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ONSOZ

Siirdiiriilebilir kalkinma vizyonunun bilimsel bilgi, kurumsal sorumluluk ve
toplumsal beklentilerle biitiinlestigi bir zeminde gergeklestirilen 6. Uluslararasi
Akademik Siirdiiriilebilirlik Arastirmalar1 Kongresi (INARS 2025), farkl
disiplinlerden akademisyenleri, kamu ve &zel sektor temsilcilerini, aragtirmaci-

lar1 ve 6grencileri ortak bir amag etrafinda bir araya getirmistir.

Gunimiizde siirdiiriilebilirlik, yalnizca ¢evresel sorunlari ele alan dar bir ger-
ceve olmaktan ¢ikmis; ekonomik kirillganliklar, jeopolitik belirsizlikler, dijital
doniisiim, yesil finansman araglari, kurumsal yonetisim ve toplumsal refah gibi
¢ok boyutlu alanlar1 kapsayan biitiinciil bir yonetim paradigmasina doniigmiistiir.
21. yiizyilin karmagik risk ortaminda, siirdiiriilebilirlik artik kurumlar igin bir

tercih ya da rekabet avantaji degil, var olmanin temel kosuludur.

Son yillarda yasanan iklim temelli afetler, kiiresel 6lgekte artan ekonomik
kayiplar ve finansal sistem {izerindeki baskilar; iklim degisikliginin soyut bir ge-
lecek senaryosu degil, dlgiilebilir ve yonetilmesi gereken bir gerceklik oldugunu
acike¢a ortaya koymustur. Bu siiregte TCFD, IFRS S1/S2, CSRD ve ESRS gibi
uluslararasi raporlama ve diizenleme ¢ergeveleri, siirdiiriilebilirligin kurumsal
stratejilerin merkezine yerlestigini gostermektedir. Yesil finansman araglarin
ulastig1 hacim ise siirdiiriilebilirligin ayn1 zamanda gii¢lii bir ekonomik zorunlu-

luk ve firsat alan1 oldugunu teyit etmektedir.

Ote yandan teknoloji ve dzellikle yapay zeka uygulamalari, siirdiiriilebilirlik
yonetiminde yeni bir donemi miimkiin kilmaktadir. Karbon ayak izinin ger¢ek
zamanl izlenmesi, tedarik zinciri seffafligi, iklim risk modellemeleri ve enerji
verimliligi optimizasyonu gibi alanlarda yasanan gelismeler, bilimsel bilgi ile
uygulama arasindaki mesafeyi hizla kapatmaktadir. Bu doniigiim, disiplinler ara-

st ig birligini her zamankinden daha 6nemli hale getirmektedir.

Bu kongre; akademinin analitik giiciinii, is diinyasinin uygulama ve yatirim

kapasitesini ve kamunun diizenleyici roliinii bir araya getirerek, siirdiiriilebilir-
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lige iliskin ortak bir diislince ve eylem zemini olusturmay1 amaglamaktadir. Su-
nulan bildiriler; ¢cevresel, sosyal ve ekonomik boyutlartyla siirdiiriilebilirligi ele
alarak, hem kuramsal tartigmalara hem de uygulamaya doniik politika ve strate-
jilere 6nemli katkilar sunmaktadir.

Ayrica bu kongre, yalnizca mevcut bilgi birikiminin paylagilmasiyla simirlt
kalmayan; gelecege doniik arastirma giindemlerinin sekillendirilmesine, {iniver-
siteler aras1 ve disiplinler arasi is birliklerinin giiclendirilmesine ve siirdiiriile-
bilirlik alaninda uzun vadeli akademik ve kurumsal aglarin olusturulmasina da
zemin hazirlayan bir platform niteligi tagimaktadir. Kongre kapsaminda ortaya
¢ikan tartismalarin, yeni arastirma projelerine, ortak yayinlara ve uygulamaya
aktarilabilir politika dnerilerine doniismesi, bu bulugsmanin en 6nemli giktilarin-
dan biri olarak degerlendirilmektedir.

Elinizde bulunan Kongre Bildiri Ozet Kitab, bu ortak aklin ve bilimsel
emegin somut bir yansimasidir. Burada yer alan ¢alismalarin, siirdiiriilebilirlik
alaninda yeni aragtirmalara, is birliklerine ve doniisiim adimlarina ilham verme-
sini temenni ediyorum.

Bu vesileyle, kongrenin gerceklestirilmesinde emegi gegen tiim paydas ku-
rumlara, diizenleme ve bilim kurullarina, bildirileriyle katki sunan degerli aka-
demisyenlere ve arastirmacilara igten tesekkiirlerimi sunuyorum. Kongremizin,
stirdiiriilebilir bir gelecek insasina yonelik bilimsel ve toplumsal katkilarimin ar-
tarak devam etmesini diliyorum.

Kongre Baskam
Prof. Dr. Halit Targan UNAL
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Saygideger Rektorlerimiz ve Rektor Yardimcilarimiz, Degerli Kongre
Baskanim, Kiymetli Akademisyenler, Degerli Sektor Temsilcileri, Saygide-
ger Katihmeilar ve Sevgili Ogrenciler;

Dogus Universitesi Karbon Ayak izi ve Siirdiiriilebilirlik Arastirma ve
Uygulama Merkezi Miidiiriimiiziin, siirdiiriilebilirligi kiiresel riskler, ekono-
mik doniisiim, teknoloji ve yonetisim boyutlariyla ele alan ufuk agici konusma-
smin ardindan, sizlere Kocaeli Universitesi adina hitap etmekten biiyiik bir
onur ve memnuniyet duyuyorum. Hepinizi saygi ve sevgiyle selamliyorum.

Bugiin burada, Dogus Universitesi’nin ev sahipliginde; Kocaeli Universitesi
ve INARS CONGRESS is birligiyle diizenlenen 6th International Academic
Researches for Sustainability 2025 — INARS 2025 Kongresi ( 6. Siirdiiriile-
bilirlik i¢in Uluslararasi Akademik Arastirmalar 2025-INARS 2025 Kongresi)
kapsaminda bir araya gelmis olmamiz, liniversiteler arasi is birliginin siirdiiriile-
bilirlik alaninda ne denli stratejik ve doniistiiriicii bir deger tasidigimin somut
bir gostergesidir. Bu kongre, yalnizca bir akademik paylasim ortami degil; ayni
zamanda ortak sorumluluklarimizi, ortak akl ve ortak gelecegimizi birlikte
insa ettigimiz giiclii bir uluslararasi platformdur.

Icinde bulundugumuz cagda siirdiiriilebilirlik, artik yalnizca cevresel bir
hassasiyet alani1 degil; ekonomik dayanikliligin, toplumsal refahin ve kurumsal
yonetisimin temel belirleyicilerinden biri haline gelmistir. iklim krizi, dogal
kaynaklarin hizla tilkenmesi, toplumsal esitsizlikler, go¢ hareketleri ve dijital
donisiimiin yarattig1 yeni risk alanlari; bizleri biitiinciil, disiplinler aras1 ve is
birlik¢i ¢oziimler iiretmeye zorlamaktadir. Bu noktada iiniversiteler; yalnizca
bilgi iireten kurumlar degil, ayn1 zamanda ¢oziim gelistiren, yol gosteren ve
doniisiimii yoneten yapilar olarak kritik bir role sahiptir.

Kongremizin ana temasi olan “Cevresel, Sosyal ve Ekonomik Boyutlartyla
Siirdiiriilebilirlik: Universiteler Aras1 Is Birligiyle Gezegen, Toplum ve
Ekonomide Déniisiimiin Insas1”, bu biitiinciil bakis acisini son derece giiclii bi-
cimde yansitmaktadir. Cevresel sorunlarin sosyal ve ekonomik etkilerden; sosyal
politikalarin ise ekonomik yapilardan bagimsiz disiiniilemeyecegi bir donemde
yastyoruz. Dolayisiyla siirdiiriilebilirlik, tek boyutlu yaklagimlarla degil; disip-
linler arast bilgi liretimi ve ortak akil ile ele alinmas1 gereken bir alandir.

Bu anlayis dogrultusunda yapilandirilan kongremiz; siirdiiriilebilirligin ¢ev-
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resel, sosyal ve ekonomik boyutlarini birbirini tamamlayan bagliklar olarak ele
almakta ve farkl disiplinlerden akademisyenleri ortak bir bilimsel zeminde bu-
lusturmaktadir. Farkli iilkelerden ve farkli alanlardan akademisyenlerin bilgi ve
deneyimlerini paylagmasi, siirdiiriilebilirlik alaninda ortak bir akademik dil ve
vizyon olusmasina 6nemli katkilar sunmaktadir.

INARS 2025 Kongresi’nin uluslararasi niteligi de bu etkilesimi gii¢lendiren
onemli bir unsurdur. Toplam 157 bildirinin basvurmus olmasi; kongremizin bi-
limsel cazibesini, akademik giivenilirligini ve uluslararas1 gortintirligiinii agikca
ortaya koymaktadir. Kongremizin hibrit formatta gerceklestirilmesi ise akade-
mik paylasimi daha kapsayici ve erisilebilir bir yapiya kavusturmaktadir.

Bilimsel niteligi titizlikle korunan bu kongrede; ¢ift kor hakemlik siireci, etik
yaym ilkeleri, ISBN’li 6zet kitab1 ve kitap boliimii yaymn olanaklari, tam metin
yayin imkanlari, tiretilen akademik bilginin kaliciligini ve niteligini giivence al-
tina almaktadir. Ayrica ulusal ve uluslararasi hakemli dergilerde yayin segenek-
lerinin sunulmasi, bu platformda ortaya konan ¢aligmalarin daha genis akademik
cevrelere ulagsmasina olanak saglamaktadir.

Kocaeli Universitesi olarak bizler, siirdiiriilebilirligi kurumsal vizyonumu-
zun temel bilesenlerinden biri olarak gormekteyiz. Siirdiiriilebilirlik Ofisimiz
araciligiyla; cevresel farkindalik, toplumsal duyarlilik ve siirdiiriilebilir ekono-
mik yaklasimlar1 kapsayan ¢ok sayida akademik ve uygulamali ¢alismay1 hayata
geciriyoruz. Bu Kongremiz de, iiniversitelerimiz arasinda imzalanan is birligi
protokoliiniin somut, anlamli ve kalici ¢iktilarindan biri olarak bizim i¢in ayr1 bir
O6nem tasimaktadir.

Bu vesileyle, bu degerli organizasyonun hayata gecirilmesinde emegi gegen
basta Dogus Universitesi olmak iizere; degerli Rektédrlerimize, Kongre Baskani-
miz Sayin Prof. Dr. Halit Targan Unal’a, diizenleme ve bilim kurulu iiyelerine, ha-
kemlerimize, destek veren kurum ve paydaslara Kocaeli Universitesi adina igten
tesekkiirlerimi sunuyorum. inanryorum ki INARS 2025 Kongresi, siirdiiriilebilir
bir gelecek adina yeni is birliklerine, nitelikli akademik ¢aligmalara ve kalici
bilimsel katkilara vesile olacak; {iniversitelerin bu alandaki 6ncii roliinii daha
da giiglendirecektir. Bu diisiincelerle, kongremizin hepimiz igin verimli, ilham
verici ve basarili ge¢mesini diliyor; hepinizi saygiyla selamliyorum.

Prof. Dr. Sevil VELI

Kongre Baskam
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Biyotekstillerle Yeni Bir Siirdiiriilebilirlik Paradigmasi

Ars. Gor. Ahmet ACIK

Istanbul Beykent Universitesi
ahmetacik@beykent.edu.tr
https://orcid.org/0000-0003-0366-3128

OZET

Moda endiistrisi, geleneksel iiretim siireglerinin ¢evresel etkileri nedeniyle
stirdiiriilebilirlik alaninda radikal doniisiimler hedeflemektedir. Cevreye verilen
zarart miimkiin oldugunca azaltmak gayesi ile biyobozunur materyaller aramak-
tadir. Bu calisma, biyoteknoloji temelli tekstillerin (biyotekstiller) moda tasa-
rminda ortaya koydugu potansiyeli arastirmaktadir. Biyotekstiller, bakteriyel
selilloz, mantar bazli materyaller ve alg biyopolimerleri gibi canli veya yari-can-
It materyallerden firetilmekte; iiretim siireglerinde enerji verimliligi, biyolojik
¢ozliniirlik ve kendini yenileyebilme gibi 6zellikler tasimaktadir. Dogaya veri-
len zarar1 azaltarak siirdiiriilebilir moda i¢in biyo temelli materyallerle yapilan
caligmalar ufuk agici ve yol gostericidir. Aragtirma, bu materyallerin moda eko-
lojisi igerisindeki roliinii ii¢ eksende degerlendirmektedir; Cevresel eksen, biyo-
tekstillerin diislik enerji ve kimyasal gereksinimi, biyolojik ¢oziiniirlik ve atik
azaltimi gibi ekosistem dostu dzelliklerine odaklanmaktadir. Etik eksen, canli
organizmalarla {iretim siireglerinde biyo-sorumluluk, seffaflik ve izlenebilirlik
gibi ilkeleri; tiikketiciye yonelik adil ve gilivenilir bilgi paylasimini kapsamakta-
dir. Estetik eksen ise biyotekstillerin sundugu yeni dokusal, gorsel ve deneyimsel
olanaklarla moda tasariminda ortaya ¢ikan yenilikg¢i ifade bigimlerini ele almak-
tadir. Literatiir taramas1 ve mevcut biyotekstil uygulamalar1 iizerinden ytiriitiilen
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calisma, biyotekstillerin modiiler tasarim, dongiisel kullanim ve deneyimsel es-
tetik acisindan yeni bir paradigmaya igaret ettigini gostermektedir. Sonug olarak,
biyotekstiller yalnizca siirdiiriilebilir {iretim stratejisi degil, ayn1 zamanda moda
tasariminda canli materyal perspektifiyle yeni bir estetik ve etik yaklasim sun-
maktadir. Bu bulgular, moda endiistrisinin hem g¢evresel hem de tasarim odakl
doniisiimiine katki saglayabilecek yeni bir paradigmik ¢ergeve onermektedir.

Anahtar Kelimeler: Biyotekstiller, Siirdiiriilebilir Moda, Dongiisel Tasarim,
Canli Materyaller, Biyo-Tasarim.

Bio-Material-Based Design in Fashion:
A New Sustainability Paradigm Through Biotextiles

Res. Asst. Ahmet ACIK

Istanbul Beykent University
ahmetacik@beykent.edu.tr
https://orcid.org/0000-0003-0366-3128

ABSTRACT

The fashion industry is seeking radical transformations in sustainability due
to the environmental impacts of conventional production processes. In an ef-
fort to minimize ecological damage, the field increasingly focuses on biodeg-
radable and bio-based materials. This study investigates the potential that bi-
otechnology-driven textiles—biotextiles—bring to fashion design. Biotextiles,
produced from living or semi-living materials such as bacterial cellulose, mush-
room-based composites, and algal biopolymers, embody properties including
energy-efficient production, biological degradability, and self-renewability. The-
se bio-based materials offer promising and instructive pathways for reducing
environmental harm within sustainable fashion. The research evaluates the role
of biotextiles within the fashion ecology across three axes. The environmen-
tal axis focuses on their ecosystem-friendly attributes, such as low energy and
chemical requirements, biodegradability, and waste reduction. The ethical axis
encompasses principles of bio-responsibility, transparency, and traceability in
production processes involving living organisms, as well as fair and reliable in-
formation practices for consumers. The aesthetic axis addresses the innovative
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expressive potentials emerging from the novel textures, visuals, and experiential
qualities introduced by biotextiles. Through a literature review and analysis of
current biotextile applications, the study demonstrates that biotextiles signal a
new paradigm in modular design, circular use, and experiential aesthetics. Ulti-
mately, biotextiles not only function as a sustainable production strategy but also
introduce new aesthetic and ethical approaches to fashion design through the
lens of living materials. These findings propose a paradigm-shifting framework
that may contribute to both the environmental and design-oriented transformati-
on of the fashion industry.

Keywords: Biotextiles, Sustainable Fashion, Circular Design, Living Mate-
rials, Bio-Design.
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Turizm Kentlerinde Yapay Aydinlatmamin Ekolojik Riskleri:
Kusadasr’nda Isik Kirliligi Analizi ve Siirdiiriilebilir
Aydinlatma Onerileri

Ogr. Gor. Dr. Ahmet Dogukan YAZICI
Aydin Adnan Menderes Universitesi
adyazici@adu.edu.tr
https://orcid.org/0000-0001-8120-597X

OZET

Isik kirliligi, yapay aydinlatma kaynaklarindan gereksiz, hatali yonlendi-
rilmis, asir1 parlak veya uygunsuz zamanlamayla yayilan 1518 gokyiiziine ve
cevreye istenmeyen bicimde dagilmasi seklinde tanimlanmaktadir. Turizm bél-
gelerinde; oteller, tatil kdyleri, restoranlar, barlar, sahil yiirliyiis yollari, marina
ve iskele aydinlatmalari, reklam panolari, mimari dekoratif 1siklar ve arag trafi-
gine bagl 151k yogunlugu 1s1k kirliliginin baglica bilesenlerini olusturmaktadir.
Ozellikle turizm sezonlarinda artan yapay aydinlatma diizeyi, gece ekosistemleri
tizerinde 6nemli ekolojik riskler yaratmakta ve dogal ¢evrenin karanlik dongii-
stinii bozabilmektedir. Bu ¢aligma, Tiirkiye’nin énemli turizm merkezlerinden
biri olan Aydin ili Kusadasi il¢esinde 1s1k kirliliginin belirlenmesi ve ekolojik
etkilerinin degerlendirilmesi amaciyla gerceklestirilmistir. Isik kirliligi, Sky Qu-
ality Meter (SQM) cihazi kullanilarak yerinde 6l¢iim yontemiyle tespit edilmis-
tir. Caligma alani kare gridlere ayrilmis, her grid icerisinde belirlenen noktalarda
gece dl¢iimleri yapilmistir. Olgiimlerden elde edilen gokyiizii parlaklig1 degerleri
16.12 ile 20.40 kadir/acisaniye? araliginda degigmistir. 16.12 kadir/acisaniye? ile
Olciilen degerler marina bolgesi, sahil bandi, eglence mekanlar1 ve biiyiik otel-
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lerin yogunluk gosterdigi turistik alanlarda kaydedilmis olup bu bolgelerin yiik-
sek diizeyde 151k kirliligine maruz kaldigimi gostermektedir. Buna karsilik 20.40
kadir/acisaniye? ile olciilen degerler, kent merkezinden uzak, yerlesimin sinirl
oldugu ve dogal gecenin korunabildigi alanlarda tespit edilmistir. SQM verileri
Cografi Bilgi Sistemi ortaminda Kriging Enterpolasyon Yontemi ile mekansal
olarak modellenmis ve ilgenin 11k kirliligi dagilim haritalari tretilmistir. Hari-
talar, turistik sahil seridi ve kent merkezine yakin bolgelerde 151k yogunlugunun
belirgin sekilde arttigini, i¢ kesimlerde ise gorece daha diisiik diizeyde seyrettigi-
ni gostermistir. Calisma kapsaminda Dilek Yarimadasi Biiyliik Menderes Deltas1
Milli Parki’nda da dlglimler gergeklestirilmis, milli parkin bazi kiy1 alanlarinin
Kusadasi kentinden kaynaklanan 1s1k taginimindan etkilendigi belirlenmistir. Bu
durum, korunan alanlarda artan yapay aydinlatma baskisina yonelik gelecekte
olusabilecek ekolojik risklere isaret etmektedir. Genel bulgular, Kusadas ilge-
sinde 151k kirliliginin turizm faaliyetleri ile dogrudan iliskili olarak belirli bolge-
lerde yogunlastigini, dogal alanlar ve milli park gibi hassas ekosistemlerde ise
potansiyel tehdit olusturdugunu ortaya koymaktadir. Bu kapsamda siirdiriilebilir
aydinlatma i¢in; diisiik renk sicaklikli 151k kaynaklarinin tercih edilmesi, 15181
yalnizca ihtiya¢ duyulan alanlara yonlendirilmesi, dis mekanlarda gereksiz ay-
dinlatmanin sinirlandirilmasi, reklam panolarinda parlaklik kontroliiniin saglan-
mas1 ve gece boyunca siirekli yanan 1siklarin zamanlayicilarla sinirlandirilmasi
gibi oneriler sunulmaktadir. Caligma, turizm kentlerinde yapay aydinlatmanin
ekosistem tizerindeki etkilerinin azaltilmasi i¢in yapilacak planlama, yonetim ve
denetim stireglerine bilimsel katki saglamaktadir.

Anahtar Kelimeler: Yapay Aydinlatma, Isik Kirliligi, Turizm, Ekoloji,
Siirdiiriilebilirlik
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Ecological Risks of Artificial Lighting in Tourist Cities: Light
Pollution Analysis and Sustainable Lighting Recommendations
in Kusadasi

Lecturer Dr. Ahmet Dogukan YAZICI
Aydin Adnan Menderes University
adyazici@adu.edu.tr
https://orcid.org/0000-0001-8120-597X

ABSTRACT

Light pollution is defined as the unwanted dispersion of light into the sky
and surrounding environment from artificial light sources that are unnecessary,
misdirected, excessively bright, or improperly timed. In tourist areas, hotels, re-
sorts, restaurants, bars, beach walkways, marina and pier lighting, billboards,
architectural decorative lighting, and traffic-related light intensity constitute the
main components of light pollution. Increased levels of artificial lighting, par-
ticularly during the tourist season, pose significant ecological risks to noctur-
nal ecosystems and can disrupt the natural environment’s dark cycle. This study
was conducted to determine light pollution and assess its ecological effects in
the Kusadas district of Aydin province, one of Turkey’s major tourism centers.
Light pollution was detected using the Sky Quality Meter (SQM) device with an
on-site measurement method. The study area was divided into square grids, and
nighttime measurements were taken at specified points within each grid. The sky
brightness values obtained from the measurements ranged from 16.12 to 20.40
mag/arcsec2. Values measured at 16.12 mag/arcsec2 were recorded in tourist
areas with high concentrations of marinas, coastal strips, entertainment venues,
and large hotels, indicating that these areas are exposed to high levels of light
pollution. In contrast, values measured at 20.40 mag/arcsec2 were detected in
areas far from the city center, with limited settlement and where natural night
skies can be preserved. SQM data were spatially modeled using the Kriging In-
terpolation Method in a Geographic Information System environment, and light
pollution distribution maps for the district were produced. Maps show that light
intensity increases significantly in areas close to the tourist coastline and city
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center, while remaining relatively low in inland areas. Measurements were also
taken at Dilek Peninsula Biiyiikk Menderes Delta National Park as part of the
study, and it was determined that some coastal areas of the national park were
affected by light pollution originating from the city of Kusadasi. This situation
points to potential future ecological risks associated with increasing artificial
light pollution in protected areas. The general findings reveal that light pollution
in the Kusadasi district is concentrated in certain areas directly related to tourism
activities and poses a potential threat to sensitive ecosystems such as natural
areas and national parks. In this context, recommendations for sustainable light-
ing include; preferring light sources with low color temperature, directing light
only to areas where it is needed, limiting unnecessary lighting in outdoor spaces,
ensuring brightness control on advertising billboards, and limiting lights that
remain on continuously throughout the night using timers. The study provides
scientific input for planning, management, and monitoring processes aimed at
reducing the impact of artificial lighting on ecosystems in tourist cities.

Keywords: Artificial Lighting, Light Pollution, Tourism, Ecology, Sustain-
ability
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Hemsirelik Hizmetlerinde Karbon Ayak izi: Cevresel Etkiler
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OZET

Iklim krizi, insan sagligini tehdit eden en biiyiik kiiresel sorunlardan biridir.
Saglik sektorii, kiiresel karbon emisyonlarini artiran baslica sektorlerden biri-
dir. Hemsirelik hizmetleri, yogun bakim siire¢lerinden evde bakima kadar genis
bir yelpazede enerji tiiketimi, ila¢ yonetimi ve atik siirecleriyle bu emisyonlar-
da belirleyici rol oynamaktadir. Saglik sektorti, kiiresel karbon emisyonlarinin
onemli bir boliimiinden sorumlu olmasina ragmen, bu emisyonlarm klinik ba-
kim siireclerindeki, 6zellikle hemsirelik hizmetlerindeki spesifik kaynaklarina
dair literatiirdeki veri ve ¢alisma sayisi oldukga sinirlidir. Bu derlemenin amaci,
kisith sayidaki giincel ¢alismalari analiz ederek hemsirelik hizmetlerinin karbon
yiikiinii (enerji, ilag, atik) belirlemek ve dijital saglik uygulamalarinin ¢evresel
maliyet-kazan¢ dengesini degerlendirmektir.

Calisma, geleneksel derleme tlirlinde hazirlanmistir. Calismada Web of
Science, PubMed, CINAHL, EBSCO, Scopus, Google Scholar veri tabanlarinda

“nursing”, “nursing care”, “healthcare”, “carbon footprint” ve “greenhouse gas
emissions” anahtar kelimeleri ile tarama yapilmigtir. Son 10 yilda (2015-2025)
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yayilanan, tam metnine ulasilabilen Ingilizce ve Tiirkge literatiir incelenmis ve
konuyla ilgili temel ¢alismalar derlemeye dahil edilmistir.

Literatiir incelendiginde, saglik hizmetlerinin toplam yerli emisyonlara katki-
smin %4,6 - %5,2 araliginda oldugu ve yaslanan niifusla birlikte hemsirelik hiz-
metlerine olan talep arttik¢a bu oranin yiikseldigi bildirilmektedir. Klinik bazli
analizlerde, yogun bakim iinitelerinde karbon ayak izinin en biiyiik bileseninin
%76-%87 orantyla enerji tilketimi (1s1tma, havalandirma) oldugu, sarf malzeme-
lerinin ise ikincil sirada kaldig1 belirtilmektedir. Ilag yonetimi agisindan bakildi-
ginda, yogun bakim tinitelerindeki sedasyon uygulamalarinda ilag israfi oraninin
%?25’e kadar ¢ikabildigi ve bu israfin karbon yiikiinii artirdig1 vurgulanmaktadir.
Ote yandan; siirdiiriilebilir bir alternatif olarak evde bakimda “tele-saglik” uy-
gulamalar1 ile kiyaslandiginda fiziksel ziyaretlere kiyasla tele-saglik goriisme-
lerinin, ulasim kaynakli emisyonlar1 ortadan kaldirarak kiiresel 1sinma katkisini
%60 oraninda azalttig1 da ifade edilmektedir.

Sonug olarak; hemsirelik alaninda karbon ayak izini 6lgen ¢alismalarin azli-
&1, bu alanda kanita dayali stratejiler gelistirilmesini zorlastirmaktadir. Mevcut
veriler, en biiylik kazanimin enerji tasarrufu ve ilag israfinin dnlenmesiyle sag-
lanacagimi gostermektedir. Ayrica tele-saglik “sifir emisyonlu” bir yontem ol-
mamakla birlikte, fiziksel ulagima kiyasla “diisiik karbonlu™ giiclii bir alternatif
olarak karsimiza ¢ikmaktadir. Gelecekte, hemsirelik uygulamalarinin dijital ve
fiziksel ¢evresel etkilerini birlikte ele alan daha fazla arastirmaya ihtiyag¢ vardir.

Anahtar Kelimeler: Hemsirelik, Hemsirelik Bakimi, Saglik Bakimi, Karbon
Ayak izi, Sera Gaz1 Emisyonu.
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ABSTRACT

The climate crisis is one of the greatest global challenges threatening human
health. The healthcare sector is one of the main contributors to increasing global
carbon emissions. Nursing services play a decisive role in these emissions throu-
gh energy consumption, medication management and waste processes across a
wide range of activities, from intensive care to home care. Although the health-
care sector is responsible for a significant portion of global carbon emissions, the
amount of data and studies in the literature on the specific sources of these emis-
sions in clinical care processes, particularly in nursing services, is quite limited.
The aim of this review is to analyse the limited number of recent studies to de-
termine the carbon footprint (energy, medication, waste) of nursing services and
to evaluate the environmental cost-benefit balance of digital health applications.

This study was designed as a traditional literature review. A comprehensive
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search was conducted across the Web of Science, PubMed, CINAHL, EBSCO,
Scopus, and Google Scholar databases using the keywords ‘nursing,” ‘nursing
care,” ‘healthcare,” ‘carbon footprint,” and ‘greenhouse gas emissions.’ Literature
published in the last decade (2015-2025) in English and Turkish, with accessible
full texts, was examined, and foundational studies relevant to the topic were
included in the review.

A review of the literature indicates that the healthcare sector’s contribution
to total domestic emissions is reported to be between 4.6% and 5.2%, with this
proportion increasing alongside a growing aging population and the consequent
rise in demand for nursing services. Analyses at the clinical level reveal that in
intensive care units, energy consumption (heating, ventilation) constitutes the
largest component of the carbon footprint at 76-87%, while consumables remain
secondary. Regarding medication management, it is highlighted that in intensive
care sedation practices, medication wastage can reach up to 25%, which exacer-
bates the carbon burden. Conversely, it is also reported that as a sustainable al-
ternative, when compared to physical visits in home care, telehealth applications
reduce the contribution to global warming by 60% by eliminating transportati-
on-related emissions.

In conclusion, the scarcity of studies measuring the carbon footprint within
the nursing field impedes the development of evidence-based strategies in this
area. Available data indicate that the most significant gains will be achieved th-
rough energy conservation and the prevention of medication waste. Furthermore,
while telehealth is not a ‘zero-emission’ method, it emerges as a robust ‘low-car-
bon’ alternative compared to physical transportation. In the future, more research
is needed that jointly addresses the digital and physical environmental impacts
of nursing practices.

Keywords: Nursing, Nursing Care, Healthcare, Carbon Footprint, Greenhouse
Gas Emissions.
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Teknolojiden Deneyime: Konaklama Sektoriinde Dijital
Yetkinlikler ve Siuirdiiriilebilir Miisteri Degeri
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Istanbul Kent Universitesi
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OZET

Bu ¢alismanin temel amaci, turizm sektoriinde dijital doniigiimiin stirdiirii-
lebilir miisteri deneyimleri tizerindeki etkilerini incelemektir. Arastirma, Tiir-
kiye’de faaliyet gosteren otel isletmelerine odaklanmaktadir. Nicel arastirma
tasarimi benimsenmis ve veriler, Tirkiye’nin farkli bolgelerinde konaklayan
500 otel misafirine ¢evrimici anket yontemiyle toplanmigtir. Aragtirma bulgula-
r1, dijital doniisiimiin otel miisterilerinin deneyimlerini ¢ok boyutlu bir sekilde
etkiledigini gostermektedir. Ozellikle dijital hizmet kalitesi, miisteri etkilesimi,
kisisellestirilmis konaklama hizmetleri ve dijital pazarlama gibi boyutlarin, otel
tercihinden memnuniyete, sadakate ve tavsiye etme davranisina kadar uzanan
misteri deneyimi ¢iktilarinda belirleyici bir rol oynadigi tespit edilmistir. Bu
durum, dijitallesmenin yalnizca teknolojik bir doniisiim olmadigini, miisterilerle
kurulan iligkinin dogasini yeniden tanmimlayan stratejik bir unsur da oldugunu
ortaya koymaktadir.

Aragtirma sonugclar1 ayrica, misterilerin otellerle kurduklar1 dijital temasla-
rin 6zellikle memnuniyet ve tavsiye etme davranisi tizerinde anlamli bir etkiye
sahip oldugunu gostermektedir. Dijital platformlar araciligiyla sunulan kalite-
li, giivenilir ve kisisellestirilmis hizmetlerin miisteri deneyimini olumlu yonde
sekillendirdigi anlasilmaktadir. Dijital pazarlama faaliyetlerinin otel tercih dav-
ranigini etkilemede etkili oldugu, ancak uzun dénemli sadakat yaratmada tek
basina yeterli olmadigi da belirlenmistir. Buna karsilik, calisanlarin dijital per-
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formans, dijital giivenlik uygulamalar1 ve Nesnelerin Interneti (IoE) gibi daha

teknik boyutlarin miisteri deneyimi lizerindeki etkisinin sinirh kaldigi gozlem-

lenmistir. Bu bulgu, dijital doniisiimiin baz1 bilesenlerinin misteriler tarafindan

heniiz yeterince anlasilmadigini ya da dogrudan deneyimle iliskilendirilmedigini

gostermektedir.

Anahtar Kelimeler: Dijital Doniisiim, Konaklama Sektorii, Turizm,
Stirdiiriilebilir Miigteri Deneyimi, Turizmde Dijitallesme

From Technology to Experience: Digital Capabilities and
Sustainable Customer Value in Hospitality

Ali Eren BALIKEL
Istanbul Kent Universitesi

alierenbalikel453@gmail.com
https://orcid.org/0000-0002-9739-9729

ABSTRACT

This study examines how digital transformation influences sustainable custo-
mer experience in the tourism industry, with a specific focus on hotel businesses
operating in Tirkiye. A quantitative research approach was adopted, and data
were collected through an online questionnaire administered to 500 hotel gu-
ests from different regions of the country. The results demonstrate that digital
transformation shapes customer experience through multiple interconnected di-
mensions. Elements such as digital service performance, customer interaction,
personalized service delivery, and digital marketing activities significantly affect
experience-related outcomes, including hotel selection, customer satisfaction,
loyalty, and intention to recommend. These findings suggest that digitalization
should not be interpreted solely as a technological advancement, but rather as a
strategic mechanism that reshapes how hotels build and maintain relationships
with their customers. The analysis further indicates that customers’ digital inte-
ractions with hotels play a particularly important role in driving satisfaction and
recommendation behavior. Services delivered via digital channels that are per-
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ceived as high-quality, trustworthy, and tailored to individual needs contribute
positively to overall customer experience.

The findings also reveal that while digital marketing initiatives are effective
in influencing hotel choice decisions, they are insufficient on their own to ensure
long-term customer loyalty. In contrast, more technology-oriented components
of digital transformation, such as employees’ digital competence, digital security
systems, and Internet of Everything (IoE) applications, appear to have a relati-
vely limited influence on customer experience. This outcome implies that certain
aspects of digital transformation are either not yet fully recognized by customers
or are not directly associated with experiential value in hospitality settings.

Keywords: Digital Transformation, Hospitality Industry, Tourism Sector,
Sustainable Customer Experience, Digitalization in Tourism
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OZET

Bu ¢aligma, Tiirkiye’mizin bereketli topraklarindaki sessiz ama kritik sorun-
larindan biri olan tarim sektoriimiiziin en temel giicii traktorlerimizin yarattigi
sera gazi yikiinii, 1979’dan 2025 Ekim ayina kadar olan zaman dilimi esas al-
maktadir. Aragtirmanin temel amaci, yillar i¢cinde katlanarak artan traktor sayi-
sinin, yakit tiiketimini ve buna bagl CO, salimmini nasil dramatik bir sekilde
etkiledigini verilerle ortaya koymaktir. Yaptigimiz analizde, hem motor i¢i yan-
madan kaynaklanan dogrudan (TTW) emisyonlara hem de yakitin tarlaya gelene
kadarki iiretim ve dagitim zincirinde olusan gizli (WTW) emisyonlara odakla-
narak resmi biitiinlestirdik. Senaryolarimiz, bir arag i¢in yilda 2000 L ile 8000
L arasindaki tiiketim farkinin gelecekteki karbon faturamizi nasil degistirdigini
gosteriyor. Bulgular, 2025 yilinda WTW emisyonlarinin 15 ile 61 milyon ton
CO,, ve TTW emisyonlarinin 12 ile 49 milyon ton CO, toplam yiik olusturdugu-
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nu gostermektedir. Bu, tarimsal faaliyetlerin enerji tedarik zincirindeki dolayl
karbon ayak izinin ydnetimini zorunlu kilmaktadir. C6ziim olarak; yiiksek ve-
rimli motorlar, yenilenebilir ve alternatif yakitlar, hibrit ve elektrikli traktorler,
dijital izleme ve filo yenileme programlari 6nerilmektedir.

Anahtar Kelimeler: Karbon YoOnetimi, Traktor Emisyonu, Siirdiiriilebilir
Tarim, TTW, WTW.

Carbon Management and Emission Trends in the Turkish
Tractor Fleet (1979-2025)

Lecturer Ali GURCAN

Istanbul Gelisim University
Machinery Program
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Lecturer Bilge YILMAZ

Istanbul Gelisim University
Machinery Program
biyilmaz@gelisim.edu.tr
https://orcid.org/0000-0003-0199-9541

ABSTRACT

This study examines the greenhouse gas burden created by our tractors, the
fundamental powerhouse of our agricultural sector—one of the silent but critical
problems facing Turkey’s fertile lands—for the time period from 1979 to Oc-
tober 2025. The primary objective of the study is to demonstrate, through data,
how the exponential increase in the number of tractors over the years dramati-
cally impacts fuel consumption and the resulting CO2 emissions. In our analy-
sis, we integrated the picture by focusing on both direct (TTW) emissions from
in-engine combustion and latent (WTW) emissions from the production and dist-
ribution chain until the fuel reaches the field. Our scenarios demonstrate how the
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annual consumption difference between 2000 L and 8000 L for a vehicle changes
our future carbon bill. The findings indicate that by 2025, WTW emissions will
account for a total burden of 15 to 61 million tons of CO2e, and TTW emissions
will account for a total burden of 12 to 49 million tons of CO2e. This necessitates
the management of the indirect carbon footprint of agricultural activities in the
energy supply chain. High-efficiency engines, renewable and alternative fuels,
hybrid and electric tractors, digital monitoring and fleet renewal programs are
recommended as solutions.

Keywords: Carbon Management, Tractor Emissions, Sustainable Agriculture,
TTW, WTW.

40



AR? )
@!fgﬁﬁl‘ﬂé 5 INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

Yapay Zeka ve Cevresel Siirdiiriilebilirlik Arasindaki
Baglantiy1 Kesfetmek

Doktora Adayi, Alper AKPINAR
Ege Universitesi
contact@alperakpinar.com
https://orcid.org/0000-0003-3130-9898

OZET

Yapay zeka, son yillarda erisilebilir bir seviyeye gelmis ve insan hayatini
kolaylastiran bir yapiya biirlinmiistiir. Bununla birlikte, yapay zekanin yaygin-
lagmasi, beraberinde enerji talebini arttirarak ¢evresel sorunlar1 koriikleme ris-
kini ortaya ¢ikarmaktadir. Rebound Etkisi olarak adlandirilan bu yaklasim, son
donemde giderek popiiler bir hal almakta ve destek kazanmaktadir. Ozellikle
cevresel siirdiiriilebilirlik noktasinda, yapay zeka gibi teknolojik ilerlemelerin
olumlu etkiler yaratacagi beklentisiyle bu durum gelismektedir. Bu galigsma, ya-
pay zeka yatirimlarinin karbon emisyonu ve karbon ayak izi iizerindeki etkilerini
arastirmaktadir. Bu amagla, yapay zeka yatirimlarina oncelik veren 7 iilkenin
2012-2022 araligindaki verileri Driscoll-Kraay Standard Errors (DKSE) yonte-
mi ile analiz edilmistir. Elde edilen bulgular, yapay zeka yatirimlarinin ¢evresel
stirdiiriilebilirligi olumsuz etkiledigini ortaya koymaktadir. Hem karbon emis-
yonlari, hem de karbon ayak izi artmaktadir. Bu bulgular, Rebound Etkisini des-
teklemekte ve yapay zeka yatirimlariin enerji talebini tetkiledigini, buna bagh
olarak ¢evresel kirliligi arttirdigin1 dogrulamaktadir. Bu dogrultuda, yapay zeka
tesislerinin ihtiya¢ duydugu enerjinin gerek tiretim noktasinda, gerekse de tiike-
tim noktasinda yenilenebilir bir cergevede olmasina yonelik politikalar gelistiril-
mesi tavsiye edilmektedir.

Anahtar Kelimeler: Yapay Zeka, Karbon Emisyonlar;, Karbon Ayak izi,
Cevresel Siirdiiriilebilirlik, Panel Veri Analizi.
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Exploring the Nexus Between Artificial Intelligence and
Environmental Sustainability

ABSTRACT

PhD Candidate, Alper AKPINAR
Ege University
contact@alperakpinar.com
https://orcid.org/0000-0003-3130-9898

Artificial intelligence has become accessible in recent years and has taken on
a structure that facilitates human life. However, the proliferation of artificial in-
telligence poses the risk of exacerbating environmental problems by increasing
energy demand. This approach, known as the Rebound Effect, has recently be-
come increasingly popular and gaining support. This contradicts the expectation
that technological advances like artificial intelligence will have positive impacts,
particularly in terms of environmental sustainability. This study investigates the
impact of artificial intelligence investments on carbon emissions and carbon fo-
otprints. For this purpose, data from 2012 to 2022 from seven countries that pri-
oritize artificial intelligence investments was analyzed using the Driscoll-Kraay
Standard Errors (DKSE) method. The findings reveal that artificial intelligence
investments negatively impact environmental sustainability. Both carbon emissi-
ons and carbon footprints are increasing. These findings support the Rebound Ef-
fect and confirm that artificial intelligence investments stimulate energy demand
and, in turn, increase environmental pollution. In this regard, it is recommended
to develop policies to ensure that the energy required by artificial intelligence
facilities is renewable both at the production point and at the consumption point.

Keywords: Artificial Intelligence, Carbon Emissions, Carbon Footprint, En-
vironmental Sustainability, Panel Data Analysis.
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Bankalarda Siirdiiriilebilirlik Skorlarinin Piyasa Degerleme
Oram Uzerindeki Etkisi: Ampirik Kanitlar
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OZET

ESG kavrami, son yillarda sirketlerin finansal performanslarini, toplumsal
katkilarimi, stirdiiriilebilirlik diizeylerini ve kurumsal yonetisim uygulamalarini
degerlendirmeyi hedeflemektedir. Bu yaklasim, firmalarin finansal gostergelerin
Otesine gecerek gevresel, sosyal ve yonetsel alanlarda da kendilerini gelistirme-
lerini tesvik etmektedir. ESG’nin ortaya koydugu kriterler, yatirimcilar, paydas-
lar ve tiiketiciler agisindan sirketlerin faaliyetlerini daha seffaf bicimde degerlen-
direbilme ve performansin farkli boyutlarini anlayabilme imkani sunmaktadir.
Ayrica ESG skorlari, firmalara siirdiriilebilirlik stratejilerinde yol gdsterici
bir gerceve saglayarak ¢evresel ve sosyal olumsuz etkilerin azaltilmasina, etik
uygulamalarin giliglendirilmesine ve yonetisim standartlarmin yiikseltilmesine
katki sunmaktadir. Bu dogrultuda, isletmeler zaman igerisinde ¢evresel, sosyal
ve yonetsel faktorlere daha fazla 6Gnem vermeye baslamis ve kurumsal hedeflerini
bu alanlarla uyumlu olacak sekilde yeniden sekillendirmistir.

Bu ¢aligma, dijital bankaciligin yiikselisiyle birlikte ¢evresel, sosyal ve yone-
tisim (ESG) kriterlerinin bankalarin piyasa degerleme orani (PD/DD) iizerindeki
etkisini analiz etmeyi amaglamaktadir. Calismada, bagimsiz degiskenler ola-
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rak ESG alt bilesenleri olan ¢evresel (E), sosyal (S) ve yonetisim (G) skorla-
r1 olusmaktadir. Kontrol degiskeni ise aktif karlilik oran1 (ROA) modele dahil
edilmistir. Analizde elde edilen bulgular, cevresel (E) ve yonetisim (G) skorla-
rinin piyasa degerleme orani lizerinde pozitif ve anlaml etkiye sahip oldugunu
gostermektedir. Buna karsilik, sosyal (S) skorun piyasa degerleme orani iizerin-
de istatistiksel olarak anlaml bir etkisinin olmadig1 tespit edilmistir. Sonuglar,
dijital bankalarda 6zellikle gevresel siirdiiriilebilirlik ve kurumsal yonetisimin
yatirimcilar agisindan deger yaratmada belirleyici unsurlar oldugunu ortaya koy-
maktadir. Bu yoniiyle ¢aligma, siirdiiriilebilir finans ve dijital bankacilik literatii-
riine katki saglamaktadir.

Anahtar Kelimeler: Bankacilik Sektorii, Strdiiriilebilirlik Skorlari, Banka
Rasyolari, Finansal Performans, Panel Veri Analizi

The Impact of Sustainability Scores on Market Valuation Ratio
in Banks: Empirical Evidence

Dr. Ashihan CANDIR
Marmara Universitesi

aslihan.candir@marmara.edu.tr
Orcid:0000-0002-5944-9422

Dr. idris ADIGUZEL
Nisantasi Universitesi

idris.adiguzel@nisantasi.edu.tr
Orcid: 0000-0002-6737-4387

ABSTRACT

In recent years, the ESG concept has aimed to evaluate companies’ financial
performance, social contributions, sustainability levels, and corporate governan-
ce practices. This approach encourages companies to go beyond financial indi-
cators and improve themselves in environmental, social, and governance areas.
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The criteria established by ESG allow investors, stakeholders, and consumers
to evaluate companies’ activities more transparently and understand the diffe-
rent dimensions of performance. Furthermore, ESG scores provide a guiding
framework for companies’ sustainability strategies, contributing to the reduction
of negative environmental and social impacts, the strengthening of ethical prac-
tices, and the raising of governance standards. In this regard, businesses have be-
gun to place greater emphasis on environmental, social, and governance factors
over time and have reshaped their corporate objectives to align with these areas.

This study aims to analyze the impact of environmental, social, and gover-
nance (ESG) criteria on banks’ market valuation ratios (P/B) with the rise of di-
gital banking. The study uses the ESG subcomponents environmental (E), social
(S), and governance (G) scores as independent variables. The control variable,
return on assets (ROA), was included in the model. The findings of the analysis
indicate that environmental (E) and governance (G) scores have a positive and
significant effect on the market valuation ratio. In contrast, the social (S) score
was found to have no statistically significant effect on the market valuation ratio.
The results reveal that environmental sustainability and corporate governance, in
particular, are decisive factors in creating value for investors in digital banks. In
this respect, the study contributes to the sustainable finance and digital banking
literature.

Keywords: Banking Sector, Sustainability Scores, Bank Ratios, Financial
Performance, Panel Data Analysis
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OZET

Tersine lojistik, iiriinlerin veya malzemelerin kullanim sonrasi toplanarak
yeniden kullanim, tamir, geri doniisiim veya uygun bertaraf siirecleri araciligiyla
sisteme yeniden kazandirilmasini saglayan tedarik zincirinin kritik bir bilesenidir.
Tersine lojistik, bir yandan igletmelere ¢evresel deger yaratma imkani sunarak
uzun vadede siirdiiriilebilirlik alaninda olumlu ¢iktilar iiretir, diger yandan ise
bu siire¢ler 6nemli operasyonel maliyetlere neden olmaktadir. Bu calismada
bahsedilen ¢ift yonlii etki, literatiirde tartisilan ekonomik—cevresel gerilimlerin,
tersine lojistik baglaminda ele alarak maliyet -slirdiiriilebilirlik ¢eligkisi olarak
ele almaktadir.

Literatiirde yer alan tersine lojistik ¢aligmalarinda, tersine lojistik faali-
yetlerinin sagladigi karbon emisyonlariin diisiiriilmesi, kaynak kullaniminda
verimlilik artig1 ve enerji tasarrufu gibi gevresel faydalar ayrintili bir bigimde
degerlendirilmistir. Diger yandan, tersine lojistigin maliyet boyutuna odaklanan
caligmalar, tersine lojistik aglarinin maliyet minimizasyonuna yonelik cesitli
model ve optimizasyon yaklagimlar1 gelistirmistir. Ancak literatiirde c¢evresel
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faydalar ile ekonomik maliyetlerin eszamanli ve biitiinciil bir sekilde ele alinarak
analiz edildigi ¢aligmalar oldukga sinirlidir.

Literatiirde ileri yonli akisin biiyliimesinin dogal olarak ters akig hacmini
artirdigy ifade edilmektedir. Tiirkiye’de ise resmi istatistiklerde de goriildiigii
iizere lojistik hareketliligi énemli olgiide yiikselmektedir. Ornegin, Ticaret
Bakanligi’nin 2024 yili verilerine gore toplam e-ticaret hacmi bir onceki yila
kiyasla %61,7 artmis, siparis sayist 5,91 milyar adede ulagsmistir. Dolayisiyla
Tiirkiye’deki e-ticaret 6zelinde goriilen bu hacimsel biiyiime, isletmelerin tersine
lojistik hacminin ve maliyet baskisinin belirgin bigimde yiikseldigine isaret et-
mektedir.

Bu ¢alismada, tersine lojistik siireclerinde ortaya ¢ikan maliyet - siirdiiriile-
bilirlik ¢eliskisini Tiirkiye baglami {izerinden tartigsmaktadir. Bu ¢aligma, tersine
lojistik faaliyetlerinin maliyet ve stirdiiriilebilirlik ¢iktilar1 arasindaki etkilesim-
sel yapiy1 goriiniir kildig1 gibi, bu sayede gelecekte yapilacak ampirik ¢aligmalar
i¢in teorik bir temel sunmaktadir.

Anahtar Kelimeler: Tersine Lojistik, Stirdiiriilebilirlik, Lojistik Maliyetleri,
Tedarik Zinciri Yonetimi, Cevresel Stirdiiriilebilirlik
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ABSTRACT

Reverse logistics is a critical component of the supply chain that enables
products or materials to be collected after use and reintegrated into the system
through processes such as reuse, repair, recycling, or proper disposal. While re-
verse logistics offers firms the opportunity to generate environmental value and
produce positive long-term sustainability outcomes, these processes simultane-
ously lead to substantial operational costs. The dual effect discussed in this study
addresses the economic—environmental tensions examined in the literature and
frames them as a cost—sustainability trade-off within the context of reverse lo-
gistics.

Existing studies on reverse logistics in the literature extensively evaluate the
environmental benefits associated with reverse logistics activities, such as re-
ductions in carbon emissions, increased efficiency in resource use, and energy
savings. On the other hand, studies focusing on the cost dimension of reverse
logistics have developed various models and optimization approaches aimed
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at minimizing the costs of reverse logistics networks. However, the number of
studies that analyze environmental benefits and economic costs simultaneously
and in an integrated manner remains quite limited.

