holistic approach to the issue of green logistics in the context of Turkey, addressing sectoral,
environmental, and managerial dimensions. The limited number of studies conducted in this scope within the
literature positions the research as a valuable resource for both the academic community and sector stakeholders.
Integrating theoretical and practical approaches, this study fills a gap in the existing literature and provides a
solid foundation for future empirical research and policy development processes.
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Siirdiiriilebilirlik Geri Doniisiim Kagit Endiistrisinde
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Bu ¢alisma, geri doniisiim kagit endiistrisinin siirdiiriilebilirlik ilkeleri ¢ergcevesinde Tiirkiye oluklu
mukavva sektoriinlin rekabet giicline etkilerini incelemektedir. Dogal kaynaklarin tiikkenmesi ve
dongiisel ekonomi politikalarinin yayginlagmasi, kagit endiistrisini geri doniisiim temelli modellere
yonlendirmektedir. Geri doniisiim, enerji ve su tiiketiminin azalmasina, hammadde bagimliliginin
diisiiriilmesine ve gevresel performansin iyilestirilmesine katki saglar. Bu kapsamda, Tiirkiye nin
2013-2023 donemine ait dis ticaret verileri analiz edilerek Balassa RCA ve Vollrath RTA
endeksleri hesaplanmistir. Elde edilen sonuglara gore, oluklu mukavva kagit {iriin grubunda Tiirkiye
bazi yillarda dis pazarlarda rekabet avantaji elde etmistir. Ornegin 2019 yilinda RCA degeri 0.264 ile
Tiirkiye'nin bu alanda kiiresel ortalamanin iizerinde ihracat basarist yakaladig1 goriilmiistiir. Ancak
2020 yilinda bu degerin 0.111’e diismesi, rekabet giiclinde azalmaya isaret etmektedir. RTA endeksi
sonugclari ise, 2015 yil1 itibartyla ihracatin artmasi ve sektore yonelik yatirimlarin yogunlagmasiyla
Tiirkiye’nin uluslararas1 pazarlarda daha giiclii bir konum kazandigini gostermektedir. Nitel veri
toplama siirecinde yar1 yapilandirilmis miilakat teknigi kullanilmis, sektordeki orta ve lst diizey
yoneticilerle yapilan goriismeler enerji yonetimi, hammadde kullanimi, atik azaltimi, yesil doniisiim
ve devlet politikalar1 ekseninde analiz edilmistir. Katilimcilarin siirdiirtilebilirlik algisi, karbon
emisyonlart ve Avrupa Yesil Mutabakati gibi konularda bilgi eksikliklerine ragmen ¢evresel
farkindaliklarinin arttig1 goriilmiistiir. Arastirmanin 6zgiinliigii, geri doniisiim kagit endiistrisinin hem
cevresel hem de ekonomik agilardan rekabetciligini ele almasi1 ve Tiirkiye baglaminda 6zgiin bir
tematik analiz uygulamasi1 yapmasidir. Calisma, bu alandaki sonraki akademik caligmalara onciiliik
edebilecek niteliktedir.
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Perspective of the Green Economy Can the “Green
Wave” Be Captured in the Paper Recycling Industry?
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This study examines the impact of the recycled paper industry on the competitiveness of Turkey's
corrugated cardboard sector within the framework of sustainability principles. The depletion of natural
resources and the growing adoption of circular economy policies are driving the paper industry toward
recycling-based models. Recycling contributes to reducing energy and water consumption, lowering
raw material dependency, and improving environmental performance. In this context, Turkey’s
foreign trade data for the 2013—2023 period were analyzed using the Balassa RCA and Vollrath RTA
indices. The findings indicate that Turkey gained a competitive advantage in the corrugated cardboard
paper group in certain years. For example, in 2019, the RCA value reached 0.264, showing that Turkey
performed above the global average in exports for this product group. However, the decline to 0.111
in 2020 points to a loss of competitiveness. The RTA results also reveal that starting from 2015,
Turkey’s position in international markets strengthened, supported by increased exports and
significant new investments in the sector. A qualitative data collection process was conducted using
semi-structured interviews with mid- and senior-level managers in the sector. The interviews focused
on energy management, raw material use, waste reduction, green transformation, and government
policies. It was observed that despite some knowledge gaps on issues like carbon emissions and the
EU Green Deal, participants' environmental awareness has increased. The originality of this research
lies in its integrated approach to evaluating the competitiveness of the recycled paper industry from
both environmental and economic perspectives, as well as the application of a thematic analysis
specific to the Turkish context. This study is expected to guide future academic research in the field.

Keywords: Competitiveness, Corrugated Cardboard, Green Economy, Recycling, Sustainability.
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Green SKills for the Future: Workforce Development in
Sustainable Logistics

! Anjali Krishna Mangalanadha Pisharady
VIJAYALEKSHMI 2Ann ANTONY
3 Sreejith ANIL

1 Wismar University Wismar, Germany a.mangalanadha_pisharady_vijayalekshmi@stud.hs-wismar.de
2 Wismar University Wismar, Germany a.antony@stud.hs-wismar.de
3 Wismar University Wismar, Germany s.anil@stud.hs-wismar.de

Examining how green skills will influence the future workforce in the logistics industry, with a
particular emphasis on sustainable practices, is the main goal of this study. Logistics firms must train
and retrain their personnel as the global supply chains undergo a transition fueled by climate change
imperatives, regulatory rules, and consumer demand for eco-friendly solutions. The primary goals of
the study are to determine the essential green competencies, evaluate the existing skills gaps in the
workforce, and suggest strategic plans for workforce development that support the objectives of
sustainable logistics. This study conducted on the basic of literature review of academic journals,
industrial reports and governing policies relating to green skills development and sustainable
logistics. Key data resources such as (Scopus, Web of Science, Google Scholar) were searched using
relevant keywords, and selection criteria including recent publications, pre reviewed sources, and
practical relevance to logistics manpower development. The reviewed literature was analysed to
identify key green competencies, existing workforce gaps, and recommended strategies for skills
development aligned with sustainability goals. The study shows a significant skills gap in the logistics
manpower concerning sustainability competencies. Key green skills identified include energy-
efficient transportation management, carbon footprint analysis, reverse logistics, and compliance with
environmental regulations. The study reveals that the awareness of sustainable logistics is increasing,
formal training and institutional support remain limited. Literature suggests that organizations investing
in structured green skills programs report improvements in operational efficiency, compliance, and
brand reputation. Moreover, cross-sector collaboration between industry, training programs, and
government bodies emerges as a critical factor in scaling workforce development initiatives in this
area. This research offers original insights by bringing together green skills frameworks tailored to the
field of sustainable logistics, which has not been examined in previous studies. This paper presents
an actionable skills taxonomy and strategic workforce development model specifically designed
for logistics operations, in contrast to previous works that address sustainability in a general sense.
By comparing different regions, a new dimension is introduced that shows the impact of cultural,
regulatory, and economic factors on the adoption of green skills. With the aim of aligning with global
sustainability goals, the study provides practical recommendations for logistics firms, educators, and
policymakers who seek to future-proof the workforce. This research shows insight.

Keywords: Green Skills, Reverse Logistics, Supply Chain Sustainability, Sustainable Logistics,
Upskilling, Workforce Development
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