The literature also suggests that the growth of forward flows naturally in-
creases the volume of reverse flows. In Tiirkiye, logistics activity has been rising
significantly, as evidenced by official statistics. For instance, according to the
Ministry of Trade’s 2024 data, total e-commerce volume increased by 61.7%
compared to the previous year, reaching 5.91 billion orders. Thus, this substan-
tial growth in the volume of e-commerce in Tiirkiye indicates that firms’ reverse
logistics volume and associated cost pressures have increased markedly.

This study discusses the cost—sustainability trade-off that emerges in reverse
logistics processes within the context of Tiirkiye. By making visible the inter-
actional structure between the cost and sustainability outcomes of reverse logis-
tics activities, this study provides a theoretical foundation for future empirical
research.

Keywords: Reverse Logistics, Sustainability, Logistics Costs, Supply Chain
Management, Environmental Sustainability
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OZET

Son yillarin en popiiler giindem maddelerinden biri olan iklim degisikligi ve
kiiresel 1sinma, diinyadaki yagami tehdit eden en biiyiik unsurlardan biridir. Bu
sebeple iklim degisikligine ve kiiresel 1sinmaya sebep olan sera gazi emisyon-
larin, belirlenmesi ve azaltilmasi i¢in énleme ¢alismalarinin yapilmas ihtiyaci
dogmustur. Misir Nigastas1 ve nisasta bazli sekerler su anda Tiirkiye’de misirin
islenmesinden elde edilen iki 6nemli ‘sanayi ara maddesi’ olarak kullanilmak-
tadir. Misir nigastasi; oluklu mukavva, kagit, tekstil, gida (corba, lokum, unlu
mamuller), tutkal ve yapistirict gibi sanayilerde kullanilir. Nigasta bazli sekerler
ise; sekerlemeler ve sekerli maddeler, unlu mamuller, baklava, helva, dondur-
ma, regel, alkollii ve alkolsiiz i¢ecekler ve sakiz sanayilerinde kullanilmaktadir.
Nisasta bazli sekerler iiriinlin uygun raf 6dmriine sahip olmasini sagladigindan
dolay1 tercih edilmektedir. Nigasta liretiminde olusan yan iiriinler gluten, misir
0zii ve misir kepegi de yem ve yag sanayiinde kullanilmaktadir. Tiim bu {iriinler
tiretilirken prosesin bazi asamalarinda ciddi 1s1 enerjisi ihtiyact dogmaktadir. Bu
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sebeple endiistride Dogalgaz ve Komiir yakith kazanlar kullanilmaktadir. Dola-
styla dogrudan sera gazi emisyonlarina sebep olacak bir ¢ok faktdr bu sektorde
yer almaktadir.

Bu calisma Nisasta Endiistrisinde faaliyet gosteren bir firmanin sera gazi
emisyonlariin belirlenmesi ve azaltilmasi i¢in gelistirilen yontemleri amagla-
maktadir. Temel Y1l 2024 yili baz alinarak gerceklestirilecek olan ¢aligmada,
dogrudan sera gazi emisyonlar1 hesaplanacaktir. Hesaplamaya baglamadan 6nce
firmaya saha ziyaretinde bulunularak emisyona sebep olabilecek kaynaklar be-
lirlenecektir. Hesaplama yapabilmek i¢in ise gerekli bilgi, belge ve veriler goz-
den gecirilecek ve ISO 14064-1 standardi kapsaminda hesaplamalar yapilarak
firmanin toplam dogrudan sera gazi emisyon miktar1 birim karbondioksit esde-
geri cinsinden ifade edilecektir.

Firmada dogrudan sera gazi emisyonlariin belirlenmesi ile beraber mevcut
durum tespit edilmis olunacak ve bu sera gazi emisyon miktarlarimin diisiiriilme-
si i¢in ne gibi dnleme ¢aligmalar1 yapilabilir konusu iizerinde 6rnekler verilecek-
tir. Clinkii sera gazlarin1 azaltmak yalnizca ¢evresel bir sorumluluk degil ayni
zamanda ekonomik ve toplumsal bir gerekliliktir ayn1 zamanda iklim degisikli-
ginin etkilerini sinirlandirmak ve siirdiiriilebilir bir gelecek insa etmek agisindan
hayati 6nem tagimaktadir.

Bu ¢alisma, bir nisasta endiistrisinde dogrudan sera gazi emisyon miktarlari-
n1 belirlemek ve azaltmak i¢in uygulanabilecek yontemleri gostermektedir.

Anahtar Kelimeler: Nisasta, Sera gazi, Emisyon..
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ABSTRACT

Climate change and global warming, one of the most popular agenda items
of recent years, are one of the biggest threats to life on earth. For this reason,
there is a need to carry out prevention studies to identify and reduce greenhouse
gas emissions that cause climate change and global warming. Corn starch and
starch-based sugars are currently used as two important ‘industrial intermedia-
tes’ obtained from corn processing in Turkey. Corn starch is used in corrugated
cardboard, paper, textiles, food (soup, Turkish delight, bakery products), glue
and adhesives, and starch-based sugars are used in candies and sugary substan-
ces, bakery products, baklava, halva, ice cream, jam, alcoholic and non-alcoho-
lic beverages, and chewing gum industries. Starch-based sugars are preferred
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because they ensure that the product has a suitable shelf life. Gluten, corn germ
and corn bran, by-products of starch production, are also used in the feed and oil
industries. While producing all these products, serious heat energy is required
at some stages of the process. For this reason, natural gas and coal-fired boilers
are used in the industry. Consequently, many factors that directly contribute to
greenhouse gas emissions are present in this sector.

This study aims to develop methods for determining and reducing greenhouse
gas emissions of a company operating in the Starch Industry. Direct greenhouse
gas emissions will be calculated in the study, which will be carried out using
2024 as the base year. Before starting the calculation, a site visit will be made
to the company to determine the sources that may cause emissions. In order to
make the calculation, the necessary information, documents and data will be re-
viewed and the company’s total direct greenhouse gas emission amount will be
expressed in units of carbon dioxide equivalent by making calculations within
the scope of the ISO 14064-1 standard.

By determining the direct greenhouse gas emissions of the company, the cur-
rent situation will be determined and examples will be given on what kind of pre-
vention efforts can be made to reduce these greenhouse gas emissions. Because
reducing greenhouse gases is not only an environmental responsibility but also
an economic and social necessity, and is vital for limiting the effects of climate
change and building a sustainable future.

This study demonstrates methods that can be applied to determine and reduce
direct greenhouse gas emission amounts in a starch industry.

Keywords: Starch, Greenhouse Gas, Emission.
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OZET

Kiiresel 6lgekte artan su kullanimi, ekosistemler tizerindeki baskiy1, su kitlig
riskini ve gida giivenligine yonelik kirilganliklar1 derinlestirerek siirdiiriilebilir
kalkinma agisindan ciddi dezavantajlar yaratmaktadir. Su tiiketiminin en yogun
oldugu alanlardan biri olan tarim-gida sektdrii, hem su kaynaklarinin etkin yo-
netiminde hem de iklim uyumunda kritik bir rol iistlenmektedir. Bu g¢aligma,
tarim-gida sektoriinde faaliyet gosteren igletmelerin su kullanim yogunlugunu
ve bu yogunlugun belirleyicilerini incelemektedir. Kurumsal su kullanim yogun-

1 Bucalisma, Kocaeli Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan
SKA-2024-3902 Proje Nolu “Tarim-Gida Sektoriindeki Firmalarin Cevresel Emisyon
Diizeylerinin Belirleyiciler” baslikli proje kapsaminda gergeklestirilmistir.
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lugu, toplam su ¢ekiminin bin ABD dolar1 cinsinden net satislara orani olarak
tanimlanmakta ve isletmenin kaynak verimliliginin bir gostergesi olarak kulla-
nilmaktadir. Analiz, 2005-2022 déneminde 35 tilkeden 358 halka agik tarim-gi-
da firmasim kapsayan bir veri setine dayanmaktadir. Bulgular, firma biiytkligii
ve karhiliginin su kullanim yogunlugu ile negatif iliski icinde oldugunu; buna
karsilik kaldirag orani, likidite ve sermaye harcamalarinin su yogunlugunu ar-
tirdigii gostermektedir. Ar-Ge harcamalari ile ¢evresel inovasyon skoruna ait
negatif katsayilar, inovasyon kapasitesinin su kullaniminin azaltilmasinda kritik
bir rol oynadigini ortaya koymaktadir. Ayrica, kisi basina gelirin ve ulusal iklim
dayanikliliginin yiiksek oldugu iilkelerde faaliyet gdsteren firmalarin daha diigiik
su kullanim yogunluguna sahip oldugu tespit edilmistir. Bu sonuglar, tarim-gida
sektoriinde su verimliligini artirmaya yonelik politikalarin finansal yapi, inovas-
yon dinamikleri ve ulusal kurumsal baglam birlikte ele alinarak tasarlanmasi
gerektigine isaret etmektedir. Calisma, su stresi yasayan ekonomilerde siirdiirii-
lebilir finans ve kaynak yonetimi tartismalarina ampirik bir katki sunmaktadir.

Anahtar Kelimeler: : Su kullanim yogunlugu; Tarim-gida sektorii; Stirdiirii-
lebilirlik; Cevresel inovasyon

Determinants of Water Use Intensity in Global Agri-Food
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ABSTRACT

Rising water use on a global scale intensifies pressure on ecosystems, height-
ens the risk of water scarcity, and deepens vulnerabilities related to food security,
thereby creating serious disadvantages for sustainable development. As one of
the most water-intensive domains, the agri-food sector plays a critical role both
in the efficient management of water resources and in climate adaptation. This
study examines the water use intensity of firms operating in the agri-food sector
and its key determinants. Corporate water use intensity is defined as the ratio
of total water withdrawal to net sales, expressed per thousand US dollars, and
is used as an indicator of firms’ resource efficiency. The analysis is based on a
dataset covering 358 publicly listed agri-food firms from 35 countries over the
period 2005-2022. The findings show that firm size and profitability are nega-
tively associated with water use intensity, whereas leverage, liquidity, and capital
expenditures tend to increase water intensity. The negative coefficients for R&D
expenditures and the environmental innovation score indicate that innovation
capacity plays a crucial role in reducing water use. In addition, firms operating in
countries with higher per capita income and stronger national climate resilience
exhibit lower levels of water use intensity. These results suggest that policies
aimed at improving water efficiency in the agri-food sector should be designed
by jointly considering financial structure, innovation dynamics, and the national
institutional context. The study offers empirical contributions to ongoing debates
on sustainable finance and resource management in water-stressed economies.

Keywords: Water use intensity; Agri-food sector; Sustainability; Environ-
mental innovation
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Siirdiiriilebilir Turizmde Dijital Yaklasimlar:

Ecobnb ve Siirdiiriilebilirlik Deneyimleri

Dr. Ogr. Uyesi Bahar TURKAY
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OZET

Seyahatlerinde doga ile i¢ ice olma, sakinlik, meditasyon, organik ve yerel
iiriinleri deneyimleme, yerel kiiltiirleri tanima, yerel yemekler tatma ve ekosiste-
mi koruma gibi bir¢ok farkli motivasyona sahip olan kisiler, seyahat deneyimle-
rinde siirdiirtilebilir destinasyonlar1 ve siirdiiriilebilir konaklama bigimlerini ter-
cih etmektedirler. Kent yasaminin yogun temposu ve karmasasi, bireyleri daha
sakin, ¢evresel duyarliligi yiiksek, sitirdiiriilebilir ve yavag turizm destinasyonla-
ria yoneltmektedir. Bu egilim, dijital teknolojilerin gelismesiyle yeni bir boyut
kazanmakta ve siirdiiriilebilir turizmde yeni dijital yaklasimlar ortaya ¢ikararak,
dijital girisimcilik 6rneklerini de arttirmaktadir. Bu gelisimle birlikle; turistle-
rin deneyim arayislar1 ve memnuniyetlerini etkileyen faktorler de degiserek; bu
platformlarda ¢evrim i¢i olarak paylasilmaktadir. Ecobnb, siirdiiriilebilirlik ilke-
lerini esas alan ve belirledigi siirdiiriilebilir 6l¢iitler dahilinde diinyanin gesitli
yerlerinden siirdiiriilebilir konaklama igletmelerini sunan dijital bir platformdur.
Bu platform, siirdiiriilebilir seyahatler arayan gezginlere siirdiiriilebilirlik dere-
celendirmesi ile konaklama secenekleri ve siirdiiriilebilir seyahat onerileri sun-
maktadir. Calismanin birinci agamasinda; Ecobnb platformunda “Tiirkiye” des-
tinasyonu aramasi ile platformda yer alan tiim konaklama isletmeleri calismaya
dahil edilmis ve sunduklar1 olanaklar siirdiiriilebilirlik 6lgiitleri ¢er¢evesinde
karsilagtirmali olarak incelenmistir. Calismanin ikinci agamasinda ise; bu ko-
naklama isletmelerinin diger web platformlarindaki tiiketici yorumlari ve siir-
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diirtilebilir seyahat deneyimlerine iligkin paylagimlari igerik analizi yontemiy-
le incelenmistir. Bu agsamalar dogrultusunda ¢alismanin amaci, Ecobnb’de yer
alan konaklama isletmelerinin farkli platformlardaki tiiketici paylasimlarinin ve
deneyimlerinin incelenerek; Ecobnb’nin siirdiiriilebilirlik dl¢iitleriyle ne 6lgiide
ortiistiigiinii, ziyaretgilerin siirdiiriilebilirlikle ilgili farkindalik ve beklentilerini,
en ¢ok hangi siirdiiriilebilirlik kriteri temasinda paylasimlar gerceklestirdiklerini
ve memnuniyet diizeylerini ortaya koymaktir.

Anahtar Kelimeler: Siirdiiriilebilir Turizm, Deneyim, Ecobnb, Dijitallesme,
Dijital Girisimeilik

Digital Approaches in Sustainable Tourism:

Ecobnb and Sustainability Experiences

Asst. Prof. Dr. Bahar TURKAY
Istanbul Medeniyet Universitesi

bahar.turkay@medeniyet.edu.tr
https://orcid.org/0000-0002-2634-6355

ABSTRACT

People who have many different motivations for their travels, such as be-
ing in touch with nature, tranquility, meditation, experiencing organic and local
products, experiencing local cultures, tasting local foods and protecting the eco-
system, prefer sustainable destinations and sustainable accommodation options
in their travel experiences. The intense pace and chaos of city life are directing
individuals to seek calmer, more environmentally conscious, sustainable and
slow tourism destinations. This trend is gaining a new dimension with the devel-
opment of digital technologies, revealing new digital approaches in sustainable
tourism and increasing examples of digital entrepreneurship. With this develop-
ment, the factors that influence tourists’ experience search and satisfaction are
also changing and are shared online on these platforms. Ecobnb is a digital plat-
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form that is based on sustainability principles and offers sustainable accommo-
dation businesses from various parts of the world within the sustainable criteria it
has defined. This platform offers accommodation options and sustainable travel
recommendations with sustainability ratings to travelers looking for sustainable
travel. In the first stage of the study, all accommodation establishments on the
platform were included in the study by searching for the “Turkey” destination on
the Ecobnb platform and the facilities they offer were examined comparatively
within the framework of sustainability criteria. In the second stage of the study,
consumer comments and shares regarding sustainable travel experiences of these
accommodation businesses on other web platforms were examined using the
content analysis method.

In the line of these stages the aim of the study is to examine consumer shares
and experiences of accommodation establishments listed on Ecobnb on different
platforms; to reveal their compliance with Ecobnb’s sustainability criteria, vis-
itors’ awareness and expectations regarding sustainability, which sustainability
criteria theme they share most and their satisfaction levels.

Keywords: Sustainable Tourism, Experience, Ecobnb, Digitalization, Digital
Entrepreneurship
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OZET

Giliniimiizde siirdiiriilebilirlik, yalnizca ¢evresel boyutuyla degil; toplum-
sal ve ekonomik yonleriyle de kurumsal sorumlulugun temel bir unsuru hali-
ne gelmistir. Bu baglamda, saglik sektoriiniin kritik aktorlerinden biri olan ilag
sirketlerinin siirdiirtilebilirlik iletisimi, kamuoyu ve sektor paydaslar1 nezdinde
o6nemli bir giiven boyutunu beraberinde getirmektedir. Ayrica, ilag sirketlerinin
toplum sagliginda iistlendigi yasamsal rol nedeniyle, siirdiiriilebilirlik iletisimin-
deki seffaflik ve tutarlilik, diger sektorlere kiyasla ¢ok daha biiyiik bir hassasi-
yet tagimaktadir. Bu galigmada, ilag sirketlerinin slirdiiriilebilirlik odakli iletisim
faaliyetlerinin, temel paydaslar olan hastalar, hekimler ve eczacilar tarafindan
nasil algilandig1 ve bu alginin sirketlere duyulan giiven {izerindeki etkisi incelen-
mektedir. Bdylece galisma, sektorel iletisim pratiklerinde siirdiiriilebilirlik odak-
I1 yaklagimlarin giiven ingasinda ne derece belirleyici oldugunu ortaya koymayi
amagclamaktadir.

Aragtirmada nitel yontem yaklasimi tercih edilmistir ve paydas gruplarin-
dan secilen bireylerle derinlemesine goriismeler gerceklestirilmistir. Goriigme-
lerde, paydaslarin siirdiiriilebilirlik kavramina dair farkindalik diizeyleri, ilag
sirketlerinin bu konudaki iletisim stratejilerine dair algilari ve bu iletisimin
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giiven insas1 lizerindeki etkileri sorgulanmaktadir. Bu kapsamda, paydasla-
rin hem kurumsal mesajlara hem de sirketlerin gergcek uygulamalarina yone-
lik tutumlar1 degerlendirilmekte; algilanan samimiyet, sorumluluk ve seffaflik
gibi unsurlarin giiven olusumunu nasil etkiledigi analiz edilmektedir. Caligsma,
ozellikle kurumsal siirdiiriilebilirlik iletisiminin yalnizca kurumsal raporlarla
smirl kalmayip, paydas odakli gliven temelli bir iletisim bigimine doniismesi
gerektigine dikkat cekmektedir. Bu durum, siirdiiriilebilirlik iletisiminin stratejik
bir kurumsal gereklilik oldugunu ve paydaslarla uzun vadeli iligkilerin temel
belirleyicilerinden birine donistiigiinii géstermektedir.

Arastirmanin sonucunda, ilag sirketlerinin giivenilirliklerini artirmak ve pay-
daslartyla daha seffaf, etkili iligkiler kurmak i¢in siirdiiriilebilirlik iletisimini na-
sil yapilandirmalar1 gerektigine dair dneriler sunulmaktadir. Elde edilen bulgular,
stirdiiriilebilirlik iletigiminin yalnizca kurumsal imaj1 gii¢lendirmekle kalmayip,
ayn1 zamanda paydas giivenini pekistirerek sektoriin sosyal mesruiyetini des-
tekledigini ortaya koymaktadir. Calisma, saglik sektoriindeki siirdiiriilebilirlik
iletisiminin pratik etkilerini irdeleyen literatiire katki saglamay1 hedeflemektedir.
Bu yoniiyle arastirma, hem akademik hem de uygulamaya doniik bir boslugu
doldurarak sektor profesyonelleri igin yol gosterici nitelik tagimaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik iletisimi, Ila¢ Sirketleri, Paydas Teo-
risi, Gliven

Dr. Bahsende COBAN AZiZOGLU
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ABSTRACT

Today, sustainability has become a fundamental element of corporate respon-
sibility, not only in its environmental aspects but also in its social and economic
aspects. In this context, the sustainability communications of pharmaceutical
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companies, a critical player in the healthcare sector, generate significant trust
among the public and industry stakeholders. Furthermore, due to the vital role
pharmaceutical companies play in public health, transparency and consistency in
sustainability communications are of paramount importance compared to other
sectors. This study examines how pharmaceutical companies’ sustainability-fo-
cused communication activities are perceived by key stakeholders—patients,
physicians, and pharmacists—and the impact of this perception on trust in the
companies. Thus, the study aims to reveal the extent to which sustainability-fo-
cused approaches in sectoral communication practices play a decisive role in
building trust.

A qualitative methodology was employed in the research, and in-depth inter-
views were conducted with individuals selected from stakeholder groups. The
interviews explored stakeholders’ awareness of the concept of sustainability,
their perceptions of pharmaceutical companies’ communication strategies, and
the impact of this communication on building trust. In this context, stakehol-
ders’ attitudes toward both corporate messages and companies’ actual practices
are evaluated, and how elements such as perceived sincerity, responsibility, and
transparency influence trust formation is analyzed. The study highlights the need
for corporate sustainability communication to be more than limited to corporate
reports, but rather to evolve into a stakeholder-focused, trust-based form of com-
munication. This demonstrates that sustainability communication is a strategic
corporate necessity and has become a key determinant of long-term relationships
with stakeholders.

The study provides recommendations on how pharmaceutical companies
can structure their sustainability communication to enhance their credibility and
establish more transparent and effective relationships with their stakeholders.
The findings reveal that sustainability communication not only strengthens the
corporate image but also supports the social legitimacy of the sector by strengt-
hening stakeholder trust. The study aims to contribute to the literature examining
the practical impact of sustainability communication in the healthcare sector. In
this respect, the research fills a gap in both academic and practical aspects, pro-
viding guidance for industry professionals.

Keywords: Sustainability Communication, Pharmaceutical Companies,
Stakeholder Theory, Trust
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Serbest Egrisel Formlu Cam Yiizeylerin Farkhh Yonlenmelerde
Dogal Aydinlatma Performansi
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OZET

Mimari tasarimda siirdiiriilebilirlik, yapilarin ¢evreye olan olumsuz etkilerini
minimum seviyeye indirmeyi, enerji tiiketimini azaltmay1 ve kullanici konfo-
runun artmasini amagclar. Yapilarda saydam yiizeylerin konumu, biiytikligii ve
sekli giinisigini kontrol etmek i¢in 6nemli bir role sahiptir. Giinisig1 kontroliiniin
saglanmasi, pasif enerji stratejilerini binaya dogru bir sekilde entegre etmeye
de yardimci olur. Yeterli diizeyde ve i¢ mekan fonksiyonunun gerektirdigi ni-
telikte glinigig1 saglanmasi, yapma aydinlatma sistemlerine duyulan ihtiyacin
azalmasina ve gorsel konfor kosullarinin olusturulmasina katki saglar. Giinii-
miizde saydam yiizeylerin yogun ve serbest formlarda kullanildig1 yapi tipleri
genellikle estetik yonleriyle dikkat ¢ektikleri icin yayginlasmistir. Bu tip yapi-
larda geometri, i¢ mekaninin giinisigiyla kurdugu etkiyi dogrudan belirleyen bir
unsurdur. Giines 151g1n1n yiizeye dik aciyla geldigi durumlarda mekéna 151k girisi
en ylksek diizeye ulassa da, serbest egrisel cam yiizeyler kis doneminde yeterli
aydimlik seviyelerini saglayamayabilir. Yaz doneminde ise direkt giines 1sinim1
etkisini azaltmasi nedeniyle koruma agisindan fayda saglayabilir. Serbest formlu
egrisel cam yiizeylerin farkli iklim donemlerindeki glinisig1 davraniglarini sayi-
sal verilerle karsilagtiran ¢aligsmalarin sinirli oldugu goriilmektedir.

Bu calismanin amaci, egrisel ve diiz formda cam yiizeylerin giinisig1 perfor-
manslarin1 DesignBuilder program araciligiyla simiilasyon yoluyla karsilagtiril-
masidir. Olusturulmus konut modelinde, dort yon i¢in ayri ayri yap1 kabugunda
saydamlik oranlar1 esit olan diiz ve egrisel cam yiizey konfigilirasyonuyla tiiretil-
mis iki senaryoda, salonun i¢ mekan aydinlik seviyeleri ve dagiliminin degisimi;
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giinis1g1 faktorii (Daylight Factor) ve diizgiin yayilmislik (Uniformity) metrikleri
lizerinden incelenmistir. Caligma alani olarak, Tiirkiye’de giines 1ginim etkileri-
nin yogun olarak hissedildigi iliman-nemli iklim bdlgesinde yer alan Kocaeli ili
secilmistir.

Bu calisma, konut tasariminda serbest egrisel formlu cam yiizeylerin yalniz-
ca yapinin gorsel etkisine art1 deger katma amagli tasarlanan unsurlar degil, ayni
zamanda i¢ gorsel konforu da arttirma yoniinde katki saglayan dnemli mimari
tasarim 6geleri oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Daylight Factor, Uniformity, Serbest Egrisel Formlu
Cam Yiizeyler, Konut, DesignBuilder

Natural Lighting Performance Of Free-Form Curved Glass
Surfaces In Different Orientations

Berrak Eyliil CILENK
Kocaeli University

Department Of Architecture
245144025@kocaeli.edu.tr

ABSTRACT

Sustainability in architectural design aims to minimize the negative impact
of buildings on the environment, reduce energy consumption, and increase user
comfort. The position, size, and shape of transparent surfaces in buildings play
an important role in controlling daylight. Ensuring daylight control also helps
to properly integrate passive energy strategies into the building. Providing suf-
ficient daylight of the quality required for interior space functions contributes
to reducing the need for artificial lighting systems and creating visual comfort
conditions. Building types that extensively use transparent surfaces in free-form
designs have become widespread, primarily due to their aesthetic appeal. In such
buildings, geometry is a factor that directly determines the effect daylight has on
the interior space. Although light entry into the space reaches its highest level
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when sunlight hits the surface at a perpendicular angle, free-form curved glass
surfaces may not provide sufficient light levels during the winter season. In the
summer, however, they can be beneficial in terms of protection because they re-
duce the effect of direct sunlight. There appears to be a limited number of studies
comparing the daylight behavior of free-form curved glass surfaces in different
climate periods using numerical data.

The purpose of this study is to compare the daylight performance of curved
and flat glass surfaces through simulation using the DesignBuilder program. In
the residential model created, two scenarios derived from flat and curved glass
surface configurations with equal transparency ratios in the building envelope
for each of the four directions were examined in terms of changes in the interior
light levels and distribution of the living room, using the daylight factor and uni-
formity metrics. Kocaeli province, located in a temperate-humid climate region
of Turkey where solar radiation effects are intensely felt, was selected as the
study area.

This study reveals that free-curved glass surfaces in residential design are
not only elements designed to add value to the visual impact of the structure but
also important architectural design elements that contribute to increasing interior
visual comfort.

Keywords: Daylight Factor, Uniformity, Free-Form Curved Glass Surfaces,
Residential, DesignBuilder
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OZET

Limanlar, iilkelerin diinyaya agilan kapilar olarak ulusal ve uluslararasi tica-
retin bel kemigini olusturmaktadir. Tiirkiye, jeopolitik ve jeoekonomik konumu
itibariyle dogu-bat1 ticaretinde koprii gorevi iistlenmektedir. Bu yoniiyle deniz
yolu tasimaciliginda Tiirkiye’de bulunan limanlar 6nemli roller {istlenmektedir.
Gilnilimiizde is ve operasyonel siireclerin siirdiiriilebilirligi konusu, farkindaligin
artt1ig1 6nemli bir calisma alani olarak karsimiza ¢ikmaktadir. Kiiresel ticaretin
yiizde 80’inin deniz yoluyla gerceklestigi géz 6niine alindiginda siirdiiriilebilirlik
cevresel, sosyal ve ekonomik boyutlartyla denizciligin ana giindemlerinden bi-
rini olusturmaktadir. Son yillarda hem ulusal hem de uluslararasi yaptirimlar,
denizcilik isletmelerini siirdiiriilebilir yontemler benimsemeye ve konu hakkinda
gerekli adimlari atmaya zorlamaktadir. Avrupa Yesil Mutabakatinin getirdigi Si-
nirda Karbon Diizenlemesi ve denizcilik sektoriintin Emisyon Ticaret Sistemi’ne
dahil edilmesi de bu duruma 6rnek teskil etmektedir. Ulkemizde, 18 Kasim 2023
tarihinde yiirtirliige giren Kiy1 Tesislerine Yesil Liman Sertifikas1 Diizenlenmesi
Hakkinda Y 6netmelik, gemi ve yiikten kaynakli kirliligin azaltilmasi/onlenmesi
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ve enerjinin yonetimi gibi ¢esitli hususlarda denizcilik aktorlerine tesvik edici
bir ¢erceve sunmaktadir. Bu kapsamda ¢aligmanin amaci, sertifikasyon siirecin-
de izlenmesi gereken adimlarin siirdiiriilebilirligin cevresel, sosyal ve ekonomik
boyutlartyla iliskisini ortaya koymak ve s6z konusu adimlarin liman siirdiiriile-
bilirligine ve isletmelerde siirdiiriilebilirlik anlayisinin kurumsallagsmasina sag-
ladig1 katkilar1 aragtirmaktir, Aragtirmada, nitel arastirma yontemlerinden dokii-
man analizi kullanilarak akademik yazin taramas1 yapilmistir.

Anahtar Kelimeler: Yesil Liman, Siirdiiriilebilir Liman Yo6netimi, Sertifi-
kasyon, Siirdiiriilebilirlik Boyutlar1
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ABSTRACT

Ports serve as gateways connecting countries to the world and constitute the
backbone of national and international trade. Tiirkiye acts as a bridge in east—
west trade with its geopolitical and geoeconomic location. In this regard, Turkish
ports play significant roles in maritime transportation. Today, the sustainability
of business and operational processes has become an important field of study
with increasing awareness. Considering that 80% of global trade is carried out by

67



@I_ NARS .
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

sea, sustainability with its environmental, social, and economic dimensions has
become one of the main agenda topics in the maritime industry. In recent years,
both national and international regulations have compelled maritime businesses
to adopt sustainable practices and take the necessary steps on this issue. The
Carbon Border Adjustment Mechanism introduced by European Green Deal and
the inclusion of the maritime sector in the European Union Emissions Trading
System are examples of this tendency. The Regulation on Issuing Green Port
Certificates for Coastal Facilities which entered into force on 18 November 2023
provides an encouraging framework for maritime stakeholders in various areas
such as the reduction/prevention of pollution arising from vessels and cargo and
energy management in Tiirkiye. In this context, the aim of this study is to reveal
the relationship between the steps required in the certification process and the en-
vironmental, social, and economic dimensions of sustainability and to investiga-
te the contributions of these steps to port sustainability and the institutionalizati-
on of sustainability understanding in businesses. The study employs a qualitative
research design and uses document analysis to review the academic literature.

Keywords: Green Port, Sustainable Port Management, Certification, Sustai-
nability Dimensions
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PEM Yakit Hiicrelerinde Bipolar Plaka Kanal Geometrilerinin
Yapay Zeka Destekli Siirdiiriilebilir Tasarim Analizi

Ogr. Gor. Bilge YILMAZ

Istanbul Gelisim Universitesi
biyilmaz@gelisim.edu.tr
https://orcid.org/0000-0003-0199-9541

OZET

Gunilimiizde fosil yakitlara dayali enerji liretim sistemlerinin gevresel etkileri,
iklim degisikligi ve ekosistem tahribati agisindan ciddi sorunlar olusturmakta-
dir. Bu baglamda, atik iiriin olarak yalnizca su agiga ¢ikaran ve zararli emisyon
iiretmeyen Proton Degisim Membranli (PEM) yakit hiicreleri, ¢evre dostu ve
stirdiiriilebilir enerji teknolojileri arasinda 6ne ¢ikmaktadir. PEM yakit hiicre-
lerinin yenilenebilir enerji sistemleriyle entegre edilebilmesi ve gevresel etkile-
rinin minimum seviyede olmasi, bu sistemleri temiz enerji doniisiimiinde kritik
bir konuma tagimaktadir. Yakit hiicrelerinin performansi ve ¢evresel verimliligi
ise biiyiik 6lgtide bipolar plaka tasarimi ve 6zellikle akis kanali geometrilerine
baglidir.

Bu ¢alismada, PEM yakit hiicrelerinde kullanilan bipolar plaka kanal geo-
metrileri, literatiirde yer alan hesaplamali akiskanlar dinamigi (CFD) temelli
caligmalar {izerinden karsilastirmali olarak degerlendirilmistir. Serpantin, para-
lel, interdigit, zigzag, biyomimetik ve mikrokanal tasarimlari; basing kaybi, gaz
dagilim homojenligi, su birikimi ve sicaklik dagilimi kriterleri ¢ergevesinde ele
almmustir. Literatiir bulgulari, serpantin ve biyomimetik kanal tasarimlarinin su
tahliyesi ve gaz dagilimi agisindan avantaj sagladigini, paralel kanal geometri-
lerinin ise diisiik basing diisiisiine ragmen su birikimi riskini artirabildigini gos-
termektedir. Mikrokanal tasarimlar yiiksek 1s1 transferi performansi sunmasina
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karsin {iretim karmasiklig1 ve artan basing kaybi gibi sinirlamalara sahiptir.

Calismanin devaminda, CFD tabanli literatiir verilerinin yapay zeka destekli
optimizasyon yaklasimlari ile degerlendirilmesine yonelik bir metodolojik cer-
ceve sunulmaktadir. Yapay sinir aglar1 ve destek vektor makineleri kullanilarak
kanal geometrisi ile performans parametreleri arasindaki iliskilerin modellen-
mesi; genetik algoritmalar ve parcacik siirii optimizasyonu ydntemleri ile ¢ok
kriterli tasarim optimizasyonu yapilmasi éngoriilmektedir. Bu yaklagimin, enerji
tilketimini azaltan, su ve 1s1 yonetimini iyilestiren ve gevresel stirdiiriilebilirligi
destekleyen bipolar plaka tasarimlarinin gelistirilmesine katki saglamasi beklen-
mektedir.

Anahtar Kelimeler: Siirdiiriilebilir Enerji, PEM Yakit Hiicreleri, Bipolar
Plaka, Kanal Geometrisi, Yapay Zeka Destekli Optimizasyon

Fuel Cells: Artificial Intelligence-Assisted Sustainable Design
Analysis of Bipolar Plate Channel Geometries

Lecturer Bilge YILMAZ

Istanbul Gelisim University
biyilmaz@gelisim.edu.tr
https://orcid.org/0000-0003-0199-9541

ABSTRACT

The environmental impacts of fossil fuel-based energy systems have raised
serious concerns regarding climate change and ecosystem degradation. In this
context, Proton Exchange Membrane (PEM) fuel cells have emerged as environ-
mentally friendly and sustainable energy technologies, as their only by-product
is water and they produce no harmful emissions. The ability of PEM fuel cells to
be integrated with renewable energy sources further enhances their importance
in clean energy transitions. The environmental performance and efficiency of
PEM fuel cells are strongly influenced by the design of bipolar plates, particular-
ly the geometry of flow channels.
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In this study, bipolar plate channel geometries used in PEM fuel cells are
comparatively evaluated based on computational fluid dynamics (CFD)-based
studies reported in the literature. Serpentine, parallel, interdigitated, zigzag, bio-
mimetic, and microchannel designs are examined with respect to pressure loss,
gas distribution uniformity, water accumulation, and temperature distribution.
Literature findings indicate that serpentine and biomimetic channel geometries
provide effective water management and improved gas transport, while parallel
channels, despite their low pressure drop, tend to increase the risk of water accu-
mulation. Microchannel designs offer superior heat transfer performance but are
limited by increased pressure losses and manufacturing complexity.

Furthermore, a methodological framework for artificial intelligence-assisted
optimization based on CFD-derived literature data is proposed. Machine learning
techniques such as artificial neural networks and support vector machines are
suggested to model the relationship between channel geometry and performan-
ce parameters, while heuristic optimization methods such as genetic algorithms
and particle swarm optimization are considered for multi-objective optimization.
The proposed approach aims to support the development of energy-efficient, en-
vironmentally sustainable bipolar plate designs for PEM fuel cell applications.

Keywords: Sustainable Energy, PEM Fuel Cells, Bipolar Plate, Channel Ge-
ometry, Artificial Intelligence-Based Optimization
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1  Bu bildiri 2021-22-D2-B04 kodlu “Karbon Emisyonu ve CSY (Cevresel Sosyal Yonetisim)
Riskleri Bakimindan Siirdiiriilebilir Finansa Erisim Durumlarinin Analizi: Segilmis Tiirkiye
Organize Sanayi Bolge Firmalar1 Uzerine Bir Inceleme” bashikli bilimsel arastirma projesin-
den tiiretilmistir.
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OZET

Bu ¢alisma, 1sitma ve iklimlendirme sektdriine temel girdiler saglayan X fir-
masinin (Calismada firma ismi sakli tutulmaktadir. “X firmas1” firmanin unvanint
temsil etmektedir.) 2023 ve 2024 yili ISO 14064 Standartlarina gére hazirlanan
“Sera Gaz1 Emisyon Raporlar1” sonuglarinin ortaya konulmasini amaglamakta-
dir. Bu kapsamda 6ncelikli olarak raporlar hazirlanirken izlenen hazirlik siireci,
firmanin sundugu verilerin diizenlenmesi, verilerin yazilim sistemine aktarimu,
verilerin kontrolii, sonuglarin elde edilmesi ve diizenli sekilde raporlanmast sii-
recleri paylasilacaktir.

X Firmasi’nin 2023 ve 2024 yil1 ISO 14064 Sera Gazi Emisyon Raporlari,
firmanin sundugu verilerin Quickcarbon yazilimina aktarilmasi ve yazilimin so-
nug ¢iktilarinin analiz edilmesi ile hazirlanmistir. Calisma sonucunda; X firma-
sinin kendi kontroliindeki kaynaklarin kullanimi sonucu ortaya ¢ikan Kategori
1 Emisyonlarma (dogrudan emisyon); satin alinip tiiketilen elektrik, buhar, 1s1
veya sogutma kaynakli Kategori 2 Emisyonlarina (dolayli emisyon); ulasimdan
kaynakli Kategori 3 Emisyonlarina (dolayli emisyon); satin alinan mallar ve
hizmetlerden kaynakli Kategori 4 Emisyonlarina (dolayli emisyon) ulasilmistir.
Makro diizeyde ulasilan kategori emisyonlarinin yani sira faaliyet diizeyinde ve
is birimi diizeyinde emisyon verileriyle ¢alisma detaylandirilmistir.

Elde edilen bulgular sera gazi emisyon stratejilerinin olusturulup izlenmesi,
ulusal ve uluslararasi standartlara uygun sekilde iiretim ve ticaret faaliyetlerinin
yuriitiilmesi, seffafligin arttirilmasi ve iklim degisikligi ile miicadele konusunda
onlemler alinmasi yoniinden 6nem arz etmektedir.

Anahtar Kelimeler: ISO 14064 Sera Gaz1 Emisyon Raporlamasi, Dogrudan
Emisyonlar, Dolayli Emisyonlar, Sera Gazi Emisyon Azaltimi
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ABSTRACT

This study aims to present the results of the “Greenhouse Gas Emission Re-
ports” for the years 2023 and 2024, prepared in accordance with ISO 14064
Standards for Company X (the company name is withheld in this study; “Com-
pany X” is used as a placeholder for the firm’s legal title), which supplies essen-
tial inputs to the HVAC (Heating, Ventilation, and Air Conditioning) sector. In
this context, the processes followed during report preparation—including the
preparatory phase, organization of company-provided data, transfer of data into
the software system, data checking, derivation of results, and systematic repor-
ting—are outlined.

The ISO 14064 Greenhouse Gas Emission Reports for Company X for 2023
and 2024 were prepared by transferring the data supplied by the company into
the Quickcarbon software and analyzing the resulting outputs. The study iden-
tified Category 1 emissions (direct emissions) arising from sources under Com-
pany X’s operational control; Category 2 emissions (indirect emissions) associ-
ated with purchased and consumed electricity, steam, heat, or cooling; Category
3 emissions (indirect emissions) originating from transportation activities; and
Category 4 emissions (indirect emissions) resulting from purchased goods and
services. In addition to macro-level category emissions, the study further elabo-
rates the findings at the activity and business-unit levels.

The findings are significant for the development and monitoring of greenhou-
se gas emission strategies, the implementation of production and commercial ac-
tivities in accordance with national and international standards, the enhancement
of transparency, and the adoption of measures to combat climate change.

Keywords: ISO 14064 Greenhouse Gas Emission Reporting, Direct Emissi-
ons, Indirect Emissions, Greenhouse Gas Emission Reduction
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OZET

Gunilimiizde kadin lider ve yoneticiler is yasaminda ¢esitli sorunlarla karsi-
lasmaktadir. Kiiresel 6l¢ekte tim kamu yonetimi sistemlerinde benzer sorunlarla
karsilagmak miimkiindiir. Bu baglamda, toplumsal cinsiyet esitsizligi kapsamin-
da kadin liderlerin karsilagtig1i sorunlarin temelinde, toplumlara egemen olan
ataerkil bakis acis1 bulunmaktadir. Kiiltiirel, ekonomik, dini ve diger toplumsal
faktorler de bu sorunlarin 6nemli nedenlerindendir. Cinsiyet kimliklerinin sekil-
lendigi ve rollerin belirlendigi toplumun en kiigiik birimi “aile”dir. Kadinlarin
kiiresel 6lgekte caligma hayatinda yasadigi sorunlarin kokenini burada aramak
yanlig olmayacaktir. Kadin liderler, {ist diizey yonetim pozisyonlarina erisme
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konusunda toplumsal cinsiyet esitsizligi ¢ercevesinde cesitli engellerle karsilas-
maktadir. Bunlar arasinda cam tavan bariyerleri, imposter sendromu, cam ugu-
rum fenomeni, siiper kadin ideali, mentorluk ve ag olusturma eksiklikleri gibi
sorunlar sayilabilir. Genel olarak degerlendirildiginde, s6z konusu sorunlarin
toplumsal, cevresel ve kisisel algilardan kaynaklandigini sdylemek miimkiin-
diir. Calismanin amaci, kamu yonetimi alaninda gérev yapan kadin liderlerin
cagimizda hala devam eden toplumsal cinsiyet esitsizligine dayali sorunlarin
ortaya koymaktir. Demokrasi, insan haklari ve etik degerlere iliskin gelismele-
re ragmen cinsiyet temelli sorunlar devam ettiginden, koklii ¢éziimlere ihtiyag
bulunmaktadir. Bu ¢aligma, kamu yonetiminde kadin liderlerin yasadig1 cinsiyet
esitsizliginden kaynaklanan sorunlara yonelik koklii ¢oziim Onerileri gelistirme-
yi amaglamaktadir.

Anahtar Kelimeler: Kadin Liderligi, Toplumsal Cinsiyet Esitsizligi, Kamu
Yonetimi
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ABSTRACT

In today’s world, female leaders and managers encounter various challenges
in professional life. Similar issues can be observed across public administration
systems on a global scale. In this context, the patriarchal perspective that dom-
inates many societies lies at the core of the problems faced by women leaders
within the framework of gender inequality. Cultural, economic, religious, and
other societal factors also constitute significant underlying causes of these is-
sues. The smallest unit of society in which gender identities are shaped, and roles
are defined is the family. It would not be inaccurate to trace the roots of the prob-
lems experienced by women in the global workforce back to this unit. Women
leaders face various barriers stemming from gender inequality when attempting
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to access senior managerial positions. Among these barriers are the glass ceiling,
impostor syndrome, the glass cliff phenomenon, the superwoman ideal, and de-
ficiencies in mentoring and networking. Overall, it is possible to argue that these
issues arise from societal, environmental, and personal perceptions. The aim of
this study is to identify the gender inequality—based challenges that women lead-
ers working in the field of public administration continue to face today. Despite
advances in democracy, human rights, and ethical values, gender-based prob-
lems persist, indicating a need for comprehensive and structural solutions. This
study seeks to develop fundamental solution proposals for the gender inequal-
ity—driven challenges experienced by women leaders in public administration.

Keywords: Female Leadership, Gender-Based Inequality, Public Sector
Administration
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Antik Kentlerin Siirdiiriilebilir Kiiltiir Turizmi Icin Onemi:
Sagalassos Antik Kenti Ornegi
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OZET

Siirdiirtilebilir kiiltiir turizmi, kiiltlirel miras1 ve yerel topluluklar karar alma
siireclerinin merkezine yerlestirerek kiiltiirel mirasin korunmasini ve yerel eko-
nomiyi destekleyen bir unsur haline gelmesini saglamaktadir. Tiirkiye sahip ol-
dugu kiiltiirel miras zenginligi ile stirdiiriilebilir kiiltiir turizmi agisindan avan-
tajli bir durumdadir. Ozellikle gegmis uygarliklarin yasamlar1 hakkinda bilgiler
sunan antik kentler siirdiiriilebilir kiiltiir turizmi kapsaminda diizenlenen turistik
faaliyetlerin temelini olusturmaktadir. Dolayisiyla bu alanlarin 6zgiin yapisinin
korunarak gelecek kusaklara aktarilmasi bir taraftan gecmise dair bilgiler sunar-
ken, diger taraftan bulundugu yorede turistik hareketlilik olusturmaktadir. Bu
baglamda arkeolojik kazilar sonucu ortaya ¢ikan buluntulariyla {inlenen Burdur
ili Aglasun ilgesinde yer alan Sagalassos Antik Kenti, bulundugu yoreye hem
ekonomik hem de kiiltiirel anlamda katk1 saglayan 6nemli bir turistik ¢ekiciliktir.
Oyle ki 2024 yilinda Sagalassos yiiz binin iizerinde kisi tarafindan ziyaret edil-
mistir. Buna bagli olarak ¢alismada dokiiman incelemesi yontemiyle akademik
ve kurumsal kaynaklar ile Sagalassos Antik Kenti’nden elde edilen bilgilerden
yararlanilarak siirdiiriilebilir kiiltiir turizmi i¢in antik kentlerin 6nemini vurgula-
mak amaglanmustir.

Anahtar Kelimeler: Turizm, Sirdiriilebilir Turizm, Strdiiriilebilir Kiiltiir
Turizmi, Antik Kentler, Sagalassos Antik Kenti.
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ABSTRACT

Sustainable cultural tourism ensures the preservation of cultural heritage and
becomes a factor that supports the local economy by placing cultural heritage
and local communities at the center of decision-making processes. Tiirkiye is in
an advantageous position in terms of sustainable cultural tourism with its rich
cultural heritage. Ancient cities, which provide information about the lives of
past civilizations, form the basis of tourist activities organized within the scope
of sustainable cultural tourism. Therefore, preserving the unique structure of
these areas and passing them on to future generations provides information about
the past while also generating tourist activity in the region. In this context, the
ancient city of Sagalassos, located in the Aglasun district of Burdur province,
which is famous for the findings unearthed as a result of archaeological excava-
tions, is an important tourist attraction that contributes to the region both eco-
nomically and culturally. So much so that in 2024, Sagalassos was visited by
over one hundred thousand people. Accordingly, the study aims to emphasize
the importance of ancient cities for sustainable cultural tourism by utilizing ac-
ademic and institutional sources and information obtained from the ancient city
of Sagalassos through document review.

Keywords: Tourism, Sustainable Tourism, Sustainable Cultural Tourism,
Ancient Cities, Sagalassos Ancient City.
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Siirdiiriilebilir Kalkinma Boyutlarinin Kamu Yo6netimi
Kalitesine Etkisi: Karsilastirmah Makine Ogrenmesi ve SHAP
Tabanh Bir Analiz

Dr. Ogr. Uyesi Burcu KARTAL
Recep Tayyip Erdogan Universitesi
burcu.kartal@erdogan.edu.tr
ORCID: 0000-0001-8340-0234

OZET

Kamu yonetimi kalitesi (Quality of Government — QoG), iilkelerin siirdiiriile-
bilir kalkinma performansini dogrudan etkileyen kurumsal bir ¢er¢eve sunmak-
tadir. Stirdiirtilebilir kalkinmanin 17 boyutunun QoG tizerindeki etkisine yonelik
literatiir hizla gelismekte olsa da, bu ¢ok boyutlu iligkilerin dogrusal olmayan ya-
pis1 ve gdstergeler arasi etkilesimler klasik istatistiksel modellerle sinirlt bicimde
aciklanabilmektedir. Bu ¢aligmanin temel amaci, 17 stirdiiriilebilirlik gostergesi-
nin QoG endeksi iizerindeki etkisini aga¢ tabanli modeller ve yapay sinir aglari
kullanarak kapsamli bi¢imde analiz etmek ve hangi gostergelerin kurumsal ka-
lite tizerinde daha belirleyici oldugunu ortaya koymaktir. Arastirmada, dogrusal
olmayan Oriintiileri yakalamak amaciyla Random Forest, Gradient Boosting ve
XGBoost gibi agac tabanl algoritmalar; karmasik etkilesimleri temsil edebilmek
icin ise yapay sinir aglart (ANN) uygulanmistir. Modeller, iilkelerin farkli yillara
ait siirdiiriilebilirlik performanslari tizerinden QoG degerleri i¢in tahminleyici
bir ¢ergeve sunmakta ve boylece ¢ok boyutlu degisken uzayindaki iligkilerin
kesfedilmesine olanak saglamaktadir. Model sonuglarimin yorumlanabilirligini
artirmak i¢in Ozellik 6nemi (feature importance) analizleri yapilmig, ardindan
degiskenlerin QoG {tizerindeki katkisin1 dogrusal olmayan ve etkilesimli yapi-
larla birlikte degerlendirmek amaciyla SHAP (SHapley Additive exPlanations)
yontemi kullanilmisti. SHAP degerleri, her bir gostergenin QoG skorunu arti-
ric1 veya azaltict etkisini kiiresel 6l¢ekte ayrintili bigimde ortaya koymus; farkli
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algoritmalarin bulgularini karsilastirmaya imkan vermistir. Caligmanin 6zgiin
degeri; 17 siirdirilebilirlik gostergesinin QoG iizerindeki etkisini agac tabanli
modeller ve yapay sinir aglarini bir arada kullanarak analiz etmesi, bu etkileri
SHAP tabanli yorumlanabilirlik araglariyla karsilastirmali bigimde sunmasi ve
politika yapicilar i¢in hangi siirdiriilebilirlik alanlarinin kurumsal kapasiteyi
giiclendirmede daha kritik oldugunu sistematik olarak ortaya koymasidir.

Anahtar Kelimeler: Siirdiiriilebilir Kalkinma, Kamu Y 6netimi Kalitesi, Ma-
kine Ogrenmesi, Yapay Sinir Aglar;, SHAP Analizi

Asist. Prof. Burcu KARTAL
Recep Tayyip Erdogan University
burcu.kartal@erdogan.edu.tr
ORCID: 0000-0001-8340-0234

ABSTRACT

Quality of Government (QoG) provides an institutional framework that di-
rectly influences countries’ sustainable development performance. Although the
literature on the impact of the 17 dimensions of sustainable development on
QoG is rapidly evolving, the non-linear structure of these multidimensional re-
lationships and the interactions between indicators can only be explained to a
limited extent using classical statistical models. The main objective of this study
is to comprehensively analyse the impact of 17 sustainability indicators on the
QoG index using tree-based models and artificial neural networks and to reveal
which indicators are more decisive for institutional quality. To capture non-linear
patterns, tree-based algorithms such as Random Forest, Gradient Boosting, and
XGBoost were applied; artificial neural networks (ANN) were used to repre-
sent complex interactions. The models provide a predictive framework for QoG
values based on countries’ sustainability performance across different years,
thereby enabling the discovery of relationships in a multidimensional variable
space. To enhance the interpretability of the model results, feature importance
analyses were conducted, followed by the use of the SHAP (SHapley Additive
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exPlanations) method to evaluate the contribution of variables to QoG along-
side non-linear and interactive structures. SHAP values revealed in detail the
global scale effect of each indicator on increasing or decreasing the QoG score,
allowing for a comparison of the findings of different algorithms. The original
value of the study lies in its analysis of the impact of 17 sustainability indicators
on QoG using both tree-based models and artificial neural networks, its compa-
rative presentation of these impacts using SHAP-based interpretability tools, and
its systematic identification of which sustainability areas are more critical for
strengthening institutional capacity for policymakers.

Keywords: Sustainable Development, Quality of Government, Machine Le-
arning, Artificial Neural Networks, SHAP Analysis
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Ars. Gor. Dr. Mustafa YILMAZ
Erciyes Universitesi

mustafa.yilmaz@erciyes.edu.tr
https://orcid.org/0000-0003-3255-3788

Dr. Burcu YILMAZ

Kayseri Universitesi

burcukayal 07@gmail.com
https://orcid.org/0000-0002-6004-0640

OZET

Giiniimiizde turizm ve seyahat faaliyetlerinde siirdiiriilebilir ulasim ve lojis-
tik, bu faaliyetlerin ¢evresel etkilerini belirlemede 6nemli bir alan olarak ortaya
cikmaktadir. Diinyada turizm faaliyetlerinin ve hareketliliginin artmasi, yolcu
tasimaciliginda ve rekreatif faaliyetlerdeki bireysel hareketlilikte enerji tiiketi-
mini, sera gazi emisyonlarini ve ¢evre baskilarini 6nemli dl¢lide artirmaktadir.
Bu durum hem destinasyonlarin tagima kapasitelerini zorlastirmakta hem de iil-
kelerin ¢evresel stirdiiriilebilirlik ve iklim degisikligiyle miicadele hedeflerini
etkilemektedir. Bu ¢ergcevede turizmde ulagim ve lojistik, turistlerin bir destinas-
yona erisimini ve destinasyon i¢i hareketliligin, turistik tirlinlerin ve hizmetlerin
akiginin siirdiiriilebilir bigimde olusturulmasini gerektirmektedir. Bu kapsamda
bu calisma, turizmde ulasim ve lojistigin ¢cevresel boyutunu analiz etmeyi amag-
lamaktadir. Bu dogrultuda, Web of Science veri tabaninda, 1996-2025 yilla-
r1 igin siirdiiriilebilirlik ve gevre odakli anahtar kelimeler ile turizm ve ulagimi
niteleyen anahtar kelimeler birlikte kullanilarak sorgulama gerceklestirilmistir.
Bu ¢ergevede R biblioshiny paketi ve VOSviewer programlariyla kapsamli bir
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analiz yapilmistir. Bulgulara gore, en sik kullanilan anahtar kelimeler davranis
(behavior), etki (impact) ve hareketlilik (mobility) olarak belirlenmistir. Calis-
malarin bagladig ilk yillarda daha ¢ok karbon emisyonu, hava kalitesi ve hava
yolu ulagimina odaklanilirken, 2015 sonrasinda turizmle birlikte iklim degisikli-
gi, toplu ulasim, rekreatif faaliyetler ve seyahat davranisi konular1 6ne ¢ikmaya
baslamigtir. 2020°den sonra ise siirdiiriilebilir hareketlilik, yesil lojistik, giinliik
hareketlilik konularina odakli arastirmalara yonelim oldugu tespit edilmistir. Bu
alanda en ¢ok atif alan ¢aligmalar, turizm ve seyahatin neden oldugu ulagim fa-
aliyetlerini karbon emisyonu, enerji tiiketimi, ekolojik ayak izi, hava kirliligi,
ulasim yollarmin yetersizligi ve aktif ulasim gibi temalar {izerinden degerlen-
dirmektedir. Tematik alan analizi, belirli tasit tiirleri ya da iilkelere odaklanan
stirdiiriilebilirlik ¢aligmalarinin gelisime agik oldugunu, siirdiiriilebilir ulagim
ile stirdiiriilebilir kalkinma gibi kavramlarin literatiirde potansiyeli yliksek fakat
aragtirmacilar tarafindan yeterli diizeyde ele alinmamis temalar olarak ortaya
ciktigimi gostermektedir. Bu konuda yapilan ¢alismalar, Cin basta olmak {ize-
re Avustralya ve Ingiltere’de yogunlasmaktadir. Ingiltere, ABD ve Hollanda bu
alanda yapilan calismalarin ilk yillarinda daha aktif iken 2020 sonrasinda Cin,
Guney Kore, Tayland ve Tiirkiye 6ne ¢ikmaktadir. Bulgular, turizmde ulasim
ve lojistik alaninda politika yapicilar igin baz1 sonuglar ortaya koymaktadir. Tlk
olarak, artan turist hareketliliginin ¢evresel etkilerini azaltmak i¢in ulagimda
azalt-kaydir—iyilestir yaklasgimiyla yolculuk ihtiyacini azaltan, 6zel arag¢ kulla-
nimini toplu tagima ve aktif ulasim modlarina kaydiran ve tagimaciligr diistik
emisyonlu teknolojilerle iyilestiren uygulamalara 6ncelik verilmelidir. Buna ek
olarak, siirdiiriilebilir hareketlilik ¢alismalarinin sinirli oldugu gelismekte olan
destinasyonlarda turizm kaynakli ulasim ve lojistik emisyonlarini diizenli 6l¢en
veri sistemleri gelistirilmelidir. Buna yonelik olarak, yerel yonetimlere ve islet-
melere egitim programlart sunulmalidir. Son olarak, siirdiiriilebilir ulagim, enerji
kullanimi, bireysel hareketlilik ve turizm politikalarinin biitiinciil bir sekilde ele
alinmasi; siirdiiriilebilirlik ve iklim degisikligi konulariin turizme yonelik stra-
tejik planlar olusturmada daha etkili bigcimde yer almasini saglayacaktir.

Anahtar Kelimeler: Turizm, Seyahat, Ulagim, Lojistik, Siirdiiriilebilirlik
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The Environmental Dimension of Transport and Logistics
in Tourism: A Systematic Review with a Focus on Climate
Change and Sustainability
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ABSTRACT

In contemporary tourism and travel activities, sustainable transport and lo-
gistics have emerged as a critical domain in shaping the environmental impacts
of these activities. The global growth in tourism flows and mobility substantial-
ly increases energy consumption, greenhouse gas emissions, and environmental
pressures associated with passenger transport and individual mobility in recre-
ational activities. This situation strains the carrying capacities of destinations and
undermines countries’ environmental sustainability and climate change mitiga-
tion targets. In this context, transport and logistics in tourism require that tour-
ists’ access to destinations, intra-destination mobility, and the flow of tourism-re-
lated goods and services be organized in a sustainable manner. Accordingly, this
study aims to analyze the environmental dimension of transport and logistics in
tourism. To this end, a query was conducted in the Web of Science database for
the period 1996-2025 using sustainability- and environment-oriented keywords
in combination with keywords characterizing tourism and transport. Based on
the resulting dataset, a comprehensive analysis was carried out using the R bib-
lioshiny package and the VOSviewer software. The findings reveal that the most
frequently used keywords are behavior, impact, and mobility. In the early years of
the literature, studies predominantly concentrated on carbon emissions, air quali-
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ty, and air transport. However, after 2015, research increasingly began to address
climate change, public transport, recreational activities, and travel behavior in
conjunction with tourism. Since 2020, there has been a clear shift towards stud-
ies focusing on sustainable mobility, green logistics, and everyday mobility. The
most highly cited studies in this field evaluate transport activities generated by
tourism and travel through themes such as carbon emissions, energy consump-
tion, ecological footprint, air pollution, transport poverty, and active travel. The
thematic analysis shows that sustainability studies focusing on specific transport
modes or countries remain underdeveloped, while concepts such as sustainable
transport and sustainable development emerge as high potential yet insufficiently
explored themes in the literature. Research in this area is heavily concentrated in
China, followed by Australia and the United Kingdom. While the United King-
dom, the United States, and the Netherlands were more active in the earlier pe-
riod, China, South Korea, Thailand, and Tiirkiye have become more prominent
since 2020. The findings have several implications for policymakers in the field
of transport and logistics in tourism. First, to reduce the environmental impact
of increasing tourist mobility, priority should be given to measures based on the
avoid-shift-improve approach in transport, namely reducing the need for travel,
shifting from private car use to public transport and active modes, and improving
remaining transport activities through low-emission technologies. Moreover, in
developing destinations where studies on sustainable mobility are still limited,
data systems that regularly measure tourism-related transport and logistics emis-
sions should be established, and training programs should be provided for local
authorities and tourism businesses. Finally, addressing sustainable transport, en-
ergy use, individual mobility, and tourism policies in an integrated manner will
enable sustainability and climate change considerations to be incorporated more
effectively into strategic planning for tourism.

Keywords: Tourism, Travel, Transport, Logistics, Sustainability
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Tiirkiye’deki Universitelerin Siirdiiriilebilirlik Calismalarmin
Karsilastirmah Analizi
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OZET

Stirdiiriilebilir tiniversite kavrami, ¢evresel, toplumsal ve ekonomik acidan
stirdiiriilebilir bir yasam tarzin1 benimseyerek kendi ihtiyaglarini1 karsilayabilen
ve bu alanda liderlik eden yiiksekdgrenim kurumlarini ifade etmektedir. Univer-
siteler bir taraftan topluma ve kendisine fayda saglayan bireyler yetistirirken, ote
yandan egitim, arastirma ve bilimsel yayin ¢alismalar1 yaparak topluma 6nem-
li hizmetler sunmaktadirlar. Iste bu noktada, topluma &nciiliik etmesi beklenen
iiniversitelerin siirdiiriilebilirlik ¢alismalarini hangi 6l¢iide yaptiklari, siirdiiriile-
bilirlik perspektifleri olduk¢a dnemlidir.

Bu baglamda, {iniversite kampiislerindeki siirdiiriilebilirlik faaliyetlerini de-
gerlendiren 6nemli sistemlerden biri, Endonezya Universitesi tarafindan 2010
yilinda gelistirilen Ul GreenMetric Diinya Yesil Universiteler Siralama Siste-
mi’dir. Bu sistem, tiniversitelerin siirdiiriilebilirlik alanindaki ¢abalarini ve stra-
tejilerini; profil, ekonomik, ¢evresel ve sosyal boyutlar agisindan analiz etmek
icin tasarlanmistir.

Times Higher Education (THE) ise iiniversiteleri 6gretim, aragtirma ve ulus-
lararas1 gdriiniim agisindan puanlayan saglam bir metodoloji kullanilarak 6l-
¢lilmektedir. Yirmi y1l1 agkin siiredir her yil glincellenen ve yillardir 6grenciler,
veliler ve akademisyenler tarafindan giivenilen kiiresel bir {iniversite siralamasi
hazirlamaktadir. Buna gore liniversiteler, 6gretim, aragtirma ortami, arastirma
kalitesi, sanayi ve uluslararasi goriiniim gibi bes kategoride derecelenmektedir.

Bu arastirmada, tiniversitelerin siirdiiriilebilirlik faaliyetleri Tiirkiye 6zelinde
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incelenmigtir. 2024 yili Aralik ayinda yaymlanan Tirkiye’deki {liniversitelerin
Green Metric ile Times Higher Education (THE) performanslar karsilagtirma-
l1 olarak analiz edilmistir. Bu listelere giren Tiirkiye’deki ilk 10 {iniversite 6r-
neklem olarak se¢ilmistir. Incelenen iiniversiteler 6zelinde elde edilen bulgulara
gore Ul Yesil Metrik ile THE performanslar1 arasinda pozitif bir korelasyon
oldugu tespit edilmistir.
Anahtar Kelimeler: Siirdiiriilebilirlik, Yesil Universite, Yesil Olciim Arag-

lar1, UI Green Metric, THE

Comparative Analysis of Sustainability Practices of
Universities in Tiirkiye

Assoc. Prof. Dr. Burcu ZEYBEK
Istanbul University
burcu.zeybek@istanbul.edu.tr
0000-0002-2391-5727

ABSTRACT

The concept of a sustainable university refers to higher education institutions
that adopt environmentally, socially, and economically sustainable lifestyles,
meet their own needs, and demonstrate leadership in this field. While universi-
ties educate individuals who contribute to both society and the institution itself,
they also provide significant services to society through education, research, and
academic publications. At this point, the extent to which universities—expected
to guide society—engage in sustainability efforts and their sustainability per-
spectives become highly important.

In this context, one of the key systems evaluating sustainability activities on
university campuses is the Ul GreenMetric World University Ranking System,
developed by the University of Indonesia in 2010. This system is designed to an-
alyze universities’ sustainability efforts and strategies across profile, economic,
environmental, and social dimensions.
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Times Higher Education (THE), on the other hand, evaluates universities us-
ing a robust methodology that scores teaching, research, and international out-
look. For more than twenty years, it has published a global university ranking
annually, trusted by students, parents, and academics. According to THE, univer-
sities are assessed in five categories: teaching, research environment, research
quality, industry, and international outlook.

In this study, sustainability activities of universities in Tiirkiye were exam-
ined. The GreenMetric and Times Higher Education (THE) performances of
Turkish universities, published in December 2024, were comparatively analyzed.
The top 10 universities in Tiirkiye listed in these rankings were selected as the
sample. Based on the findings obtained from the examined universities, a posi-
tive correlation was identified between UI GreenMetric and THE performances.

Keywords: Sustainability, Green University, Green Measurement Tools, Ul
GreenMetric, THE
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OZET

Evrensel saglik giivencesi, bireylerin ihtiya¢ duyduklari saglik hizmetlerine
finansal zorluk yasamadan erigebilmesini amaglayan temel bir saglik politika-
st hedefidir. Birlegsmis Milletler Siirdiiriilebilir Kalkinma Amagclar1 kapsaminda
yer alan SDG 3.8, saglik sistemlerinde hizmet kapsaminin genisletilmesiyle bir-
likte finansal korunmanin gii¢lendirilmesini oncelikli bir politika alani olarak
tanimlamaktadir. Bu baglamda, cepten yapilan saglik harcamalari, finansal
korunmanin diizeyini ve saglik sistemlerinin siirdiiriilebilirligini degerlendirmede
kritik bir gosterge olarak 6ne ¢ikmaktadir. Bu ¢aligma, Tiirkiye’de 2010-2023
doneminde cepten saglik harcamalarinin seyrini inceleyerek, evrensel saglik
giivencesi ¢ercevesinde finansal korunma ve siirdiiriilebilirlik performansi-
n1 degerlendirmeyi amaclamaktadir. Arastirma, ikincil ve nicel verilere daya-
I olarak tasarlanmis olup, analizlerde Tiirkiye Istatistik Kurumu (TUIK), T.C.
Saglik Bakanligi, Diinya Saglik Orgiitii (WHO) ve Diinya Bankas: tarafindan
yaymmlanan resmi veri setlerinden yararlanilmistir. Cepten saglik harcamalari,
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kisi bas1t nominal degerler ve toplam saglik harcamalar1 i¢indeki pay1 iizerinden
ele alinmig; bulgular zaman serisi ve donemsel karsilastirmalar yoluyla analiz
edilmistir. Elde edilen bulgular, Tiirkiye’de kisi basi cepten saglik harcamala-
riin incelenen donemde belirgin ve siirekli bir artig egilimi gosterdigini ortaya
koymaktadir. Ozellikle 2020 sonras1 donemde cepten saglik harcamalaridaki
artisin ivme kazandigi ve Onceki yillara kiyasla ¢ok daha yiiksek bir artig hi-
zma ulastig1 goriilmektedir. Buna karsin, kamu saglik harcamalarindaki artisin
cepten harcamalardaki yiikselisi dengelemede sinirli kaldigi dikkat ¢ekmekte-
dir. Bu durum, saglik hizmetlerinin finansmaninda hanehalk: {izerindeki mali
yiikiin arttigina isaret etmektedir. Calismanin bulgulari, Tiirkiye’de evrensel
saglik gilivencesi kapsaminda hizmet kapsaminin genisletilmesine yonelik
onemli ilerlemeler kaydedilmis olmasina ragmen, finansal korunma boyutun-
da kirilganliklarin devam ettigini gostermektedir. Cepten saglik harcamalarinin
yiikselmesi, 6zellikle diisiik gelir gruplar1 ve kronik hastaligi bulunan bireyler
agisindan saglik hizmetlerine erisimde esitsizlik riskini artirabilecek bir unsur
olarak degerlendirilmektedir. Sonug olarak bu ¢alisma, Tiirkiye’de saglik siste-
minin stirdiiriilebilirligi agisindan cepten saglik harcamalarinin kritik bir politika
alan1 oldugunu ortaya koymaktadir. Bulgular, evrensel saglik giivencesinin yal-
nizca hizmet kapsamini genisletmeye degil, ayn1 zamanda bireylerin saglik har-
camalarina dogrudan katilimini azaltmaya yonelik biitlinciil ve hedefli finansman
politikalariyla desteklenmesi gerektigine isaret etmektedir. Bu yoniiyle ¢aligma,
saglik politikalarina yonelik kanita dayali degerlendirmeler sunarak literatiire
katki saglamay1 amaglamaktadir.

Anahtar Kelimeler: Saglik Finansmani, Saglikta Siirdiiriilebilirlik, SDG,
Cepten Saglik Harcamalari, Saglik Politikalari.
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ABSTRACT

Universal health coverage (UHC) aims to ensure that all individuals can
access needed health services without experiencing financial hardship. Within
the framework of the United Nations Sustainable Development Goals, SDG 3.8
emphasizes the expansion of service coverage alongside the strengthening of
financial protection as a core policy priority. In this context, out-of-pocket health
expenditure constitutes a critical indicator for assessing both financial protection
and the sustainability of health systems. This study aims to evaluate the perfor-
mance of financial protection in Turkey by examining trends in out-of-pocket
health expenditures over the period 2010-2023, within the broader framework of
universal health coverage and sustainability. The research adopts a quantitative
design based on secondary data analysis, utilizing official datasets published by
the Turkish Statistical Institute (TURKSTAT), the Ministry of Health, the World
Health Organization (WHO), and the World Bank. Out-of-pocket health expen-
ditures are analyzed using per capita nominal values and their share in total he-
alth expenditures, supported by time-series and period-based comparisons. The
findings reveal a consistent and substantial increase in per capita out-of-pocket
health expenditures in Turkey throughout the study period. Notably, the post-
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2020 period is characterized by a sharp acceleration in out-of-pocket spending,
with growth rates significantly exceeding those observed in previous years. Des-
pite increases in public health expenditures, these increases appear insufficient
to offset the rising burden on households, indicating a growing reliance on direct
payments for health services. The results suggest that, although Turkey has made
considerable progress in expanding health service coverage under the universal
health coverage agenda, persistent vulnerabilities remain in the dimension of
financial protection. Rising out-of-pocket expenditures may exacerbate inequ-
alities in access to health services, particularly for low-income households and
individuals with chronic health conditions. In conclusion, the study highligh-
ts out-of-pocket health expenditures as a critical policy challenge for the long-
term sustainability of Turkey’s health system. The findings underscore the need
for comprehensive and targeted health financing policies that not only expand
service coverage but also effectively reduce households’ direct financial contri-
butions to health care. In this respect, the study contributes to the literature by
providing evidence-based insights to inform health policy discussions within the
framework of universal health coverage and sustainable development.

Keywords: Health Financing, Sustainability in Health, SDG, Out-of-Pocket
Health Expenditures, Health Policies.
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OZET

Ulkelerin finans yapisinin temeline bakildig1 zaman ilk olarak bankalar goze
carpmaktadir. Bankacilik sisteminin verimliligi o iilkenin finansal sisteminin de
verimliligini beraberinde getirmektedir. Bu ¢ergeveden bakildiginda; en kritik
verimlilik kriteri bir bankanin karliligidir. Bilango ve gelir tablosu incelendi-
ginde de karlilig1 etkileyen en 6nemli faktorlerin mevduat ve krediler oldugu
anlagilmaktadir.

Bankanin net karliligina etki eden kredilere risk agisindan bakildiginda; yiik-
sek rekabetin var oldugu finans piyasasi igerisinde, ancak dogru yonetildiginde
basarty1 getirdigi gozlemlenmektedir.

Bu sartlar altinda; siireclerin dogru yonetilebilmesi karsisindaki 6nemli risk
faktorlerinden biri de asimetrik bilgi olarak karsimiza ¢ikmaktadir. Gelismis ve
gelismekte olan ekonomiler igerisinde de finansal istikrarsizlik incelendiginde;
asimetrik bilgi konusu kendine yer bulmaktadir. Rekabet kosullarinin ¢ok yo-
gun olarak yasandigi finans sektoriinde; hiz 6nemli bir unsur olarak karsimiza
¢ikmakta ve tiim bu siirecler yonetilirken; ihtiya¢ duyulan seffaflik ilkesi sorun
olarak yeralmaktadir. Asimetrik bilgi sorunu karsimiza iki sonug ile ¢ikabilmek-
tedir; bunlar; ters se¢im ve ahlaki riziko konularidir. Bu tip riskler kisa veya
uzun vade de ciddi kayiplara neden olarak; krediler {izerinde olumsuz etkisi ile
beraber net kara verecegi zarar ile sonu¢lanmaktadir.

Dogru risk yonetimi dogru finansal verimlilik yonetimini desteklemektedir.
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Gerek miisteri gerekse banka acisindan bakildiginda; menfaat, maksimum fayda
elde etme hedefleri ve yiiksek rekabet, gelisen teknoloji ve beraberinde getirdigi
hizli servis ihtiyaci ¢ercevesinde; zamanin dnemi ve hizli hizmet verebilmek
amaciyla tolere edilen bilgi eksikligi dnemli bir unsurdur. Kredi siirecleri igeri-
sinde; karakter, sermaye, kosullar, kapasite ve teminat ( 5C Analizine konu olan
etkenler ) incelemeleri; rekabet kosullari, kredi hacmini arttirma ve daha fazla
misteri kazanma amaci ¢ergevesinde yapildiginda; kullandirilan kredilerin kali-
te derecelerinde diisiis ve takipteki kredilerde artig olarak sonug¢lanmamasi igin
gerekli takiplerin yapilmasi gerekmektedir.

Anahtar Kelimeler: Bankacilik, Kredi, Kredi Tahsis, Asimetrik Bilgi, Ters
Se¢im

Canan MUSLUOGLU

Istanbul Ticaret Universitesi — Ogrenci
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ABSTRACT

When examining the foundation of a country’s financial structure, banks are
the first to stand out. The efficiency of the banking system also brings out the
efficiency of that country’s financial system. From this perspective, the most
critical efficiency criterion is a bank’s profitability. Examining the balance sheet
and income statement reveals that the most important factors affecting profitabi-
lity are deposits and loans.

When looking at the loans that affect the net profitability of the bank from a
risk perspective, it is observed that in the highly competitive financial market,
success can only be achieved if managed correctly.

Under these circumstances, asymmetric information poses a significant risk
to the proper management of processes. When examining financial instability in
both developed and developing economies, the issue of asymmetric informati-
on becomes increasingly prevalent. In the financial sector, where competition is
intense, speed is a crucial factor, and the necessary transparency principle poses
a challenge when managing all these processes. Asymmetric information can
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present two consequences: adverse selection and moral hazard. These types of
risks can lead to significant losses in the short or long term, negatively impacting
credits and ultimately resulting in net profit losses.

Proper risk management supports sound financial efficiency management.
From both the customer and the bank’s perspective, the importance of time and
the tolerance for information gaps to provide prompt service are crucial factors,
given the need for profit, maximum benefit, and high competition, evolving tech-
nology, and the resulting need for rapid service. When examining credit quality,
capital, conditions, capacity, and collateral (factors covered in the 5C Analysis)
within the credit process, and when these are conducted within the framework of
competitive conditions, increasing credit volume, and acquiring more customers,
the necessary monitoring must be carried out to prevent a decline in the quality
of the loans granted and an increase in non-performing loans.

Keywords: Banking, Credit, Credit Allocation, Asymmetric Information,
Adverse Selection
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OZET

Pandemi sonras1 donemde hibrit ¢aligma modeli bir¢ok sektor i¢in kalict bir
caligma bi¢imine doniismiis olsa da hibrit ¢alisanlarin performansini belirleyen
faktorlerin nasil isledigi literatiirde hala tam olarak aydinlatilamamis bir konu-
dur. Ozellikle hibrit ¢alisanlarda dijital liderligin etkisi, ¢alisanlarin yapay zeka
uygulamalaria yonelik tutumlari ve bilgi paylasim davranislarinin performans
iizerindeki rolii glincel aragtirmalarda pargali bigimde incelenmektedir. Ancak bu
ti¢ faktoriin tek bir biitiinlesik modelde nasil etkilestigi, performansi hangi me-
kanizmalar tizerinden belirledigi ve bu iliskilerin 6rgiit kiiltiirii tarafindan hangi
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kosullarda gii¢lendirildigi veya zayiflatildig: literatiirde acikliga kavusmamis-
tir. Mevcut calismalar cogunlukla dijital liderligi tek boyutlu ele almakta, hibrit
calisanlarin bilissel ve davranissal tutumlariyla etkilesimini anlamlandirmakta
siirl kalmaktadir. Ayni sekilde, yapay zekaya yonelik tutumlarin hibrit ¢aligan
davranislart tizerindeki etkisi literatiirde oldukca yenidir ve diger orgiitsel degis-
kenlerle birlikte modellenmesi oldukga azdir. Hibrit ¢alisma baglaminda bilgi
paylasim davranisinin performansa hangi kosullar altinda daha giiclii ya da zayif
etki ettigi konusu da cevaplanmamuis bir aragtirma problemidir. Bu nedenle 6rgiit
kiiltiirliniin diizenleyici roli hibrit is yapis bicimlerinin dinamiklerini anlamada
kritik bir eksikligi temsil etmektedir.

Bu arastirmanin temel amaci dijital liderlik, yapay zeka tutumu ve bilgi pay-
lasim davraniginin hibrit ¢alisanlarin performansi {izerindeki etkilerini biitiinciil
bir model ¢er¢evesinde incelemektir. Caligma, hibrit caligma baglaminda ¢alisan
performansini sekillendiren bu {i¢ kritik orgiitsel faktoriin hem bireysel hem de
birlesik etkilerini analiz etmeyi hedeflemektedir. Bunun yani sira, 6rgiit kiiltiiri-
niin diizenleyici (moderatdr) roliiniin bu iligkileri hangi kosullarda gii¢clendirdi-
gini veya zayiflattigin1 acikliga kavusturmak da arastirmanin bir diger amacin
olusturmaktadir. Bu kapsamda arastirma ii¢ temel hedefi yerine getirmeyi amag-
lamaktadir. Birincisi, dijital liderligin hibrit ¢alisan performansi iizerindeki etki-
sini ortaya koyarak, liderligin dijitallesen i ortamindaki etkisini ampirik olarak
test etmektir. Ikincisi, ¢alisanlarin yapay zeka teknolojilerine yénelik tutumla-
rinin ve bilgi paylasim davraniglarinin hibrit ¢caligma diizenine nasil yansidigini
belirlemektir. Ugiinciisii ise orgiit kiiltiiriiniin bu iliskilerde nasil bir baglamsal
cer¢eve sundugunu ve etkilerin giiciinii incelemektir. Bu yoniiyle arastirma,
hibrit calisma modelinde ¢alisan performansini etkileyen ¢ok boyutlu faktorleri
ayn1 anda dikkate alarak biitiinlesik, teorik temeli gii¢lii ve 6l¢iilebilir bir model
sunmay1 amaglamaktadir.

Arastirma nedensel iliskileri dlgmeye uygun iliskisel tarama modeli olarak
tasarlanmistir. Aragtirmanin kavramsal modelinde {i¢ bagimsiz degisken (dijital
liderlik, yapay zeka tutumu ve bilgi paylasim davranigi), bir bagimh degisken
(hibrit galisan performansi) ve bir diizenleyici degisken (6rgiit kiiltiirii) bulun-
maktadir. Arastirmanin ¢alisma evreni, Tlrkiye’de hibrit ¢caligma diizenini uygu-
layan isletmelerde gorev yapan beyaz yaka calisanlardan olugmaktadir. Evrenin
genis ve heterojen yapisi nedeniyle 6rneklem kolayda 6rnekleme yontemi kulla-
nilmistir 350 galisan arastirmaya dahil edilmistir. Arastirmada toplanan verilerin
analiz edilmesi icin cok asamali bir istatistiksel prosediir izlenmistir. Oncelikle
SPSS kullanilarak betimsel istatistikler, glivenilirlik analizleri (Cronbach’s alp-
ha) yapilmistir. Ardindan dl¢im modelinin dogrulayici faktdr analizi (DFA) ile
test edilmesi icin AMOS kullanilmugtir. Orgiit kiiltiiriiniin diizenleyici etkisini
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analiz etmek icin moderasyon analizi uygulanmistir.

Calismanin bulgular 6zellikle ii¢ bagimsiz degiskenin performans tizerinde
anlamli ve pozitif yonde etkiler olusturdugunu gdstermistir. Aragtirmanin bir
diger onemli bulgusu olarak orgiit kiiltliriiniin diizenleyici roliiniin anlamli
cikmasidir. Giiglii, destekleyici ve is birligine dayali orgiit kiiltiirlerinde dijital
liderlik ile galisan performansi arasindaki iliski daha belirgin hale gelmektedir.

Anahtar Kelimeler: Kurumsal Siirdiiriilebilirlik, Hibrit Calisan Performan-
s1, Dijital Liderlik, Yapay Zeka Tutumu, Bilgi Paylasim Davranist
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ABSTRACT

Although hybrid work has become a permanent working arrangement for
many sectors in the post-pandemic period, the mechanisms through which hybrid
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employee performance is shaped have not yet been fully clarified in the literatu-
re. In particular, the effects of digital leadership, employees’ attitudes toward ar-
tificial intelligence applications, and knowledge-sharing behavior on performan-
ce have been examined in a fragmented manner in existing studies. However,
how these three factors interact within a single integrated model, through which
mechanisms they influence performance, and under which conditions these rela-
tionships are strengthened or weakened by organizational culture remain insuf-
ficiently explored. Existing research tends to conceptualize digital leadership in
a one-dimensional manner and provides limited insight into its interaction with
the cognitive and behavioral attitudes of hybrid employees. Similarly, research
on attitudes toward artificial intelligence in hybrid work contexts is relatively
recent, and studies that model these attitudes together with other organizational
variables are scarce. In addition, the conditions under which knowledge-sharing
behavior exerts a stronger or weaker influence on performance in hybrid work
environments remain an unanswered research question. In this respect, the mo-
derating role of organizational culture represents a critical gap in understanding
the dynamics of hybrid work practices.

The primary aim of this study is to examine the effects of digital leadership,
attitudes toward artificial intelligence, and knowledge-sharing behavior on hyb-
rid employee performance within an integrated model. The study analyzes both
the individual and combined impacts of these organizational factors in hybrid
work settings, while also exploring the moderating role of organizational cultu-
re. Accordingly, the research pursues three main objectives. First, it empirically
tests the effect of digital leadership on hybrid employee performance, thereby
revealing the role of leadership in digitally transformed work environments. Se-
cond, it examines how employees’ attitudes toward artificial intelligence techno-
logies and their knowledge-sharing behaviors are reflected in hybrid work arran-
gements. Third, it investigates how organizational culture provides a contextual
framework for these relationships and influences the strength of their effects. In
this respect, the study aims to offer an integrated, theoretically grounded, and
empirically measurable model by simultaneously considering multiple factors
that affect employee performance in hybrid work models.

The research was designed as a correlational survey model suitable for exa-
mining causal relationships. The conceptual model includes three independent
variables (digital leadership, attitudes toward artificial intelligence, and knowle-
dge-sharing behavior), one dependent variable (hybrid employee performance),
and one moderating variable (organizational culture). The population consists of
white-collar employees working in organizations with hybrid work arrangements
in Tiirkiye, and data were collected from 350 participants using convenience
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sampling. Data analysis followed a multi-stage approach, including descriptive
statistics and reliability analysis in SPSS, confirmatory factor analysis (CFA) in
AMOS, and moderation analysis to test the moderating role of organizational
culture.

The findings indicate that all three independent variables have statistically
significant and positive effects on hybrid employee performance. Another im-
portant finding of the study is that the moderating role of organizational culture
is statistically significant. In organizations characterized by strong, supportive,
and collaboration-oriented cultures, the relationship between digital leadership
and employee performance becomes more pronounced.

Keywords: Corporate Sustainability, Hybrid Employee Performance, Digital
Leadership, Attitudes Toward Artificial intelligence, Knowledge-Sharing Be-
havior

103



@INARS ._
LFCONGRESS INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

Gayrimenkul Sektoriinde Siirdiiriilebilirlik:
Dow Jones Developed Green Real Estate Index Uzerine
Ekonometrik Bir Analiz

Dog¢. Dr. Cansu SARKAYA iICELLIiOGLU
Istanbul Universitesi-Cerrahpasa

cansusa@iuc.edu.tr
https://orcid.org/0000-0001-6332-6815

Dog¢. Dr. Merve Biisra ENGIN OZTURK
Istanbul Universitesi-Cerrahpasa
mbusra@iuc.edu.tr
https://orcid.org/0000-0002-4373-0113

Ogr. Gor. Dilek TEKSOZ AKAY
Istanbul Universitesi-Cerrahpasa
dteksoz@iuc.edu.tr
https://orcid.org/0000-0001-5311-3998

OZET

Bu caligmanin amaci, gayrimenkul gelistirme, yatirim ve pazarlama faali-
yetlerinde c¢evresel siirdiirtilebilirlik ilkeleri dogrultusunda faaliyet gosteren is-
letmelerin finansal performanslarin1 gayrimenkul faaliyetlerini tiim sektorlerde
geleneksel yontemlerle faaliyet gosteren isletmelerin finansal performanslari ile
karsilastirmaktir. Literatiirde Cevresel Sosyal Yonetisim (ESG) kriterlerinin fir-
malarin finansal performanslari izerindeki etkisini konu alan ¢ok sayida ¢aligma
mevcuttur. Buna karsilik, literatiirde siirdiiriilebilir gayrimenkul endekslerinin
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geleneksel piyasalardaki endekslerden ne derece ayristigini, irrasyonel fiyat ha-
reketlerini ve piyasa soklarinin fiyatlar tizerinde uzun vadede etkili olup olmadi-
gin1 analiz eden calismalarin sayist sinirlidir. Literatiirdeki s6z konusu boslugu
doldurmak amacini1 tagiyan bu ¢alisma, siirdiiriilebilir gayrimenkul gelistiricile-
rini yansitan Dow Jones Developed Green Real Estate Index ile geleneksel piya-
sa yapisini temsil eden Dow Jones Developed Markets ex-U.S. Index arasindaki
iligkiyi ekonometrik yontemlerle analiz ederek ortaya koymaktadir.

Calismada 16.12.2016-18.07.2025 donemine ait 2235 giinlik veri seti
kullanilmis ve endekslerin fiyat, getiri ve volatilite serileri olusturulmustur.
Serilerin duraganligi klasik ve yapisal kirilmali birim kok testleriyle incelenmistir.
Irrasyonel fiyatlamalarin varlig1 Monte Carlo temelli right-tailed ADF testiyle
belirlenmis, bilgi soklarmin kalicilig1 ise Lo Modified R/S, GPH ve Robinson
testleriyle sinanmistir. Endeksler arasi uzun déonemli iligki ise Gregory—Hansen
kirilmalr egbiitiinlesme testiyle analiz edilmistir.

Bulgular, incelenen her iki endekste yapisal kirilmalar ve balon fiyatlanmalar
oldugunu; ancak Green Real Estate Endeksi’nin volatilite ve fiyat davraniglar
acisindan daha istikrarli ilerledigini ve geleneksel piyasa endeksinden kismen
bagimsiz hareket ettigini gostermektedir. S6z konusu bulgular dogrultusunda bu
caligma, finansal istikrar saglayici bir bilesen olarak siirdiiriilebilir gayrimenkul
yatirimlarinin portfoy cesitlendirmesinde kullanilabilecegini ampirik olarak or-
taya koyarak literatiire 6zgiin bir katki sunmaktadir.

Anahtar Kelimeler: Siirdiiriilebilir Gayrimenkul, Yesil Gayrimenkul Endek-
si, Irrasyonel Fiyatlama, Uzun Hafiza Davranisi, Portfoy Cesitlendirmesi
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ABSTRACT

The aim of this study is to compare the financial performance of firms in-
volved in real estate development, investment, and marketing operations aligned
with environmental sustainability principles with the financial performance
of firms operating across all sectors through conventional methods. There are
numerous studies in the literature which analyse the influence of Environmen-
tal, Social, and Governance (ESG) criteria on corporate financial performance.
However, studies examining the extent to which sustainable real estate indexes
depart from conventional market indexes, reveal irrational price movement, or
long-lasting effects of market shocks remains limited. Responding to this rese-
arch deficiency, this study evaluates the relationship between the Dow Jones De-
veloped Green Real Estate Index, which embodies sustainable real estate develo-
pers, and the Dow Jones Developed Markets ex-U.S. Index, which characterizes
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the conventional market structure, through econometric techniques.

The analysis uses a dataset of 2,235 daily observations covering the period
from 16 December 2016 to 18 July 2025, constructing price, return, and volati-
lity series for both indexes. The long-run stability of the series is assessed using
classical and structural-break unit root tests. The existence of irrational pricing is
identified through the Monte Carlo—based right-tailed ADF test, while the persis-
tence of information shocks is examined by applying the Lo Modified R/S, GPH,
and Robinson tests. Long-run relationships between the indices are assessed th-
rough the Gregory—Hansen structural break cointegration test.

The findings demonstrate structural breaks and bubble-like price behaviour in
both indexes; however, the Green Real Estate Index reveals more stable volati-
lity and price patterns and tends to moves partially independently of the conven-
tional market index. These results yield empirical evidence that sustainable real
estate investments may contribute as a risk-mitigating component in portfolio
diversification, thus offering a unique contribution to the literature.

Keywords: Sustainable Real Estate, Green Real Estate Index, Irrational Pric-
ing, Long-Memory Behavior, Portfolio Diversification
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OZET

Bu bildiri, havacilik 6grencilerinin perspektifinden kabin memuru egiti-
minde yasanan doniisiimii inceleyerek, “kabin egitimi”, “kiiresel uygulama-
lar”, “siirdiiriilebilirlik” ve “revizyon siirecleri” kavramlarimi tarihsel ve giincel
boyutlartyla ele almaktadir. Calismanin temel amaci, havacilik sektoriinde gi-
derek artan teknolojik gelismeler, degisen operasyonel ihtiyaglar ve uluslararasi
diizenlemeler 151g¢1mda kabin egitimlerinin nasil siirekli yenilenen ve siirdiiriile-
bilir bir yapiya doniistiigiinii ortaya koymaktir.

20. yiizyilin basindan giiniimiize kadar olan siirecte, kabin ekiplerinin gorev-
leri ve egitim prosediirlerinin diizenli olarak giincellendigi, 6zellikle emniyet
kiiltiirii ve operasyonel beklentiler dogrultusunda kapsamli revizyonlar yapildigi
goriilmektedir. Bu ¢alisma, kabin egitimlerinin yalnizca prosediir 6gretimiyle
sinirli kalmadigint; kriz yonetimi, gevresel riskler ve dijitallesen egitim araglar
gibi alanlarla biitiinleserek ¢ok boyutlu bir yapiya doniistiigiinii gostermektedir.

Yontem olarak karsilastirmali analiz ve belgesel tarama kullanilmis; havayolu
sirketlerinin arsiv kayitlari ile ICAO, EASA ve IATA gibi uluslararasi otoriteler-
in rehber dokiimanlar1 incelenmistir. Pandemi sonras1 dénemde VR teknolojileri,
cevrim i¢i simiilasyonlar ve uzaktan egitim modelleri gibi dijital araglarin kabin
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egitimlerinde siirdiiriilebilirlik ve erisilebilirlik agisindan kritik bir rol istlendigi
bulgulanmustir.

Ayrica, giincel prosediirel degisikliklere 6rnek olarak 2025 DGR revizyonun-
da lityum batarya tasimaciligia iliskin risklerin artirilmasi ve egitim kapsamina
eklenmesi, kabin memuru egitiminin dinamik, stirekli yenilenen ve risk temelli
dogasini gostermektedir.

Sonug olarak ¢alisma, kabin egitimlerinin tarihsel siireklilik ve teknolojik
doniisiim ekseninde yeniden sekillenen, siirdiiriilebilir ve proaktif bir emniyet
kiiltiirii olusturdugunu ortaya koymaktadir.

Anahtar Kelimeler: Kabin egitimleri, Havacilikta siirdiiriilebilirlik, Hava-
cilik sektoriindeki revizyonlar, Emniyet.
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ABSTRACT

This paper examines the transformation of cabin crew training from the per-
spective of aviation students, addressing the concepts of “cabin training,” “glob-
al practices,” “sustainability,” and “procedural revisions” within both historical
and contemporary frameworks. The primary aim is to demonstrate how aviation
training—shaped by rapid technological developments, evolving operational re-
quirements, and international regulatory changes—has become a continuously
updated and sustainability-oriented system.

9 ¢

From the early twentieth century to the present, the duties of cabin crew and
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associated training procedures have undergone systematic revisions, largely
driven by safety culture and operational demands. This study shows that cabin
training extends far beyond procedural instruction, evolving into a multidimen-
sional structure that incorporates crisis management, environmental risks, and
digitalized training tools.

Methodologically, the research employs comparative analysis and documen-
tary review, drawing on airline archival records as well as guidance materials
issued by international authorities such as ICAO, EASA, and [ATA. Findings in-
dicate that in the post-pandemic era, digital tools— including VR technologies,
online simulations, and remote training models—have played a critical role in
enhancing the sustainability, accessibility, and effectiveness of cabin crew train-
ing.

As a contemporary example of procedural evolution, the inclusion of en-
hanced lithium battery risk management in the 2025 DGR revision highlights
the dynamic and risk-based nature of cabin crew instruction. This update reflects
the growing number of reported smoke and fire incidents linked to lithium bat-
teries in both cabin and cargo compartments, underscoring aviation’s inherently
adaptive and safety-driven character.

In conclusion, the study demonstrates that cabin crew training has trans-
formed into a sustainable, technologically integrated, and continuously evolving
system, contributing to the development of a proactive and resilient safety cul-
ture within the aviation sector.

Keywords: Cabin trainings, Sustainability in aviation, Revisions in the avi-
ation sector, Safety.
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OZET

Siirdiiriilebilir mimarlik uygulamalarinin yayginlagsmasiyla birlikte dogal
esaslt 1s1 yalitim malzemeleri, 6zellikle yap1 kabugunda mantolama amaciyla
daha fazla kullanilmaya baglanmistir. Ahsap lifi, seliiloz, kenevir ve saman gibi
malzemeler enerji korunumu ve c¢evresel etkiler bakimindan 6nemli avantajlar
sunsa da, yalnizca bu 6zellikleri iizerinden degerlendirilerek secilmeleri yeterli
degildir. Bu malzemelerin yangm aninda gdsterecegi davranislarin da tasarim
stirecinin basinda dikkate alinmas1 gerekir. Yalitim malzemelerinin 1s1l perfor-
manslarinin yan sira yangin giivenligi acisindan tasidiklar potansiyellerin bi-
linmesi ve buna gore secim yapilmasi 6nem tagir.

Bu c¢alisma, yap1 kabugunda kullanilan dogal esasli mantolama malzeme-
lerinin yangin performansina iligkin temel unsurlari ortaya koymayi amagla-
maktadir. Bu amag¢ dogrultusunda yontem olarak Scopus veri tabani iizerinden
sistematik bir literatiir taramasi gerceklestirilmistir. Tarama siirecinde dogal mal-
zemelerin yangin davranisi, tutusma 6zellikleri, karbonlagma egilimleri, duman
iretimi ve ¢esitli gliglendirme yontemleri gibi kavramlari iceren anahtar kelime-
ler kullanmilmistir. Elde edilen yayinlar, yap1 kabugunda kullanilabilirlikleri ve
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yangin giivenligine iliskin sagladiklar1 bilgiler dogrultusunda degerlendirilmis;
boylece literatiirde yer alan deneysel ve analitik ¢aligmalarin ortak egilimleri
ortaya ¢ikarilmistir.

Literatiir bulgulari, dogal malzemelerin siirdiiriilebilirlik agisindan 6nemli bir
potansiyele sahip oldugunu, ancak yangin giivenligi agisindan tek baslarina ye-
terli olmadiklarin1 gostermektedir. Emprenye yontemleri, mineral kaplamalar ve
kompozit uygulamalar gibi cesitli koruyucu stratejiler yangin dayanimini artirsa
da her malzeme i¢in ayn1 diizeyde etki gostermemektedir. Bu durum dogal mal-
zemelerin kullaniminda enerji etkinligi, cevresel faydalar ve yangin giivenligi
arasinda dengeli bir yaklagim gelistirilmesini gerekli kilmaktadir.

Genel olarak ¢alisma, dogal esasli yaliim malzemelerinin uygun giiglendir-
me teknikleriyle desteklendiginde hem siirdiiriilebilir hem de daha giivenli bir
yap1 kabugu ¢6ziimii sunabilecegini gostermektedir. Bu ¢er¢evede dogal mal-
zemelerin se¢im siireci yalnizca ¢evresel performanslarma gore degil, yangin
giivenligi gereklilikleriyle birlikte ele alinmalidir.

Anahtar Kelimeler: Dogal Esasli Is1 Yalitim Malzemeleri, Yapay Is1 Yalitim
Malzemeleri, Yapt Kabugu,Yangin Giivenligi,Siirdiiriilebilir Mimarlik
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ABSTRACT

With the spread of sustainable architecture practices, natural-based thermal
insulation materials have begun to be used more frequently, especially for clad-
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ding purposes in building envelopes. Although materials such as wood fiber, cel-
lulose, hemp, and straw offer significant advantages in terms of energy conserva-
tion and environmental impact, selecting them based solely on these properties is
not sufficient. The behavior of these materials in the event of a fire must also be
considered at the beginning of the design process. It is important to know the po-
tential of insulation materials in terms of fire safety, in addition to their thermal
performance, and to make selections accordingly.

This study aims to reveal the basic elements related to the fire performance of
natural-based cladding materials used in building envelopes. To this end, a sys-
tematic literature review was conducted using the Scopus database. Keywords
covering concepts such as the fire behavior of natural materials, ignition chara-
cteristics, carbonization tendencies, smoke production, and various reinforce-
ment methods were used in the search process. The publications obtained were
evaluated based on their applicability in building envelopes and the information
they provided regarding fire safety, thus revealing the common trends in the ex-
perimental and analytical studies in the literature.

The literature findings show that natural materials have significant potenti-
al in terms of sustainability but are not sufficient on their own in terms of fire
safety. Although various protective strategies, such as impregnation methods,
mineral coatings, and composite applications, increase fire resistance, they do
not have the same effect for every material. This necessitates the development of
a balanced approach between energy efficiency, environmental benefits, and fire
safety in the use of natural materials.

Overall, the study shows that natural-based insulation materials, when sup-
ported by appropriate reinforcement techniques, can offer a sustainable and safer
building envelope solution. In this context, the selection process for natural ma-
terials should be based not only on their environmental performance but also on
fire safety requirements.

Keywords: Natural-Based Thermal Insulation Materials, Synthetic Thermal
Insulation Materials, Building Envelope, Fire Safety, Sustainable Architecture
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OZET

Cevre sorunlari, diinya genelinde toplumsal, ekonomik ve politik siirecleri
derinden etkileyen ¢ok boyutlu bir olgudur. Artan ¢evre problemleri, iklim
degisiklikleri ve biyolojik cesitlilik kaybi gibi sorunlar gelecekte toplumlarin
degerlerine yonelik bilimsel temelde bireysel ve toplumsal gelismelerin
yayilmasmi zorunlu kilmaktadir. Bu baglamda g¢evre bilincinin ve toplumsal
bilginin gelistirilmesi amaciyla kampanyalar yapilmaktadir. Kamu spotlart bu
stratejiler arasinda onemli bir yer tutmaktadir. Kamu spotlar1 sosyal pazarlama
kapsaminda toplumsal fayda saglayan, bireylerde davranis degisimini hedefleyen
video ve sesli igeriklerdir. Cevre kapsaminda yapilan kamu spotlar1 yasanan
cevre sorunlarma iliskin bilgili olmayi, ¢evre dostu yaklasimi benimsemeyi
tesvik etmek ve toplumsal bilinci olugturmak i¢in 6énemli bir ara¢ olarak etkili
bir sekilde kullanilmaktadir. Cevre konulu kamu spotu igeriklerinin duygusal ve
0zgiin olmas1 da izleyici lizerinde etkili olabilmektedir. Bu nedenle kamu spot-
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larinin incelenmesi ¢evre bilincinin gelistirilmesi ve toplumsal bilginin gelisimi-
nin degerlendirilmesi agisindan 6nemli bir adimdir. Kamu spotlarinin etkileri ve
nasil yorumlandiginin analiz edilmesi ¢evre iletisimi konusunda hem teorik hem
de pratik agidan 6nemli katkilar sunmaktadir.

Bu kapsamda bu ¢alismada TUBITAK destekli bir projede yer alan dgrenci-
lerin gevre konulu kamu spotlar1 hakkindaki goriisleri ele alinmaktadir. Cevre,
Sehircilik ve Iklim Degisikligi Bakanligi’nin kurumsal web sayfasinda yayin-
ladig1 kamu spotlarindan 2 tanesi secilmistir. Ogrencilere kamu spotlarini izle-
dikten sonra duygu ve diigiincelerini grup dinamigi ile anlamak amaciyla kamu
spotlarmin giiclii ve elestirilen yonleri ile (mesajin inandiriciligi, olumsuz/olum-
lu tepkiler, spotlarin ikna edici olup olmamasi, mesaj kalitesi, duygusal tepki,
“goriintiide neyi fark ettiniz?”) ilgili sorular sorulmustur. Bununla birlikte atolye
caligmalart siirecinde 6grendikleri, yaptiklari ¢alismalar ve deneyimlerin kamu
spotlarin1 degerlendirmeleri istenmistir. Ogrencilere asagidaki sorular yonel-
tilmistir. Bu sorularin cevaplari1 arastirmacilar tarafindan not alindiktan sonra
ogrencilere kendi goriisleri oldugu onaylatilmistir. Toplanan bilgiler MaxQda
2020 programina analiz edilmistir.

Anahtar Kelimeler: Kamu Spotu, Cevre Iletisimi, Cevresel Farkindalik, Ile-
tisim Kampanyalari, Sosyal Sorumluluk.
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Scope of the TUBITAK Project on Young People’s Reception of
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ABSTRACT

Environmental issues are a multidimensional phenomenon that profoundly
affects social, economic, and political processes worldwide. Growing environ-
mental problems, such as climate change and loss of biodiversity, necessitate the
spread of scientifically based individual and social developments that address
the values of future societies. In this context, campaigns are conducted to raise
environmental awareness and social knowledge. Public service announcements
play an important role in these strategies. Public service announcements are vid-
eo and audio content that provide social benefits within the scope of social mar-
keting and aim to change individual behavior. Public service announcements on
the environment are effectively used as an important tool to promote awareness
of environmental issues, encourage the adoption of an environmentally friendly
approach, and raise social awareness. The emotional and original nature of en-
vironmental public service announcement content can also be effective on the
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audience. Therefore, examining public service announcements is an important
step in developing environmental awareness and evaluating the development of
social knowledge. Analyzing the effects of public service announcements and
how they are interpreted provides important contributions to environmental
communication from both theoretical and practical perspectives.

Within this scope, this study examines the opinions of students participating
in a TUBITAK-supported project regarding public service announcements on
environmental issues. Two public service announcements published on the in-
stitutional website of the Ministry of Environment, Urbanization, and Climate
Change were selected. After watching the public service announcements, stu-
dents were asked questions about the strengths and weaknesses of the announce-
ments (credibility of the message, negative/positive reactions, persuasiveness
of the announcements, message quality, emotional response, “what did you no-
tice in the images?”’) in order to understand their feelings and thoughts through
group dynamics. In addition, students were asked to evaluate the public service
announcements based on what they learned, the work they did, and their experi-
ences during the workshop. Students were asked the following questions. After
the researchers noted the answers to these questions, the students confirmed that
they were their own opinions. The collected information was analyzed using the
MaxQda 2020 program.

Keywords: Public service announcement, environmental communication,
environmental awareness, communication campaigns, social responsibility.
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OZET

Bu c¢alisma, Tiirkiye’de hastanelerin dijital kalite yonetimi siireclerindeki
olgunluk diizeyini degerlendirmeyi ve bu olgunlugun kurumsal performansla
iliskisini ikincil veriler iizerinden incelemeyi amacglamaktadir. Son yillarda 6zel-
likle kamu hastanelerinde hizlanan dijital doniisiim; elektronik tibbi kayit kul-
laniminin yayginlasmasi, EMRAM seviyelerindeki yiikselis ve kagitsiz hastane
uygulamalarimin giiglenmesiyle birlikte saglik hizmetlerinin siirdiiriilebilirligine
yonelik onemli bir sosyal etki olusturmaktadir. Dijital altyapidaki ilerlemeler
yalnizca teknik bir doniigiimii degil, ayn1 zamanda hasta giivenliginin gii¢len-
dirilmesi, hizmet kalitesinin artirilmasi ve saglik calisanlarinin is siireclerinin
desteklenmesi gibi sosyal siirdiiriilebilirlik boyutlariyla yakindan iligkilidir.

Aragtirmada gelistirilen Dijital Kalite Olgunlugu (DKO) modelinde, resmi
kurumsal gostergelerden yararlanilmistir. Teknolojik altyapr olgunlugu EMRAM
diizeyleri, e-Nabiz entegrasyonu ve HIS yapisina iliskin bilgilerle; veri yonetisi-
mi ve veri kalitesi ise Bakanligin hasta giivenligi gostergeleri, siire¢ performans
raporlari, SKS degerlendirmeleri ve kurumlarin faaliyet raporlarinda yer alan
veri dogrulugu ¢iktilartyla olgiilmustiir. Yapay zekd kullanim diizeyi ise klinik
karar destek sistemlerinin etkinligi, dijital siire¢ otomasyonlar1 ve veri temelli
uygulamalara iligkin gostergeler lizerinden degerlendirilmistir. Kurumsal per-
formans i¢in hasta giivenligi, stire¢c verimliligi ve kalite skorlarina dayali bilesik
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indeksler olusturulmustur. Elde edilen veri seti kapsaminda dijital olgunluk ile
performans arasindaki iligkiyi test etmek i¢in ¢ok degiskenli istatistiksel analizler
ve panel veri modellerinin birlikte kullanilmas1 planlanmaktadir.

Bulgularm, 6zellikle veri yonetisimi uygulamalari ile ileri dijitallesme sevi-
yelerinin kurumsal performansi anlamli bicimde destekledigini gostermesi bek-
lenmektedir. Bu gercevede calisma, ulusal 6lcekte siirdiiriilebilir dijital hastane
politikalarinin gelistirilmesine ampirik katki sunmay1 hedeflemektedir. Ayn1 za-
manda hastane yoneticilerine dijital kalite olgunlugunu degerlendirebilecekle-
ri ve iyilestirme alanlarini belirleyebilecekleri uygulanabilir bir degerlendirme
aract saglamaktadir. Sosyal siirdiiriilebilirlik perspektifiyle ele alindiginda, di-
jital olgunlugun giiglenmesi hasta giivenligi, erisilebilirlik ve hizmet kalitesinin
stirekliligi gibi toplumsal acidan kritik alanlarda uzun vadeli faydalar {iretme
potansiyeli tagimaktadir.

Anahtar Kelimeler: Dijital Kalite Olgunlugu, EMRAM, Dijital Siirdiirtilebi-
lirlik, Veri Y 6netisimi, Kurumsal Performans.
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An Empirical Analysis of Digital Sustainability in Hospitals:
Examining the Relationship Between Digital Quality Maturity
and Organizational Performance
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ABSTRACT

This study aims to assess the maturity level of digital quality management
processes in hospitals in Tiirkiye and to examine the relationship between this
maturity and organizational performance using secondary data. In recent years,
the acceleration of digital transformation—particularly in public hospitals—
along with the widespread adoption of electronic medical records, rising EM-
RAM levels, and the strengthening of paperless hospital initiatives has generated
a significant social impact on the sustainability of healthcare services. Advances
in digital infrastructure not only represent a technical transformation but also
relate closely to social sustainability dimensions such as enhancing patient sa-
fety, improving service quality, and supporting the work processes of healthcare
professionals.

In the Digital Quality Maturity (DQM) model developed for this research, of-
ficial institutional indicators were utilized. Technological infrastructure maturity
was measured through EMRAM levels, e-Nabiz integration, and HIS characte-
ristics, while data governance and data quality were assessed using the Ministry
of Health’s patient safety indicators, process performance reports, SKS evaluati-
on results, and data accuracy components reported in institutional annual activity
documents. The level of artificial intelligence usage was evaluated based on
indicators related to the effectiveness of clinical decision support systems, digi-
tal process automation, and data-driven applications. For organizational perfor-
mance, composite indices were created using patient safety, process efficiency,
and quality scores. In line with the constructed dataset, the relationship between
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digital maturity and performance will be examined using multivariate statistical
analyses and panel data models.

Findings are expected to show that data governance practices and advanced
digitalization levels significantly contribute to organizational performance. Wit-
hin this context, the study aims to provide empirical insight into the development
of sustainable digital hospital policies at the national level. Additionally, it offers
hospital administrators a practical assessment framework to evaluate digital qu-
ality maturity and identify areas for improvement. From a social sustainability
perspective, strengthening digital maturity holds the potential to generate long-
term benefits in key areas such as patient safety, accessibility, and the continuity
of service quality.

Keywords: Digital Quality Maturity, EMRAM, Digital Sustainability, Data
Governance, Organizational Performance.
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OZET

Lojistik sektorii, ekonomik faaliyetlerin siirdiiriilmesi siirecinde kritik bir
rol Ustlenmekle birlikte, karbon emisyonlar1 araciligiyla ¢evresel siirdiiriilebil-
irligi olumsuz yonde etkileyen bir faaliyet alani olarak da dikkat ¢ekmektedir.
Bu nedenle, siirdiiriilebilir kalkinma hedefleri dogrultusunda lojistik faaliyetlerin
yesil doniisiimiiniin tesisi, ¢evresel ve ekonomik siirdiiriilebilirlik arasindaki et-
kilesimin giiglendirilmesi agisindan 6nem arz etmektedir. Lojistik performansin
stirdiirtilebilirlik perspektifinden ele alinmasi ve yesil lojistik performansini
sekillendiren faktdrlerin analizi, sektoriin yesil doniisiim dinamiklerinin anlagil-
mast ve gelecege yonelik politika tasarimlariin gelistirilmesi agisindan 6énemli
bir rol oynamaktadir. Bu ¢alisma, gelismis iilkelerde yesil lojistik performansini
belirleyen faktorleri incelemektedir. Bu baglamda, ekonomik biiyiime, enerji
titketimi, disa agiklik ve yesil teknolojilerin yesil lojistik performansi iizerindeki
etkisi analiz edilmektedir. 1990-2022 dénemi i¢in G7 iilkeleri {izerinde yapilan
ampirik analiz ¢er¢evesinde, degiskenler arasindaki uzun dénemli iligkiyi incele-
mek i¢cin Durbin-Hausman esbiitlinlesme testi uygulanmis ve elde edilen bulgu-
lar bu iligskinin varligin1 dogrulamistir. Uzun donem katsayilariin tahmini Mo-
mentler Kantil Regresyon Yontemi (MMQR) ile gerceklestirilmis ve sonuglarin
saglamligi Tam Diizeltilmis En Kii¢iik Kareler (FMOLS) ve sabit etkili Driscoll—
Kraay standart hatalar tahmincileri ile test edilmisti. MMQR sonuglari, ekono-

122



@ygﬁ%ﬁg INARS C ildiri Ozetleri Ki s

ongress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts
mik biliylime, digsa agiklik ve yesil teknolojilerin yesil lojistik performansini
olumlu yonde etkiledigini, buna karsin enerji titkketiminin yesil lojistik perfor-
mansi lizerinde olumsuz bir etkisi bulundugunu ortaya koymustur. Ayrica yesil
teknolojilerin etkisinin st kantillerde daha gii¢lii oldugu goriilmiistiir. Bu bulgu-
lar, yesil lojistik performansinin tek bir degiskenle aciklanamayacak kadar ¢cok
boyutlu bir yapiya sahip oldugunu gostermektedir. Sonug olarak, siirdiiriilebil-
ir kalkinma hedeflerine ulasilabilmesi i¢in lojistik faaliyetlerinde sektor odakli
yesil teknolojilerin benimsenmesini ve enerji doniisiimiinii tesvik eden politika-
lara oncelik verilmesi gerekmektedir.

Anahtar Kelimeler: Yesil Lojistik Performansi, Disa Aciklik, Yesil Tekno-
lojiler, Cevresel Siirdiiriilebilirlik, Panel Kantil Regresyon

Res. Asst. Dogan KESAP, PhD

Recep Tayyip Erdogan University

Faculty of Economics and Administrative Sciences
dogan.kesap@erdogan.edu.tr
https://orcid.org/0000-0001-7338-0698

ABSTRACT

The logistics sector plays a critical role in sustaining economic activities;
however, it also stands out as a field that adversely affects environmental sus-
tainability through carbon emissions. Therefore, establishing the green transition
of logistics activities in line with sustainable development goals is important
in terms of strengthening the interaction between environmental and econom-
ic sustainability. Investigating logistics performance from a sustainability per-
spective and analyzing the factors that shape green logistics performance play
a crucial role in understanding the dynamics of the sector’s green transition and
in developing future-oriented policy designs. This study investigates the factors
determining green logistics performance in developed countries. In this context,
the impact of economic growth, energy consumption, trade openness, and green
technologies on green logistics performance is analyzed. Within the framework
of the empirical analysis conducted for the G7 countries over the period 1990—
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2022, the Durbin—Hausman cointegration test is employed to examine the long-
run relationship between the variables, and the findings confirm the existence of
this relationship. The long-term coefficients are estimated through the Method
of Moments Quantile Regression (MMQR), and the robustness of the results is
tested using Fully Modified Ordinary Least Squares (FMOLS) and fixed-effects
Driscoll-Kraay standard error estimators. The MMQR results demonstrate that
economic growth, trade openness, and green technologies have a positive im-
pact on green logistics performance, whereas energy consumption negatively
affects it. Furthermore, the impact of green technologies is stronger in the upper
quantiles. These findings suggest that green logistics performance is a multidi-
mensional structure that cannot be explained by a single variable. Consequently,
achieving sustainable development goals requires prioritizing policies that foster
the adoption of sector-specific green technologies and in logistics activities and
energy transition in logistics activities.

Keywords: Green Logistics Performance, Trade Openness, Green Technolo-
gies, Environmental Sustainability, Panel Quantile Regression
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OZET

Bu calisma, Aksaray ilinde Eyliil-Aralik donemine ait yagis rejiminin iklim
degisikligi altinda nasil yeniden bigimlendigini yiiksek ¢oziiniirliiklii WorldC-
lim v2.1/CHELSA verileri kullanarak analiz etmektedir. Tarihsel donem (1970—
2000) ile gelecege yonelik SSP245 ve SSP585 senaryolarinin karsilagtirilmast,
yagisin yalnizca miktarinda degil, mekéansal dagiliminda, yil i¢i degiskenliginde
ve sicaklikla iligkili davraniginda da belirgin bir bozulmaya isaret etmektedir.
Mekansal analizler, tarihsel olarak daha yagish olan Hasandagi’nin giineydogu-
su, Glizelyurt ve Agacoren—Sariyahsi hatt1 gibi yiiksek rakiml kuzey—kuzeydo-
gu kesimlerinin gelecekte tutarliligini kaybettigini gostermektedir. Buna karsilik
Sultanhani, Eskil ve Ortakdy gibi glineybatidaki diisiik rakimli plato alanlar1 tim
senaryolarda belirgin bi¢imde kuraklagsmaya devam etmektedir. Aralik ayina
odaklanan dagilim analizleri, SSP585 senaryosunda yagis degerlerinin hem var-
yansinin hem de ekstrem uglarinin 6nemli 6l¢iide arttigini ortaya koymaktadir.
Tmax ve Tmin degiskenleri ile yagis arasindaki iligkiler, 6zellikle SSP585 altin-
da sicaklik artisinin yagis lizerinde baskilayici bir etki yaratarak hem tutarliligi
azalttigin1 hem de yagisin konvektif—ani karakterini giiclendirdigini gostermek-
tedir. Bu diizensizlikler, jet akiminin zayiflamasi, Rossby dalgalarinin duragan-
lasmas1 ve Akdeniz kokenli siklonik sistemlerin I¢ Anadolu’ya giris dinamikle-
rindeki zayiflama gibi genis 6lgekli atmosferik siireclerle uyumludur. Sonuglar,
Aksaray’in 6zellikle kis doneminde artan hidroklimatolojik kirillganliklara ma-
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ruz kalacagini; yagisin hem mekansal tutarliliginin hem de sezon i¢i stirekliligi-
nin zayiflayacagini gostermektedir. Bu durum, bdlgenin su kaynaklar1 yonetimi,
tarimsal liretim planlamasi ve kuraklik risk stratejileri agisindan gelecekte daha
karmagik ve dngoriilemez kosullar yaratmaktadir.

Anahtar Kelimeler: Yagis Rejimi, Iklim Degisikligi, SSP245, SSP585,
Mekansal Analiz, CHELSA.

Impact of Climate Change on Aksaray Precipitation Dynamics:
A Spatial and Statistical Approach

Dog¢. Dr. Ebru KOCAK

Aksaray Universitesi, Cevre Miihendisligi Boliimii
ebrukocak@aksaray.edu.tr
https://orcid.org/0000-0002-6419-2318

ABSTRACT

This study examines how the September—December precipitation regime of
Aksaray, Turkey, evolves under climate change by using high-resolution CHEL-
SA-based temperature and precipitation datasets from WorldClim v2.1. Compar-
ative analyses between the historical baseline (1970-2000) and future climate
scenarios (SSP245 and SSP585) reveal substantial disruptions not only in total
precipitation but also in its spatial coherence, interannual variability, and tem-
perature—precipitation coupling. Spatial patterns indicate that historically wetter
high-elevation zones—particularly the southeastern slopes of Mount Hasan, the
Glizelyurt highlands, and the Agac¢oren—Sartyahsi corridor—Ilose their spatial
consistency in future projections. Conversely, low-elevation southwestern dis-
tricts such as Sultanhani, Eskil and Ortakdy consistently preserve and intensi-
fy their semi-arid characteristics under both scenarios. The December-focused
distribution analyses show that SSP585 produces markedly higher variance and
more frequent extreme precipitation departures. Temperature—precipitation rela-
tionships derived from Tmax and Tmin regressions indicate that warming impos-
es a stronger suppressive and destabilizing effect on precipitation under SSP585,
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promoting increasingly irregular and convective rainfall events. These outcomes
align with large-scale atmospheric circulation shifts such as the weakening of the
subtropical jet, increased stationarity of Rossby waves, and reduced penetration
of Mediterranean cyclonic systems into Central Anatolia. The findings suggest
that Aksaray is likely to face intensified hydro-climatic vulnerability, particularly
during winter, characterized by reduced predictability, spatial fragmentation of
precipitation, and an amplified risk of seasonal drought. These changes under-
score the need for scenario-driven water management, climate adaptation plan-
ning, and early-warning strategies in the region.

Keywords: Precipitation Regime, Climate Change, SSP245, SSP585, Spatial
Variability, CHELSA.
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Yesil Kapitalizm ve ideolojinin Déniisiimii: Siirdiiriilebilirlik
Soyleminin Elestirel Bir Analizi

Ogr. Gor. Ecem TANERI ERSOY
Dogus Universitesi
etaneri@dogus.edu.tr

https://orcid.org/0000-0002-4094-0385

OZET

Bu ¢alisma, Tiirkiye’de gida sektoriinde faaliyet gosteren markalarin stirdii-
riilebilirlik odakl reklam kampanyalarimi, yesil kapitalizm baglaminda Fairclou-
gh’un Elestirel Soylem Analizi (ESA) yontemiyle incelemeyi amacglamaktadir.
Son yillarda markalarin ¢evreye duyarlilik, dogal kaynaklarin korunmasi, geri
dontistim ve yerel liretimin desteklenmesi gibi temalar1 yogun bi¢imde yeniden
iiretmesi, siirdiiriilebilirlik sdyleminin toplumsal alanda hegemonik bir konuma
yerlestigini gostermektedir. Ekonomik biiyiimenin ¢evresel krizlerle uyumlu
hale getirilebilecegini varsayan yesil kapitalizm yaklagimi, sirketlerin ¢evreci
sOylemleri bir iletisim stratejisi olarak kullanmalarina olanak tanimakta; boylece
cevresel sorumluluk iddiasi, markalarin kurumsal imajlarin1 giiglendiren tica-
ri bir degere donlismektedir. Arastirma kapsaminda, se¢ilen gida markalarinin
siirdiiriilebilirlik temal1 reklamlar1 Fairclough’un Ug Boyutlu Modeli (metinsel
coziimleme, sOylemsel pratik, sosyokiiltiirel baglam) iizerinden incelenmis; mar-
kalarin sundugu cevreci sdylemin, gercek cevresel doniisiimii tegvik etmekten
ziyade yeni tiilketim bigimlerini mesrulastiran ideolojik bir islev tagidigi ortaya
konmustur. Bulgular, siirdiiriilebilirlik soyleminin giderek ticarilestigini ve ¢ev-
resel krizlerin ¢6ziimiinden ¢ok, kapitalist piyasanin kendisini yeniden {iretmesi-
ne hizmet eden bir tiiketim nesnesine doniistiglinii gdstermektedir. Reklamlarda
kullanilan dogallik, yerellik ve ekolojik duyarlilik temalarinin, bireyi “cevreye
duyar tiiketici” olarak konumlandirarak sorumlulugu yapisal ¢evresel sorunlar-
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dan bireysel tercihlere kaydirdigi goriilmiistiir. Calismada kapsamin gida sektorii
ile sinirlandirilmasinin nedeni, bu sektoriin siirdiiriilebilirlik sdylemini en yogun
ve tekrarl sekilde kullanan alanlardan biri olmasidir. Boylece markalar arasinda
benzer sdylemsel oriintiiler (dogallik, yerel iiretici vurgusu, doga ile uyum imge-
si) ve ayrisma noktalar1 karsilastirmali olarak degerlendirilmistir. Bu ¢ercevede
aragtirma, siirdiiriilebilirlik mesajlarinin medya araciligiyla nasil ideolojik olarak
yeniden tiretildigini, bu sOylemin tiiketici 6znesini nasil kurdugunu ve yesil ka-
pitalizmin reklam kampanyalar1 iginde nasil isledigini ortaya koymaktadir.

Anahtar Kelimeler: Yesil Kapitalizm, Stirdiiriilebilirlik, Elestirel Soylem
Analizi, Ug-Boyutlu Model, ideoloji

Green Capitalism and the Transformation of Ideology: A
Critical Analysis of the Sustainability Discourse

Lecturer Dr. Ecem TANERI ERSOY
Dogus University
etaneri@dogus.edu.tr
https://orcid.org/0000-0002-4094-0385

ABSTRACT

This study aims to examine the sustainability-focused advertising campaigns
of brands operating in the food sector in Turkey within the context of green
capitalism using Fairclough’s Critical Discourse Analysis (CDA) method. In re-
cent years, brands have intensively reproduced themes such as environmental
awareness, conservation of natural resources, recycling, and support for local
production, demonstrating that the discourse of sustainability has become he-
gemonic in the social sphere. The green capitalism approach, which assumes
that economic growth can be made compatible with environmental crises, al-
lows companies to use environmentalist discourse as a communication strate-
gy; thus, the claim of environmental responsibility becomes a commercial value
that strengthens brands’ corporate images. Within the scope of the research, the
sustainability-themed advertisements of selected food brands have been exam-
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ined through Fairclough’s Three-Dimensional Model (textual analysis, discur-
sive practice, sociocultural context); it has been revealed that the environmental
discourse presented by the brands serves an ideological function that legitimizes
new forms of consumption rather than promoting real environmental transfor-
mation. The findings show that sustainability discourse is becoming increasingly
commercialized and has been transformed into a consumer object that serves to
reproduce the capitalist market itself rather than solving environmental crises. It
has been observed that the themes of naturalness, locality, and ecological sensi-
tivity used in advertisements position the individual as an “environmentally con-
scious consumer,” shifting responsibility from structural environmental prob-
lems to individual choices. The reason for limiting the scope of the study to the
food sector is that this sector is one of the areas that uses sustainability discourse
most intensively and repeatedly. Thus, similar discursive patterns (naturalness,
emphasis on local producers, image of harmony with nature) and points of di-
vergence among brands were evaluated comparatively. Within this framework,
the research reveals how sustainability messages are ideologically reproduced
through the media, how this discourse constructs the consumer subject, and how
green capitalism operates within advertising campaigns.

Keywords: Green Capitalism, Sustainability, Critical Discourse Analysis,
Three-Dimensional Model, Ideology
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Insani Gelisme ve Cevresel Performans:

Siirdiirilebilir Kalkinma Perspektifi

Dr. Eda OZOVACI YALCIN

Dogus Universitesi
eozovaci@dogus.edu.tr
https://orcid.org/0000-0001-7138-2972

OZET

Insani gelisme, insanlarin seceneklerini genisletme siireci olup, bu tercihler-
den en 6nemlileri; uzun ve saglikli bir yasam siirmek, egitimli olmak ve makul
bir yasam standardi icin gerekli kaynaklara erisebilmektir. Birlesmis Milletler
(BM), 1990 yilindan itibaren saglik, egitim ve gelir olmak {izere bu ii¢ boyu-
tu iceren yasam kalitesini dlgmek i¢in kullanilan bir endeks (IGE) yayinlamis-
tir. Bu endeks hesaplanirken, siirdiiriilebilirlik gbz 6ntinde bulundurulmamustir.
Ozellikle saglhikli gida, igme suyu, temiz hava ve giivenli ¢evre saglamada in-
san geligimi iizerinde gii¢li bir etkisi olan gevre boyutunu géz ardi etmekte-
dir. Kiiresel Olcekte cevresel sorunlar giderek daha belirgin hale geldiginden,
IGE bilesiminin cevresel faktorleri endeks sistemine dahil ederek gelistirilmesi
gerekmektedir. Ciinki siirdiiriilebilir olmayan refahin, insani gelismislik olarak
tanimlanmas1 miimkiin degildir. Siirdiiriilebilir insani gelisme, bireylerin saglik,
egitim, gelir ve yasam kalitesi alanlarindaki firsatlarini artirirken; bu gelismenin
ekosistemlerin tagima kapasitesi, dogal kaynaklarin korunmasi ve nesiller arasi
adalet ilkeleri ile giivence altina alinmasin1 hedefleyen kalkinma yaklagimidir.
Gunilimiizde artan ¢evresel sorunlar, insani gelismenin uzun vadede ancak ¢evre-
sel siirdiiriilebilirlik temelinde korunabilecegini gostermistir. Bu nedenle insani
gelisme ile ¢evresel siirdiiriilebilirlik arasindaki iligkinin incelenmesi, hem teorik
hem de pratik agidan kritik bir onem tasimaktadir. Calismada detayl bir literatiir
incelemesi yapilarak konu ile ilgili sonuglar ele alinmistir. Literatiir kapsaminda
elde edilen veriler incelendiginde, yiiksek insani gelisme endeksine sahip bir-
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cok iilkenin, ¢cevresel siirdiiriilebilirlik gdstergelerinde yeterli seviyede olmadigi
yoniinde verilere ulagilirken bir takim galigmalar da ise insani geligme ve siir-
diiriilebilirlik arasinda herhangi bir iligkinin olmadigina vurgu yapilmaktadir.
Literatiirde dikkat ¢ceken diger yaklasim ise yiikselen insani gelisme diizeyinin
cevresel farkindaligi, teknolojik kapasiteyi ve kurumsal etkinligi artirarak cev-
resel performansi iyilestirebilecegi yoniindedir. Bununla birlikte ortaya konulan
bazi sonuglarda ise insani gelismenin stirdiiriilebilirlik {izerinde olumsuz etkisi
oldugu yoniindedir. Yasam standartlarindaki artis, tiiketim egilimlerini ve ener-
ji talebini yiikselterek gevresel baskilari giiclendirebilmekte bu durum ekolojik
ayak izinin genislemesine ve karbon emisyonlarimin artmasina yol agabilmekte-
dir. Sonug olarak, insani gelismenin gevresel siirdiiriilebilirligi hem destekleyen
hem de tehdit edebilen karmasik bir siireg oldugu sdylenebilir. Ulkelerin kalkin-
ma politikalarini olustururken sadece insan refahini degil ayn1 zamanda cevresel
sonuglarmi da diisiinerek kararlar almalart gerekliligi ortaya ¢ikmaktadir. Ancak
boyle bir durumda siirdiiriilebilir insani gelismeden bahsetmek miimkiin olacak-
tir.

Human Development and Environmental Performance:

A Sustainable Development Perspective

Dr. Eda OZOVACI YALCIN

Dogus Universitesi
eozovaci@dogus.edu.tr
https://orcid.org/0000-0001-7138-2972

ABSTRACT

Human development is the process of expanding people’s choices, the most
important of which are living a long and healthy life, being educated, and ha-
ving access to the resources necessary for a reasonable standard of living. The
United Nations (UN) has published an index (HDI) used to measure the quality
of life, which includes these three dimensions: health, education and income,
since 1990. The Human Development Index (HDI) does not incorporate sustai-
nability considerations in its calculation. It ignores the environmental dimensi-
on, which has a strong impact on human development, especially in providing
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healthy food, drinking water, clean air and safe environment. As environmen-
tal problems become increasingly evident on a global scale, the composition of
the HDI needs to be improved by incorporating environmental factors into the
index system. Because it is not possible to define unsustainable prosperity as
human development. Sustainable human development is a development appro-
ach that aims to increase individuals’ opportunities in health, education, income
and quality of life while ensuring this development is secured through the car-
rying capacity of ecosystems, the protection of natural resources and the prin-
ciples of intergenerational justice. Today’s increasing environmental problems
have demonstrated that human development can only be maintained in the long
term through environmental sustainability. Therefore, examining the relations-
hip between human development and environmental sustainability is of critical
importance, both theoretically and practically. This study examines the relevant
findings through a detailed literature review. When the data obtained within the
scope of the literature is examined, it is found that many countries with high
human development index are not at a sufficient level in environmental susta-
inability indicators, while some studies emphasize that there is no relationship
between human development and sustainability. Another notable approach in the
literature is that rising human development can improve environmental perfor-
mance by increasing environmental awareness, technological capacity, and insti-
tutional effectiveness. However, some findings suggest that human development
has a negative impact on sustainability. Rising living standards can exacerbate
environmental pressures by increasing consumption trends and energy demand,
leading to an expanded ecological footprint and increased carbon emissions. In
conclusion, human development is a complex process that can both support and
threaten environmental sustainability. When formulating development policies,
countries must consider not only human well-being but also environmental im-
pacts. Only then can sustainable human development be possible.
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Siirdiiriilebilir Saghk Penceresinden Akilh Ila¢ Kullanimi ve
Hemsirelik

Hemsire, YL Ogrencisi Eda YILMAZ
Marmara Universitesi, Saglik Bilimleri Enstitiisii,
Hemsirelik Esaslar1 Anabilim Dal1
edayilmazoz@hotmail.com
https://orcid.org/0009-0003-9619-4996

OZET

Bu makale, saglik sistemlerinin gelecegine yon veren siirdiirtilebilirlik ilke-
sini merkeze alarak, ila¢ uygulama siireglerindeki teknolojik yeniliklerden biri
olan Akilc1 Ilag Kullaniminin etkilerini incelemektedir. Akilc1 Ilag Kullanima,
Diinya Saglhk Orgiitii tarafindan tanimlanan ve bir ilacin en dogru ve giivenli se-
kilde kullanimini hedefleyen temel bir kavramdir.” Kisilerin klinik gereksinimle-
rine uygun olarak, en kisa siirede, en diisiik maliyetle, uygun dozda, uygun stire-
de ve kendilerine has ihtiyaglarini karsilayacak sekilde ila¢ kullanmalar1” olarak
tanimlanmaktadir. ila¢ dozunun yapay zeka ve sensorler araciligiyla bireye 6zgii
kigisellestirilmesi ile , temel hedefi hasta giivenligini en iist diizeye ¢ikarmaktir.
Calisma, bu akilli ¢oziimlerin, ila¢ hatalarin1 ve gereksiz ila¢ kullanimini en aza
indirerek kaynak verimliligini nasil sagladigini ve bu sayede saglik sistemlerinin
hem maliyet etkinligini hem de ¢evresel siirdiiriilebilirligini destekledigini analiz
etmektedir. Elde edilen bulgular, Akill {la¢ Y&netiminin yalnizca bireysel tedavi
uyumunu ve basarisini artirmakla kalmadigini, ayn1 zamanda sistem genelinde
komplikasyon oranlarin1 ve hastane yatis oranlarim diislirerek yiiksek diizeyde
Halk Saglig1 faydasi sagladigin1 gdstermektedir. Gliniimiizde bu dijital doni-
stim siirecinde hemsirelik meslegi, teknolojinin etik ve basaril bir sekilde uygu-
lanmasi i¢in hayati bir kdprii gorevi iistlenmektedir; hemsireler, birey merkezli
biitiinciil bakimu siirdiirerek bu yeni sistemlerin hastalar tarafindan benimsenme-

134



@IHARﬁ . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

si ve dogru kullanilmasi i¢in 6nemli egitimler vermektedir. Sonug olarak, Akilli
[la¢ Kullanimi ve hemsirelik uygulamalarinim biitiinciil ve etik bir yaklasimla ele
alimmasi, hasta giivenligini artiran ve gelecegin siirdiiriilebilir saglik hizmetleri-
nin kalitesini belirleyen temel bir gii¢ olacaktir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Akilc1 flag Kullanimi, Halk Saglhig,
Hemgsirelik, Hasta Giivenligi.

Smart Drug Use and Nursing from the Perspective of
Sustainable Health

Nurse, MSc Student Eda YILMAZ

Marmara University, Institute of Health Sciences,
Department of Nursing Fundamentals
edayilmazoz@hotmail.com
https://orcid.org/0009-0003-9619-4996

ABSTRACT

This article examines the effects of Smart Drug Use (Rational Drug Use), one
of the technological innovations in drug administration processes, by focusing on
the principle of sustainability that guides the future of healthcare systems. Smart
Drug Use is a fundamental concept defined by the World Health Organization
that aims for the most accurate and safe use of a drug. It is defined as “individuals
using medication in accordance with their clinical needs, in the shortest possible
time, at the lowest cost, at the appropriate dose, for the appropriate duration, and
meeting their unique needs.” By personalizing drug dosage via artificial intelli-
gence (Al) and sensors, the primary goal is to maximize patient safety.

The study analyzes how these smart solutions ensure resource efficiency by
minimizing medication errors and unnecessary drug use, thereby supporting
both the cost-effectiveness and environmental sustainability of healthcare sys-
tems. The findings demonstrate that Smart Drug Management not only improves
individual treatment compliance and success but also provides a high level of
Public Health benefit by reducing complication rates and hospital admission ra-
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tes system-wide.

The integration of Al-driven personalized dosing necessitates that nurses
possess advanced digital literacy and critical thinking skills to interpret real-ti-
me data and intervene effectively when necessary. In this digital transformation
process, the nursing profession undertakes a vital bridging role for the ethical
and successful implementation of technology. Nurses provide essential training
for the adoption and correct use of these new systems by patients, maintaining
patient-centered holistic care. This new paradigm shifts the nursing role from
traditional administration to a supervisory and educational capacity, ensuring
seamless human-technology interaction. Furthermore, the analysis highlights
that reducing waste from improperly used or expired medications significantly
contributes to the environmental dimension of sustainability, a critical aspect
often overlooked in drug management systems. The shift towards individualized,
data-driven pharmaceutical care represents a transformative approach for mini-
mizing ecological footprints within hospitals and community settings.

Consequently, addressing Smart Drug Use and nursing practices with a holis-
tic and ethical approach will be a fundamental force that increases patient safety
and determines the quality of future sustainable health services.

Keywords: Sustainability, Rational Drug Use, Public Health, Nursing, Pa-
tient Safety
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OZET

Bu caligma, iiniversitelerde siirdiiriilebilir kalkinma amaglarina (SKA) hiz-
met eden faaliyetlerin goriiniir kilinabilecegi 6nemli alanlardan birinin 6grenci
kuliipleri oldugunu ortaya koymay1 amaglamaktadir. Ogrenci kuliipleri, yalnizca
sosyal ve kiiltiirel etkinlikler liretmekle kalmayip ayni zamanda kurumsal siirdii-
rilebilirlik hedeflerinin &grenci odakli uygulama alanlarini da olugturmaktadir.
Bu nedenle kuliip etkinliklerinin sistematik bicimde analiz edilmesi, {iniversite-
lerin SKA’ya yonelik katkilarinin hem nicel hem nitel olarak izlenmesi agisindan
kritik bir 6nem tasimaktadir.

Bu cergevede, Istanbul Kiiltiir Universitesi’nde yiiriitiilen bes yillik etkin-
lik arsivi (2019-2024) 6rnek bir uygulama olarak ele alinmis; analiz siirecinde
kullanilan yaklagim, tiniversitelerin kendi siirdiirtilebilirlik performanslarini de-
gerlendirebilmeleri i¢cin uygulanabilir bir model sunmaktadir. Etkinliklerin tiiri,
kapsami, hedef kitlesi ve icerik odaklar1 dikkate alinarak SKA kategorileriyle es-
lestirilmesi, kurumun hangi alanlarda giiclii katkilar sundugunu ve hangi amag-
larda gelismeye ag¢ik oldugunu ortaya koymustur.

Elde edilen bulgular, bu tiir analizlerin tiniversitelerin stirdiiriilebilirlik siireg-
lerini gelistirmeye yonelik iggoriiler iiretme kapasitesini gostermektedir. Ozel-
likle giiclii yonlerin stratejik olarak desteklenmesi ve temsil diizeyi diisiik SKA
alanlarina yonelik yeni kuliip faaliyetlerinin tesvik edilmesi, yliksekdgretim ku-
rumlarmin siirdiiriilebilir kalkinmaya daha biitiinciil bir katki sunmasina olanak
tanimaktadir.

Sonug olarak ¢alisma, dgrenci kuliiplerinin SKA’ya yonelik kurumsal katki-
larin izlenmesi ve gelistirilmesi i¢in etkili bir degerlendirme alani sagladigini;
sistematik analizlerin ise iiniversitelere gelecege doniik siirdiiriilebilirlik yol ha-
ritalarinin tasarlanmasinda 6nemli bir ara¢ sundugunu gostermektedir.

Anahtar Kelimeler: Siirdiiriilebilir Kalkinma Amaglari, Ogrenci Kuliipleri,
Yiiksekodgretim, Etkinlik Analizi, Siirdiiriilebilirlik Egilimleri, Universite Yone-
timi

138



AR? )
@!fgﬁﬁl‘ﬂé 5 INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

ABSTRACT

This study aims to demonstrate that one of the most significant domains th-
rough which universities can make their contributions to the Sustainable Deve-
lopment Goals (SDGs) visible is student clubs. Beyond producing social and cul-
tural activities, student clubs function as student-centered implementation spaces
for institutional sustainability objectives. Therefore, systematically analyzing
club activities is critically important for monitoring universities’ contributions to
the SDGs both quantitatively and qualitatively.

Within this framework, the five-year activity archive (2019-2024) of Istanbul
Kiiltlir University was examined as an illustrative case. The analytical approach
applied in this study offers a practical model that higher education institutions
can adopt to assess their own sustainability performance. By classifying acti-
vities according to their type, scope, target audience, and thematic focus and
mapping them onto the relevant SDG categories, the analysis reveals the areas in
which the institution demonstrates strong contributions as well as those in need
of further development.

The findings highlight the capacity of such analyses to generate insights that
can enhance universities’ sustainability processes. Strategically reinforcing are-
as of strength and encouraging new student club initiatives in underrepresented
SDG categories can enable higher education institutions to contribute to sustai-
nable development in a more comprehensive manner.

In conclusion, the study shows that student clubs constitute an effective do-
main for monitoring and strengthening institutional contributions to the SDGs,
and that systematic analyses provide universities with a valuable tool for desig-
ning forward-looking sustainability roadmaps.

Keywords: Sustainable Development Goals, Student Clubs, Higher Educati-
on, Event Analysis, Sustainability Trends, University Governance
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OZET

Siit, diinya genelinde en ¢ok iiretilen ve en degerli tarim tirlinlerinden biridir.
Siitiin insan beslenmesinde dogumdan 6liime kadar her donemde gerekli olan
makro ve mikro besin 6gelerini yeterli miktarda igermesi, onun her zaman temel
gida olmasini ve iiretiminin siirekli artarak devam etmesini saglamaktadir (Ca-
kir, 2023). Diinyada siit {iretimi 2023 yilinda 950 milyon ton olarak gergeklesmis
olup, bu iiretimin 25.4 milyon tonu peynir, 4.43 milyon tonu siit tozu, 12.73
milyon tonu ise tereyag: olarak islenmistir (FAO, 2023 ; 0ECD, 2023). Ulke-
mizde ise ayni1 y1l 21.481.567 ton siit iretilmis, bunun 1.525.615 tonu i¢me siitii,
798.897 tonu peynir, 68.944 tonu krema ve 87.065 tonu tereyagi olarak iglen-
mistir (Ulusal Siit Konseyi, 2024). Ayrica iilkemizde 2023 yilinda iiretilen siitiin
10.249.043 tonunu inek siitiiniin olugturmast siit sigirciliginin iilkemiz agisindan
6nemli bir konumda oldugunu goéstermektedir (Ulusal siit Konseyi, 2024).

Siit endiistrisinin {ilkemizde ve diinyada her gecen y1l biiyiimesi, tiretim mik-
tarinin artmasini ve iiriin yelpazesinin genislemesini saglarken, diger taraftan da
olusan atik ve artiklartyla iklim degisikligine ve kiiresel 1sinmaya katkida bu-
lunmaktadir. Birlesmis Milletler Iklim Degisikligi Cerceve Sozlesmesi’ne gore
“Iklim degisikligi”, karsilastirabilir zaman dilimlerinde gdzlenen dogal iklim de-
gisikligine ek olarak, dogrudan veya dolayl olarak kiiresel atmosferin bilesimini
bozan insan faaliyetleri sonucunda iklimde olusan degisiklik olarak tanimlan-
maktadir (UN, 1992). iklim degisikliginin, biiyiik oranda sera gazi salmimi so-
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nucu ortaya ¢iktig1 belirtilmektedir (IPPC, 2022). IPPC (2022), tarim, ormancilik
ve arazi kullaniminin toplam kiiresel emisyonlardaki payinin %23 (12 Gt CO,, M)
oldugunu bildirmistir. Ulkemizde TUIK’in 1990-2022 yillar1 arasindaki Sera
Gazi Emisyon Istatistikleri incelendiginde, toplam sera gazi emisyonlarinda
2022 yilinda CO,.. olarak en biiyiik pay1 %71,8 ile enerji kaynakli emisyonlar
alirken bunu sirasiyla %12,8 ile tarim, %12,5 ile endiistriyel iglemler ve iiriin
kullanim1 ve %2,9 ile atik sektorii takip etmistir. Toplam CO, emisyonlarmin
2022 yilinda %32,6s1 elektrik ve 1s1 iretiminden olmak tlizere %86,6>s1 enerji
sektdriinden, %13, 1>i endiistriyel islemler ve {iriin kullanimi1 sektdriinden, %0,3>i
ise tarim ve atik sektorlerinden kaynaklanmigtir. CH, emisyonlarmin %60,5>i
tarim, %19,9u enerji, %19,6>s1 atik ve %0,02>si endiistriyel islemler ve iirlin
kullanimi sektoriinden; N,O emisyonlarinin ise %77,9’u tarim, %11,2’si enerji,
%06,2’s1 atik ve %4,6’s1 da endiistriyel islemler ve {irtin kullanimi sektoriinden
kaynaklandig1 belirtilmistir (TUIK, 2024). 2050 yilinda diinya niifusunun 10
milyar kisiye ulasacag: diisiiniildiiglinde siit sektoriiniin iiretimini %40 oraninda
artirmasi gerekmektedir (FAO, 2018). Bu iiretim artisinin da iklim degisikligi ve
kiiresel 1sinmaya etki siddetini artiracagi agikardir.

Bu calisgmada, YDD analizi ile, diinya genelinde, siit ve siit iiriinleri iireti-
minin ¢evresel etkilerinin olustugu basamaklar, ¢evresel etki parametreleri ve
miktarlar, kiyaslamalar, degerlendirmeler ve bu etkilerin azaltilmas1 yoniinde
olusturulan dnerilere iliskin bilgiler verilecektir.

Anahtar Kkelimeler : Siit Endiistrisi, Siirdiiriilebilirlik, Cevresel Etki, Yasam
Dongiisii Degerlendirmesi
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Environmental Life Cycle Assessment of Dairy Products
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ABSTRACT

Milk is one of the most produced and valuable agricultural products worldwi-
de. The fact that milk contains sufficient amounts of macro and micronutrients
essential for human nutrition from birth to death ensures that it remains a staple
food, and its production continues to increase continuously (Cakir, 2023). Glo-
bal milk production reached 950 million tons in 2023, of which 25.4 million
tons were processed into cheese, 4.43 million tons into milk powder, and 12.73
million tons into butter (FAO, 2023; 0ECD, 2023). In Turkey, 21,481,567 tons
of milk were produced in the same year, of which 1,525,615 tons were proces-
sed into drinking milk, 798,897 tons into cheese, 68,944 tons into cream, and
87,065 tons into butter (National Milk Council, 2024). In addition, the fact that
10,249,043 tons of milk produced in our country in 2023 was cow milk shows
that dairy cattle farming is in an important position for our country (National
Milk Council, 2024).

The annual growth of the dairy industry in our country and globally leads to
increased production and a broader product range, while simultaneously cont-
ributing to climate change and global warming through its waste and residue.
According to the United Nations Framework Convention on Climate Change,
“climate change” is defined as changes in climate resulting from human activi-
ties that directly or indirectly alter the composition of the global atmosphere, in
addition to natural climate change observed over comparable time periods (UN,
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1992). Climate change is largely caused by greenhouse gas emissions (IPPC,
2022). The IPPC (2022) reported that agriculture, forestry, and land use account
for 23% (12 Gt CO2eq) of total global emissions. In 2022, 86.6% of total CO2
emissions originated from the energy sector, 32.6% from electricity and heat
generation, 13.1% from industrial processes and product use, and 0.3% from the
agriculture and waste sectors. It has been reported that 60.5% of CH4 emissions
originated from agriculture, 19.9% from energy, 19.6% from waste, and 0.02%
from industrial processes and product use; and 77.9% of N2O emissions origi-
nated from agriculture, 11.2% from energy, 6.2% from waste, and 4.6% from in-
dustrial processes and product use (TurkStat, 2024). Considering that the world
population will reach 10 billion people in 2050, the dairy sector needs to increase
its production by 40% (FAO, 2018). It is obvious that this increase in production
will increase the severity of the impact of climate change and global warming.

This study, using LCA analysis, will provide information on the stages of
environmental impacts of milk and dairy production worldwide, environmental
impact parameters and quantities, benchmarks, assessments, and recommendati-
ons for reducing these impacts.

Keywords: Dairy Industry, Sustainability, Environmental Impact, Life Cycle
Assessment
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OZET

Gilinlimiiz kiiresel diinya diizeni icerisinde insanligin karsilastig1 en onemli
sorunlardan biri iklim degisikligidir. Iklim degisikliginin yol agtig1 ekonomik,
sosyal ve gevresel riskler, finansal sistemin tiim aktorlerini dogrudan etkilemek-
tedir. Bu durum kiiresel ekonomik refahin siirdiiriilebilirligini engelleyen ne-
denlerden biridir. Bu noktada bankacilik sektorii, yalnizca finansman saglayan
bir yap1 olmanin 6tesine gegerek siirdiiriilebilir kalkinmanin desteklenmesinde
katki saglamaktadir. Siirdiiriilebilirligin sosyal boyutu, finansal kuruluslarin
uzun vadede giivenilirliklerini korumalar1 ve toplumsal sorumluluklarini yeri-
ne getirmeleri agisindan stratejik bir 6neme sahiptir. Bu ¢ergevede, kurumsal
sosyal sorumluluk politikalar1 ekseninde ¢evresel farkindalik olusturulmalidir.
Sosyal stirdiiriilebilirlik gostergelerinin etkin bigimde belirlenip uygulanmasi,
bankalarin hem kurumsal devamliligini giivence altina almasini hem de toplum-
sal kalkinma ve toplumsal giivenin tesis edilmesine somut katkilar saglamasin
miimkiin kilmaktadir. Bankalar ve diger finansal kuruluglar, faaliyetlerini siir-
diiriirken ¢evresel faktorlerin yani sira toplumsal refah, esitlik, etik degerler ve
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calisan haklar1 gibi sosyal siirdiiriilebilirlik gostergelerini de dikkate almak zo-
rundadir. Ancak bankacilik sektorii agisindan, diizenleyici kuruluglar tarafindan
sosyal siirdiiriilebilirlik gostergeleri heniiz net bir bicimde tanimlanmamuistir.
Bu gostergelerin kurumsal diizeyde ne dlgiide uygulandigi ve nasil lgiildiigii
konusundaki belirsizlikler ile siirdiiriilebilirlik hedeflerinin uzun vadeli olarak
belirlenmesi, bankalarin ve finansal kuruluslarin kurumsal devamliligini ve top-
lumsal katkilarinin somut sonuglara déniismesini olumsuz yonde etkilemektedir.
Bu sebeple bankacilik alaninda sosyal siirdiiriilebilirlik gostergelerinin net ola-
rak belirlenmesi ve kisa siireli hedef ve politikalarla etkin bigimde uygulanmasi,
hem toplumsal kalkinmanin desteklenmesi hem de finansal sistemin uzun vadeli
istikrarinin korunmasi agisindan biiyiik 6nem tasimaktadir. Bu sebeple ¢aligma-
da, bankacilik sektorii agisindan siirdiiriilebilirligin sosyal boyutu ve kurumlarin
stirdiiriilebilirligi agisindan attig1 adimlar incelenecektir.

Anahtar Kelimeler: Sirdiiriilebilirlik, Sosyal Politika, Kurumsal Sosyal So-
rumluluk, Refah, Bankacilik
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ABSTRACT

One of the most significant challenges humanity faces in today’s global or-
der is climate change. The economic, social, and environmental risks caused by
climate change directly affect all actors in the financial system. This situation
is one of the factors hindering the sustainability of global economic prosperity.
At this point, the banking sector goes beyond merely providing financing and
contributes to supporting sustainable development. The social dimension of sus-
tainability is of strategic importance in terms of financial institutions maintaining
their long-term reliability and fulfilling their social responsibilities. In this con-
text, environmental awareness should be created within the framework of corpo-
rate social responsibility policies. Effectively defining and implementing social
sustainability indicators enables banks to both ensure their corporate continuity
and make concrete contributions to social development and the establishment
of social trust. Banks and other financial institutions must take into account so-
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cial sustainability indicators such as social welfare, equality, ethical values, and
employee rights, in addition to environmental factors, while conducting their
activities. However, from the perspective of the banking sector, social sustain-
ability indicators have not yet been clearly defined by regulatory authorities. Un-
certainty regarding the extent to which these indicators are implemented at the
corporate level and how they are measured, along with the long-term setting of
sustainability targets, negatively impacts the corporate continuity of banks and
financial institutions and the transformation of their social contributions into tan-
gible results. For this reason, clearly defining social sustainability indicators in
the banking sector and effectively implementing them through short-term goals
and policies is of great importance in terms of both supporting social develop-
ment and maintaining the long-term stability of the financial system. Therefore,
this study will examine the social dimension of sustainability in the banking
sector and the steps taken by institutions in terms of sustainability.

Keywords: Sustainability, Social Policy, Corporate Social Responsibility,
Welfare, Banking
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OZET

Bu calisma, siirdiiriilebilirlik kavraminin gastronomi alanindaki yansima-
larin1 inceleyerek restoran degerlendirme sistemlerinde giderek dnem kazanan
Michelin Yesil Y1ldiz uygulamasini kapsamli bigimde analiz etmektedir. Arastir-
mada, Yesil Yildiz ile 6diillendirilen restoranlarin ¢evresel duyarlilik, yerel iirtin
kullanimi, atik yonetimi, enerji verimliligi ve sosyal sorumluluk gibi siirdiiriile-
bilirlik kriterlerini hangi yontemlerle hayata gegirdikleri degerlendirilmektedir.
Nitel aragtirma yaklasimi ¢ergevesinde gergeklestirilen ¢alisma, literatiir tara-
masi ve ornek olay incelemeleri araciligryla Michelin Rehberi’nin siirdiiriilebilir
gastronomiye yonelik standartlarinin sektdrel doniisiime olan etkilerini ortaya
koymaktadir. Bulgular, Yesil Y1ldiz uygulamasinin restoranlarin iiretim ve teda-
rik zinciri politikalarinda 6nemli degisimler yarattigini, tiiketici tercihlerini stir-
diiriilebilirlik ekseninde yeniden sekillendirdigini ve gastronomi turizmine ¢ev-
resel duyarlilik temelli yeni bir yonelim kazandirdigini géstermektedir. Bununla
birlikte, uygulamanin olgiitlerinin seffafligi, kiiresel olgekte farkli cografyalara
uyarlanabilirligi ve isletmeler arasindaki siirdiiriilebilirlik performansi farkli-
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liklar1 gibi konularin daha derinlemesine arastirilmasi gerektigi belirlenmistir.
Sonug olarak ¢alisma, Michelin Yesil Yildiz uygulamasinin siirdiiriilebilir gast-
ronomi anlayisinin yayginlasmasina katki sagladigini ve restoran degerlendirme
sistemlerinin ¢evresel sorumluluk ekseninde yeniden sekillenmesine zemin olus-
turdugunu ortaya koymaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Michelin Rehberi, Yesil Yildiz, Res-
toran Derecelendirme, Gastronomi.

Evaluation of Michelin Green Star Restaurants within the
Framework of Sustainability: The Case of Turkey

Dr. Ogr. Uyesi Gorkem TEYIN
Dogus Universitesi
gteyin@dogus.edu.tr
https://orcid.org/0000-0002-1959-2603

Ars. Gor. Emir Talha YARDIMCI
Dogus Universitesi
eyardimci@dogus.edu.tr
https://orcid.org/0009-0003-9826-7474

ABSTRACT

This study undertakes a comprehensive analysis of the Michelin Green Star
initiative, which has emerged as a significant component of contemporary resta-
urant evaluation systems, by exploring the manifestations of sustainability wit-
hin the field of gastronomy. The research investigates the mechanisms through
which Green Star—designated restaurants operationalize key sustainability cri-
teria—including environmental stewardship, the utilization of locally sourced
ingredients, waste reduction practices, energy efficiency measures, and social
responsibility initiatives. Employing a qualitative research design, the study
draws upon an extensive literature review and selected case studies to eluci-
date the influence of the Michelin Guide’s sustainability-oriented standards on
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the transformative dynamics of the gastronomy sector. The findings reveal that
the Green Star distinction has catalyzed notable shifts in restaurants’ production
processes and supply chain strategies, while simultaneously reshaping consumer
preferences around sustainability-focused values and fostering an environmen-
tally conscious trajectory within gastronomy tourism. Nonetheless, the study
highlights the need for further scholarly inquiry regarding the transparency of
evaluative criteria, the cross-regional applicability of the framework, and the va-
riability of sustainability performance across establishments. Overall, the analy-
sis demonstrates that the Michelin Green Star serves as a driving force in advan-
cing sustainable gastronomy and contributes to the reconfiguration of restaurant
evaluation systems around principles of environmental accountability.

Keywords: Sustainability, Michelin Guide, Green Star, Restaurant Ratings,
Gastronomy.
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OZET

Otomotiv, enerji, makine endiistrisi gibi fakli uygulamalarda kullanilan gelik
malzemelerden yiiksek mekanik o6zellikler talep edilmektedir. Genellikle sicak
dovme yontemiyle sekillendirilen gelik malzemelere istenilen mekanik 6zellik-
leri kazandirmak i¢in sonraki agamada “su verme ve temperleme (Q&T)” 1sil
islemi uygulanmaktadir. Q&T 1s1l isleminde, celik kimyasal kompozisyonuna
uygun olacak sekilde malzemelere oncelikle yiiksek sicakliklarda Ostenitleme
islemi yapilmaktadir. Sonraki agamada malzemeler su, yag, hava gibi ortamda
hizli sogutulmaktadir. “Su verme” olarak tanimlanan hizli sogutma isleminde
Ostenitten martenzit mikroyapisal doniisiimii gerceklesmektedir. Yiiksek sert-
lik kazandirilan malzemeler ayn1 zamanda gevrek davranis gostermektedir. Bu
nedenle, malzemelerin tokluk 6zelliklerini iyilestirebilmek amaciyla su verme
islemi sonrasinda nispeten daha diisiik sicakliklarda temperleme 1sil islemi uy-
gulanmaktadir.

Q&T 1s1l iglemi, yiiksek sicakliklara 1sitma ve belirli siirelerde bekletme gibi
operasyonlardan olugmaktadir. Endistriyel uygulamalarda elektrik ya da dogal
gaz gibi fosil kaynakli enerjinin kullanildig: firinlarda yapilan islemler iiretim
maliyetinin yani sira karbon emisyonlarini da arttirmaktadir. Diger yandan, dov-
me yOntemiyle liretim yapan bir¢ok firmada Q&T 1s1l iglemi firma disindan hiz-
met alimi ile gerceklestirilmektedir. Bu durumda, 1s1l islemle birlikte lojistik ve
operasyonel siireclerden ayrica maliyetler ve enerji tiiketimleri artmaktadir.
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Bu calismada, 6zellikle sicak dovme sonrast ilave bir Q&T 1s1l islemine gerek
kalmadan yiliksek mekanik o6zellikler saglayabilecek alternatif kimyasal kom-
pozisyon tasarimlari ve iiretim rotalar1 degerlendirilmistir. Laboratuvar 6l¢ekli
deneylerle belirlenen malzeme ve proses parametreleri, endiistriyel uygulama
sonuclartyla karsilastirmali olarak incelenmistir.

Orta karbonlu Mn-Cr grubu ¢eliklerin Q&T 1s1l islemli olarak kullanildig:
uygulamalara yonelik diisiik karbonlu diisiik alagimli alternatif ¢elik kaliteleri
ile ¢aligmalar yapilmistir. Alternatif ¢elik kaliteleri ile dvme sonrasi fanla yapi-
lan sogutmalarda Q&T uygulamasi sonrasinda talep edilen yiliksek mukavemet
ve darbe enerjisi degerleri saglanabilmistir. Farkli bir ¢aligmada ise dovme ile
iiretilen ve yliksek mukavemet ile birlikte yliksek yorulma dayanimi talep edilen
uygulamalar i¢in havada sogutma ile istenilen dzellikleri saglayabilen alternatif
yeni ¢elik kaliteleri gelistirilmistir. Her iki uygulamada da martenzit ve beynit
mikroyapilarmin yani sira kalint1 dstenit miktar1 ve morfolojisinin kontroliiyle
ilave bir Q&T 1s1l islemine gerek olmadan talep edilen performans kriterlerini
karsilayabilen yiiksek mekanik 6zelliklere sahip g¢eliklerin gelistirilebilecegi be-
lirlenmis ve endiistriyel 6l¢ekte basarili sonuglar elde edilmistir. Yeni gelistirilen
alagim tasarimlarinda kullanilan elementlerin neden oldugu sinirli maliyet arti-
sinin, mevcut celik kaliteleri ve Q&T isleminin toplam maliyetine gore avantaj
sagladigi belirlenmistir.

Genel olarak degerlendirildiginde, siirekli sogutma uygulamasina yonelik ge-
listirilebilecek uygun kimyasal kompozisyon tasarimlarmin mikroyapisal modi-
fikasyonlarla talep edilen yiiksek mekanik performanslari saglayabilecegi belir-
lenmistir. Bu kapsamda, ilave 1s1l islemlere gerek olmamasi nedeniyle belirtilen
iiretim rotast maliyet avantajinin yani sira ¢evresel siirdiiriilebilirlik odaginda da
onemli bir kazanim sunmaktadir.

Anahtar Kelimeler: Yiiksek mukavemetli gelikler, Isil islem, Stirdiiriilebilir
tiretim, Siurekli sogutma, Alasim ve proses tasarimi.
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ABSTRACT

Many components used in the automotive, energy and machinery industries
are manufactured from hot-forged steels. In order to achieve the desired high
mechanical performance, these steels are typically subjected to quenching and
tempering (Q&T) heat treatment after forging. During Q&T processing, the
material is first austenitized at elevated temperatures according to its chemical
composition and then rapidly cooled in quenching media such as water, oil or
air. The quench produces a predominantly martensitic microstructure, providing
high hardness but also significant brittleness, which necessitates a subsequent
tempering stage to restore toughness.

The Q&T route requires energy-intensive thermal cycles involving high-tem-
perature heating and controlled holding times. These steps are typically carried
out in electric or fossil fuel powered furnaces, increasing both production costs
and carbon emissions. Moreover, many forging companies outsource Q&T heat
treatment, which introduces additional logistic and operational expenses.

In this study, alternative alloy design strategies and modified production
routes were evaluated with the objective of achieving high mechanical perfor-
mance after hot forging without the need for an additional Q&T heat treatment.
Laboratory-scale experiments were initially conducted to determine and op-
timize alloy compositions and continuous cooling parameters. The optimized
parameters were subsequently implemented in industrial-scale validation trials
and the mechanical performance of the newly developed materials as well as
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processing routes was compared with that of conventionally Q& T-treated steels.

As an alternative to conventional medium-carbon Mn—Cr steels used in the
Q&T condition, low-carbon low-alloy steels designed specifically for continuous
cooling were developed. By tailoring the chemical composition and controlling
the cooling rate after forging, it was demonstrated that strength and impact tough-
ness levels comparable to those typically obtained through Q&T processing can
be achieved. The results further showed that the targeted performance criteria
can be met by controlling the martensitic—bainitic microstructure together with
the amount and morphology of retained austenite, thereby eliminating the need
for an additional heat-treatment step. The applicability and reliability of these
results were validated through industrial-scale trials. Additionally, the limited
cost increase associated with the alloying additions in the newly designed com-
positions was found to be economically advantageous when compared to the
combined cost of conventional steel grades and the Q&T process.

Overall, the findings confirm that alloy compositions specifically engineered
for continuous cooling can achieve the required high mechanical performance
through controlled microstructural refinement. The elimination of post-forging
Q&T heat treatment provides significant economic benefits while offering a sub-
stantial contribution to environmental sustainability.

Keywords: High-strength steels, Heat-treatment, Energy-efficient process-
ing, Continuous Cooling, Process Design.
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ABSTRACT

Sustainability has increasingly become a defining component of higher ed-
ucation governance, institutional transformation, and university social respon-
sibility. While European universities have progressively aligned their strategies
with the United Nations Sustainable Development Goals (SDGs), higher edu-
cation institutions in Albania remain at an early stage of developing coordinat-
ed sustainability frameworks. This study examines how Albanian universities
integrate sustainability principles into their organizational structures, academic
practices, and community engagement processes, with a particular emphasis on
the social dimension of sustainability and the role of universities as agents of
societal change.

Using a qualitative comparative case study design, the research analyzes
three universities representing different governance models and institutional ca-
pacities: the University of Tirana, the Polytechnic University of Tirana, and the
European University of Tirana. Data were collected through document analysis
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of institutional strategies, sustainability-related reports, and policy documents,
complemented by semi-structured interviews with faculty and administrative
staff involved in sustainability initiatives. Thematic content analysis, supported
by MAXQDA coding, was employed to identify patterns across five key dimen-
sions: environmental management, resource efficiency, waste management, so-
cial inclusion and community engagement, and alignment with the SDGs.

Findings indicate that while sustainability awareness is growing, institutional
practices remain fragmented, project-dependent, and insufficiently embedded in
governance structures to ensure long-term continuity. Public institutions primar-
ily focus on environmental management and donor-driven initiatives, whereas
private universities demonstrate greater adaptability in implementing socially
oriented sustainability projects. Across all institutions, limited funding, the ab-
sence of national policy incentives, and weak student participation emerge as
persistent barriers to systemic transformation. Moreover, sustainability educa-
tion remains unevenly integrated across curricula, highlighting the need for in-
terdisciplinary approaches and pedagogical reform.

The study argues that advancing sustainability in Albanian higher education
requires a coherent national framework that institutionalizes sustainability gov-
ernance, mandates reporting mechanisms, strengthens university—community
collaboration, and aligns higher education policies with the European Green
Deal. By offering an evidence-based assessment of current practices and chal-
lenges, this research contributes to broader regional and international debates on
how emerging academic systems can transition toward socially responsible and
environmentally resilient models of university governance.

Keywords: Sustainability, Higher Education, Social Responsibility, Green
Transformation, Albania, SDGs.
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OZET

Siirdiiriilebilirlik, yiiksekdgretim yonetisiminin, kurumsal doniisiimiin ve
iiniversitelerin toplumsal sorumlulugunun belirleyici bir bileseni haline gel-
mistir. Avrupa’daki lniversiteler Birlesmis Milletler Siirdiiriilebilir Kalkinma
Amaglar1 (SKA) ile uyumlu stratejiler gelistirmekte dnemli ilerleme kaydeder-
ken, Arnavutluk yiiksekogretim kurumlart hala biitiinciil ve kurumsallagmis bir
stirdiiriilebilirlik ¢ergevesi olusturmada erken bir agamadadir. Bu ¢alisma, Arna-
vutluk iiniversitelerinin siirdiiriilebilirlik ilkelerini yonetsel yapilara, akademik
uygulamalara ve toplumla etkilesim siireglerine nasil entegre ettigini incelemek-
te; Ozellikle siirdiiriilebilirligin sosyal boyutuna ve liniversitelerin toplumsal de-
gisimdeki roliine odaklanmaktadir.

Caligsma, farkli yonetisim modellerini ve kurumsal kapasiteleri temsil eden ¢
iiniversiteyi kapsayan niteliksel karsilastirmali bir durum calismasi tasarimina
dayanmaktadir: Tiran Universitesi, Tiran Politeknik Universitesi ve Tiran
Avrupa Universitesi. Veri seti; kurumsal stratejilerin, politika belgelerinin ve
stirdiiriilebilirlik odakli raporlarin dokiiman analizinden, ayrica siirdiiriilebilirlik
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girisimlerinde gorev alan akademik ve idari personelle gergeklestirilen yari
yapilandirilmis goriigmelerden elde edilmistir. MAXQDA yazilimi kullanilarak
gerceklestirilen tematik icerik analizi, bes temel boyut iizerinde yogunlagmustir:
cevresel yonetim, kaynak verimliligi, atik yonetimi, sosyal katilim ve toplumsal
etkilesim, ve SKA ile uyum.

Bulgular, siirdiiriilebilirlik farkindaliginin artmasma ragmen uygulamalarin
parcali, proje bagimli ve kurumsal yapilara yeterince entegre edilmemis oldugu-
nu gostermektedir. Kamu {iniversiteleri gogunlukla ¢evresel yonetim ve dis fonlu
projeler iizerine yogunlagirken, 6zel {iniversiteler toplum odakli siirdiiriilebilirlik
girisimlerinde daha esnek ve yenilik¢i bir yaklagim sergilemektedir. Her iki sek-
torde de siirli finansman, ulusal politika tesviklerinin eksikligi ve 6grencilerin
karar alma siireglerine diisiik katilimi, sistematik doniisiimiin 6niindeki temel en-
geller olarak ortaya ¢ikmaktadir. Ayrica, siirdiiriilebilirlik egitiminin miifredatla-
ra esit bicimde entegre edilmemesi, disiplinlerarasi yaklagimlarin ve pedagojik
yeniliklerin gerekliligini vurgulamaktadir.

Calisma, Arnavutluk yiliksekogretiminde siirdiiriilebilirligin ilerlemesi i¢in
ulusal diizeyde tutarli bir ¢ergeve olusturulmasi, siirdiiriilebilirlik yonetisiminin
kurumsallagtirilmasi, raporlama mekanizmalarimin zorunlu héale getirilmesi,
iiniversite—toplum is birliginin giiclendirilmesi ve yiliksekdgretim politikalarinin
Avrupa Yesil Mutabakati ile uyumlu hale getirilmesi gerektigini savunmaktadir.
Bu aragtirma, mevcut uygulamalara ve zorluklara iliskin kanita dayali bir
degerlendirme sunarak, gelismekte olan akademik sistemlerin toplumsal
sorumluluga dayal1 ve ¢evresel agidan direncli {iniversite yonetisim modellerine
nasil gecis yapabilecegine dair bolgesel ve uluslararasi tartigmalara katki
saglamaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Yiiksekogretim, Toplumsal Sorumlu-
luk, Yesil Donlisiim, Arnavutluk, SKA.
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OZET

Evrensel saglik giivencesi, bireylerin ihtiya¢ duyduklar1 saglik hizmetlerine
finansal zorluk yasamadan erigebilmesini amaglayan temel bir saglik politika-
st hedefidir. Birlesmis Milletler Siirdiiriilebilir Kalkinma Amagclar1 kapsaminda
yer alan SDG 3.8, saglik sistemlerinde hizmet kapsaminin genisletilmesiyle bir-
likte finansal korunmanin giiglendirilmesini Oncelikli bir politika alam1 olarak
tanimlamaktadir. Bu baglamda, cepten yapilan saglik harcamalari, finansal
korunmanin diizeyini ve saglik sistemlerinin siirdiiriilebilirligini degerlendirmede
kritik bir gosterge olarak 6ne ¢ikmaktadir. Bu calisma, Tiirkiye’de 2010-2023
doneminde cepten saglik harcamalarinin seyrini inceleyerek, evrensel saglik
giivencesi ¢ergevesinde finansal korunma ve siirdiiriilebilirlik performansi-
n1 degerlendirmeyi amaclamaktadir. Arastirma, ikincil ve nicel verilere daya-
I1 olarak tasarlanmis olup, analizlerde Tiirkiye Istatistik Kurumu (TUIK), T.C.
Saglik Bakanligi, Diinya Saglik Orgiiti (WHO) ve Diinya Bankas: tarafindan
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yayimlanan resmi veri setlerinden yararlanilmigtir. Cepten saglik harcamalari,
kisi bas1t nominal degerler ve toplam saglik harcamalari igindeki pay1 iizerinden
ele alinmig; bulgular zaman serisi ve donemsel karsilastirmalar yoluyla analiz
edilmistir. Elde edilen bulgular, Tiirkiye’de kisi bast cepten saglik harcamala-
riin incelenen donemde belirgin ve siirekli bir artig egilimi gosterdigini ortaya
koymaktadir. Ozellikle 2020 sonras1 donemde cepten saglik harcamalarmdaki
artisin ivme kazandigi ve onceki yillara kiyasla ¢ok daha yiiksek bir artis hi-
zna ulagtig1 goriilmektedir. Buna karsin, kamu saglik harcamalarindaki artigin
cepten harcamalardaki yiikselisi dengelemede sinirli kaldigi dikkat ¢ekmekte-
dir. Bu durum, saglik hizmetlerinin finansmaninda hanehalki tizerindeki mali
yiikiin arttigina isaret etmektedir. Calismanin bulgulari, Tiirkiye’de evrensel
saglik gilivencesi kapsaminda hizmet kapsaminin genisletilmesine yonelik
onemli ilerlemeler kaydedilmis olmasina ragmen, finansal korunma boyutun-
da kirilganliklarin devam ettigini géstermektedir. Cepten saglik harcamalarinin
yiikselmesi, 6zellikle diisiik gelir gruplar1 ve kronik hastaligi bulunan bireyler
acgisindan saglik hizmetlerine erisimde esitsizlik riskini artirabilecek bir unsur
olarak degerlendirilmektedir. Sonug olarak bu ¢alisma, Tiirkiye’de saglik siste-
minin siirdiiriilebilirligi agisindan cepten saglik harcamalarinin kritik bir politika
alan1 oldugunu ortaya koymaktadir. Bulgular, evrensel saglik giivencesinin yal-
nizca hizmet kapsamini genisletmeye degil, ayn1 zamanda bireylerin saglik har-
camalaria dogrudan katilimini azaltmaya ydnelik biitiinciil ve hedefli finansman
politikalariyla desteklenmesi gerektigine isaret etmektedir. Bu yoniiyle ¢aligma,
saglik politikalaria yonelik kanita dayali degerlendirmeler sunarak literatiire
katki saglamay1 amaglamaktadir.

Anahtar Kelimeler: Saglik Finansmani, Saglikta Siirdiiriilebilirlik, SDG,
Cepten Saglik Harcamalari, Saglik Politikalari.
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ABSTRACT

Universal health coverage (UHC) aims to ensure that all individuals can
access needed health services without experiencing financial hardship. Within
the framework of the United Nations Sustainable Development Goals, SDG 3.8
emphasizes the expansion of service coverage alongside the strengthening of
financial protection as a core policy priority. In this context, out-of-pocket health
expenditure constitutes a critical indicator for assessing both financial protection
and the sustainability of health systems. This study aims to evaluate the perfor-
mance of financial protection in Turkey by examining trends in out-of-pocket
health expenditures over the period 2010-2023, within the broader framework of
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universal health coverage and sustainability. The research adopts a quantitative
design based on secondary data analysis, utilizing official datasets published by
the Turkish Statistical Institute (TURKSTAT), the Ministry of Health, the World
Health Organization (WHO), and the World Bank. Out-of-pocket health expen-
ditures are analyzed using per capita nominal values and their share in total he-
alth expenditures, supported by time-series and period-based comparisons. The
findings reveal a consistent and substantial increase in per capita out-of-pocket
health expenditures in Turkey throughout the study period. Notably, the post-
2020 period is characterized by a sharp acceleration in out-of-pocket spending,
with growth rates significantly exceeding those observed in previous years. Des-
pite increases in public health expenditures, these increases appear insufficient
to offset the rising burden on households, indicating a growing reliance on direct
payments for health services. The results suggest that, although Turkey has made
considerable progress in expanding health service coverage under the universal
health coverage agenda, persistent vulnerabilities remain in the dimension of
financial protection. Rising out-of-pocket expenditures may exacerbate inequ-
alities in access to health services, particularly for low-income households and
individuals with chronic health conditions. In conclusion, the study highligh-
ts out-of-pocket health expenditures as a critical policy challenge for the long-
term sustainability of Turkey’s health system. The findings underscore the need
for comprehensive and targeted health financing policies that not only expand
service coverage but also effectively reduce households’ direct financial contri-
butions to health care. In this respect, the study contributes to the literature by
providing evidence-based insights to inform health policy discussions within the
framework of universal health coverage and sustainable development.

Keywords: Health Financing, Sustainability in Health, SDG, Out-of-Pocket
Health Expenditures, Health Policies.
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OZET

Bu c¢alisma, Tiirkiye imalat sanayinde faaliyet gdsteren KOBI’lerin ye-
sil imalat ve c¢evresel etik uygulamalarina yonelik egilimlerini; bu siireclerde
karsilastiklar1 paydas baskilar1 ve kaynak yetersizlikleri ekseninde incelemeyi
amaglamaktadir. Nitel aragtirma yontemiyle gerceklestirilen calismada, farkli
sektorlerden 7 firma ile yar1 yapilandirilmig goriismeler yapilmis, veriler tematik
analiz yoluyla degerlendirilmistir.

Aragtirmanin bulgularia gore, firmalar yesil imalat uygulamalaria yonelir-
ken 6zellikle pazar talebi, mesruiyet arayis1 ve miisteri odaklilik gibi digsal fak-
torler tarafindan motive edilmektedir. Bu faktdrler, paydas baskisi kapsaminda
degerlendirilmekte ve isletmelerin yesil doniisiim siireglerinde yonlendirici rol
oynamaktadir. Ayrica devlet tesvikleri de bazi firmalar agisindan bu yonelimi
destekleyici bir unsur olarak one ¢ikmaktadir. Ancak, birgok isletme yesil ima-
lata gegis siirecinde bilgi eksikligi, finansal kaynak yetersizligi ve nitelikli insan
kaynagi eksikligi gibi temel engellerle karsilagsmakta, bu da siirecin siirdiiriilebi-
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lirligini tehlikeye sokmaktadir.

Cevresel etik acisindan ise firmalarin ¢ogunlukla miisteri beklentileri ve
devlet politikalarina uyum gerekgesiyle bu alana yoneldigi gézlemlenmistir.
Bu durum, firmalarin ¢evresel etik uygulamalarini igsellestirmeden ¢ok digsal
baskilarla benimsediklerini ortaya koymaktadir. Kurumsal c¢evresel etik,
isletmelerin sadece ¢evreyle ilgili normlara uymasini degil; ayn1 zamanda etik
degerleri kurumsal kiiltiirlerinin bir pargasi hline getirmelerini gerektirmektedir.
Arastirmada, ¢evre etigi giliglii olan isletmelerin daha proaktif oldugu, tedarik
zincirinde ¢evreci stratejilere daha kolay adapte olabildigi belirtilmistir.

Literatiir agisindan degerlendirildiginde, ¢alismanin katkisi, yesil imalat ve
cevresel etik uygulamalarini birlikte ele alarak, paydas teorisi ve kaynak te-
melli yaklasim gercevesinde KOBI’lerin bu alandaki egilimlerini biitiinciil bi-
cimde analiz etmesidir. Ozellikle gelismekte olan iilkelerdeki imalat firmalari-
nin ¢evresel siirdiiriilebilirlik baglaminda yasadigi doniisiim siireglerinin daha
yakindan anlasilmasi agisindan 6nemli sonuglar sunmaktadir.

Anahtar Kelimeler: Yesil isletme, Yesil Imalat, Cevresel Etik, Paydas Bas-
kis1, Kaynak Yetersizlikleri, Kobi
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ABSTRACT

This study aims to examine the tendencies of SMEs operating in the Turkish
manufacturing industry toward green manufacturing and environmental ethics,
focusing on stakeholder pressures and resource constraints encountered throu-
ghout these processes. Conducted using a qualitative research design, the study
includes semistructured interviews with seven firms from different sectors, and
the collected data were analyzed through thematic analysis.

According to the findings, firms are primarily motivated to adopt green ma-
nufacturing practices by external factors such as market demand, the pursuit of
legitimacy, and customer orientation. These factors fall within the scope of sta-
keholder pressures and play a guiding role in companies’ green transformation
processes. Additionally, government incentives emerge as a supporting element
for some firms. However, many firms face significant barriers in the transition
to green manufacturing—including lack of knowledge, insufficient financial re-
sources, and shortages in qualified human capital—which jeopardize the sustai-
nability of the transformation.

In terms of environmental ethics, it was observed that firms tend to engage
in this domain mainly due to customer expectations and compliance with gover-
nment policies. This indicates that environmental ethics practices are adopted
more as a response to external pressures rather than as an internalized corporate
value. Corporate environmental ethics require firms not only to comply with
environmental norms but also to integrate ethical values into their organizatio-
nal culture. The study further reveals that firms with strong environmental ethi-
cs tend to be more proactive and better positioned to adapt to environmentally
friendly strategies within supply chains.

From a literature perspective, the study contributes by jointly addressing gre-
en manufacturing and environmental ethics and by providing a holistic analy-
sis of SMEs’ tendencies within the frameworks of stakeholder theory and the
resourcebased view. The findings offer important insights into understanding
the transformation processes experienced by manufacturing firms in developing
countries within the context of environmental sustainability.

Keywords: Green Business, Green Manufacturing, Environmental Ethics,
Stakeholder Pressure, Resource Constraints, SME
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OZET

Son yillarda elektrikli otomobil iiretimindeki gelismeler, bu sektorii diinya
ekonomilerinin yakindan takip ettigi stratejik bir yapi1 haline getirmistir. Bu
durum, elektrikli otomobil iiretiminde onde gelen ¢okuluslu sirketlerin kiiresel
pazarda gerceklestirdigi dogrudan yabanci yatirim kararlarini da 6nemli 6lgiide
etkilemektedir. Cin’in en biiyiik elektrikli otomobil iireticisi, kiiresel rekabette
giiclii bir konuma sahip olan ve ¢okuluslu bir sirket olarak faaliyet gdsteren BYD
(Build Your Dreams), stratejik bolgelerde yiiriittiigli dogrudan yabanci yatirim
caligmalariyla dikkat cekmektedir. Bu dogrultuda, Tiirkiye’de Manisa iline bir
iiretim fabrikas1 kurma karari, bolgesel ekonomik degisimlerin yani sira kiiresel
anlamda da 6nemli sonuglar1 beraberinde getirecektir. Bu ¢alismada, BYD’nin
Tiirkiye faaliyetleri ele alimarak bu yatirimin olasi ekonomik, sosyal ve ¢evresel
etkilerinin degerlendirilmesi amaglanmaktadir. Calismanin temeli OLI Paradig-
mas1 ¢ergevesinde olusturularak dogrudan yabanci yatirim kararmin miilkiyet,
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konum ve igsellestirme avantajlari bakimindan sonuglar1 ortaya konulmustur.
Haber kaynaklari, resmi agiklamalar ve istatistiklerin yer aldig1 birincil ve ikincil
veri kaynaklarindan elde edilen bilgiler dogrultusunda yatirimin Tiirkiye’de ve
kiiresel pazarda sektorel yansimalarina deginilmistir. Bu ¢aligmadan elde edilen
degerlendirmeler, basta yatirimin planlandigi Manisa ili olmak tizere komsu bél-
gelerde de BYD’nin gelismis teknoloji altyapisinin ve rekabet giiciiniin ekono-
mik dengeleri degistirecegine isaret etmektedir. Ayn1 zamanda, BY D nin se¢mis
oldugu stratejik konum, Tiirkiye’nin Avrupa Birligi (AB) iilkeleri ile arasindaki
lojistik ve vergi uygulamalar1 avantajindan yararlanarak Avrupa pazarina girme-
sinde 6nem arz etmektedir. Elektrikli araglarin kiiresel rekabet unsurunda belir-
leyici bir aktér olmasinin yani sira sosyal ve ¢evresel degisiklikleri de berabe-
rinde getirmesi kaginilmazdir. Bu anlamda BYD’nin Tiirkiye yatirimi, ekolojik
denge ve siirdiiriilebilirlik agisindan bir¢ok farkli etkeni bir arada barindirmak-
tadir. Elde edilen bulgular, fabrikanin kurulma ve faaliyete gegme siirecleri igin
bir oncii ¢alisma ortaya koyarak arastirmacilara ve politika yapicilara 6neriler
sunmaktadir.

Anahtar Kelimeler: Elektrikli Arag, Dogrudan Yabanci Yatirim, Siirdiiriile-
bilirlik, OLI Paradigmasi, Cok Uluslu Sirket

167



@IHARﬁ . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

BYD’s Direct Investment in Manisa: A Preliminary Analysis
Through the Dunning OLI Paradigm Using Literature and
Secondary Data

Ogr. Gor. Esranur YILMAZ
Manisa Celal Bayar Universitesi

esranur.yilmaz@cbu.edu.tr
https://orcid.org/0009-0007-1038-3120

Prof. Dr. Emin AKCAOGLU

Manisa Celal Bayar Universitesi
eminakcaoglu@gmail.com
https://orcid.org/0000-0003-4330-2474

ABSTRACT

In recent years, advancements in electric vehicle production have become
a strategic industry closely monitored by global economies. This development
has also significantly influenced the foreign direct investment (FDI) decisions
of leading multinational companies in the global electric vehicle manufacturing
sector. BYD (Build Your Dreams), the leading electric vehicle manufacturer in
China and a multinational firm with a strong position in global competition, has
emerged as notable for its FDI activities in strategic regions. Accordingly, the
decision to set up a manufacturing plant in Manisa, Tiirkiye is expected to bring
significant consequences not only for regional economic changes but also on a
global scale. This study aims to reveal the potential economic, social, and envi-
ronmental impacts of this investment by evaluating BYD’s activities in Tiirkiye.
The study is based on the OLI Paradigm, through which the outcomes of FDI
decisions are examined in terms of ownership, location, and internalization ad-
vantages. Using primary and secondary sources, such as news media, official
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announcements, and statistical data, the study investigates the sectoral impacts
of the investment in Tiirkiye and the global market. Findings from this study in-
dicate that BYD’s advanced technological infrastructure and competitive advan-
tage are likely to alter economic dynamics, primarily in Manisa, the location of
the planned investment, as well as in neighboring regions. Besides, the strategic
location chosen by BYD is significant for its entry into the European market, as
it allows the company to benefit from Tiirkiye’s logistic and tax advantages in
relation to EU countries. Given that electric vehicles constitute a key factor in
global competition, social and environmental transformations are inevitable. In
this regard, BYD’s investment in Tiirkiye encompasses a range of considerations
related to ecological balance and sustainability. The results constitute a pionee-
ring study of the establishment and production processes of the factory, putting
forward recommendations for researchers and policymakers.

Keywords: Electric Vehicle, Foreign Direct Investment, Sustainability, OLI
Paradigm, Multinational Company

169



@I_ NARS . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

Yogun Bakim Unitelerinde Dogal - Yapay Aydinlatma ile
Mekansal Diizenlemelerin Konfor ve Enerji Performansina
Etkileri

Yiiksek Lisans Ogrencisi Eyliil SERT
Kocaeli Universitesi

eylulsert1 101 @gmail.com
https://orcid.org/0009-0007-9048-2240

Dog. Dr. Neslihan T. BAYRAKTAR
Kocaeli Universitesi
https://orcid.org/0000-0003-0059-5721

Dog. Dr. Mehmet SENER
Kocaeli Universitesi
https://orcid.org/0000-0001-8137-8547

OZET

Saglik yapilarinda, i¢ mekan kosullarmin siirekli izlenmesi, hijyenin saglan-
masi ve gelismis teknolojilerin kesintisiz ¢caligmasi gibi gereksinimler enerji ta-
lebini diger bina tiirlerine kiyasla oldukc¢a artirmaktadir. Bu yapilarin i¢inde yer
alan yogun bakim iiniteleri (YBU), 24 saat izleme gerektiren klinik siiregler iger-
mesi, yliksek aydinlik diizeyi ihtiyaci ve 1s1-nem kontroliiniin hassas bir sekilde
belirlenmesi gereken birimlerden biri olmasi gibi nedenlerle hastanelerin en kri-
tik ve enerji yogun birimlerinden biri olarak 6ne ¢ikmaktadir. Aydinlatma, YBU
ortaminda yalnizca gorsel algiy1 degil; hastalarin fizyolojik iyilesme siireglerini,
sirkadiyen (dogal uyku—uyaniklik diizeni) ritmin diizenlenmesini, deliryum (bi-
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ligsel karmasa) riskini ve hasta /¢alisan psikolojisini dogrudan etkileyen temel
bir parametredir. Bu nedenle dogal ve yapay 15181n birlikte ele alindigi biitlinciil
aydinlatma stratejileri, hem enerji etkinligin hem de kullanici konforunun sag-
lanmasi acisindan YBU tasariminda kritik bir bilesen haline gelmistir.

Bu ¢alisma, YBU’lerinde kullanilan dogal ve yapay aydinlatma uygulama-
larinin enerji etkinligi ve kullanici konforu iizerindeki etkilerini sistematik bir
literatiir taramasi araciligiyla degerlendirmeyi amaglamaktadir. Yakin tarihler-
de gergeklestirilen uygulamalarn takip etme ve giincel gelismeleri yakalayabil-
me amacityla arastirmanin kapsami 2010’lardan giiniimiize yayimlanan; dogal
aydinlatma potansiyelini etkileyen cephe 6zellikleri, mekan boyutlar, i¢ yiizey
renk se¢imleri, yapay aydinlatma teknolojileri, enerji performanslari, dogal ve
yapay aydinlatma kontrol sistemleri ve sirkadiyen odakli uygulamalar {izerine
veri sunan ulusal ve uluslararasi ¢aligmalardan olusturulmustur. Sec¢ilen yayinlar
tematik basliklar altinda siniflandirilarak nitel igerik analizi yontemiyle deger-
lendirilen YBU aydinlatmasimin mimari, teknik ve klinik boyutlarmi ayni gerge-
vede ele alan kapsamli bir sentez olusturulmasi hedeflenmistir.

Literatiir arastirmas1 sonucunda, YBU arastirmalarinin biiyiik boliimiiniin
agirlikli olarak HVAC (1sitma, havalandirma ve iklimlendirme sistemi) perfor-
manst, 1s1l konfor ya da enerji simiilasyonlarina odaklanan ¢alismalar iizerinde
yogunlastigi goriilmiistiir. Ancak, s6z konusu ¢aligmalar enerji yiiklerini detayh
bicimde analiz etse de, aydinlatma tasariminin dogal—yapay 151k dengesi, pen-
cere—cephe kararlar1, mekéansal derinlik, gorsel konfor ve kullanici deneyimi ile
nasil etkilestigi bu ¢aligmalarda ayni ¢ergevede ve yeterli diizeyde ele alinma-
maktadir. Ozellikle aydinlatmanin klinik sonuclar (deliryum, uyku biitiinliigii,
sirkadiyen ritim), personel performansi ve enerji tiikketimi tizerindeki es zamanl
etkilerini biitiinlestiren kapsamli arastirmalarin sayisinin sinirh oldugu goriil-
mektedir. Bu durum, YBU’lerinin yiiksek enerji talebini belirleyen mimari ka-
rarlar ile mekanik sistem davranigi arasindaki iligkinin ¢ogu ¢alismada kismi bi-
cimde ele alindigini ortaya koymaktadir. Bu bildiride elde edilen sonuglar, enerji
etkin ve kullanict odakl1 bir YBU tasariminda aydinlatma stratejileri, mekansal
organizasyon ve mekanik sistem kararlarinin, hastalarin ve saglik personelle-
rinin gorsel kosullara iligkin fiziksel ve psikolojik memnuniyetlerini goz ardi
etmeyen biitiinlesik bir yaklagimla alinmasi1 gerektigini gostermektedir.

Anahtar Kelimeler: Yogun Bakim Unitesi, Dogal Isik, Yapay Aydinlatma,
Enerji Etkin Tasarim, Gorsel Konfor
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ABSTRACT

In healthcare facilities, requirements such as continuous monitoring of indoor
conditions, ensuring hygiene, and the uninterrupted operation of advanced tech-
nologies significantly increase energy demand compared to other building types.
Intensive care units (ICUs) within these structures stand out as one of the most
critical and energy-intensive units in hospitals due to reasons such as requiring
24-hour monitoring of clinical processes, needing high levels of illumination,
and requiring precise temperature and humidity control. Lighting is a funda-
mental parameter in the ICU environment that directly affects not only visual
perception but also patients’ physiological recovery processes, the regulation
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of circadian (natural sleep-wake cycle) rhythms, the risk of delirium (cognitive
confusion), and patient/staff psychology. Therefore, holistic lighting strategies
that consider both natural and artificial light have become a critical component in
ICU design in terms of ensuring both energy efficiency and user comfort.

This study aims to evaluate the effects of natural and artificial lighting appli-
cations used in ICUs on energy efficiency and user comfort through a systematic
literature review. In order to follow recent applications and keep up with current
developments, the scope of the research consists of national and international
studies published from 2010 to the present that provide data on facade charac-
teristics affecting natural lighting potential, space dimensions, interior surface
color choices, artificial lighting technologies, energy performance, natural and
artificial lighting control systems, and circadian-focused applications. The sele-
cted publications were classified under thematic headings and evaluated using
qualitative content analysis methods. The aim was to create a comprehensive
synthesis that addresses the architectural, technical, and clinical dimensions of
ICU lighting within the same framework.

As a result of the literature review, it was observed that the majority of ICU
studies focused primarily on research related to HVAC (heating, ventilation, and
air conditioning system) performance, thermal comfort, or energy simulations.
However, although these studies analyze energy loads in detail, they do not add-
ress, within the same framework and to a sufficient degree, how lighting design
interacts with the natural-artificial light balance, window-facade decisions, spa-
tial depth, visual comfort, and user experience. In particular, there is a limited
number of comprehensive studies that integrate the simultaneous effects of ligh-
ting on clinical outcomes (delirium, sleep integrity, circadian rhythm), staff per-
formance, and energy consumption. This situation reveals that the relationship
between architectural decisions that determine the high energy demand of ICUs
and mechanical system behavior is addressed only partially in most studies. The
results obtained in this paper indicate that lighting strategies, spatial organiza-
tion, and mechanical system decisions in an energy-efficient and user-centered
ICU design should be made with an integrated approach that does not disregard
the physical and psychological satisfaction of patients and healthcare personnel
regarding visual conditions.

Keywords: Intensive Care Unit, Natural Light, Artificial Lighting, Energy
Efficient Design, Visual Comfort
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OZET

Stirdiiriilebilirlik, glinlimiiz isletmeleri igin yalnizca c¢evresel bir gereklilik
degil, ayn1 zamanda stratejik bir rekabet unsuru olarak konumlanmaktadir (Ojo
vd., 2015, 592). Bu ger¢evede Cevresel, Sosyal ve Yonetisim (CSY) faktorleri,
isletmelerin ¢evresel sorumluluklarini, sosyal etkilerini ve kurumsal yonetisim
uygulamalarim biitiinciil bicimde ele almalarini saglayan ¢ok boyutlu bir yapi
sunmaktadir. Cevresel boyut (C) enerji kullanimi, atik yonetimi, karbon emis-
yonlar1 ve dogal kaynaklar {izerindeki etkilere odaklanirken; Sosyal boyut (S)
calisan refahi, toplumla iliskiler, kapsayicilik ve kurumsal itibar gibi unsurlar
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kapsamaktadir. Yonetisim boyutu (Y) ise karar alma stire¢leri, i¢ kontrol meka-
nizmalari, yasal uyum ve paydaglara hesap verebilirlik gibi kurumsal yonetim
yapisint ifade etmektedir (Henisz vd., 2019, 1). Bu ii¢ alan, CSY faktorlerinin
isletmeler tizerindeki etkilerini farkli agilardan dlgen ve uygulamali giktilar sag-
layan temel disiplinler olarak 6ne ¢ikmaktadir. Son yillarda CSY’nin finans,
yonetim ve pazarlama alanlarindaki etkileri literatiirde giderek daha fazla ince-
lenmekle birlikte genellikle alan bazhidir ve disiplinler arasi iliskiler kapsamli
olarak incelenmemistir.

Buna ek olarak, bu ¢alisma, CSY faktorlerinin finansal performans, kurumsal
yonetim ve pazarlama ¢iktilari agisindan incelenerek disiplinler arasi bir pers-
pektif sunmanin 6nemine dikkat ¢ekmektedir. Mevcut literatiirde, finans alanin-
da CSY faktorlerinin firma degeri, risk azaltma, siirdiiriilebilir finans araglari ve
yatirimcei tercihleriyle iligkisine odaklanan galismalar 6ne ¢ikmaktadir. Yonetim
alaninda ise CSY ’nin yonetim kalitesi, seffaflik, hesap verebilirlik ve raporlama
stirecleri tizerindeki etkilerini inceleyen arastirmalar yer almaktadir. Pazarlama
literatiiriinde ise CSY faktorlerinin marka degeri, tiikketici algilar1 ve stirdiirii-
lebilir pazarlama stratejileriyle etkilesimini ele alan ¢alismalar bulunmaktadir.
Ancak bu alanlarin bir arada degerlendirilmesine yonelik biitiinciil ¢alismalar
halen sinirlidir; bu nedenle disiplinler aras1 yaklasim anlamli katkilar sunabilir.

Bu ¢alisma CSY faktorlerinin finans, yonetim ve pazarlama alanlarinda ya-
pilan ¢alismalar1 bir arada inceleyerek disiplinler arasi bir ¢ergeve olusturmayi
planlamaktadir. Mevcut ¢aligmalarda ayri ayri incelenen CSY—finans, CSY—yo6-
netim ve CSY—pazarlama iliskilerini sistematik bir sekilde bir araya getirmek,
literatiirde 6n plana ¢ikan temalarin belirlenmesine olanak saglayabilir. Bu yak-
lagim, farkli disiplinlerdeki bilgileri bir araya getirerek CSY faktorlerinin islet-
meler acisindan bir siirdiiriilebilirlik stratejisi olarak daha iyi anlasilmasini sag-
lar. Ayrica sirket stratejileri, yatirimei kararlart ve pazarlama uygulamalari igin
biitiinciil ve uygulanabilir 6neriler gelistirilmesine katki saglayarak hem akade-
mik literatlire hem de is diinyasina deger katabilir.

Anahtar Kelimeler: CSY, Siirdiiriilebilirlik, Finans, Ynetim, Pazarlama
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ABSTRACT

Sustainability is positioned today not only as an environmental necessity for
businesses but also as a strategic element of competition (Ojo et al., 2015, 592).
In this context, Environmental, Social, and Governance (ESG) factors offer a
multidimensional structure that enables businesses to address their environmen-
tal responsibilities, social impacts, and corporate governance practices in a ho-
listic manner. While the Environmental dimension (E) focuses on energy use,
waste management, carbon emissions, and impacts on natural resources; the So-
cial dimension (S) encompasses elements such as employee well-being, commu-
nity relations, inclusivity, and corporate reputation. The Governance dimension
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(G), on the other hand, refers to the corporate management structure such as
decision-making processes, internal control mechanisms, legal compliance, and
accountability to stakeholders (Henisz et al., 2019, 1). These three areas stand
out as fundamental disciplines that measure the effects of ESG factors on busi-
nesses from different angles and provide applied outputs. Although the effects of
ESG in the fields of finance, management, and marketing have been increasingly
examined in literature in recent years, they are generally field-based, and inter-
disciplinary relationships have not been extensively examined.

In addition, this study draws attention to the importance of presenting an
interdisciplinary perspective by examining ESG factors in terms of financial
performance, corporate management, and marketing outcomes. In the existing
literature, studies focusing on the relationship of ESG factors with firm value,
risk mitigation, sustainable finance instruments, and investor preferences in the
field of finance are prominent. In the field of management, studies examining the
effects of ESG on management quality, transparency, accountability, and report-
ing processes are included. In the marketing literature, there are studies address-
ing the interaction of ESG factors with brand value, consumer perceptions, and
sustainable marketing strategies. However, holistic studies aimed at evaluating
these fields together are still limited; therefore, an interdisciplinary approach can
offer meaningful contributions.

This study plans to create an interdisciplinary framework by examining the
studies conducted on ESG factors in the fields of finance, management, and mar-
keting together. Systematically bringing together the ESG—finance, ESG—man-
agement, and ESG—marketing relationships, which are examined separately in
existing studies, may allow for the determination of the themes that stand out in
the literature. This approach provides a better understanding of ESG factors as a
sustainability strategy for businesses by bringing together information from dif-
ferent disciplines. Furthermore, it can add value to both academic literature and
the business world by contributing to the development of holistic and applicable
suggestions for company strategies, investor decisions, and marketing practices.

Keywords: ESG, Sustainability, Finance, Management, Marketing
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OZET

Tarim sektorti, iklim kosullarma dogrudan bagimli olmasi nedeniyle iklim
degisikliginden en fazla etkilenen alanlardan biridir. Sicaklik artisi, yagis rejim-
lerindeki degisim, kuraklik ve asir1 hava olaylari, tarimsal verimliligini dogru-
dan etkilemektedir. Tiirkiye, iklim cesitliligi agisindan zengin olmakla birlikte,
tarimsal faaliyetlerinin biiyiik kismi yagis ve sicaklik kosullarina dogrudan baglh
olan alanlarda yiiriitiilmektedir. Son yillarda artan sicakliklar, diizensiz yag1s re-
jimleri, kuraklik ve asirt hava olaylari gibi iklim degisikligi gostergeleri, tarimsal
iiretim tizerindeki baskiy1 artirmaktadir. Son yillarda artan sicakliklar, diizensiz
yagis rejimleri, kuraklik ve asir1 hava olaylar1 gibi iklim degisikligi gdsterge-
leri, tarimsal iiretim iizerindeki baskiy1 artirmaktadir. Ozellikle tahil, baklagil
ve meyve-sebze liretiminde gozlenen verim dalgalanmalari, iklim degisikliginin
tarim sektori tizerindeki etkisini somut bigimde ortaya koymaktadir. Ayrica Tiir-
kiye, kurakliga duyarli yar1 kurak iklim kusaginda yer aldigindan, su kaynaklari
tizerindeki baskilar da tarimsal siirdiiriilebilirligi tehdit etmektedir.

Bu caligsma, Tiirkiye’de tahil tiretimini etkileyen temel faktorleri zaman serisi
analizine dayali olarak incelemektedir. 1991-2022 donemine ait veriler kullani-
larak, sicaklik ortalamasi, yillik yagis miktar1 ve traktor sayisinin tahil iiretimi
iizerindeki etkileri arastirilmistir. Bagimli degisken olarak tahil iiretiminin loga-
ritmasi alinirken, bagimsiz degiskenler arasinda iklim degiskenleri ve tarimsal
mekanizasyon seviyesi yer almistir. Modelde degiskenlerin farkli diizeylerde du-
ragan olmasi nedeniyle ARDL (Autoregressive Distributed Lag) yontemi tercih
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edilmistir.

Yapilan testler degiskenler arasinda uzun donemli bir esbiitiinlesme iliskisi
oldugunu gostermektedir. Uzun dénem katsayilarina gore, traktor sayisindaki
artis ve yagis miktari tahil {iretimini istatistiksel olarak anlamli ve pozitif yonde
etkilerken, sicaklik artiginin iiretim {izerinde negatif etkisi bulunmustur.

Elde edilen bulgular, Tiirkiye’de tarimsal {iretimin iklim degisikligine karsi
oldukga duyarli oldugunu gostermekte; bu durum, tarim politikalarinda iklim
adaptasyon stratejilerinin ve mekanizasyon yatirimlarinin énemini vurgulamak-
tadr.

Anahtar Kelimeler: Tahil Uretimi, Iklim Degisikligi, Tarimsal Mekanizas-
yon, ARDL, Zaman Serisi
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ABSTRACT

The agricultural sector is one of the most vulnerable areas to climate change
due to its direct dependence on climatic conditions. Rising temperatures, shifts
in precipitation patterns, droughts, and extreme weather events directly affect
agricultural productivity. Although Turkey is rich in climatic diversity, the majo-
rity of its agricultural activities take place in regions that are highly dependent
on rainfall and temperature conditions. In recent years, indicators of climate
change—such as increasing temperatures, irregular precipitation patterns, and
extreme weather events—have intensified pressure on agricultural production. In
particular, yield fluctuations observed in the production of cereals, legumes, and
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fruits and vegetables clearly demonstrate the impact of climate change on the
agricultural sector. Furthermore, since Turkey is located in a semi-arid climate
zone that is sensitive to drought, growing pressure on water resources threatens
the sustainability of agricultural production.

This study investigates the main factors affecting cereal production in Tur-
key using time series analysis. Based on data from 1991 to 2022, the effects of
average temperature, annual precipitation, and the number of tractors on cereal
production are examined. The logarithm of cereal production is taken as the de-
pendent variable, while climate indicators and the level of agricultural mecha-
nization are included as independent variables. Due to the fact that the variables
are stationary at different levels, the Autoregressive Distributed Lag (ARDL)
model is employed.

The results of the tests reveal the existence of a long-term cointegration rela-
tionship among the variables. According to the long-run coefficients, increases
in tractor numbers and precipitation have a statistically significant and positive
effect on cereal production, while rising temperatures have a negative impact.
These findings indicate that agricultural production in Turkey is highly sensitive
to climate change, highlighting the importance of climate adaptation strategies
and mechanization investments in agricultural policy.

Keywords: Cereal Production, Climate Change, Agricultural Mechanization,
Autoregressive Distributed Lag (ARDL), Time Series Analysis

180



NAR;S .
@!’:’Gﬁéft’!—: 5 INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

Alaeddin Keykubad Yerleskesinin Siirdiiriilebilirligi icin
Dongiisel Ekonomi Firsatlar:

Prof. Dr. Filiz CELIiK

Selcuk Universitesi, Siirdiiriilebilir Yerleskeler Koordinatorii
Mimarlik ve Tasarim Fakiiltesi,

Peyzaj Mimarhigi Béliimii, Konya/Tiirkiye
filiz@selcuk.edu.tr

https://orcid.org/0000-0002-4006-5947

Peyzaj Mimari1 Sema DEMIRCI KOPAN

TUSAS Cevre Diizenleme ve Peyzaj Yonetimi Birimi,
Kahraman Kazan-Ankara

Sel¢uk Universitesi, Fen Bilimleri Ensititiisii,

Peyzaj Mimarligi ABD, Konya/Tiirkiye

OZET

Universite yerleskeleri, cografi konumu, ekolojik &zellikleri, barindirdig
ekosistemler, kapladig alan, yerlesim o6zellikleri, agik-kapali alanlari, sundugu
hizmetler, yerleskelerde gergeklesen sosyal, kiiltiirel ve ekonomik faaliyetler,
akademik ve idari personel ile dgrencilerden olusan niifusu ile tipki bir kent
gibidir. Universitelerin hem kendi yerleskeleri hem de bulundugu kentin
stirdiriilebilirligi acisindan 6nemli rolleri vardir. Bu baglamda yerleskelerin
kendine 6zgii planlama, tasarim ve yonetim stratejilerinin olmasi ve bu stratejilerin
de bulundugu kente 6rnek olmasi idealdir. Tiim diinyada siirdiiriilebilir yerleske
politikalarinin gelistirilmest, stirdiiriilebilirligin liniversitelerde kurumsallasmasi,
iiniversitelerin temel politikalarinda stirdiiriilebilir yerleske uygulamalarina
yonelik hedeflerin belirlenmesi, strdiiriilebilir yerleske i¢in uygulamalarin
nasil yapilacagi, stirdiiriilebilirlik konusunda basarili uygulamalar1 6rnek alma,
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bir endeks ya da degerlendirme kriterleri ile iiniversitelerin performansini
degerlendirme calismalart  gergeklesmektedir. Bu baglamda  Selguk
Universitesi'nde 2025 yilinda Siirdiiriilebilir Yerleskeler Koordinatorliigii
kurulmustur. Alaeddin Keykubad Yerleskesinin stirdiiriilebilirligini saglamadaki
hedefler, kiiresel bir sorumluluk olan Birlesmis Milletler, Siirdiiriilebilir
Kalkinma Hedefleri ile paraleldir. Koordinatdrliik, Selcuk Universitesi Alaeddin
Keykubad Merkez Yerleskesi ile diger yerleskeleri, egitim, bina ve kullanim
alanlarindan sorumludur. Merkez Yerleske, Selcuklu flgesi sinirlari iginde,
Konya kent merkezinin 20 km kuzeyinde yer almakta ve 14,5 milyon m2 alan
kaplamaktadir. Koordinatorliik, “Siirdiiriilebilir Yerleske” kapsaminda arazi
yonetimi, altyapi, sifir atitk ve atik yOnetimi, enerji yonetimi, su yOnetimi,
erisilebilirlik, ulagim, biyocesitlik ve ekosistem hizmetleri, kampiiste tiretim,
stirdiirtilebilir dijitallesme, dongilisel ekonomi, egitim ve arastirma agisindan
stirdiiriilebilir politikalarin olusturulmasi ve uygulanmasini hedeflemektedir.

Al yap, kulan, at temeline dayanan dogrusal ekonomi modeli, atik ve kirli-
lik miktarinin artmasina paralel olarak beraberinde bir¢ok sorunu da getirmis-
tir. Dongiisel ekonomi modeli ise ekosistemlerin 6zelliklerini ve isleyisini Or-
nek alan bir sistem araciligiyla enerji ve dogal kaynak tiiketimini azaltarak atik
iretimini sinirlama ve atiklar tekrar kullanma olanagi sunmaktadir. Dongiisel
ekonomide, tiim sistemler yenilenebilir olacak sekilde tasarlanir ve kullanilan
malzemeler her kullanimdan sonra dongiiye geri donmesi saglanmaktadir. Uni-
versiteler, misyonlari, stratejileri, gelecek nesil vatandas ve liderlerin yetigme-
sindeki rolleri géz oniine alindiginda dongiisel ekonomiye gegiste onemli bir rol
oynamaktadir. Ekosistem hizmetleri refah ve ekonomi agisindan hayati 6neme
sahiptir. Bu caligmada, Alaeddin Keykubad Yerleskesinde siirdiirtilebilirligi sag-
lamak i¢in ekosistem hizmetleri kapsaminda dongiisel ekonomi firsatlart arasti-
rilmistir. Universitenin diger yerleskeleri i¢in de 6rnek olabilecek eko-verimlilik
ve eko-etkinlik yaklasimimi temel alan dongiisel ekonomi stratejileri gelistiril-
mistir.

Anahtar Kelimeler: Biyoekonomi, Dongiisel Ekonomi, Ekosistem Hizmet-
leri, Peyzaj Yonetimi, Stirdiirtlebilirlik.
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The Alaeddin Keykubad Campus
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Applied Science of Selg¢uk University, Konya/Tiirkiye

ABSTRACT

University campuses are similar to cities, with their geographical locations,
ecological characteristics, ecosystems, footprints, settlement characteristics, in-
door and outdoor spaces, services offered, social, cultural, and economic activ-
ities occurring there, and their population of academic and administrative staff
and students. Universities play crucial roles in the sustainability of their cam-
puses and the cities they are located in. In this context, it is ideal for campuses
to have their own unique planning, design, and management strategies, and for
these strategies to serve as an example for the city they are located. Studies are
being conducted on a global scale to develop sustainable campus policies, insti-
tutionalize sustainability in universities, establish goals for sustainable campus
practices in university policies, explore how to implement sustainable campus
practices, identify examples of successful sustainability practices, and evaluate
university performance using an index or evaluation criteria. To this end, the
Sustainable Campuses Coordination Office was established at Selguk University
in 2025. The goals for ensuring the sustainability of the Alaeddin Keykubad
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Campus align with the United Nations Sustainable Development Goals as a
global responsibility. The Coordination Office is responsible for the education,
buildings, and facilities of the Alaeddin Keykubad Central Campus and other
campuses. The Central Campus is located within the Selguklu district, 20 km
north of Konya city center, covering an area of 14.5 million m2. Within the scope
of the “Sustainable Campus”, the Coordination Office aims to develop and im-
plement sustainable policies in terms of land management, infrastructure, zero
waste and waste management, energy management, water management, acces-
sibility, transportation, biodiversity and ecosystem services, on-campus produc-
tion, sustainable digitalization, circular economy, education, and research.

The Linear Economic Model, based on the principle of obtain, make, use,
and discard, has brought about many problems in parallel with the increasing
amount of waste and pollution. The Circular Economy Model, on the other hand,
offers the opportunity to limit waste production and reuse waste by reducing
energy and natural resource consumption through a system modeled after the
characteristics and functioning of ecosystems. In a circular economy, all systems
are designed to be renewable, and the materials used are recycled after each use.
Universities, given their missions, strategies, and their roles in developing the
next generation of citizens and leaders, play important roles in the transition to
a circular economy, and the transition to a circular economy has gained increas-
ing momentum globally. Ecosystem services are vital for well-being and econ-
omy. This study explored circular economy opportunities within the context of
ecosystem services to ensure sustainability at the Alaeddin Keykubad Campus.
Circular economy strategies based on eco-efficiency and eco-effectiveness were
developed, which could serve as a model for other university campuses.

Keywords: Bioeconomy, Circular Economy, Ecosystem Services, Landscape
Management, Sustainability.
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Siirdiiriilebilir ve Iklim Dostu Kampiis Hedefinde Karbon
Ayak izinin Hesaplanmasi ve Farkindah@imin Tespiti: Selcuk
Universitesi IIBF Ornegi’

Do¢. Dr. Gamze SEKEROGLU
Selcuk Universitesi

gamzetoraman(@selcuk.edu.tr
https://orcid.org/ 0000-0003-2280-6470

OZET

Sirdiiriilebilirlik ¢alismalarinda temel bir gosterge olan karbon ayak izinin
6l¢iilmesi ve karbon saliniminin azaltilmasina yonelik farkindalik olusturulma-
s1 amactyla Selguk Universitesi Iktisadi ve Idari Bilimler Fakiiltesi'nde (IIBF)
kapsaml1 bir arastirma gergeklestirilmistir. Arastirma kapsaminda oncelikle Ii-
BF’nin toplam karbon salinim miktar1 hesaplanmistir. Ardindan i¢ paydaslarin
(6grenciler, akademik ve idari personel) karbon ayak izi farkindaliklarini belirle-
mek amaciyla bir anket uygulanmis; ankete katilan paydaslara stirdiiriilebilirlik
ve karbon ayak izi farkindaligini artirmaya yonelik bir seminer verilmis ve semi-
ner sonrasi ayni anket tekrar uygulanmistir. Ayrica seminer katilimeilar arasin-
dan secilen bazi i¢ paydaslarla derinlemesine miilakatlar yapilmistir. Arastirma
bulgulart, i¢ paydaslarin farkindalik diizeylerinde seminer sonrasinda anlamli bir
artis oldugunu gostermektedir. Cinsiyete gore anlamli bir farklilik gézlenmez-
ken, yalnizca akademik personel ile 6grenciler arasinda mesleki agidan anlaml
bir fark tespit edilmistir. Miilakat sonuglar1 ise, IIBF i¢ paydaslarinin karbon
ayak izi konusunda yiiksek bir farkindalik potansiyeline sahip olduklarini, ancak
uygulama asamasinda daha fazla destege ihtiya¢ duyduklarini ortaya koymustur.

' Bu calisma, Selguk Universitesi Bilimsel Arastirma Projeleri Koordinatorliigii tarafindan

24401090 proje numarast ile desteklenen ve 31.05.2025 tarihinde tamamlanan arastirma
projesinden tiiretilmis olup, s6z konusu proje sonucunda elde edilen bulgular temel alinarak
hazirlanmugtir.
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Genel olarak, verilen seminerin bilgi diizeyini artirdig1 ve karbon ayak izine yo-
nelik duyarliligi giiglendirdigi belirlenmistir. Sonug olarak, Selguk Universitesi
Iktisadi ve Idari Bilimler Fakiiltesi 6zelinde karbon ayak izinin 6lgiilmesi, i¢
paydaslarin farkindalik diizeyinin degerlendirilmesi ve siirdiiriilebilirlige yone-
lik davranis degisikligi olusturulmasi amaciyla gergeklestirilen bu calismada,
kisi bagina diisen karbon ayak izi miktari1 belirlenmis ve ¢esitli dneriler sunul-
mustur. Siirdiiriilebilir kampiis hedeflerine ulagsmak adina yerel 6lgekte baslatilan
bu tiir caligmalarin yayginlastirilmasi, farkindaligin artirilmasi ve yapisal donii-
stimlerin tesvik edilmesi biiylik 6nem tasimaktadir.

Anahtar Kelimeler: Iklim Degisikligi, Karbon Ayak Izi, Siirdiiriilebilir
Kampiis, Farkindalik, Stirdiirtilebilirlik

Calculating the Carbon Footprint and Assessing Awareness in
the Pursuit of a Sustainable and Climate-Friendly Campus:
The Case of Selcuk University FEAS

Assoc. Prof. Dr. Gamze SEKEROGLU
Selcuk University

gamzetoraman(@selcuk.edu.tr
https://orcid.org/0000-0003-2280-6470

ABSTRACT

A comprehensive study was conducted at the Faculty of Economics and Ad-
ministrative Sciences (FEAS) of Selguk University with the aim of measuring
the carbon footprint—one of the key indicators in sustainability studies—and
raising awareness regarding the reduction of carbon emissions. Within the scope
of the research, the total carbon emission level of the FEAS was first calculated.
Subsequently, a survey was administered to internal stakeholders (students, aca-
demic staff, and administrative personnel) to determine their awareness of carbon
footprints. The participating stakeholders then received a seminar designed to
enhance sustainability and carbon footprint awareness, and the same survey was
administered again after the seminar. In addition, in-depth interviews were con-
ducted with a selected group of internal stakeholders who attended the seminar.
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The findings of the study indicate a significant increase in stakeholders’ aware-
ness levels following the seminar. While no significant difference was observed
based on gender, a meaningful difference was identified between academic staff
and students in terms of professional background. The interview results further
reveal that internal stakeholders at FEAS possess a high potential for carbon
footprint awareness, but require greater support during the implementation pha-
se. Overall, the seminar was found to improve knowledge levels and strengthen
sensitivity toward carbon footprint issues. In conclusion, this study—conducted
to measure the carbon footprint at the Faculty of Economics and Administrative
Sciences of Selguk University, assess the awareness levels of internal stakehol-
ders, and foster behavioral change toward sustainability—determined the per
capita carbon footprint and presented several recommendations. Expanding such
locally initiated efforts, increasing awareness, and encouraging structural trans-
formations are of great importance for achieving sustainable campus goals.

Keywords: Climate Change, Carbon Footprint, Sustainable Campus, Aware-
ness, Sustainability.
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Dongiisel ve Yesil Ekonomide Yapay Zeka ve Hesaplamah
Modeller: Biblioshiny ile Bilimsel Egilimlerin ve Kiimelerin
Haritalanmasi

Dr. Ogr. Uyesi Gonca YILMAZ
Istanbul Gelisim Universitesi

goyilmaz@gelisim.edu.tr
https://orcid.org/0000-0002-4763-0742

OZET

Bu calisma, dongiisel ve yesil ekonomi arastirmalarinda yapay zeka (YZ)
ve hesaplamali modellerin evrimini Biblioshiny 5.5 yazilimini kullanan bibli-
yometrik analiz yoluyla incelemektedir. Arastirma, 2002-2026 yillar1 arasinda
Web of Science (WoS) veri tabaninda kayithi olan yapay zeka ile ilgili dongiisel
ve yesil ekonomi ¢aligmalarimin nicel ve nitel boyutlarini ortaya koymay1 amag-
lamaktadir. 1.463 makale ve 7.526 yazardan alinan veriler, kaynak dagilimini,
onde gelen dergileri, yazarlari, iilkeleri ve anahtar kelimeleri incelemek i¢in bib-
liyometrik gostergeler kullanilarak degerlendirilmistir. Bulgular, siirdiiriilebilir-
lik cercevesinde dongiisel ve yesil ekonomi ¢aligmalarinin, yapay zeka ve maki-
ne 6grenimi kavramlarinin literatiirde 6nemli bir rol oynadigini gostermektedir.
“Sustainability”, “Journal of Cleaner Production” ve “Environmental Chemistry
Letters” en tiretken dergiler olarak one ¢ikmistir. “Makine 6grenimi”, “stirdiiri-
lebilirlik” ve “yapay zeka” terimleri, anahtar kelime esge¢is aginda en sik go-
rlilen terimler olarak kabul edilmistir. Diinya ¢apinda %43’lin lizerindeki ortak
yazarlik orani, bu alandaki aragtirmalarin 6nemli bir kiiresel is birligiyle karak-
terize edildigini gostermektedir. Arastirma, yapay zeka teknolojisinin ¢evresel
stirdiiriilebilirlik, yesil ekonomi ve dongiisel ekonomi gibi alanlardaki devrim
niteligindeki etkisini vurgulamaktadir. Sonuglar, yapay zekanin iklim degisik-
ligiyle miicadelede, enerji verimliligini artirmada, kaynaklar1 optimize etmede
ve strdirilebilir endiistriyel yontemleri kolaylastirmada etkili bir ara¢ olarak
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hizmet ettigini gostermektedir. Ozetle, yapay zeka ve siirdiiriilebilirligin birles-
tigi noktadaki arastirmalar, hizla genisleyen, cesitli ve yiliksek etkili bir bilimsel
alan1 temsil etmektedir.

Anahtar Kelimeler: Yesil Ekonomi, Dongiisel Ekonomi, Bibliometrik Ana-
liz, Hesaplamali modeller

Al and Computational Models in Circular and Green
Economy: A WoS-Based Mapping of Trends and Clusters

Assistant Professor Dr. Gonca YILMAZ
Istanbul Gelisim Universitesi

goyilmaz@gelisim.edu.tr
https://orcid.org/0000-0002-4763-0742

ABSTRACT

This study examines the evolution of artificial intelligence (Al) and compu-
tational models in circular and green economy research through bibliometric
analysis using the Biblioshiny 5.5 software. The research aims to reveal the qu-
antitative and qualitative dimensions of studies related to the circular and green
economy involving Al that are registered in the Web of Science (WoS) database
between 2002 and 2026. Data from 1,463 articles and 7,526 authors were evalua-
ted using bibliometric indicators to analyze source distribution, leading journals,
authors, countries, and keywords.

The findings indicate that within the framework of sustainability, circular and
green economy studies play a significant role in the literature, especially regar-
ding the concepts of artificial intelligence and machine learning. Sustainability,
Journal of Cleaner Production, and Environmental Chemistry Letters emerged
as the most productive journals. The terms machine learning, sustainability,
and artificial intelligence were identified as the most frequently occurring in the
keyword co-occurrence network.

A global co-authorship rate of over 43% demonstrates that research in this
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field is characterized by significant international collaboration. The study empha-
sizes the transformative impact of Al technologies in areas such as environmen-
tal sustainability, green economy, and circular economy. The results show that
Al serves as an effective tool in combating climate change, improving energy
efficiency, optimizing resources, and facilitating sustainable industrial practices.

In summary, research at the intersection of artificial intelligence and sustai-
nability represents a rapidly expanding, diverse, and high-impact scientific field.

Keywords: Green Economy, Circular Economy, Bibliometric Analysis,
Computational Models
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OZET

Bu calisma, nicel ve nitel degerlendirmeleri bir araya getiren hibrit bir yon-
tem kullanarak strdiiriilebilir kalkinma iizerindeki potansiyel etkilerine gore
temel iretim teknolojilerini sistematik bi¢imde onceliklendirmeyi amaglamak-
tadir. Baslangicta, tiretim sektoriindeki Endiistri 4.0 uygulamalari, yapay zeka
destekli sistemler, robotik otomasyon, eklemeli imalat ve enerji verimli teknolo-
jiler gibi 6ne ¢ikan on teknolojiyi degerlendirmek ve agirliklandirmak i¢in Adim
Adim Agirlik Degerlendirme Oran Analizi (SWARA) yontemi uygulanmaistir.
Sanayi ve akademiden uzmanlardan olusan bir panel, s6z konusu teknolojileri
operasyonel verimliligi ve siirdiiriilebilirlik ¢iktilarinin artirilmasindaki stratejik
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Oonemlerine gore degerlendirmistir.

Agirliklandirma asamasinin ardindan, onceliklendirilmis teknolojilerin Bir-
lesmis Milletler Stirdiriilebilir Kalkinma Amaclar1 (SKA) ile eslestirilmesi igin
cok paydash katilimla yapilandirilmig bir odak grup calismasi yiriitiilmiistiir.
Odak grup, SWARA sonuglarinin yorumlanmasini zenginlestiren baglamsal ve
sektor 0zelinde iggoriiler sunmus, ayni zamanda bulgularin pratik gecerliligini
giiclendirmistir.

Sonuglar, Endiistri 4.0 ve yapay zeka temelli {iretim sistemlerinin SKA 9
(Sanayi, Yenilikgilik ve Altyapi) ile giiclii iligkisini gosterirken, enerji verimli
makineler ve yesil iiretim teknolojilerinin SKA 12 (Sorumlu Tiiketim ve Ure-
tim) ve SKA 13 (Iklim Eylemi) ile yakin iliski icinde oldugunu gostermektedir.
SWARA agirliklandirmasinin katilimc1 SKA eslestirmesiyle biitiinlestirilmesi,
teknolojik benimseme ve siirdiriilebilirlik etkisi arasindaki ¢ok boyutlu iligkiyi
vurgulamaktadir.

Bu ¢aligma, politika yapicilar, inovasyon yoneticileri ve endistriyel karar ve-
riciler i¢in teknolojik yatirimlart siirdiiriilebilir kalkinma oncelikleriyle stratejik
olarak konumlandirmaya yonelik giiclii, kanita dayali bir ¢cerceve sunmaktadir.
Uzman temelli 6nceliklendirmeyi paydas dogrulamasiyla birlestirerek, arastirma
tretim sektoriiniin yesil dontisiimiini destekleyecek uygulanabilir 6ngdriiler
saglamaktadir.

Anahtar Kelimeler: Dijital Teknolojiler, Siirdiiriilebilirlik, Siirdiiriilebilir
Kalkinma Amaglari, Operasyon Y onetimi, Cok Kriterli Karar Verme
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ABSTRACT

This study aims to systematically prioritize key manufacturing technologies
based on their potential impact on sustainable development, using a hybrid meth-
odological approach that combines quantitative and qualitative insights. Initially,
the Step-wise Weight Assessment Ratio Analysis (SWARA) method was applied
to evaluate and weight ten prominent technologies in the manufacturing sector
including Industry 4.0 applications, artificial intelligence-driven systems, ro-
botic automation, additive manufacturing, and energy-efficient technologies. A
panel of experts from industry and academia assessed the technologies based on
their perceived strategic importance for enhancing both operational efficiency
and sustainability outcomes.

Following the weighting phase, a structured focus group was conducted with
multi-stakeholder participation to map the prioritized technologies to specific
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United Nations Sustainable Development Goals (SDGs). The focus group pro-
vided contextual and sector-specific insights that enriched the interpretation of
the SWARA results and ensured practical relevance.

The results reveal that Industry 4.0 and Al-based manufacturing systems are
most strongly aligned with SDG 9 (Industry, Innovation, and Infrastructure),
while energy-efficient machines and green manufacturing technologies are
closely linked to SDG 12 (Responsible Consumption and Production) and SDG
13 (Climate Action). The integration of SWARA weighting with participatory
SDG mapping highlights a multidimensional relationship between technological
adoption and sustainability impact.

This study contributes a robust, evidence-based framework for policymak-
ers, innovation managers, and industrial decision-makers aiming to strategical-
ly align technological investments with sustainable development priorities. By
combining expert-based prioritization with stakeholder validation, the research
offers actionable insights to support the green transformation of the manufactur-
ing sector.

Keywords: Digital Technologies, Sustainability, Sustainable Development
Goals, Operations Management, Multi-Criteria Decision Making

194



@I_ NARS . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts
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OZET

Siirdiirtilebilirlik kavrami, toplum, ekonomi ve ekosistem gibi siirekliligi olan
sistemlerin temel kaynaklar1 tiilketmeksizin kendini devam ettirme kapasitesi
olarak tanimlanmakta olup, iilkelerin kalkinmasinda kritik 6neme sahiptir. Top-
lumsal cinsiyet esitligini saglamak, Birlesmis Milletler Genel Kurulunca 2015
yilinda belirlenen 17 Siirdiiriilebilir Kalkinma Amaglarindan (SKA) biridir. Bu
hedefin ger¢geklesmesinde, egitim kurumlarinin temel paydaslari olan okul yone-
ticilerinin ve 6gretmenlerin toplumsal cinsiyet esitligine yonelik goriisleri kritik
derecede 6nem arz etmektedir. Bu calismanin amaci, siirdiiriilebilir kalkinma
baglaminda okul yoneticilerinin ve dgretmenlerin toplumsal cinsiyet esitligine
yonelik goriiglerinin ortaya ¢ikarilmasidir. Bu dogrultuda SKA’larin katilimci-
lar i¢in ne ifade ettigi; okullarda toplumsal cinsiyet esitligi politikalarinin nasil
degerlendirildigi; yoneticilik ve is yasaminda cinsiyetin yarattigi olumlu-olum-
suz farklarm nasil algilandigi; cinsiyete dayali yasanti ve etkilenme bigimleri
ve toplumsal cinsiyet esitsizligini azaltmaya yonelik yapilabilecek calismalarin
neler olabilecegi sorgulanmistir. Calisma, nitel arastirma yontemlerinden feno-
menolojik desenle yiiriitiilmiistiir. Calisma grubu, Denizli Acipayam il¢esinde
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calisan 8 okul yoneticisi ve 14 6gretmen olmak {izere toplamda 22 katilimcidan
olugmaktadir. Veriler, yar1 yapilandirilmis gériisme formu araciligryla toplanmis
ve igerik analizi yontemiyle analiz edilmistir. Arastirma bulgulari, okul yonetici-
leri ve 6gretmenlerin biiyiik cogunlugunun siirdiiriilebilir kalkinma amaglarinin
anlamimi bildigini ortaya koymaktadir. Ancak okullarda SKA’ya yonelik politi-
kalarin uygulanmasi konusunda goriisler ikiye ayrilmakta; katilimcilarin yarisi
politika uygulandigini belirtirken diger yaris1 uygulanmadigini ifade etmektedir.
Kadin yoneticiliginin olumlu yanlari arasinda titizlik, empati, iletigim becerileri,
sahiplenme ve rol model olma 6ne ¢ikarken; olumsuz yanlar olarak en ¢cok nega-
tif ayrimeilik ve otorite kurma giicliigii dile getirilmistir. Erkek yoneticiliginde
ise olumlu ¢aligma ortami, otorite kurabilme, giiglii iletisim ve profesyonellik
baslica avantajlar olarak goriilmekte; otoriterlik, iletisim sorunlar1 ve fazla ig
yiikii ise olumsuz yonler arasinda yer almaktadir. Is hayatinda kadin olmanin
olumlu taraflari iyi iletisim, diizenlilik, empati ve gesitli yaklasimlar sunabilme
olarak degerlendirilirken; yogunluk, cinsiyet ayrimciligi ve duygusallik gibi un-
surlar olumsuzluklar arasinda sayilmistir. Erkeklerin is yasamindaki avantajlar
genis calisma alani, is odaklilik, uyum ve esneklik olarak tanimlanmis; dezavan-
tajlar ise olumsuz ¢alisma ortami, yiiksek is yiikii ve yiikselen beklentiler seklin-
de ifade edilmistir. Katilimcilarin ¢ogu toplumsal cinsiyet temelinde olumsuz bir
deneyim yasamadigimi belirtmis; toplumsal cinsiyet esitsizligini azaltmak igin
ise en ¢ok adil istihdam politikalarinin gelistirilmesi, egitim yoluyla farkindalik
artirtlmasi ve toplum algisinin degistirilmesi 6nerilmistir.

Anahtar Kelimeler: Cinsiyet Esitligi, Okul Yonetimde Siirdiiriilebilirlik,
Ogretmen, Siirdiiriilebilir Kalkinma, Y &netici.
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ABSTRACT

The concept of sustainability is defined as the capacity of systems with con-
tinuity—such as society, economy, and ecosystems—to maintain themselves
without depleting essential resources, and it holds critical importance for the
development of countries. Ensuring gender equality is one of the 17 Sustainable
Development Goals (SDGs) established by the United Nations General Assem-
bly in 2015. The perspectives of school administrators and teachers, who are key
stakeholders in educational institutions, are crucial for achieving this goal. The
aim of this study is to reveal the views of school administrators and teachers on
gender equality within the context of sustainable development. Accordingly, the
study investigates what the SDGs mean to the participants; how gender equal-
ity policies in schools are evaluated; how positive and negative gender-based
differences in managerial and professional life are perceived; participants’ gen-
der-based experiences; and their suggestions for reducing gender inequality. The
study was conducted using a phenomenological design, one of the qualitative
research methods. The study group consists of 22 participants in total, includ-
ing 8 school administrators and 14 teachers working in the Acipayam district
of Denizli. Data were collected through a semi-structured interview form and
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analyzed using content analysis. The findings reveal that most school adminis-
trators and teachers understand the meaning of the SDGs. However, opinions
are divided on whether SDG-related policies are implemented in schools; half
of the participants stated that such policies are in place, while the other half
indicated otherwise. Among the perceived advantages of being a female admin-
istrator are meticulousness, empathy, communication skills, sense of ownership,
and being a role model, while the most frequently mentioned disadvantages in-
clude negative discrimination and difficulty establishing authority. For male ad-
ministrators, a positive working environment, the ability to establish authority,
strong communication, and professionalism were noted as advantages, whereas
authoritarianism, communication problems, and heavy workload were expressed
as disadvantages. In professional life, the advantages of being a woman include
effective communication, orderliness, empathy, and the ability to offer diverse
approaches; disadvantages include workload, gender discrimination, and emo-
tionality. The advantages of being a man in professional life were described as
having a broader work domain, being work-oriented, adaptability, and flexibility,
while disadvantages included negative working environments, heavy workload,
and high expectations. Most participants reported not having experienced gen-
der-based negative incidents; to reduce gender inequality, they most common-
ly recommended developing fair employment policies, increasing awareness
through education, and transforming societal perceptions.

Keywords: Gender equality, Sustainability in School Administration, Teach-
er, Sustainable development, Administrator.
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OZET

Bu calisma, kurumsal siirdiiriilebilirlik hedeflerinin geleneksel, dogrusal ve
agirlikli olarak finansal performansa odaklanan is modelleriyle kargilanmasinin
giderek zorlagmasindan hareketle, dijitallesme ve yapay zeka (YZ) tabanli yeni
nesil i modellerinin uygulanabilirligini kavramsal diizeyde incelemektedir. El-
kington’mn Uglii Bilango Yaklasimi ve kurumsal siirdiiriilebilirlik literatiirii temel
alinarak ekonomik, ¢cevresel ve sosyal boyutlar ¢ergevesinde yeni nesil is modeli
gerekliligi tartisilmakta; dongiisel ekonomi, net-zero stratejileri, paydas odakl
yoOnetigim, sosyal etki temelli ve dijital/YZ tabanli is modelleri giincel literatiir
dogrultusunda ele alinmaktadir.

Calisma, ikincil verilere dayali nitel bir arastirma niteliginde olup,
stirdiiriilebilir i3 modelleri, dijital doniisiim, yapay zeka, dijital olgunluk ve
dinamik kabiliyetler alanlarindaki akademik ve kurumsal literatiir sistematik
olarak analiz edilmistir. Tematik i¢erik analizi sonucunda, dijital/YZ tabanl yeni
nesil is modellerinin uygulanabilirliginin alt1 temel faktore bagli oldugu ortaya
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konmustur: stratejik uyum ve dinamik kabiliyetler, dijital olgunluk ve veri-
temelli kapasite, dijital ekosistem entegrasyonu, diizenleyici uyum ve raporlama
standartlari, finansal kapasite ve siirdiiriilebilir finansman ile organizasyonel
kiiltiir, yetkinlikler ve icra yetenegi. Bu faktorler, biitlinciil bir “Dijital/YZ Tabanl
Yeni Nesil Is Modeli Uygulanabilirlik Modeli” iginde bir araya getirilmistir.

Calismanin bir diger 6zgiin katkisi, gelistirilen kavramsal modelin Tiirki-
ye’deki kiiciik ve orta biiyiikliikteki isletmeler (KOBI’ler) baglaminda tartisil-
masidir. Bulgular, KOBI’lerde dijital/YZ tabanli is modellerinin uygulanabilirli-
ginin ¢esitli yapisal kisitlarla sinirli oldugunu; ancak uygun kurumsal, yonetsel
ve finansal kosullar altinda kademeli bir doniigiim yaklagimiyla bu modellerin
hayata gegirilebilecegini gostermektedir.

Bu yonleriyle bildiri, dijital doniisiim ve siirdiiriilebilirlik literatiiriine kav-
ramsal bir model sunmanin yani sira, Tiirkiye baglaminda KOBI’ler i¢in politika
yapicilara ve isletme yoneticilerine stratejik ¢ikarimlar saglamaktadir.

Anahtar Kelimeler: Kurumsal siirdiiriilebilirlik, yeni nesil is modelleri, diji-
tallesme ve yapay zeka, KOBI, dijital olgunluk.
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ABSTRACT

This study conceptually examines the applicability of digital and artificial
intelligence (Al)-based next-generation business models, based on the grow-
ing difficulty of meeting corporate sustainability objectives through traditional,
linear, and predominantly financially oriented business models. Drawing upon
Elkington’s Triple Bottom Line framework and the broader corporate sustain-
ability literature, the study discusses the necessity of new business models across
economic, environmental, and social dimensions. Within this context, circular
economy approaches, net-zero strategies, stakeholder-oriented governance, so-
cial-impact-driven models, and digital/Al-enabled business models are evaluat-
ed in line with the current literature.

Methodologically, the study is a qualitative investigation grounded in second-
ary data, involving a systematic analysis of academic and institutional literature
on sustainable business models, digital transformation, artificial intelligence,
digital maturity, and dynamic capabilities. Through thematic content analysis,
the study identifies six key factors that shape the applicability of digital/Al-based
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next-generation business models: strategic alignment and dynamic capabilities,
digital maturity and data-driven capacity, digital ecosystem integration, regu-
latory compliance and reporting standards, financial capacity and sustainable
financing, and organizational culture, competencies, and execution capability.
These factors are integrated into a holistic “Digital/Al-Based Next-Generation
Business Model Applicability Framework.”

Another unique contribution of the study is the discussion of the proposed con-
ceptual model within the context of small and medium-sized enterprises (SMEs)
in Tiirkiye. The findings indicate that the implementation of digital/Al-driven
business models in SMEs is constrained by several structural limitations; howev-
er, under appropriate institutional, managerial, and financial conditions, a phased
transformation approach could enable these models to be effectively adopted.

In this respect, the study not only offers a conceptual model contributing to
the digital transformation and sustainability literature but also provides strategic
insights for policymakers and business leaders regarding the transition of SMEs
in Tiirkiye.

Keywords: Corporate sustainability, next-generation business models, digi-
talization and artificial intelligence, SMEs, digital maturity.
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OZET

Cevresel siirdiiriilebilirlik, dogal kaynaklarin verimli kullanimi, ekosistem
dengesinin korunmasi ve yagam kalitesinin uzun vadede giivence altina alinmasi
hedeflerine dayanir. Bu kapsamda, sesin ve akustik tasarimin ¢evresel etkileri
de siirdiiriilebilirlik tartismalarinin 6nemli bir boyutunu olusturur. Akustik
stirdiiriilebilirlik, hem akustik tasarimin kendi siirdiiriilebilirligini hem de
akustik kalitenin siirdiiriilebilir kalkinma hedeflerine katkisini igeren iki yonlii
bir kavram olarak ele almabilir. Tlk yon, akustik ¢dziimlerin siirdiiriilebilirligine
odaklanir ve c¢evre dostu malzeme kullanimi, enerji verimliligi, diisiik bakim
gereksinimi ile ekonomik dayaniklilik gibi teknik ve ¢evresel 6lgiitleri igerir. Bu
yaklagim, uzun 6miirlii ve kaynak kullanimini optimize eden akustik sistemlerin
gelistirilmesini tesvik eder. Ikinci yon ise akustigin siirdiiriilebilirlige katkisini
ele alir; ses ortamlarinin toplumsal refah, insan sagligi, ekolojik denge ve kiiltiirel
stireklilik tizerindeki etkilerini kapsamaktadir. Giiriiltii kirliliginin azaltilmasi ve
akustik konforun saglanmas1 yasam kalitesini artirirken, dogal ve kiiltiirel isitsel
peyzajlarin korunmasi, ekosistem ve kiiltiirel mirasin siirekliligine katki sunar.
Akustik farkindaligin artmasi ise, bireysel davraniglardan toplumsal politikala-
ra kadar genis bir yelpazede siirdiiriilebilirlik bilincini gii¢clendirir. Literatiirden
elde edilen bulgular dogrultusunda, bu iki boyutun birlikte degerlendirildigi
caligmada akustigin yalnizca fiziksel bir tasarim alani degil, siirdiiriilebilirligin
cevresel, kiiltiirel ve sosyal hedeflerini destekleyen biitiinciil bir ara¢ oldugu or-
taya konulmustur.
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Anahtar Kelimeler: cevresel siirdiiriilebilirlik, akustik siirdiiriilebilirlik,
akustik tasarim, giiriiltdi kirliligi, akustik konfor.
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ABSTRACT

Environmental sustainability is grounded in the efficient use of natural re-
sources, the preservation of ecological balance, and the long-term assurance of
quality of life. Within this context, the acoustic environment and the environ-
mental impacts of acoustic design constitute a significant dimension of sustaina-
bility debates. Acoustic sustainability can be approached as a dual concept that
encompasses both the sustainability of acoustic design itself and the contribution
of acoustic quality to sustainable development goals. The first dimension focu-
ses on the sustainability of acoustic solutions and includes technical and envi-
ronmental criteria such as the use of eco-friendly materials, energy efficiency,
low maintenance requirements, and economic durability. This approach encou-
rages the development of long-lasting acoustic systems that optimize resource
consumption. The second dimension concerns the contribution of acoustics to
sustainability; it encompasses the effects of soundscapes on social well-being,
human health, ecological balance, and cultural continuity. While reducing no-
ise pollution and ensuring acoustic comfort enhance overall quality of life, the
preservation of natural and cultural soundscapes contributes to the continuity
of ecosystems and cultural heritage. Moreover, increasing acoustic awareness
strengthens sustainability consciousness across a wide spectrum from individual
behaviors to public policy processes. Based on findings gathered from the lite-

204



@INARS .

CONGRESS INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

rature, this study demonstrates that when these two dimensions are considered
together, acoustics emerges not merely as a physical design domain but as a
holistic tool that supports the environmental, cultural, and social objectives of
sustainability.

Keywords: environmental sustainability, acoustic sustainability, acoustic de-
sign, noise pollution, acoustic comfort.
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OZET

Kiiresel rekabetin hizla arttig1 ve dijitallesmenin ¢aligma bigimlerini koklii bi-
¢imde doniistiirdiigli calisma yasaminda, biiyiik veri analitigi adaptasyonu (Big
Data Analytics Adaption — BDAA), isletmelerin stratejik karar alma siireclerinde
kritik bir rol iistlenmektedir. BDAA, bir organizasyonun yliksek hacimli, ¢esitli
ve hizli akan verileri analiz etme teknolojilerini ve yontemlerini benimseyerek
ig siireglerine entegre etmesi siirecini ifade etmektedir. Literatiirde, BDAA’nin
operasyonel verimlilik, pazar dngoriileri, inovasyon kapasitesi ve rekabet avan-
taj1 iizerindeki etkileri yaygin bicimde incelenmis olsa da kurumsal siirdiiriile-
bilirlik performansi1 (CSP) iizerindeki etkileri ve bu etkilerin orgiitsel stirecler
ile gevresel faktorler araciligiyla nasil sekillendigine iliskin ¢alismalar sinirli
kalmigstir. Kurumsal siirdiiriilebilirlik, organizasyonlarm mevcut ve gelecekteki
paydaglarin ihtiyaglarini karsilamak amaciyla en iyi i uygulamalarini kullanma-
y1 hedefleyen bir is ve yatirim stratejisi olarak kabul edilmektedir. Bu yaklasim,
organizasyonlara kisa vadede rekabetci avantajlar saglamanin yam sira, dogal
kaynaklarin korunmasi ve siirdiiriilebilir olmasi gibi gorevleri de beraberinde
getirmektedir. Dolayisiyla, Kurumsal Siirdiiriilebilirlik Performansi (CSP), bir
organizasyonun ekonomik, ¢cevresel, sosyal ve yonetigim faktorlerini orgiitsel fa-
aliyetlerine ne 6l¢iide dahil ettigini ve bunlarin organizasyon ve toplum iizerinde
yarattig1 etkiyi ifade etmektedir. Sistem yaklagimi geregi organizasyonlarin ser-
giledigi farkli performans tiirleri, i¢ ve dis gevre faktorlerinden ve bu faktorlere
organizasyonun uyum ve degisim saglama kapasitesine gore sekillenebilmekte-
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dir. Bu baglamda BDAA’nin CSP iizerindeki etkisini organizasyonun ceviklik
ve Orgiitsel dinamizm temelinde de incelemek gerekmektedir. Orgiitsel geviklik,
isletmenin degisen kosullara hizla uyum saglama, firsatlar1 degerlendirme ve
tehditlerle basa ¢ikma kapasitesini ifade ederken; ¢evresel dinamizm, piyasa ta-
leplerindeki dalgalanmalar, teknolojik degisim hiz1 ve rekabet yogunlugu gibi
unsurlarin yarattigi belirsizlik diizeyini tanimlamaktadir. Bu kapsamda aragtir-
ma, BDAAnin CSP iizerindeki etkisini, 6rgiitsel ¢evikligin araci rolii ve cev-
resel dinamizmin diizenleyici rolii ¢ergevesinde ele almaktadir. Aragtirmanin
kavramsal modeli, Kaynak Temelli Goriis (RBV) ¢ercevesinde BDAA’y1 stra-
tejik bir kaynak olarak konumlandirilarak; Dinamik Yetenekler Teorisi (DCT)
ile de bu kaynagin degisen kosullara uyum saglayabilecek bi¢imde doniistiiriile-
bilmesinin vurguladig: biitiinlesik bir ¢cergeveden olusmaktadir. Aragtirma, Tiir-
kiye’de farkli sektorlerde faaliyet gdsteren ve biiyiik veri analitigi teknolojile-
rini kullanan isletmelerde operasyonel, taktik ve stratejik diizeyde yoneticilerle
ve bilgi islem ¢aliganlari ile yiiriitiilmektedir. Nicel analiz yontemi benimsenen
aragtirmada, veriler anket yontemi ile toplanarak yapisal esitlik modeli (Stru-
ctural Equation Modeling — SEM) ile analiz edilmistir. Analizler kapsaminda,
BDAA’nin CSP’ye dogrudan etkisi, orgiitsel ¢evikligin araci roli ve g¢evresel
dinamizmin diizenleyici etkisi ampirik olarak degerlendirilmektedir. Calismadan
elde edilecek bulgular, dijital doniisiim ve siirdiiriilebilirlik literatiiriine 6nemli
katkilar sunmaktadir. Teorik agidan katkiy, dijital teknoloji adaptasyonu ve siir-
diirtilebilirligin organizasyonel siirecler ve ¢evresel kosullar arasindaki etkilesi-
mi, biitiinciil bir modelle agiklamasima yonelik ampirik kanitlarla saglayacaktir.
Uygulama ve pratik anlamda ise, yoneticilere biiylik veri analitiginden faydalan-
mak i¢in, organizasyonlarin altyapilarim giiglendirmeleri, bilgi ve deneyimleri-
ni daha iyi yoneterek performanslarini artirmalari, stirdiiriilebilirlik hedeflerine
ulasarak inovatif adimlar atmalar1 ve bu sayede rekabet avantaji saglayabilecek
organizasyonlar haline gelmelerini 6nermektedir. Bunun yani sira yalnizca ope-
rasyonel verimlilik degil, siirdiiriilebilirlik performansi hedefleri dogrultusunda
nasil etkin bigimde kullanilabilecegine iliskin yol gdsterici dneriler de sunmak-
tadr.

Anahtar Kelimeler: Biiylik Veri Analitigi, Siirdiiriilebilirlik Performansi,
Cevresel Dinamizm, Orgiitsel Ceviklik, Kurumsal Siirdiiriilebilirlik
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ABSTRACT

In the workplace, where global competition is rapidly increasing and digi-
talisation is fundamentally transforming working practices, Big Data Analytics
Adaptation (BDAA) plays a critical role in businesses’ strategic decision-making
processes. BDAA refers to the process of an organisation adopting technologies
and methods for analysing high-volume, diverse, and rapidly flowing data and
integrating them into business processes. Although the effects of BDAA on oper-
ational efficiency, market foresight, innovation capacity, and competitive advan-
tage have been widely studied in the literature, research on its effects on corpo-
rate sustainability performance (CSP) and how these effects are shaped through
organisational processes and environmental factors remains limited. Corporate
sustainability is recognised as a business and investment strategy that aims to use
best business practices to meet the needs of current and future stakeholders. This
approach not only provides organisations with short-term competitive advantag-
es but also entails responsibilities such as the conservation and sustainability of
natural resources. Therefore, Corporate Sustainability Performance (CSP) refers
to the extent to which an organisation incorporates economic, environmental, so-
cial, and governance factors into its organisational activities and the impact these
have on the organisation and society. The different types of performance demon-
strated by organisations, as required by the systems approach, can be shaped by
internal and external environmental factors and the organisation’s capacity to
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adapt and change in response to these factors. In this context, it is also necessary
to examine the impact of BDAA on CSP based on the organisation’s agility and
organisational dynamism. Organisational agility refers to the organisation’s ca-
pacity to rapidly adapt to changing conditions, evaluate opportunities, and cope
with threats, while environmental dynamism defines the level of uncertainty
created by factors such as fluctuations in market demand, the pace of techno-
logical change, and the intensity of competition. In this context, the research
examines the impact of BDAA on CSP within the framework of the mediating
role of organisational agility and the moderating role of environmental dyna-
mism. The conceptual model of the research consists of an integrated framework
that positions BDAA as a strategic resource within the Resource-Based View
(RBV) framework and emphasises the transformability of this resource to adapt
to changing conditions through the Dynamic Capabilities Theory (DCT). The
research is conducted with operational, tactical, and strategic-level managers
and IT staff in companies operating in different sectors in Turkey that use big
data analytics technologies. Adopting a quantitative analysis method, the data
was collected through a survey and analysed using Structural Equation Model-
ling (SEM). The analyses empirically evaluate the direct impact of BDAA on
CSP, the mediating role of organisational agility, and the moderating effect of
environmental dynamism. The findings from this study will make significant
contributions to the literature on digital transformation and sustainability. The-
oretically, it will provide empirical evidence to explain the interaction between
digital technology adaptation and sustainability in organisational processes and
environmental conditions through a holistic model. In terms of application and
practice, it recommends that managers utilise big data analytics, strengthen their
organisations’ infrastructure, improve their performance by better managing
their knowledge and experience, take innovative steps by achieving sustainabil-
ity goals, and thus become organisations that can gain a competitive advantage.
In addition, it offers guiding recommendations on how big data analytics can be
effectively used not only for operational efficiency but also in line with sustain-
ability performance goals.

Keywords: Big Data Analytics, Sustainability Performance, Environmental
Dynamism, Organisational Agility, Corporate Sustainability
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OZET

Mevcut ¢alisma, siirdiiriilebilir pazarlama faaliyetlerinin iiniversite 6grencile-
ri nezdindeki yansimalarini; salt satin alma davranisinin 6tesine gecerek, marka
tercihi ve sadakati ekseninde, stratejik bir bakis acisiyla irdelemektedir. Giinii-
miizde stirdiiriilebilirlik olgusunun pazarlama karmasina entegrasyonu, yalnizca
bilingli tiiketici beklentilerini karsilayan bir ara¢ olmaktan ¢ikmis; markalarin
etik ve sosyal deger Onerilerini temellendirdikleri bir aksiyoma doniismiistiir.
Aragtirma kapsaminda; yesil pazarlama, seffaf tedarik siirecleri ve sosyal so-
rumluluk inisiyatifleri gibi parametrelerin, hedef kitle iizerinde giiven tesisi ve
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duygusal bag kurma noktasindaki islevi tartisilmaktadir. Kavramsal ve analitik
bir diizlemde yiiriitiilen bu inceleme, siirdiiriilebilirlik odaklr iletigim stratejileri
ile geng tiiketicilerin sadakat egilimleri arasindaki ¢ok katmanli iliskiyi gozler
Oniine sermektedir. Calisma, bu tiir stratejilerin benimsenmesinin, markalara de-
gisen tiiketici degerlerine uyum saglama yetenegi kazandirirken, ayni zamanda
rekabetci piyasa kosullarinda ayirt edici bir konumlanma firsati sundugunu or-
taya koymaktadir. Elde edilen veriler ve teorik tartismalar, stirdiiriilebilir pazar-
lamanin donemsel bir “halkla iliskiler” calismasindan ziyade, sadakat ingasinda
stratejik bir zorunluluk olarak konumlandirilmasi gerektigini isaret etmektedir.
Uzun vadeli basarinin; samimiyet, tutarlilik ve inovasyon kiiltiirinii kapsayan
biitiinciil bir yaklagimla, siirdiiriilebilirlik mesajlariin isletme genetigine islen-
mesine bagl oldugu vurgulanmaktadir. Nihayetinde bu aragtirma, tiiketici dav-
raniglar ile siirdiiriilebilirlik literatiiriiniin kesisim noktasinda, gelecegin karar
vericileri olan tniversite d6grencilerine yonelik, etik temelli ve direngli marka
stratejileri gelistirmek isteyen paydaslara yonelik pratik ve teorik bir ¢ergeve
sunmaktadir.

Anahtar Kelimeler: Siirdirilebilir Pazarlama, Marka Sadakati, Marka Ter-
cihi, Universite Gengligi, Tiiketici Davranislar:
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ABSTRACT

The current study examines the reflections of sustainable marketing activities
on university students from a strategic perspective, going beyond mere purcha-
sing behavior to focus on brand preference and loyalty. Today, the integration of
sustainability into the marketing mix is no longer merely a tool for meeting cons-
cious consumer expectations; it has become an axiom on which brands base their
ethical and social value propositions. Within the scope of the research, the fun-
ction of parameters such as green marketing, transparent supply processes and
social responsibility initiatives in establishing trust and emotional bonds with
the target audience is discussed. This analysis, conducted on a conceptual and
analytical level, reveals the multi-layered relationship between sustainability-fo-
cused communication strategies and the loyalty tendencies of young consumers.
The study reveals that the adoption of such strategies provides brands with the
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ability to adapt to changing consumer values while also offering an opportunity
for a distinctive positioning in competitive market conditions. The obtained data
and theoretical discussions indicate that sustainable marketing should be posi-
tioned as a strategic necessity in building loyalty, rather than a periodic “public
relations” exercise. Long-term success depends on; It emphasizes that a holistic
approach encompassing sincerity, consistency, and a culture of innovation hin-
ges on embedding sustainability messages within the company’s genetics. Ulti-
mately, this research, at the intersection of consumer behavior and sustainability
literature, offers a practical and theoretical framework for stakeholders seeking
to develop ethically based and resilient brand strategies for university students,
the future decision-makers.

Keywords: Sustainable Marketing, Brand Loyalty, Brand Preference, Uni-
versity Youth, Consumer Behavior
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OZET

Kiiresel iklim krizi ve artan ¢evresel farkindalik, tiiketicilerin satin alma Kri-
terlerini kokten degistirirken, pazarlama ekosisteminde “bilgi asimetrisi” soru-
nunu da beraberinde getirmektedir. Tiiketicilerin iiriinlerin ¢evresel etkilerini
dogrudan gozlemleyememesi, siirdiiriilebilirlik iddialarina karst bir giivensizlik
ortami yaratmaktadir. Bu aragtirma, eko-etiketleme ve yesil sertifikasyon sistem-
lerinin, s6z konusu belirsizlik ortaminda 6zellikle geng tiiketici kitlesi i¢in bir
“kalite ve etik teminati1” islevi goriip gdrmedigini ¢ok boyutlu olarak irdeleme-
yi amacglamaktadir. Caligma, ambalaj iizerindeki bu gorsel isaretleyicileri basit
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bir tutundurma faaliyeti olmanin 6tesinde; sinyal teorisi baglaminda, tiiketicinin
zihnindeki risk algisin1 yoneten stratejik bir iletisim araci olarak konumlandir-
maktadir.

Dijital yetkinlikleri sayesinde “yesil aklama” (greenwashing) pratiklerine
karst dogal bir savunma mekanizmasi gelistiren geng kusagin, sertifikasyon sii-
reclerine yonelik siipheci yaklasimi ¢alismada derinlemesine irdelenmistir. Aras-
tirma sonuglari, bu kitle nezdinde salt etiket kullaniminin ikna edici olmadigini;
aksine, etiketi saglayan otoritenin giivenilirliginin ve siirecin denetlenebilirligi-
nin, satin alma motivasyonunu tetikleyen asil belirleyici oldugunu kanitlar nite-
liktedir. Elde edilen bulgular, inandiric1 ve tiglincii taraf onayl etiketlerin, marka
sadakatine giden yolu kisalttigini gostermektedir. Sonug olarak bu ¢alisma, li-
teratiire teorik bir katki sunarken; sektor profesyonellerine de geng tiiketicilerle
kurulacak siirdiirtilebilir bagin, seffaf, kanita dayali ve akredite edilmis siirecler-
den gectigini hatirlatan kritik bir yol haritas1 sunmaktadir.

Anahtar Kelimeler: Eko-Etiketleme, Yesil Sertifikasyon, Gen¢ Tiiketici
Davranisi, Yesil Aklama, Sinyal Teorisi, Satin Alma Egilimi
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ABSTRACT

The global climate crisis and increasing environmental awareness are radical-
ly changing consumers’ purchasing criteria, while also creating the problem of
“information asymmetry” within the marketing ecosystem. Consumers’ inability
to directly observe the environmental impact of products creates a climate of
distrust towards sustainability claims. This research aims to examine multidi-
mensionally whether eco-labeling and green certification systems serve as “qua-
lity and ethical assurance,” particularly for young consumers in this environment
of uncertainty. The study positions these visual indicators on packaging as strate-
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gic communication tools that manage risk perception in the minds of consumers,
within the context of signaling theory, beyond simple promotional activities.

This study explores in depth the skeptical approach of the younger genera-
tion, who, thanks to their digital capabilities, have developed a natural defense
mechanism against “greenwashing” practices. The research results demonstrate
that the mere use of labels is not persuasive for this group; on the contrary, the
credibility of the authority providing the label and the auditability of the pro-
cess are the primary determinants that drive purchasing motivation. The findings
demonstrate that credible, third-party-verified labels shorten the path to brand
loyalty. Ultimately, this study offers a theoretical contribution to the literature
and a critical roadmap for industry professionals, reminding them that establis-
hing sustainable connections with young consumers requires transparent, evi-
dence-based, and accredited processes.

Keywords: Eco-Labeling, Green Certification, Youth Consumer Behavior,
Greenwashing, Signaling Theory, Purchase Intention
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OZET

Son yillarda ¢evresel, sosyal ve yonetisim (ESG) kriterlerine dayali siirdii-

riilebilirlik politikalarinin kiiresel 6lgekte ivme kazanmasi finansal piyasalar

iizerinde yeni ve karmagik etkiler dogurmustur. Bu doniisiim, sadece yatirimci

davranmiglari degil, ayn1 zamanda enerji piyasalarinin yapisal dinamiklerini de

yeniden sekillendirmektedir. Ozellikle enerji vadeli islem piyasalar1, hem fosil

yakit temelli enerji liretiminin gevresel etkileri hem de siirdiiriilebilirlik politi-

kalarina yonelik beklenti ve belirsizliklerin dogrudan etkisi altinda kalmakta-
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dir. Bu baglamda, ESG tabanli siirdiiriilebilirlik belirsizligi, finansal piyasalar-
da yeni bir belirsizlik tiirii olarak ortaya ¢ikmakta ve yatirim kararlarinda risk
algisinin yeniden tanimlanmasina neden olmaktadir. ESG kriterlerine yonelik
politika degisimleri, diizenleyici ¢ergevelerdeki belirsizlikler ve toplumsal ta-
leplerin dalgalanmasi1 gibi unsurlar, piyasalarda ani ve dngoriilemeyen soklara
yol acabilmektedir. Bu tiir soklar, 6zellikle enerji vadeli islem piyasalarinda fiyat
oynakligi, likidite diizeyi ve risk transfer mekanizmalar lizerinde 6nemli etkiler
yaratma potansiyeline sahiptir. Literatiirde ESG ile ilgili ¢aligmalar gogunlukla
firma performansi, portfdy yonetimi veya siirdiiriilebilir yatirim stratejileri iize-
rinde yogunlagmakla birlikte, ESG temelli belirsizlik soklarmin 6zellikle enerji
vadeli islem piyasalari lizerindeki etkileri yeterince derinlemesine ele alinmadigi
goriilmektedir. Bu eksiklikten hareketle bu ¢alismanin temel amaci, ESG tabanli
stirdiiriilebilirlik belirsizligi soklarinin enerji vadeli islem piyasalar lizerindeki
etkilerini ¢ok asamali analitik bir yaklasimla incelemektir. Bu kapsamda, hem
zaman serisi hem de nedensellik analizleriyle desteklenen biitiinciil bir metodo-
lojik ger¢eve benimsenerek, s6z konusu belirsizlik soklarinin piyasa dinamikleri
iizerindeki kisa ve uzun vadeli etkileri ortaya konulacaktir.

Bu calisma, enerji piyasalarindaki fiyatlarin ne kadar degisken oldugunu,
cevresel, sosyal ve yonetisim (ESG) faktorlerinin kisa ve uzun vadede nasil etki-
ledigini VAR, GARCH ve makine dgrenmesi (Rastgele Ormanlar, XGBoost ve
LSTM) modelleriyle analiz etmektedir. Bulgu sonuglarina gore, Brent ve ham
petrol fiyatlarindaki yiikselisler karbon salimini diisiirdiigimii; dogal gazin ise
bu konuda en 6nemli faktor oldugunu gostermektedir.

Anahtar Kelimeler: Siirdiiriilebilirlik Belirsizligi, Enerji Vadeli Islem
Piyasalari, Enerji Fiyat Oynakligi
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The Impact Of Esg-Based Sustainability Uncertainty Shocks
On Energy Futures Markets: The Case Of Turkey

ABSTRACT

In recent years, the global momentum of sustainability policies based on en-
vironmental, social, and governance (ESG) criteria has created new and complex
effects on financial markets. This transformation is reshaping not only inves-
tor behavior but also the structural dynamics of energy markets. Energy futures
markets, in particular, are directly affected by both the environmental impacts of
fossil fuel-based energy production and the expectations and uncertainties sur-
rounding sustainability policies. In this context, ESG-based sustainability uncer-
tainty is emerging as a new type of uncertainty in financial markets, leading to a
redefinition of risk perception in investment decisions. Policy changes related to
ESG criteria, uncertainties in regulatory frameworks, and fluctuations in social
demands can lead to sudden and unpredictable shocks in the markets. Such sho-
cks have the potential to significantly impact price volatility, liquidity levels, and
risk transfer mechanisms, particularly in energy futures markets. While studies
on ESG in the literature mostly focus on company performance, portfolio ma-
nagement, or sustainable investment strategies, the effects of ESG-based uncer-
tainty shocks on energy futures markets in particular have not been sufficiently
explored in depth. Building on this gap, the main objective of this study is to
examine the effects of ESG-based sustainability uncertainty shocks on energy
futures markets using a multi-stage analytical approach. Within this scope, a
comprehensive methodological framework supported by both time series and
causality analyses will be adopted to reveal the short- and long-term effects of
these uncertainty shocks on market dynamics.

This study analyzes how volatile energy market prices are and how environ-
mental, social, and governance (ESG) factors affect them in the short and long
term using VAR, GARCH, and machine learning (Random Forests, XGBoost,
and LSTM) models. According to the findings, increases in Brent and crude oil
prices reduce carbon emissions, while natural gas is the most important factor in
this regard.

Keywords: Sustainability Uncertainty, Energy Futures Markets, Energy Pri-
ce Volatility
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OZET

Kurumsal siirdiiriilebilirlik ve ESG (Environmental, Social, Gover-
nance) raporlamasi yalnizca gevresel performansin izlenmesinden ibaret
olmayip calisan sagligi, giivenligi ve refahin1 da dogrudan kapsayan bii-
tiinciil bir yaklasim gerektirir. Bu baglamda is saghg ve giivenligi (ISG),
fiziksel risklerin Gtesine gecerek psikososyal risklerin yonetimini de zo-
runlu hale getirmektedir. Stres, mobbing, asir1 is yiiki, rol ¢atigmasi ve
belirsizlik gibi psikososyal unsurlar yalnizca bireysel refahi degil; ayni
zamanda kurumlarin tlretkenligini, is siirekliligini ve sosyal siirdiiriile-
bilirlik performansini etkileyen kritik faktorlerdir. Psikososyal risklerin
etkin sekilde yonetilmesi, ayn1 zamanda Birlesmis Milletler’in 17 Siir-
diiriilebilir Kalkinma Amaci ile de uyumludur. Ozellikle SKA 3 (Saglk
ve Kaliteli Yasam), SKA 5 (Toplumsal Cinsiyet Esitligi), SKA 8 (Insana
Yakisir Is ve Ekonomik Biiyiime) ve SKA 10 (Esitsizliklerin Azaltilmasi)
calisan sagligi, esitlik¢i is ortami, giivenli ¢aligma kosullar1 ve kapsayi-
c1 politikalar1 tesvik ederek psikososyal risklerin azaltilmasini dogrudan
desteklemektedir. Bu nedenle psikososyal risklerin ESG raporlamasina
entegrasyonu, hem kurumsal siirdiiriilebilirlik stratejileri hem de uluslara-
ras1 hedeflere uyum acisindan kritik 6nem tagimaktadir. ISO 45003 stan-
dardi, psikososyal risklerin tanimlanmasi, 6nlenmesi ve yonetilmesine
yonelik uluslararasi kabul gormiis bir ¢er¢eve sunmakta olup kuruluslarin
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bu riskleri sistematik olarak ele almasini tesvik etmektedir. Tiirkiye’de
yaymmlanan kurumsal ESG raporlarinda ISG’nin agirlikli olarak fiziksel
riskler baglaminda ele alindigi, psikososyal risklerin ise cogunlukla sos-
yal boyut altinda sinirh ifadelerle yer aldig1 gézlenmektedir. Bu ¢aligma,
literatiir ve secili ESG raporlarindan elde edilen mevcut bilgileri derleye-
rek konuya iliskin bir 6n ¢erceve sunmay1 amaglamaktadir. Béylece ISO
45003 temelli daha kapsamli bir i¢erik analizine zemin olusturulmaktadir.
Bu 6n ¢aligmada, ISO 45003 standardinda 6ne ¢ikan risk degerlendirme-
si, Onleyici uygulamalar, ¢calisan destek mekanizmalar1 ve refah odakli
politikalarin ESG raporlamasinda nasil ele alinabilecegine iligskin genel
bir degerlendirme sunulmaktadir. Calisma, ileride yapilacak kapsamli ige-
rik analizlerinde incelenebilecek potansiyel temasal alanlara ve sektorel
farkliliklara yonelik bir farkindalik olusturma gayretindedir. Sonug olarak
mevcut 6n veriler, Tiirkiye’deki ESG raporlarinda psikososyal risk yo-
netiminin heniiz gelisim asamasinda oldugunu, uygulama ve performans
gostergeleri bakimindan agikliklarin bulundugunu gdéstermektedir. Bu
calisma, s6z konusu bosluklarin daha sistematik arastirmalarla ele alina-
bilmesi i¢in bir baslangi¢ noktas1 sunmakta ve psikososyal risklerin hem
ISG’nin hem de kurumsal siirdiiriilebilirligin ayrilmaz bir pargas1 oldugu-
nu ortaya koymaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, ESG Raporu, ISG, Psikososyal Risk,
ISO 45003
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ABSTRACT

Corporate sustainability and ESG (Environmental, Social, Governance) re-
porting require a holistic approach that not only involves monitoring environ-
mental performance, but also directly encompasses employee health, safety, and
well-being. In this context, occupational health and safety (OHS) goes beyond
physical risks and makes the management of psychosocial risks a necessity. Ps-
ychosocial factors such as stress, mobbing, excessive workload, role conflict,
and uncertainty affect not only individual well-being, but also organizational
productivity, business continuity, and social sustainability performance. The ef-
fective management of psychosocial risks is also aligned with the United Na-
tions’ 17 Sustainable Development Goals. In particular, SDG 3 (Good Health
and Well-Being), SDG 5 (Gender Equality), SDG 8 (Decent Work and Econo-
mic Growth), and SDG 10 (Reduced Inequalities) directly support the reduction
of psychosocial risks by promoting employee health, equitable work environ-
ments, safe working conditions, and inclusive policies. Therefore, the integra-
tion of psychosocial risks into ESG reporting is of critical importance for both
corporate sustainability strategies and alignment with international objectives.
The ISO 45003 standard provides an internationally recognized framework for
the identification, prevention, and management of psychosocial risks and encou-
rages organizations to address these risks systematically. It is observed that in
corporate ESG reports published in Tiirkiye, OHS is predominantly addressed
in the context of physical risks, while psychosocial risks are mostly included
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with limited expressions under the social dimension. This study aims to present
a preliminary framework on the subject by compiling existing information from
the literature and selected ESG reports, thereby laying the groundwork for a
more comprehensive content analysis based on ISO 45003. In this preliminary
study, a general assessment is presented regarding how risk assessment, pre-
ventive practices, employee support mechanisms, and well-being-oriented poli-
cies—prominent elements in the ISO 45003 standard—can be addressed in ESG
reporting. The study seeks to raise awareness about potential thematic areas and
sectoral differences that can be examined in future, more comprehensive content
analyses. In conclusion, the current preliminary data indicate that psychosocial
risk management in ESG reports in Tiirkiye is still in a developmental stage and
that there are gaps in terms of implementation and performance indicators. This
study offers a starting point for addressing these gaps through more systematic
research and demonstrates that psychosocial risks are an integral part of both
OHS and corporate sustainability.

Keywords: Sustainability, ESG Report, OHS (Occupational Health and Safe-
ty), Psychosocial Risk, ISO 45003
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OZET

Bu sistematik literatiir taramasi, Egitsel Yazilim Gelistirme (EYG) siirecle-
rine entegre edilen sosyal girisimcilik yaklagimlarinin, sosyal siirdiiriilebilirlik
hedeflerine ulagmadaki etkinligini derinlemesine incelemeyi amaglamaktadir.
Calisma, Ogretim Teknolojileri uygulamalarmin, geleneksel ticari basar1 ve tek-
nik verimlilik odakli metriklerin 6tesinde, adil, kapsayict ve direngli toplumlar
insa etme yolunda yarattig1 sosyal etki potansiyelini degerlendirmektedir.

Tarama bulgular1, Ogretim Teknolojilerinin sosyal siirdiiriilebilirlige dort ana
alanda somut katkilar sagladigin1 gostermistir: Yapay Zeka (Al) destekli Uyarla-
nabilir Ogrenme Sistemleri, i¢erigi kisisellestirerek firsat esitsizligini azaltmada;
Mobil Cozlimler, kriz ortamlarinda egitime erisimi ve toplumsal dayanikliligi
artirmada; Oyunlastirma (Gamification) ise sosyal farkindalik ve pro-sosyal
davranis degisikligi saglamada yiiksek etkinlik gostermistir. Ayrica, Evrensel
Ogrenme Tasarimi (UDL) ve Web Igerigi Erisilebilirlik Yonergeleri (WCAG)
standartlarinin benimsenmesi, kapsayici erisilebilirligin temel 6nkosulu olarak
belirlenmistir.

Tartisma boliimii, bu dondstiiriicli potansiyelin Oniindeki kritik engelleri ele
almistir: Algoritmik onyargi ve veri etigi sorunlari, egitsel yazilimlarin mevcut
esitsizlikleri pekistirme riskini ortaya koymaktadir. Bu nedenle, Ogretim Tekno-
lojileri uzmanlarmin sadece teknik yeterlilikle degil, ayn1 zamanda etik ve sos-
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yal etki tasarim1 konularina hakim olmas1 gerekliligi vurgulanmistir. Geleneksel
ADDIE modelleri yerine Insan Merkezli Tasarim (HCD) odakli yaklasimlarin ve
disiplinler arasi is birliginin (sosyologlar, etik uzmanlar1) zorunlu oldugu sonu-
cuna vartlmistir.

Sonug olarak, Ogretim Teknolojileri alanina 6zgiin bir katki olarak “Sosyal
Etki Odakli Egitsel Yazim Gelistirme Cercevesini” onermekte; Ogretim Tek-
nolojileri miifredatinin etik kapsayicilik ve toplumsal etki degerlendirmesi ko-
nularim igerecek sekilde yeniden yapilandiriimasi gerektigini savunmaktadir.
Ogretim Teknolojileri, adil, direncli ve kapsayici toplumlarin insasinda bilgi ak-
tarimin1 optimize eden bir aragtan Ote, toplumsal degisimin giiclii bir katalizorii
olarak konumlandirilmalidir.

Anahtar Kelimeler: Sosyal Girisimcilik, Egitsel Yazilim, Ogretim Teknolo-
jileri, Sosyal Siirdiiriilebilirlik, Kapsayict Tasarim.
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ABSTRACT

This systematic literature review investigates the effectiveness of integrating
social entrepreneurship approaches into Educational Software Development
(ESD) processes to advance social sustainability goals. The study examines the
social impact potential of Instructional Technologies beyond traditional metrics
centered on commercial success and technical efficiency, emphasizing their role
in fostering fair, inclusive, and resilient communities.

Findings indicate that Instructional Technologies contribute to social susta-
inability across four key domains: Artificial Intelligence (Al)-driven adaptive
learning systems reduce opportunity gaps through personalized content; mobile
learning solutions enhance educational access and societal resilience in crisis
contexts; gamification effectively promotes social awareness and pro-social be-
havior change; and the adoption of Universal Design for Learning (UDL) prin-
ciples and Web Content Accessibility Guidelines (WCAG) constitutes a founda-
tional requirement for inclusive accessibility.
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However, the review also identifies critical barriers, including algorithmic
bias and data ethics challenges, which pose a risk of reinforcing existing inequ-
alities. Consequently, the study highlights the need for Instructional Technology
professionals to develop not only technical competencies but also proficiency
in ethical design and social impact assessment. It argues for the adoption of
Human-Centered Design (HCD) methodologies and interdisciplinary collabora-
tion—particularly with sociologists and ethics experts—as essential alternatives
to traditional ADDIE models.

As an original contribution, this review proposes a “Social Impact-Oriented
Educational Software Development Framework™ and calls for a restructuring of
Instructional Technology curricula to incorporate ethical inclusivity and social
impact evaluation. The study concludes that Instructional Technologies should
be positioned as catalysts for social transformation, contributing meaningfully to
the development of just, resilient, and inclusive societies.

Keywords: Social Entrepreneurship, Educational Software, Instructional Te-
chnologies, Social Sustainability, Inclusive Design.
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OZET

Hizla artan kentlesme ve enerji talebi, metropollerde siirdiiriilebilir ve inova-
tif enerji ¢ozlimlerini zorunlu kilmaktadir. Bu ¢alisma, yogun insan trafigine sa-
hip toplu tagima altyapilarinda, 6zellikle metro sistemlerinde enerji hasadi kav-
ramimin uygulanabilirligini incelemektedir. Calismanin temel amaci, yolcularin
hareketinden kaynaklanan kinetik enerjinin 6zel turnike sistemleri araciligiyla
elektrik enerjisine doniistiiriilmesini saglayan teorik bir model olusturmak ve
Istanbul Metrosu dzelinde potansiyel enerji iiretim kapasitesini hesaplamaktir.
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Aragtirmada nicel bir yaklagim benimsenmis ve Paris Miromesnil is-
tasyonunda 6zel bir sirket tarafindan yiiriitiilen pilot proje verileri referans
almmistir. Referans projede elde edilen kisi bast enerji liretim katsayisi (epp),
Istanbul Metroswnun yillik yolcu verilerine ve operasyonel galisma saatlerine
uyarlanmistir. Enerji {iretim tahmini icin; yillik yolcu sayisi, kisi basi iiretilen
ortalama enerji, sistemin enerji liretim verimi () yolcularin uyguladig tork (T)
kullanilarak matematiksel bir model gelistirilmistir. Farkli enerji tiretim verim
yiizdeleri (40, %50, %60), yolculari uyguladigi kuvvet (10 N, 15 N ve 20 N) ve
yolcu sayilar lizerinden ¢esitli senaryolar analiz edilmistir.

Gelistirilen matematiksel model ve senaryo analizleri, enerji liretim verimi
ve yolcularin turnikeye uyguladigi kuvvetin enerji iiretim potansiyelini dogrusal
bir sekilde artirdigin1 géstermektedir. Elde edilen sonuglar, metro agindan sag-
lanabilecek toplam enerjinin kentsel sebekenin devasa tiiketimi i¢inde niceliksel
olarak smurl bir paya sahip oldugunu; ancak istasyon i¢i aydinlatma, dijital bil-
gilendirme panolar1 ve acil durum sistemleri gibi diisiik gii¢ gerektiren {initelerin
enerji ihtiyacini kargilamada anlamli ve siirdiiriilebilir bir kaynak olusturdugu-
nu ortaya koymaktadir. Bu baglamda ¢alismanin temel ¢iktisi; onerilen sistemin
makro Olcekli bir elektrik {iretim tesisi olmaktan ziyade, kentsel altyapilarda
enerji verimliligi saglayan ve “kendi kendine yeten istasyon” konseptine hizmet
eden, mikro 6lgekli ve farkindalik yaratici inovatif bir yesil ¢6ziim modeli sun-
dugudur.

Anahtar Kelimeler: Enerji Hasadi, Siirdiiriilebilir Sehirler, Kinetik Enerji,
Cevresel Siirdiiriilebilirlik, Turnikelerde Enerji Uretimi
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ABSTRACT

Rapid urbanization and energy demand necessitate sustainable and innovati-
ve energy solutions in metropolitan areas. This study examines the applicability
of the concept of energy harvesting in public transportation infrastructure with
high passenger traffic, particularly in metro systems. The main objective of the
study is to develop a theoretical model that enables the conversion of kinetic
energy generated by passenger movement into electrical energy through special
turnstile systems and to calculate the potential energy production capacity speci-
fically for the Istanbul Metro.
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A quantitative approach was adopted in the study, and data from a pilot pro-
ject conducted by a private company at the Paris Miromesnil station was used
as a reference. The energy production coefficient per person (epp) obtained in
the reference project was adapted to the annual passenger data and operational
working hours of the Istanbul metro. For energy production estimation, a mathe-
matical model has been developed using the annual number of passengers, the
average energy produced per person, the system’s energy production efficiency
(n), and the torque applied by passengers (t). Various scenarios were analyzed
based on different energy production efficiency percentages (40%, 50%, 60%),
the force applied by passengers (10 N, 15 N, and 20 N), and passenger numbers.

The developed mathematical model and scenario analyses show that energy
production efficiency and the force applied by passengers to the turnstile linearly
increase the energy production potential. The results obtained reveal that the total
energy that can be obtained from the metro network has a quantitatively limited
share in the massive consumption of the urban grid; however, it constitutes a me-
aningful and sustainable source for meeting the energy needs of low-power units
such as in-station lighting, digital information panels, and emergency systems.
In this context, the main outcome of the study is that the proposed system offers
a micro-scale, awareness-raising, innovative green solution model that provides
energy efficiency in urban infrastructure and serves the concept of a “self-suffi-
cient station,” rather than being a macro-scale electricity generation facility.

Keywords: Energy Harvesting, Sustainable Cities, Kinetic Energy, Environ-
mental Sustainability, Energy Production in Turnstiles
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Dialectics of Sustainability in Evolution and History:
Religion as one Stabilizing, Unifying and/or
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ABSTRACT

Any type of resilient sustainability, be it social, economic, environmental,
scientific-technological, educational or in other forms, need long-term stability.

Profound stability enables and supports resilient, durable sustainability -
while instability prevents or jeopardizes it.

This paper deals with the long-running and widely disputed scientific and
political controversy about the role of faith-based thinking, behavior and orga-
nization in the course of human (and partly nonhuman) evolution. Do they have
positive and/or negative aspects; and if so, which are they, why, when, where and
how did they emerge, and how are they connected?

This study goes into these ‘hot’ issues’ past and present on the basis of con-
crete cases from recent evolutionary, prehistorical, and cultural findings about
the relations and impacts of different religions, particularly Christendom and
Islam. It is of a multi-disciplinary, multi-factoral, multi-level format.

To this purpose, the author, who himself has an interdisciplinary expertise
as a political economist/econometrist, evolutionary neuro-cognitive psycholo-
gist and conflict & peace researcher, also introduces both a novel and consistent
theory, > The Dialectics of (Co)Evolution’, DICE, in combination with a new
neurological concept, COGEMs, the smallest cognitive-emotional and motiva-
tion-activity related units of the brain.

The study is an abbreviation of the chapter ’EVILution-How the Bad and
Good came into the World’. This is a part of the author’s latest book ‘Moving for
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Survival — Mass Migration and Displacement through Time and Space’ (under
review)’.

Since it is a study in progress, please cite only with the permission of the
author.

Keywords: Types of Sustainability, Stability, Instability, Role of Religions in
Evolution and History, Novel Theory and Concept
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OZET

Cevresel siirdiiriilebilirlik ve karbon azaltimi odakli kiiresel egilimler,
giiniimiiz 1s1 pompasi ve sogutma sistemlerinin tasarim kriterlerini 6nemli 6l¢iide
etkilemektedir. Kigali Degisikligi ve F-Gas diizenlemeleri gibi uluslararasi
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kisitlamalarin giderek sikilagsmasi, diisik GWP degerine sahip sogutucu
akigkanlarin kullanilmasini zorunlu hale getirmistir. Bu baglamda GWP degeri
yalnizca 3 olan R290 (propan), geleneksel HFC ve HFO akiskanlarina giiglii
bir alternatif olarak one ¢ikmaktadir. Ancak R290’n termofiziksel 6zellikleri,
bazi sogutucu akiskanlara kiyasla daha diisiik 1s1 transfer performansi
sergileyebilmekte ve Ozellikle evaporator gibi 1s1 degistirici bilegenlerinin
daha biiyiik boyutlarda tasarlanmasina neden olabilmektedir. Bu durum hem
malzeme kullanimini artirmakta hem de sistemde daha fazla sogutucu akiskan
bulundurulmasina yol agarak ¢evresel riski biiyiitmektedir.

Bu ¢aligmada, R290 ile calisan bir 1s1 pompasinda kullanilan evaporatoriin
boru ¢apinin kiicililtiilmesine yonelik bir geometrik optimizasyon yaklasimi su-
nulmustur. Amag; sogutma kapasitesi korunurken kullanilan malzeme miktarinin
ve toplam sogutucu akigkan miktarinin azaltilmasidir. Boru ¢apindaki kiigiilme;
hava hizini, yiizey 1s1 gecis davranigini ve kanatlar iizerindeki zorlanmig taginim
mekanizmasini dogrudan etkilemektedir. Bu nedenle, yapilan optimizasyonun
1s1l-akis performans iizerindeki etkilerini degerlendirmek i¢in ayrintili bir ter-
mal-akigkan analizi gerceklestirilmistir.

Elde edilen sonuglar, optimize edilen boru ¢aplarinin toplam sogutucu gaz
miktarini ve evaporator agirhigint anlamli diizeyde azalttigini gostermektedir.
Ayrica hava tarafindaki akis dagilimi ve konveksiyona bagli 1s1 transfer miktari
incelenmis, kapasite korunumu tizerindeki etkileri ortaya konmustur.

Bu c¢alisma, R290 kullanilan 1s1 pompasi evaporatorlerinde geometrik optimi-
zasyonun siirdiiriilebilirlik agisindan uygulanabilir ve etkili bir yontem oldugunu
gostermektedir.

Anahtar Kelimeler: Evaporator, Kapasite, Simiilasyon, R290, Sogutucu.
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ABSTRACT

The increasing global emphasis on environmental sustainability and decarbo-
nization has significantly influenced the design criteria of modern heat pump and
refrigeration systems. As international regulations such as the Kigali Amendment
and F-Gas restrictions tighten, low GWP refrigerants have become essential for
achieving long-term ecological and regulatory compliance. In this context, R290
(propane), with its ultra low global warming potential which is 3, has emerged
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as a strong alternative to conventional HFC and HFO refrigerants. However, the
thermophysical characteristics of R290 may lead to lower heat transfer perfor-
mance compared to traditional refrigerants, often necessitating larger heat ex-
changer components particularly evaporators. Oversized evaporators not only
increase material consumption but also raise the refrigerant charge, resulting in
higher environmental risk and reduced sustainability.

This study investigates the geometric optimization of an evaporator used in
an R290 based heat pump, focusing specifically on reducing tube diameter while
maintaining the same cooling capacity. The primary objective is to minimize ref-
rigerant charge and material usage without compromising thermal performance.
Reducing the tube diameter affects several coupled phenomena, including air
velocity through the evaporator core, surface heat-transfer behavior, and forced
convection across the fin geometry. Therefore, a detailed thermal-fluid perfor-
mance analysis was conducted to evaluate the impact of these geometric modi-
fications.

Results indicate that optimized tube diameters can significantly reduce to-
tal refrigerant charge while also decreasing evaporator weight, contributing to
a more environmentally friendly product design In addition, the air side flow
distribution and the convection driven heat transfer rate were examined, and
their effects on capacity retention were identified.

This work demonstrates that geometric optimization is a feasible and effecti-
ve strategy for improving sustainability in R290 heat-pump evaporators, suppor-
ting industry wide transitions toward low GWP system architectures.

Keywords: Evaporator, Capacity, Simulation, R290, Refrigerant.
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Geri Doniistiiriilmiis Agrega Kullanmilarak Siirdiiriilebilir
Piiskiirtme Beton Karisiminin Gelistirilmesi
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OZET

Son yillarda, sert ¢evresel kosullara uzun siire maruz kalan, uzun dénemli
mekanik yiiklere tabi olan veya deprem gibi dogal afetler nedeniyle hasar géren
yaslt yapt stoklariin giiglendirilmesi ve onarilmasi gerekliligi diinya genelinde
giderek daha fazla 6nem kazanmaktadir. Ayn1 zamanda, niifus artisinin yarattigi
talep ile eski yapilarin yeniden insasi veya restorasyonu sonucunda ortaya ¢ikan
ve ¢ogunlukla depolama sahalarina terk edilen ciddi miktardaki ingaat ve yikinti
atiklar1 (IYA), dongiisel ekonomi ilkeleri dogrultusunda tekrar katma degerli bir
hammadde olarak kullanim ihtiyacini her gecen giin artirmaktadir. Bu kosul-
lar goz 6niinde bulunduruldugunda, bu ¢alisma kapsaminda [YA kaynakli geri
doniisiim agregast (GDA) kullanilarak, farkli reolojik davranislar ve malzeme
karakterizasyonu degerlendirilmek suretiyle piiskiirtme beton uygulamasina uy-
gun bir karigim tasarimi gelistirilmis ve hasar gérmiis yapilarin giiclendirilme-
sinde bu karigimin piiskiirtme beton yontemiyle uygulanabilirligi aragtirilmistir.
Bu baglamda, [YA’dan elde edilen GDA dogal agrega yerine ikame edilmis,
GDA’nin kullanilabilirligi ¢esitli fiziksel ve kimyasal testlerle incelenmis ve il-
gili standartlarin gereklilikleriyle karsilastirilmisti. GDA’nin yiiksek su emme
orani, acisal tane sekli ve piiriizlii yiizeyi gibi taze beton iizerinde olusturdugu
olumsuz etkiler kimyasal katkilarm kullanimiyla azaltilmaya c¢alisilmistir. Elde
edilen bulgular, GDA iceren karisimlarin daha yiiksek siiperakiskanlastirici do-
zajina, agreganin su emme kapasitesine bagli olarak daha ytiksek karigim suyuna
ve piiskiirtme uygulamasinda tikanma problemlerini énlemek i¢in daha diistik
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maksimum tane boyutuna ihtiya¢ duydugunu gostermektedir. GDA ikamesi ile
coklu gegis bolgesi (ITZ) olusumu, yiiksek i¢c bosluk orani ve artan su ihtiyaci
nedeniyle meydana gelebilecek mekanik kayiplari sinirlamak amaciyla ¢gimento
dozaj1 dogal agrega iceren karisimlara gore bir miktar daha yiiksek tutulmus ve
rotre kaynakli problemlerin dniine gecmek i¢in ise daha yiiksek dozajda rotre
azaltic1 katki kullanmilmistir (piiskiirtme beton uygulamasinda lif oranimin arti-
rilmasi tikanma veya topaklanma problemlerine yol acabilecegi icin test edil-
memigtir). Gelistirilen karisim kiiciik 6lgekli piiskiirtme beton uygulamasinda
basariyla denenmis ve yeterli piiskiirtme performansi gostermistir. Genel olarak,
GDA’nin dogal agrega yerine piiskiirtme beton karigimlarinda ikame edilerek
kullanilmasi, kdprii ayaklari, viyadiikler ve konutlar gibi yapilarin gliglendiril-
mesine uygulanabilir bir ydntem sunmakta, ayn1 zamanda kiiresel I YA problemi-
nin ¢ozlimiine katki saglamakta, dogal kaynak tiiketimini azaltmakta ve atiklarin
katma degerli kullanimina olanak tanimaktadir. Bu calisma, bu atiklarin piis-
kiirtme beton uygulamalarinda kullanilabilirligine yonelik ilk degerlendirmeleri
sunmaktadir.

Anahtar Kelimeler: insaat Ve Yikint1 Atig1, Geri Déniisiim, Dongiisel Eko-
nomi, Piiskiirtme Beton, Siirdiirtilebilirlik
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ABSTRACT

Recent global attention has increasingly focused on the need to strengthen
and rehabilitate aging structures that have been exposed to harsh environmental
conditions, subjected to long-term mechanical loading, or damaged by natural
disasters such as earthquakes. At the same time, the reconstruction or restoration
of outdated buildings, together with the growing demand driven by population
increase, has resulted in the generation of substantial amounts of construction
and demolition waste (CDW). Much of this waste is abandoned in landfills, high-
lighting the urgent need to reintegrate it into the supply chain as value-added raw
materials in line with circular economy principles. Considering these circum-
stances, this study aims to develop a shotcrete-compatible mixture design incor-
porating CDW-derived recycled aggregates (RA) by evaluating their rheological
behavior and material characteristics, and to assess the applicability of this mix-
ture for the strengthening of damaged structures using the shotcrete technique. In
this context, RA produced from CDW was used as a replacement for natural ag-
gregates. The usability of RA was examined through various physical and chem-
ical tests and compared with the requirements of relevant standards. Negative
effects of RA on the fresh properties—such as high water absorption, angular
particle shape and rough surface—were mitigated through the use of chemical
admixtures. The findings indicate that mixtures incorporating RA require higher
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dosages of superplasticizers, increased mixing water proportional to the absorp-
tion capacity, and a lower maximum aggregate size to prevent clogging problems
during shotcrete application. To minimize potential mechanical losses associated
with multiple interfacial transition zones (ITZ), higher internal porosity, and in-
creased water demand, the cement content was adjusted to slightly higher levels
than in natural aggregate mixtures, and a higher dosage of shrinkage-reducing
admixture was used to avoid shrinkage-related issues (Since increasing the fiber
dosage in shotcrete applications may lead to clogging or balling issues, it was
not tested). The developed mixture was successfully tested in small-scale shot-
crete applications, demonstrating adequate pumpability and spray performance.
Overall, replacing natural aggregates with RA in shotcrete mixtures presents a
promising approach for strengthening structures such as bridge piers, viaducts,
and residential buildings, while simultaneously addressing the global CDW chal-
lenge, reducing dependence on natural resources, and promoting the value-added
utilization of waste. At this stage, the study provides an initial assessment of the
feasibility of employing CDW-derived RA in shotcrete applications.

Keywords: Construction and Demolition Waste, Recycling, Circular Econo-
my, Shotcrete, Sustainability
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OZET

Stirdiiriilebilirlik, orgiitlerde yalnizca iist yonetim tarafindan belirlenen po-
litika ve hedeflerden ibaret olmayan, bu hedeflerin giindelik is siireglerine, ru-
tinlere ve kurumsal kiiltlire yerlesik hale gelmesini gerektiren ¢ok katmanli bir
doniisiim siirecidir. Calisan katilimi olmadan siirdiiriilebilirlik stratejileri biiyiik
Olciide sembolik kalma riski tagirken, ¢alisanlarin anlamli ve goniilli katilima,
stirdiiriilebilirligi orgiit icinde “yasayan bir pratik’ haline getirmektedir. Bu vurgu,
stirdiiriilebilirlik sdylemi ile uygulamasi arasindaki boslugun kapatilmasinda
calisanlarin konumunu ve bu konumun kurumsal belgelerde nasil temsil
edildigini incelemeyi gerekli kilmaktadir; 6zellikle entegre raporlar, sirketlerin
stirdiiriilebilirlik iddialarin1 kurumsal mekanizmalar, yonetisim yapilar ve
insan kaynaklar1 uygulamalar {izerinden izleyebilmemize imkén tantyan temel
metinlerdir.

Bu ¢ergevede, bu ¢alismanin amaci, ¢alisanlarin siirdiiriilebilirlik siireclerine
katilimina iligkin ifadelerin entegre raporlarda hangi kurumsal mekanizmalar
araciligiyla ve ne olgiide temsil edildigini incelemektir. Kurumsal siirdiiriilebilirlik
ve entegre raporlama yazini, biiylik Olgekli sirketlerin cevresel ve yonetsel
taahhiitlerini ayrintili bigimde belgelese de calisanlarm bu siireglere katilim
bicimleri rapor metinlerinde gorece sinirh bigimde yer almaktadir. Bu baglamda
calisan katilimina yonelik vurgular 6nem kazanmakta; séz konusu alanlarin
entegre raporlarda nasil temsil edildiginin nitel olarak ¢éziimlenmesine duyulan
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ihtiyag artmaktadir.

Aragtirma kapsaminda BIST Siirdiiriilebilirlik 25 Endeksi’nde yer alan ve
2024 yil1 igin entegre faaliyet raporu yayimlayan bes sirket se¢ilmistir. Peraken-
de, telekomiinikasyon, bankacilik, ¢imento ve icecek sektorlerini temsil eden
bu sirketler, siirdiiriilebilirlik raporlamasi ve ¢alisan politikalar1 agisindan “bilgi
zengini” 6rnekler olarak ele alinmaktadir. Veri kaynagini, s6z konusu sirketlerin

199 ¢

2024 entegre raporlarinda “siirdiiriilebilirlik yonetimi”, “paydas etkilesimi/ka-
tilim1”, “insan ve toplum”, “calisan odakli kurum kiiltiiri” ve benzeri basliklar
altinda yer alan, ¢alisanlarin siirdiiriilebilirlik siire¢lerindeki roliine atif yapan
metinler olusturmaktadir. Bu metinler, ¢alisan katilimini ifade eden oneri/fikir
sistemleri, anket/ geri bildirim vb. gibi anahtar kavramlar {izerinden se¢ilmekte
ve belgeler MAXQDA yazilimi kullanilarak nitel igerik analizi yaklagimiyla ¢6-

ziimlenmektedir.

Bu calismanin, ¢alisan katilimi ile kurumsal siirdiiriilebilirlik arasindaki ilis-
kiyi entegre raporlar izerinden nitel igerik analiziyle inceleyerek orgiitsel davra-
nis ve sirdiirtilebilirlik yazinina kuramsal ve uygulamaya doniik katki sunmasi
beklenmektedir.

Anahtar Kelimeler: Calisan Katilimi, Siirdiiriilebilirlik, Entegre Raporlar,
BIST Siirdiiriilebilirlik 25 Endeksi, Nitel Analiz
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Employee Participation in Sustainability Processes: A
Qualitative Study on Selected Companies from the BIST
Sustainability 25 Index
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ABSTRACT

Sustainability in organizations is not limited to policies and goals determined
solely by top management; rather, it is a multi-layered transformation process
that requires these goals to become embedded in everyday work processes, rou-
tines, and organizational culture. While sustainability strategies run the risk of
remaining largely symbolic in the absence of employee participation, the mean-
ingful and voluntary involvement of employees turns sustainability into a “living
practice” within the organization. This emphasis makes it necessary to examine
the position of employees in bridging the gap between sustainability discourse
and practice, and how this position is represented in corporate documents; in
particular, integrated reports are key texts that enable us to monitor companies’
sustainability claims through corporate mechanisms, governance structures, and
human resources practices.

In this context, the aim of this study is to examine through which organiza-
tional mechanisms and to what extent statements regarding employees’ partici-
pation in sustainability processes are represented in integrated reports. Although
the corporate sustainability and integrated reporting literature documents in de-
tail the environmental and managerial commitments of large-scale companies,
the ways in which employees participate in these processes are relatively limited
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in report texts. In this regard, emphases on employee participation gain impor-
tance, and the need for a qualitative analysis of how these areas are represented
in integrated reports is increasing.

Within the scope of the research, five companies that are included in the BIST
Sustainability 25 Index and that published an integrated annual report for 2024
were selected. These companies, which represent the retail, telecommunications,
banking, cement, and beverage sectors, are treated as “information-rich” cases in
terms of sustainability reporting and employee policies. The data source consists
of texts in these companies’ 2024 integrated reports that refer to the role of em-
ployees in sustainability processes under headings such as “sustainability man-
agement,” “stakeholder engagement/participation,
ployee-oriented corporate culture,” and similar themes. These texts are selected
based on key concepts that express employee participation, such as suggestion/
idea systems, surveys/feedback, etc., and the documents are analyzed using a

99 ¢ EEAN13

people and society,” “em-

qualitative content analysis approach with the MAXQDA software.

It is expected that this study will provide theoretical and practice-oriented
contributions to the organizational behavior and sustainability literature by ex-
amining the relationship between employee participation and corporate sustain-
ability through qualitative content analysis of integrated reports.

Keywords: Employee Participation, Sustainability, Integrated Reports, BIST
Sustainability 25 Index, Qualitative Analysis
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OZET

Bu ¢alisma, ¢alisanlarin goniilliillige yonelik niyetleri ile sergiledikleri top-
lumsal sorumluluk davraniglari arasindaki iligkiyi, Planli Davramis Kurami
(PDK) temelinde ve sosyal siirdiiriilebilirlik bakis agisiyla irdelemeyi amacgla-
maktadir. Sosyal stirdiiriilebilirlik, toplumlarin uzun vadede adalet, kapsayicilik,
giiven, dayanisma ve sosyal sermayenin korunmasi ve gelistirilmesiyle ayak-
ta kalabilmesi olarak degerlendirilmekte; ¢alisanlarin goniilliiliikk ve toplumsal
sorumluluk alanindaki eylemleri de bu hedeflere bireysel diizeyde katki sunan
temel unsurlar arasinda goriilmektedir. PDK ¢ergevesinde bireyin belirli bir dav-
ranig1 gerceklestirme olasiligl, o davranigi yapmaya yonelik niyetiyle yakindan
baglantilidir ve bu niyet; tutum, 6znel norm ve algilanan davranigsal kontrol
bilesenlerinin etkilesimi sonucunda sekillenmektedir. Bu ¢alismada, s6z konusu
li¢ bilesenin ¢aliganlarin goniilliiliikk niyetini nasil besleyebilecegi tartigilimakta;
olusan niyetin kurumsal goniilliiliik programlarina katilim ve daha genis anlam-
da toplumsal sorumluluk davranislarina doniisme siireci sosyal siirdiiriilebilirlik
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baglaminda kavramsallastirilmaktadir.

Calismada oncelikle sosyal siirdiiriilebilirlik literatiirii ile ¢alisan gontlliiligii
arasindaki baglanti ele alinmakta, daha sonra Planli Davranig Kurami’nin temel
varsayimlart goniillillik baglamima uyarlanarak agiklanmaktadir. Ardindan,
caliganlarin goniilliiliik niyetinden toplumsal sorumluluk davranisina gegisini
konu alan, tutum, 6znel norm ve algilanan davranigsal kontrol degiskenlerini
iceren bir kavramsal model Onerilmektedir. Bu model temelinde gelistirilen
onermeler, gelecekte yiiriitiilecek ampirik aragtirmalar i¢in bir baslangi¢ noktasi
sunmakta; farkli sektorlerde ve kiiltiirel baglamlarda galisan goniilliiliigiiniin
sosyal siirdiiriilebilirlik iizerindeki etkilerini inceleyecek ¢alismalar i¢in kuramsal
bir ¢erceve saglamaktadir. Boylelikle ¢alisma, ¢alisan goniilliiliigiinii yalnizca
orgiitsel sonuglar agisindan degil, ayn1 zamanda siirdiiriilebilir toplum hedefleri
agisindan da konumlandiran bir arastirma giindemi ortaya koymaktadir

Anahtar Kelimeler: Planli Davranis Kurami, Goniilliiliik Niyeti, Toplumsal
Sorumluluk Davranislari, Sosyal Siirdiiriilebilirlik
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ABSTRACT

This paper examines how employees’ intentions to engage in volunteering
translate into broader social responsibility behaviors drawing on the Theory of
Planned Behavior (TPB) and adopting a social sustainability perspective. Social
sustainability is approached as the long-term ability of societies to preserve and
strengthen justice, inclusiveness, trust, solidarity and social capital. Within this
framework, employees’ volunteering and socially responsible actions are treated
as micro-level practices that can support these societal qualities. According to
TPB, the likelihood that an individual will perform a given behavior is close-
ly linked to the strength of their behavioral intention, which in turn is shaped
by three core components: attitude toward the behavior, subjective norms and
perceived behavioral control. In this study, these components are discussed in
terms of how they may foster employees’ intention to volunteer, and how such
intentions can, under favorable conditions, evolve into participation in corporate
volunteering initiatives and other forms of social responsibility behavior, inter-
preted through the lens of social sustainability.
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The paper first outlines the main connections between the social sustainabil-
ity literature and employee volunteering and then reinterprets the key assump-
tions of the Theory of Planned Behavior in the specific context of volunteering
at work. Building on this discussion, a conceptual model is proposed that links
attitudes, subjective norms and perceived behavioral control to volunteering in-
tentions and subsequent social responsibility behaviors. The model is used to
derive a set of propositions that can serve as a starting point for empirical studies
investigating the impact of employee volunteering on social sustainability across
different sectors and cultural settings. In doing so, the paper positions employees
volunteering not only as an organizational practice with internal benefits, but
also as a potential contributor to wider sustainable society goals.

Keywords: Theory of Planned Behavior, Volunteering Intention, Social Re-
sponsibility Behaviors, Social Sustainability
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ABSTRACT

In the 21 Century, the number of state and non-state actors venturing into
outer space activities are on the rise: Almost 80 nations already have space pro-
grams and/or operate satellites, with several nations adopting necessary legal
infrastructure to facilitate companies to enter the space sector. This situation also
prompts non-state actors beyond business, such as international organizations,
NGOs, even epistemic communities and academia, to become actively involved
in space issues, where they fulfill multiple roles: from advising to monitoring,
from research to drafting legal codification.

The proliferation of actors and activities in the space realm coincides with a
period where the world is facing multiple challenges on a variety of fronts: so-
cial, economic and political and where in the middle of these challenges, planet
Earth is also grappling with a series of interconnected environmental problems.
Debates about sustainability are at the center of many of these challenges and
problems.

Issues surrounding humanity’s next chapter in outer space are not immune to
debates about sustainability. With a history of human existence in outer space not
even a hundred years old, we already face the daunting problem of space debris
and the threat it poses to the future of space travel, as well as the proper use of
the planet’s orbits for a myriad of space-based services. The future of human
activities in outer space is pregnant with more issues around sustainability: from
space mining to space tourism, from Moon or Mars settlements to interplanetary
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contamination, it is impossible to think about space travel without factoring in
sustainability.

This paper argues that sustainability is no longer about Earth only but is rele-
vant to humanity’s past, present and future activities in outer space. To this end,
the paper studies discourses of several state and non-state actors about space
sustainability and the solutions they offer to existing and upcoming problems of
protecting the space environment and the environment on the planets and celes-
tial objects humanity lands, as well as our own planet. The paper scrutinizes how
to apply lessons learnt from Earth to our activities in outer space as we become
a spacefaring civilization. The paper also looks at how actors define their own
role as well as the role of global governance in achieving space sustainability and
the barriers in front of applying some of these offered solutions. While the paper
focuses on lessons learnt from Earth to outer space sustainability, it does not
shy away from turning the lens the other way around and discussing how space
sustainability may help forge a better understanding of sustainability on Earth.
The author engages in discourse analysis of space actors on sustainability for
data collection purposes, however chooses to employ an eclectic theoretical and
conceptual framework within international relations theories to provide depth
and broaden the horizon on the issue.

Keywords: Outer Space, Space Sustainability, Space Politics, International
Relations, Space Governance
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OZET

Kurumsal kimlik, bir kurumun degerlerini, misyonunu ve marka mesajini
hedef kitlesine gorsel ve deneyimsel olarak aktaran biitiinciil bir imajdir. Peyzaj
tasarimi, bu kimligin dis mekanda somutlagsmasini saglamaktadir. Topiary uy-
gulamalar1, canli bitkilerin kontrollii bigcimde sekillendirilmesiyle olusturulan
ii¢ boyutlu formlar araciligiyla, mekanda logo, yazi veya simgesel 6geleri “do-
gal bir tipografi” olarak yeniden yorumlamay1 miimkiin kilmaktadir. Bdylece
marka kimligi yalnizca gorsel olarak okunabilir degil, ayn1 zamanda mekanda
deneyimlenebilir hale gelmektedir. Topiary, kurum kimliginin ¢evreyle biitiin-
lesik bigimde temsil edilmesine imkan tanimaktadir. Kurumsal kimlik perspek-
tifinden bakildiginda, Topiary, mekana entegre edilmis, kalic1 ve siirdiiriilebilir
bir gorsel iletisim stratejisi olarak one ¢ikmaktadir. Giinlimiiz diinyasinda her
iki yaklasimin farki, islev ve estetik onceliklerinden tercih edilmektedir. Topi-
ary yiiksek gorsellik ve kurumsal etkilesim saglarken, kurak¢il peyzaj cevresel
ve ekonomik siirdiiriilebilirligi 6n plana ¢ikarmaktadir. Calisma, Topiary uy-
gulamalarmin kurumsal kimlik tasarimindaki roliinii ele alirken, siirdiiriilebilir
tasarim perspektifi kapsaminda kurakeil peyzaj ile karsilagtirmali bir degerlen-
dirme yapmaktadir.

Anahtar Kelime: Kurumsal Kimlik Tasarimi, Topiary, Kurak¢il Peyzaj,
Siirdiirtilebilir Peyzaj Tasarimi.
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ABSTRACT

Corporate identity is a holistic image that conveys an organization’s
values, mission, and brand message to its target audience both visually
and experientially. Landscape design enables this identity to be expres-
sed in outdoor environments. Topiary applications, through the controlled
shaping of living plants into three-dimensional forms, allow logos, lette-
ring, and symbolic elements to be reinterpreted as “natural typography”
within the landscape. In this way, brand identity becomes not only visual-
ly legible but also experientially perceived in the space. Topiary supports
the representation of corporate identity in an environmentally integrated
manner and stands out as a permanent and sustainable visual commu-
nication strategy. While Topiary enhances visual impact and corporate
engagement, arid landscaping emphasizes environmental and economic
sustainability. This study examines the role of Topiary in corporate iden-
tity design and provides a comparative evaluation with arid landscaping
within the framework of sustainable design.

Keywords: Corporate Identity Design, Topiary, Arid Landscape Designs,
Sustainable Landscape Design.
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OZET

Diinya ¢apindaki yiiksekdgretim kurumlarini, kapsamli gostergeler ve meto-
dolojilerle degerlendiren Times Higher Education tarafindan 2019 yilinda hayata
gegirilen Etki Siralamasi, kiiresel ve ulusal anlamda giderek daha fazla 6nem
kazanan siirdiiriilebilirlik endeksleri arasinda yer almaktadir. Universitelerin
sosyal, ekonomik ve gevresel siirdiiriilebilirlik performanslarini yillik bazda de-
gerlendiren endeks, hem kurumsal stratejilerin sekillenmesinde hem de uluslara-
rasilagsma c¢alismalarinda 6nemli bir referans noktasi haline gelmektedir. Tiirki-
ye’deki yliksekdgretim kurumlariin da ilgili endekse olan katilim1 son yillarda
belirgin bigimde artig gdstermistir. Bu dogrultuda ¢aligma, katilim saglayan ytik-
sekogretim kurumlarinin 5 yillik performanslarinin, aldiklar1 toplam (overall)
puanlar iizerinden analiz edilmesini kapsamaktadir. Aragtirmada, Times Higher
Education internet sitesinde yaymlanan 2021-2025 yillar1 arasindaki veriler in-
celenerek, siralamaya dahil olan {iniversitelere ait katilim verileri, devlet—vakif
dagilim1 ve yer aldiklar1 siralama bantlarindaki yogunluklari; karsilagtirmali be-
timsel analiz yontemiyle degerlendirilmistir.

Aragtirma kapsaminda, 2021 yilinda 49 olan katilimci iiniversite sayisinin,
2025 yilinda 108’e ulagarak %120 nin iizerinde bir artis gosterdigi sonucuna
ulagilmistir. Bu biiyiime, Tiirkiye’deki yliksekogretim kurumlarimin stirdiiriile-
bilirlik odakli 6lgme ve degerlendirme sistemlerine entegrasyonunun yaygin-
lastiginm1 gdstermektedir. Devlet ve vakif {liniversitelerinin katilim davraniglar
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incelendiginde, 2021 yilinda %22 olan devlet {iniversitesi katiliminin, 2025 yi-
linda %34 artarak %56’ya yiikseldigi; 2021 yilinda %27 olan vakif {iniversitesi
katiliminin ise 2025 yilinda %21 artarak %48’e ytikseldigi sonucuna ulagilmisg-
tir. Bu baglamda devlet {iniversitelerinin, toplam katilimin yaklasik tigte ikisi-
ni olusturdugunu ve siirdiiriilebilirlik performansini uluslararas1 goriiniirliige
tagima konusunda daha giiglii bir egilim sergiledigi anlagilmaktadir. Siralama
bantlarindaki yogunluk incelendiginde ise, Tiirkiye’deki iiniversitelerin ilk Yiiz
ve 201-300 bantlarinda giderek artan bir bicimde temsil edildigi, alt bantlarda
yer alan iniversite sayisinin ise katilim sayisiyla orantili sekilde yillar igerisin-
de arttig1 gorilmektedir. Bulgular, Tiirkiye’deki tiniversitelerinin oniimiizdeki
donemde daha {ist performans bantlarinda yer alma potansiyelinin gii¢clendigine
isaret eden biitiinciil bir egilim sunmaktadir.

Sonug olarak bu c¢alisma, Tiirkiye’nin THE Etki Siralamasinda diizenli ve
stirdiiriilebilir bir temsil saglayarak gili¢clenen konumunu, 5 yillik verilere daya-
narak ortaya koymakta ve yiiksekogretim sistemindeki stirdiriilebilirlik ekse-
ninde gosterilen ilerlemenin, ulusal ve kiiresel baglamdaki dnemine dikkat ¢ek-
mektedir.

Anahtar Kelimeler: Sirdiiriilebilirlik Endeksleri, Siirdiiriilebilir Kalkinma
Amaglari, Times Higher Education, Etki Siralamasi, Universite Performansi

Sustainability Performance of Higher Education Institutions in
Turkey: Times Higher Education Impact Ranking Analysis for
the Years 2021-2025

flker Mete UYSAL

THY Destek Hizmetleri A.S.
uysalilkermete@gmail.com
https://orcid.org/0009-0002-2829-3864

ABSTRACT

The Times Higher Education (THE) Impact Rankings, launched in 2019 to
evaluate universities worldwide through comprehensive indicators and metho-
dologies, has become one of the leading sustainability indices gaining increasing
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importance at both global and national levels. Assessing the social, economic,
and environmental sustainability performance of universities annually, the index
serves as a significant reference point for shaping institutional strategies as well
as for advancing internationalization efforts. Participation of higher education
institutions in Tiirkiye in this index has also increased markedly in recent years.
Accordingly, this study analyzes the five-year performance of participating uni-
versities based on the total (overall) scores they received. Using the data publis-
hed on the Times Higher Education website for the years 2021-2025, participa-
tion levels, public—foundation university distribution, and the concentration of
universities within specific ranking bands were examined through a comparative
descriptive analysis method.

The findings reveal that the number of participating universities increased
from 49 in 2021 to 108 in 2025, demonstrating a rise of more than 120%. This
substantial growth indicates the expanding integration of sustainability-orien-
ted measurement and evaluation systems within Tirkiye’s higher education se-
ctor. When the participation behaviors of public and foundation universities are
examined, it is observed that the participation rate of public universities, which
stood at 22% in 2021, increased by 34% to reach 56% in 2025; similarly, the
participation rate of foundation universities increased from 27% in 2021 to 48%
in 2025, representing a 21% rise. These findings suggest that public universi-
ties constitute nearly two-thirds of overall participation and display a stronger
tendency to project their sustainability performance onto an international plat-
form. An examination of ranking band distributions indicates that universities in
Tiirkiye are increasingly represented in the Top 100 and 201-300 bands, while
the number of universities in lower bands has risen proportionally to overall
participation. Collectively, the findings point to a growing potential for Turkish
universities to achieve higher performance bands in the coming years.

In conclusion, this study underscores Tiirkiye’s strengthening position in
the THE Impact Rankings through consistent and sustainable representation,
drawing on five years of data. It highlights the significance of the progress achie-
ved within the sustainability framework of the national higher education system
and its implications in both national and global contexts.

Keywords: Sustainability Indices, Sustainable Development Goals, Times
Higher Education, Impact Rankings, University Performance
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OZET

Bugiin diinya niifusunun neredeyse yarisi yasamini kentlerde siirdiirmekte;
bu oranin 2050 yilinda iigte ikiye ylikselmesi ongdriilmektedir. Sanayi devrimi
sonrasi biiylimeye baslayan kentler, bugiin ekonominin, sosyal yasamin ve kiil-
tiirlin dretim ve tiiketim mekanlaridir. Kentlerde hizla artan niifus yogunlugu,
temel besinlere erismek, alt yapisi olan konut sahibi olmak, dogal kaynaklar
tiikketme, atik ve hijyen sorunlarina dikkat ¢ekmistir. Bu sorunlar ise kentlerin
siirdiiriilebilirlik konusunu giindeme almasina yol agmistir. Ekonomi, ¢evre ve
sosyal yani ile 6n plana ¢ikan siirdiiriilebilirlik kapsaminda kiiltiir de dnemli bir
konu olarak dikkat cekmektedir. Kentin yasanabilir olarak algilanmasi, ziyaret
edilmeye deger bulunmasi, ¢ekici bir izlenim yaratabilmesi kiiltiir ile yakin ilis-
kilidir. Kent markalama siirecinde kenti isaret eden kiiltiire dair bilgi, bellek ve
mekanlar rekabet avantaj1 yaratmaktadir. Kentin bellegi, tarihi, somut ve soyut
kiiltiirel miras1 gibi kent imajinin 6énemli unsurlarin1 koruyarak gelecek nesil-
lere aktarmak kiiltlirin siirdiirtilebilirligi kapsamindadir. Bu ¢alismada da siir-
diirtilebilir kent imaj1 insa siirecinde kiiltiiriin roliinii ele almak amaclanmustir.
Bu amagla siirdiiriilebilirlik kapsaminda markalagma stratejilerine kiiltiiriin na-
sil yansidig1 sorusuna yanit aranmistir. Arastirma kent markasinin olugmasin-
da kimlik ve imaj kavramlarmin ayirt edici ve konumlandirici etkisine dikkat
cekmek ve siirdiiriilebilirligi bu kavramlarla ¢ercevelemek acisindan énemlidir.
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Nitel arastirma deseni ile gerceklestirilen ¢aligma kapsaminda kuramsal bilgi te-
meli izerinde 6rnek olay incelemesi yontemi benimsenmistir. Amagli 6rnekleme
ile secilen 6rnek kentlerin siirdiiriilebilir marka algisinin sekillenmesinde kiiltii-
rlin etki ve roliine iliskin dinamikler tespit edilmistir. Kentlerin marka imajimin
ticari, cevresel, teknolojik ve sosyal olmakla birlikte kiiltiir ile iligkili oldugu
ve kiiltiirlin siirdiiriilebilir olmasinin politika {iretilmesi gereken bir alan oldugu
anlagilmistir.

Anahtar Kentler: Kent Markalama, Kiiltiir, Siirdirilebilirlik, Strateji,
Kent imaj1.

City Brand Sustainability: Culture-Focused Examples and
Strategies

Dog¢. Dr. ilknur DOGU OZTURK
Dogus University
iozturk@dogus.edu.tr
0000-0001-6459-0845

ABSTRACT

Today, nearly half of the world’s population lives in cities; this proportion
is expected to rise to two-thirds by 2050. Cities, which began to grow after the
Industrial Revolution, are now the centres of production and consumption for
the economy, social life and culture. The rapidly increasing population density
in cities has drawn attention to issues such as access to basic foodstuffs, home
ownership with infrastructure, consumption of natural resources, waste and hy-
giene. These issues have led cities to address the issue of sustainability. Within
the scope of sustainability, which comes to the fore with its economic, environ-
mental and social aspects, culture is also an important issue. The perception of a
city as liveable, its attractiveness to visitors, and its ability to create a favourable
impression are closely linked to culture. In the city branding process, knowled-
ge, memory, and places associated with the culture that defines the city create a
competitive advantage. Preserving important elements of the city’s image, such
as its memory, history, and tangible and intangible cultural heritage, and passing
them on to future generations falls within the scope of cultural sustainability.

258



@INARS ._ ‘
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

This study also aims to address the role of culture in the process of building a
sustainable city image. To this end, it seeks to answer the question of how culture
is reflected in branding strategies within the scope of sustainability. The research
is important in terms of highlighting the distinctive and positioning effects of the
concepts of identity and image in the formation of city branding and framing sus-
tainability with these concepts. Conducted using a qualitative research design,
the study adopted a case study method based on theoretical knowledge. The dy-
namics of culture’s impact and role in shaping the sustainable brand perception
of sample cities selected through purposive sampling were identified. It was un-
derstood that the brand image of cities is related to commerce, the environment,
technology and society, as well as culture, and that the sustainability of culture is
an area where policies need to be developed.

Keywords: City Branding, Culture, Sustainability, Strategy, City Image
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Saghk Kuruluslarinda Dijital Doniisiim ve Ekolojik Ayak
izi Arasindaki Denge: Siirdiiriilebilir Saghk Sistemleri icin
Stratejik Bir Cerceve
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OZET

Dijitallesmenin saglik sistemleri araciligiyla diinya saglik hizmetlerini hiz-
la degistirdigi bir cagda, karbon kirliliginin azaltilmas: ve ekolojik ayak izinin
kontrolii, saglik hizmetleri yonetiminin stratejik bir araci haline gelmistir. Yapay
zeka, tele-saglik, nesnelerin interneti (IoT) ile izleme, blok zincir ile destekle-
nen tedarik zinciri sistemleri ve akilli bina otomasyonu gibi dijital saglik tekno-
lojileri, hizmet kalitesini iyilestirme ve emisyonlar1 azaltma konusunda biiyiik
olanaklar sunmaktadir. Bununla birlikte, dijitallesme enerji tiiketimi, elektronik
atik tiretimi ve biiyiik miktarda karbon tiiketen veri merkezleri agisindan belirli
cevresel tehlikeler olusturmaktadir. Bu ¢alisma, saglik kuruluslarinda dijital do-
niisiim ile ¢evresel siirdiiriilebilirlik arasinda denge kurma zorlugunu incelemek-
te ve teorik, yonetimsel ve teknolojik bir ¢cergeve sunmaktadir.

Dongiisel ekonomiye dayali atik yonetimi, ¢evresel, sosyal ve yonetigim
(ESQG) tabanl tedarik zincirleri, yesil satin alma yaklagimlari, enerji verimlili-
gi olan ekipmanlarin segilmesi, otonom yapay zeka ve tele-saglik ile saglanan
bakim hizmetleri, karbon kirliligini énlemek i¢in saglik hizmetlerinde en etki-
li uygulamalardir. Yiiz ylize saglik hizmeti i¢in yapilan ziyaretlerin 6nemli bir
ylizdesinin otonom yapay zeka sistemleri ile ikame edilebilecegi ve bunun hasta
ve hizmet saglayicilarin seyahat emisyonlarini azaltabilecegi de belirtilmelidir.
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Benzer sekilde, tele-saglik ve uzaktan hasta izleme, rutin ve kronik hasta bakim

yonetimini yliksek emisyonlarla iligkili fiziksel etkilesimlerden uzaklastirarak

ulasimla iliskili karbon emisyonlarinin 6nemli 6l¢iide azalmasina katkida bu-

lunmaktadir.

Tiiketim oranlarimin yiiksek oldugu klinik ortamlarda alinan otomatik bosta
kalma stiresi dnlemleri birim basina yillik olarak enerji tasarrufu saglamaktadir.
Hastaneler, [oT tabanli enerji yonetim sistemleri, optimize edilmis HVAC ope-
rasyonlar1 ve akilli bina teknolojileri ile birlikte kullanildiginda toplam enerji
tilketimini azaltmaktadir. Blok zincir tabanli tedarik zinciri ¢dziimleri karbon
emisyonlarimin azaltilmasina, izlenebilirligin iyilestirilmesine, miikerrer islem
riskinin ortadan kaldirilmasina, nakliyenin konsolide edilmesine ve dolayisiyla,
lojistikle ilgili emisyonlarin azaltilmasina yardimc1 olmaktadir.

Bu ¢alismada onerilen ¢ergevede yer alan ii¢ strateji, lic ana unsur etrafin-
da sekillenmistir: Yesil Dijital Altyap1; diisiik karbon emisyonlu, enerji verimli
ve cihazlarin siirdiiriilebilir yasam dongiisii yonetimine sahip veri merkezleri
ve e-atiklarin en aza indirilmesi. Kurumsal ve Operasyonel Yonetisim; karbon
ayak izinin Ol¢iilmesi ve raporlanmasi, ¢cevresel anahtar performans gostergele-
rin yonetici karar alma siireclerine dahil edilmesi, ¢evre yonetim sistemlerinin
uygulanmasi ve saglik personelinin ekolojik okuryazarligi. Sosyal ve Ekonomik
Sirdiiriilebilirlik; dezavantajli kesimlerin dijital erisilebilirligini artiran politika-
lar, toplumun katilimini artiran katilime1 yonetisim sistemi ve uzun vadede da-
yaniklilig1 gliglendiren siirdiiriilebilir finansman ve yesil inovasyon yatirimlari.

Bu biitiinsel ¢ergeve, dijital degisimin yalnizca teknolojik bir atilim degil,
karbon nétr saglik sistemlerine gegis icin dnemli bir arag oldugunu gostermek-
tedir. Saglik kuruluslari, dijital altyapr planlamasi, operasyonel yonetisim ve
toplumsal katilim stratejilerine siirdiiriilebilirlik kavramini uyarlayarak ¢evresel
performans ve hizmet sunum sonuglarini iyilestirebilme potansiyaline sahip is-
letmelerdir.

Anahtar Kelimeler: Siirdiiriilebilir Saglik Yonetimi, Dijital Doniisiim, Eko-
lojik Ayak Izi, Yesil Saglik Sistemleri, Cevresel Ynetisim.
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Balancing Digital Transformation and Ecological Footprint
in Healthcare Organizations: A Strategic Framework for
Sustainable Health Systems
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ABSTRACT

In an era where digitalization is quickly changing world healthcare through
the spectacles of global health systems, the course of carbon pollution reduction
and ecological footprints control have become a strategic aspect of healthcare
governance. Digital health technologies, such as artificial intelligence, tele-
health, Internet of Things (IoT) monitoring, blockchain-enforced supply chain
systems, and smart building automation, have great possibilities to improve the
quality of services and decrease emissions. Nevertheless, digitalization presents
certain environmental hazards in terms of energy consumption, electronic waste
production and data centers that consume large amounts of carbon. This paper
looks into the challenge of balancing digital transformation and environmental
sustainability in healthcare organizations, which gives a combined theoretical,
managerial, and technological framework.

Circular economy-based waste management, ESG-based supply chains,
green procurement approaches, selecting equipment with energy efficiency,
autonomous artificial intelligence, and telehealth-enabled care delivery are the
most influential practices in healthcare to avert carbon-contamination. It is also
worth noting that a significant percentage of face-to-face specialist visits might
be substituted by autonomous Al systems, and it can save patient and provider
travel emissions. Equally, telehealth and remote patient monitoring contribute to
a considerable decrease in transport-associated carbon emissions by relocating
routine and chronic patient care management to physical interactions that are
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associated with high emissions.

In clinical settings with high consumption rates automated idle-time shut-
down measures actually save energy annually on a per-unit basis. Hospitals can
reduce the overall energy consumption when paired with loT-driven energy
management systems, optimized HVAC operations, and smart building technol-
ogies. Supply chain solutions based on blockchain also help to reduce carbon
emissions, improve the traceability of goods, eliminate the possibility of ship-
ping them twice, and consolidate transport, which leads to a decrease in the
logistics-related emissions.

The three strategic pillars in the proposed framework in this study are set
around the three pillars: Green Digital Infrastructure; Data centers with low car-
bon emissions, energy-efficient, and sustainable life-cycle management of de-
vices, and minimizing e-waste. Institutional and Operational Governance; Mea-
suring carbon footprint and reporting, incorporating environmental KPIs into
executive decision-making, the implementation of environmental management
systems, and ecological literacy of healthcare staff. Social and Economic Sus-
tainability; Policies that enhance the digital availability of disadvantaged popu-
lations, participatory governance system that enhances community participation,
and sustainable financing and green innovation investments that facilitate resil-
iency in the long term.

This holistic framework proves the point that digital change is not a techno-
logical breakthrough, but a key tool to shift to carbon-neutral healthcare systems.
Healthcare organizations can improve environmental performance and service
delivery outcomes to a large extent by implementing the concept of sustainabil-
ity into the digital infrastructure planning, operational governance, and commu-
nity engagement strategies.

Keywords: Sustainable Healthcare Management, Digital Transformation,
Ecological Footprint, Green Health Systems, Environmental Governance.
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OZET

Son yillarda diinyanin sinirlt olan dogal kaynaklari ve olusan iklim degisikli-
gi karsisinda siirdiiriilebilir tiretim yapmak olduk¢a 6nem kazanmaktadir. Ayrica
artan niifus ve sanayilesme ile birlikte atiksu kirliligi, su kaynaklarinin siirdiirii-
lebilir kullanimi a¢isindan ciddi bir tehdit olusturmaktadir. Orman atiklari, i¢in-
de bulunan karbon, lignin ve organik madde icerigiyle hidrotermal karbonizas-
yon gibi yontemlerle yliksek gozenekli hidrokomiire ¢evrilmesi atigin dongiisel
ekonomiye prensibiyle sisteme dondiiriilmesi hem kaynak verimliligi hem de
ekonomi agisindan 6nemlidir. Dolayis1 ile bu sekilde siirdiirebilir kaynak kulla-
nilarak yapilan atiksu aritimi hem ¢evresel etkileri azaltmak hem de isletmelerin
ekonomik rekabet giiclinli korumak a¢isindan kritik nem tagimaktadir.

Bu caligmada, agac atiklarinin ileri doniisiimle hidrokomiire ¢evrilmesi ile
¢evre dostu ve ekonomik agidan siirdiiriilebilir bir ileri oksidasyon prosesi olus-
turmak hedeflenmistir. Calisma kapsaminda GTU kampiisiindeki agaclardan
toplana ¢am kozalaklar1 hidrotermal karbonizasyon (HTK) ile 180°C’de HTK
uygulanarak hidrokdmiirler tiretilmistir. Bu islem i¢in kurutulup égiitiilen atiklar,
HTK islemi i¢cin 100 mL’lik Teflon kapli bir otoklav reaktoriine yerlestirilecek ve
distile su ile %20-30 kati/sivi oranm1 saglanarak, dnceden 180°C’ye 6n 1sitilmig
bir firna konulup, hava gecirmez sekilde 4 saat boyunca (180 £ 5°C) sicaklikta
sabit tutulmustur. Elde edilen kati-s1vi karisimi vakum filtreleme veya santrifiij-
leme yoluyla ayristirilip; kat1 faz (hidrokomiir), distile suyla 2-3 kez yikanarak
kirleticilerden arindirilip ve 105°C’de 12 saat kurutulmustur. Sonrasinda {iretilen
hidrokomiirler demir ile modifiye edilerek Fenton prosesinde katalizor olarak
kullanilmasi ile tekstil endiistrisinde yaygin olarak kullanilan ve gevresel kirlen-
meye yol acan boyar maddelerin giderimi i¢in denenmislerdir.

Anahtar Kelimeler: Hidrokdmiir, Orman Atig1, Fenton, Siirdiiriilebilirlik,
Dongiisel Ekonomi
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ABSTRACT

In recent years, sustainable production has become critically important in the
face of the world’s limited natural resources and accelerating climate change.
Moreover, wastewater pollution arising from rapid population growth and in-
dustrialization poses a significant threat to the sustainable management of water
resources. Forest wastes, rich in carbon, lignin and organic matter, can be con-
verted into highly porous hydrochar through hydrothermal carbonization (HTC).
This transformation allows the re-integration of waste into the system in ac-
cordance with circular economy principles, offering substantial benefits both in
terms of resource efficiency and economic viability. Consequently, wastewater
treatment using such sustainably produced materials is of critical importance for
reducing environmental impacts while preserving the economic competitiveness
of industries.

This study aims to develop an environmentally friendly and economically
sustainable advanced oxidation process by upcycling tree waste into hydrochar.
Pine cones collected from trees on the Gebze Technical University (GTU) cam-
pus were subjected to hydrothermal carbonization at 180 °C to produce hydro-
char. The dried and ground waste material was placed in a 100 mL Teflon-lined
autoclave reactor with a solid/liquid ratio of 20-30 % using distilled water. The
reactor was then placed in a preheated oven at 180 °C and kept airtight for 4
hours at 180 £ 5 °C. The resulting solid—liquid mixture was separated by va-
cuum filtration or centrifugation; the solid phase (hydrochar) was washed 2-3
times with distilled water to remove impurities and dried at 105 °C for 12 hours.
Subsequently, the produced hydrochar was modified with iron and employed as a
heterogeneous catalyst in the Fenton process for the removal of dyestuffs that are
widely used in the textile industry and cause significant environmental pollution.

Keywords: Hydrochar, forest waste, pine cone, hydrothermal carbonization,
heterogeneous Fenton, dye removal, sustainability, circular economy
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OZET

Cevresel kirliligin yol actigi sorunlarin basinda insan sagligi {lizerindeki
olumsuz etkileri gelmektedir. Cevrenin insan sagligi lizerindeki artan negatif
digsalliklari, hiikiimetlerin daha fazla saglik harcamasi yapmalarina neden ola-
bilmektedir. Caligmanin amaci, verilerine erisilebilen 19 gelismekte olan iilkede
(Brezilya, Cek Cumbhuriyeti, Cin, Sili, Misir, Hindistan,

Kolombiya, Yunanistan, Endonezya, Meksika, Macaristan, G. Kore, Peru,
Kuveyt, Polonya, Filipinler, Katar, G. Afrika ve Tiirkiye) cevre kirliligi ile hii-
kiimet saglik harcamalar arasindaki iliskiyi panel yontemler yardimiyla aragtir-
maktir. 2000-2022 déneminin incelendigi ¢alismada, ¢evre kirliligi i¢in ekolojik
ayak izi degiskeni kullanilmaktadir. Analiz béliimiinde yatay kesit bagimliligi-
n1 dikkate alan panel esbiitiinlesme ve tahminci yaklasimlari uygulanmaktadir.
Analiz, hiikiimet saglik harcamalari ile ekolojik ayak izinin esbiitiinlesik oldu-
guna dair ampirik kanitlar sunmaktadir. Tahminci bulgularina goére, panel dii-

*  Bugaligma, Tiibitak 2209-A programi kapsaminda gergeklestirilen 1919B012433769 numarali
ve “Gelismekte Olan Ulkelerde Ekolojik Ayak Izinin Saghk Harcamalar: Uzerindeki Etkisinin
Ampirik Analizi” adl1 proje sonucundan tiretilmistir.
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zeyinde ekolojik ayak izindeki %1’lik degisim hiikiimet saglik harcamalarini
9%0.25 artirmaktadir. Ayrica tahminci yonteminin iilkeye 6zgii anlamli bulgular
degerlendirildiginde, ekolojik ayak izi ile saglik harcamalar1 arasindaki iliskinin
9 tilke (Brezilya, Cin, Sili, Yunanistan, Endonezya, Meksika, Macaristan, Polon-
ya ve Filipinler) i¢in pozitif oldugu goriilmektedir. Diger taraftan, ayni iliskinin
5 tlke (Misir, Giiney Kore, Katar, Gliney Afrika ve Tiirkiye) i¢in negatif yonde
seyrettigi raporlanmaktadir. Calisma, gelismekte olan iilkelerde ¢evre kirliliginin
hiikiimet saglik harcamalari izerinde baski yaratarak siirdiiriilebilir biit¢e denge-
si i¢in tehdit olusturduguna dikkat ¢ekmektedir. Dolayisiyla genellikle kalkin-
may1 Oncelikli hedef olarak belirleyen gelismekte olan iilkelerde hiikiimetlerin
cevresel maliyetleri ihmal etmemesi gerekmektedir.

Anahtar Kelimeler: Ekolojik Ayak 1zi, Gelismekte Olan Ulkeler, Saglik
Harcamalari, Panel.
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ABSTRACT

The primary problem caused by environmental pollution is its negative impa-
ct on human health. The increasing negative externalities of the environment on
human health could lead governments to expend more on healthcare. The aim of
this paper is to investigate the relationship between environmental pollution and
government health expenditures in 19 emerging markets (Brazil, Czech Repub-
lic, China, Chile, Egypt, India, Colombia, Greece, Indonesia, Mexico, Hungary,
South Korea, Peru, Kuwait, Poland, Philippines, Qatar, South

Africa, and Tirkiye) with available data using panel methods. The paper
examines the period 2000-2022 and uses the ecological footprint variable for
environmental pollution. The analysis section applies panel cointegration and es-
timator approaches that consider cross-sectional dependence. The analysis pro-
vides empirical evidence that government health expenditures and the ecological
footprint are cointegrated. According to the estimation results, a 1% change in
the ecological footprint at the panel level increases government health expendi-
tures by 0.25%. Furthermore, when the country-specific significant findings of

1 This study was derived from the project titled “An Empirical Analysis of the Impact of
Ecological Footprint on Health Expenditures in Emerging Countries”, carried out under the
TUBITAK 2209-A program with the project number 1919B012433769.”
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the estimator are examined, the relationship between ecological footprint and
health expenditures is observed to be positive for 9 countries (Brazil, China,
Chile, Greece, Indonesia, Mexico, Hungary, Poland, and the

Philippines). Conversely, the same relationship is reported to be negative for
5 countries (Egypt, South Korea, Qatar, South Africa, and Tiirkiye). The paper
highlights that environmental pollution in emerging markets puts pressure on
government health expenditures, posing a threat to sustainable budgetary ba-
lance. Therefore, governments in emerging markets, which generally prioritize
development, should not neglect environmental costs.

Keywords: Ecological Footprint, Emerging Markets, Health Expenditures,
Panel.
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OZET

Kiresel niifusun hizla artmasi, gelecekte karsilasilmasi muhtemel gida krizi-
ne yonelik endiseleri beraberinde getirmektedir. Bu durum mevcut gida kaynak-
larinin daha verimli kullanilmasini ve yeni besin kaynaklarinin aragtirtlmasini
kagmilmaz hale getirmektedir. Bu baglamda, siirdiiriilebilir gida alternatiflerine
yonelik ¢alismalar diinya genelinde 6nemli dlglide artmistir. Literatiirde, kara-
sal kaynakli gidalarin makro besin 6geleri ve ikincil metabolitleri iizerine ¢ok
sayida calisma bulunmasina karsin yeryliziiniin %70’inden fazlasini olusturan
deniz ekosistemleri lizerine yapilan arastirmalar nispeten sinirlidir. Denizler; ba-
lik, kabuklu deniz tiriinleri ve algler (deniz yosunlar1) gibi beslenmemiz agisin-
dan kritik 6neme sahip cesitli gida kaynaklarin1 sunmaktadir. Asya iilkelerinde
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ylizyillardir geleneksel gida bileseni olarak tiiketilen makroalgler, glinlimiizde
artan bilimsel arastirmalarin etkisiyle dogrudan ve islenmis formlariyla kiiresel
Olcekte de daha yaygin sekilde kullanilmaya baglamistir.

Makroalglerin yiiksek protein, karbonhidrat ve diyet lifi igeriklerine ek olarak
omega-3 yag asitleri, ¢esitli vitamin ve mineraller bakimindan zengin oldugu
yapilan birgcok ¢alismada ortaya konulmustur (Wan ve digerleri, 2019). Diger
yandan ultraviyole, diisiik 151k yogunlugu, yiiksek tuzluluk, sicaklik dalgalan-
malar1 ve besin kisitlilig1 gibi ¢evresel stres kosullarina adaptasyon sonucu sa-
hip olduklar1 ikincil metabolitler sayesinde; antioksidan (Tziveleka ve digerleri,
2021), antiinflamatuvar (McCauley ve digerleri, 2015), antiviral (Klongklaew ve
digerleri, 2020), antimikrobiyal (Silva ve digerleri, 2020), antitiimor (Lezcano
ve digerleri, 2018) ve antifungal (Vicente ve digerleri, 2021) gibi bir¢ok biyolo-
jik aktivite gostermektedirler.

Makroalgler, besleyici bilesenleri ve biyolojik aktiviteleriyle hem dogrudan
gida olarak tiiketilmeye hem de nutrasétik {irtinlerin gelistirilmesine yonelik bii-
yiik bir potansiyele sahiptir. Bu 6zellikler, makroalglerin SKA 2 (Ac¢liga Son)
ve SKA 3 (Saglik ve Kaliteli Yagam) hedefleri dogrultusunda yenilik¢i ve gida
giivenligini destekleyen dnemli bir kaynak oldugunu gostermektedir. Makroalg-
lerin hizli biyokiitle liretme kapasiteleri, atmosferik CO,’yi kullanarak karbon
ayak izinin diisiiriilmesine katki saglamalar1 ve kiiltiire alinma siireclerinde tarim
arazisi ile tatl suya ihtiya¢ duymamalari, onlar1 SKA 13 (iklim Eylemi), SKA 14
(Sudaki Yasam) ve SKA 12 (Sorumlu Uretim ve Tiiketim) hedefleriyle uyumlu
bir siirdiiriilebilir gida kaynagi haline getirmektedir. Diger yandan makroalglere
dayali sektorlerin gelismesi, kiy1 topluluklarinda istihdami artirmakta ve SKA
8 (Insana Yakisir Is ve Ekonomik Biiyiime) ile iliskili olarak sosyoekonomik
faydalar saglamaktadir.

Sonug olarak, makroalgler besleyici 6zellikleri ve ¢evresel uyumluluklar sa-
yesinde siirdiiriilebilir gida sistemleri i¢in degerli bir gida alternatifi olarak 6ne
¢ikmakta ve mavi ekonominin siirdiiriilebilir gelisimine anlamli katkilar sun-
maktadir.

Anahtar kelimeler: Makroalg, Siirdiiriilebilir Gida, Gida Giivencesi, Siirdii-
riilebilir Kalkinma Amaglar1 (SKA), Mavi Ekonomi
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ABSTRACT

The rapid growth of the global population has intensified concerns about a
potential future food crisis. This situation necessitates the more efficient use of
existing food resources and the exploration of alternative sources of nutrition. In
this context, research on sustainable and accessible food alternatives has incre-
ased significantly worldwide. While numerous studies have examined the mac-
ronutrient composition and secondary metabolites of terrestrial food sources,
research on marine ecosystems, which constitute more than 70% of the Earth’s
surface, remains relatively limited. Marine environments provide a variety of
nutritionally important foods, including fish, shellfish, and algae (seaweeds). In
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Asian countries, macroalgae have been consumed as a traditional food compo-
nent for centuries, and due to growing scientific interest, they are now increa-
singly utilized worldwide in both raw and processed forms.

Macroalgae have been shown in numerous studies to possess high levels of
protein, carbohydrates, and dietary fiber, as well as being rich in omega-3 fatty
acids, vitamins, and minerals (Wan et al., 2019). Furthermore, in response to
environmental stressors such as ultraviolet radiation, low light intensity, high
salinity, temperature fluctuations, and nutrient limitation, macroalgae produce
secondary metabolites that exhibit various biological activities, including an-
tioxidant (Tziveleka et al., 2021), anti-inflammatory (McCauley et al., 2015),
antiviral (Klongklaew et al., 2020), antimicrobial (Val et al., 2001), antitumor
(Lezcano et al., 2018), and antifungal (Jiménez et al., 2011) properties.

Due to their nutritional composition and bioactive properties, macroalgae
hold considerable potential as both direct food sources and ingredients for nut-
raceutical products. These characteristics make macroalgae an innovative and
food security-supporting resource in line with SDG 2 (Zero Hunger) and SDG 3
(Good Health and Well-being). Their rapid biomass production, ability to utilize
atmospheric CO, to help reduce carbon footprints, and the absence of a need for
arable land or freshwater during cultivation render them an important sustainable
food source aligned with SDG 12 (Responsible Consumption and Production),
SDG 13 (Climate Action), and SDG 14 (Life Below Water). Moreover, the deve-
lopment of macroalgae based industries enhances employment in coastal com-
munities and generates socioeconomic benefits, contributing to SDG 8 (Decent
Work and Economic Growth).

In conclusion, macroalgae, owing to their nutritional value and environmen-
tal compatibility, emerge as a valuable alternative for sustainable food systems
and simultaneously provide significant support for the sustainable development
of the blue economy.

Keywords: Macroalgae, Sustainable Food, Food Security, Sustainable De-
velopment Goals (SDG), Blue Economy
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OZET

Dijitallesmenin hizla doniistiirdiigii toplumsal yasam, bireylerin teknolojiye
erisimini ve dijital ortamlarda etkin varlik gostermesini sosyal siirdiiriilebilirli-
gin 6nemli bir bileseni haline getirmistir. Giiniimiizde bilgiye erigim, ¢evrim igi
iletisim, hizmetlere katilim ve vatandaslik siireclerine dahil olma biiylik 6lciide
dijital becerilere baglidir. Bu baglamda dijital okuryazarlik, yalnizca teknik arag-
lar1 kullanma yetkinligi degil; ayn1 zamanda giivenli, bilingli, etik ve sorumlu
dijital davranig gelistirme becerilerinin biitiiniinii ifade etmektedir. Toplumlarin
dijitallesme diizeyi arttikca dijital okuryazarligin sosyal kapsayicilik, esitlik, di-
jital haklara erisim ve demokratik katilim gibi alanlarda kritik bir rol oynadig1
daha goriiniir hale gelmistir.

Dijital okuryazarlik diizeyi yiiksek bireylerin bilgi dogrulama, ¢evrim igi
riskleri tanima ve yonetme, dijital hak ve sorumluluklarini kullanma gibi konu-
larda daha etkin oldugu; bu durumun toplumsal diizeyde daha bilingli, giivenli
ve siirdiiriilebilir bir dijital kiiltiiriin olugsmasina katki sagladig1 goriilmektedir.
Buna karsilik dijital becerilerdeki yetersizlikler, 6zellikle dezavantajli gruplar
icin dijital ugurumu derinlestirerek sosyal dislanmaya yol agabilmektedir. Bu ne-
denle dijital okuryazarligin toplumsal 6l¢ekte yayginlastirilmasi, sosyal siirdiirii-
lebilirlik politikalariin temel bilesenlerinden biri olarak degerlendirilmektedir.

Cevrim i¢i etik davranig, dijital giivenlik farkindalig1 ve demokratik katilim
gibi dijital vatandaslik becerilerinin gelismesi, dogrudan dijital okuryazarlikla
iliskilidir. Dijital ortamlarin giivenilir sekilde kullanilabilmesi, bireylerin ¢evrim
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ici platformlara duydugu giiveni artirmakta ve bdylece toplumsal katilimin ni-
teligini giiclendirmektedir. Dijital haklara erisimin yayginlagmasi ise toplumsal
esitlige katkida bulunarak siirdiiriilebilir bir dijital ekosistemin olugmasini des-
teklemektedir.

Bu ¢ergevede dijital okuryazarlik, sosyal siirdiiriilebilirlik hedeflerine ulas-
mada kritik bir ara¢ olarak konumlanmakta; toplumlarin dijital doniistim siire-
cinin adil, kapsayici ve uzun vadeli olabilmesi i¢in stratejik bir gereklilik haline
gelmektedir.

Anahtar Kelimeler: Dijital Okuryazarlik, Sosyal Siirdiiriilebilirlik, Dijital
Vatandaslik, Dijital Kapsayicilik, Dijital Béliinmiisliik
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Dogus University
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ABSTRACT

The rapid digitalization of contemporary societies has made individuals’ abi-
lity to access and actively participate in digital environments a central component
of social sustainability. Today, access to information, online communication,
public services, and civic participation significantly depend on digital compe-
tencies. In this context, digital literacy represents not only the technical ability
to use digital tools but also the capacity to act safely, ethically, responsibly, and
consciously in digital environments. As societies become more technology-dri-
ven, the role of digital literacy in promoting social inclusion, equality, access
to digital rights, and democratic participation has become increasingly evident.

Individuals with higher levels of digital literacy are more capable of verifying
information, recognizing and managing online risks, and exercising their digital
rights and responsibilities. These competencies contribute to the development
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of a more conscious, secure, and sustainable digital culture at the societal le-
vel. Conversely, insufficient digital skills deepen the digital divide, particularly
among disadvantaged groups, and may lead to social exclusion. For this reason,
expanding digital literacy across all segments of society is considered a key ele-
ment of social sustainability policies.

Competencies associated with digital citizenship—such as online ethics, di-
gital security awareness, and civic engagement—are closely linked to the level
of digital literacy. The safe and reliable use of digital environments enhances
individuals’ trust in online platforms and strengthens the quality of social par-
ticipation. Moreover, expanding access to digital rights supports social equality
and contributes to the formation of a sustainable and inclusive digital ecosystem.

Within this framework, digital literacy is positioned as a critical instrument
for achieving social sustainability goals. Ensuring an equitable and long-term
digital transformation requires empowering individuals with the necessary digi-
tal skills and fostering a digital culture that supports responsible participation,
inclusiveness, and social cohesion.

Keywords: Digital Literacy, Social Sustainability, Digital Citizenship, Digi-
tal Inclusion, Digital Divide
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OZET

Bu caligsmada siirdiiriilebilir rekabet giicii ile devlet kirilganlig1 arasindaki
iliski Yapay Sinir aglar1 kullanilarak modellemektedir. Sonrasinda ise, modeli
aciklayan ozellikler permiitasyon 6nem analizi ile degerlendirilmektedir. Veri
seti, Kiiresel Siirdiiriilebilir Rekabet Endeksi’nden elde edilen gostergeler ile
Devlet Kirilganlik Endeksi’nin on iki bileseninin bir araya getirilmesiyle olustu-
rulmus ve bdylece iki yapinin birlikte degerlendirilebilecegi kapsamli bir temel
saglanmistir. Metodolojik olarak degiskenler 6nce standartlagtirilmis, ardindan
very, egitim ve test olarak ayrilmistir. Modelleme siirecinde ¢ok katmanli algila-
yic1 yapist tercih edilmis ve 1zgara arama ydntemi hiperparametre optimizasyonu
icin kullanilmigtir. Katman, néron, aktivasyon fonksiyonlar1 ve 6grenme orani
gibi parametreler kapsamli bir sekilde test edilmis ve asir1 uyum riskini azaltmak
icin hiperparametre optimizasyonu kullanilmistir. En iyi model 50 néronlu, tek
gizli katmanda elde edilmistir. Test verisi lizerinde elde edilen %74 liik degerinin
modelin genelleme ve tahmin yetenegininin performansini gostermektedir. Ele
alman 6zelliklerin hangilerinin model iizerinde daha etkili oldugunu belirlemek
icin de, permiitasyon 6nem analizi uygulanmistir. Permiitasyon énem analizi so-
nuglarina gore, ekonomik esitsizlik ile devletin mesruiyetine iliskin 6zellikler,
toplam &nem puaninin yaklasik yiizde 40’11 olusturmaktadir. insan haklari, dis
miidahale ya da beyin gocii gibi 6zelliklerin ise, kirilganlik iizerinde orta diizey-
de bir etkisi oldugu goriilmustiir. Buna karsin, giivenlik aygitina iligkin 6zellikler
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ile elit boliinmelerinin modelde oldukga sinirli hatta baz1 durumlarda negatif bir
Ooneme sahip oldugu sonucuna ulasilmistir. Genel olarak degerlendirildiginde,
Yapay Sinir Aglar1 temelli model ile permiitasyon énem analizinin birlikte kul-
lanilmasi, kirilganlik ve rekabet giicii arasindaki karmasik ve dogrusal olmayan
baglar yiiksek aciklayicikla tahminlemektedir. Bu sonug ile politika yapicilarin
karar siireclerine katki sunabilecek biitlinciil bir analitik ¢ergeve ortaya koyul-
maktadir.

Anahtar Kelimeler: Yapay Sinir Aglari, Derin Ogrenme, Permiitasyon
Onem Analizi, Devlet Kirilganligi, Siirdiiriilebilir Rekabetgilik
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ABSTRACT

In this study, the relationship between sustainable competitiveness and state
fragility is modeled using Artificial Neural Networks. Subsequently, the features
that explain the model are evaluated through permutation importance analysis.
The dataset is constructed by combining indicators obtained from the Global
Sustainable Competitiveness Index with the twelve components of the Fragile
States Index, thereby providing a comprehensive foundation for jointly assessing
both structures. Methodologically, the variables are first standardized and then
split into training and test sets. In the modeling phase, a multilayer perceptron ar-
chitecture is employed, and grid search is utilized for hyperparameter optimiza-
tion. Parameters such as the number of layers and neurons, activation functions,
and learning rate are systematically tested, while hyperparameter optimization is
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implemented to mitigate the risk of overfitting. The optimal model is achieved
with a single hidden layer containing 50 neurons. The value of 0.74 obtained
on the test data indicates the model’s generalization and predictive capability.
To determine which features exert greater influence on the model, permutation
importance analysis is applied. According to the results, variables related to eco-
nomic inequality and state legitimacy account for approximately 40% of the total
importance score. Features such as human rights, external intervention, or brain
drain are found to have a moderate impact on fragility. In contrast, indicators
related to the security apparatus and elite fragmentation exhibit quite limited—
and in some cases even negative—importance within the model. Overall, the
joint use of the Artificial Neural Networks—based framework and permutation
importance analysis illuminates the complex and nonlinear linkages between
fragility and competitiveness with a high degree of explanatory power. These
findings offer a comprehensive analytical framework that can inform the deci-
sion-making processes of policymakers.

Keywords: Artificial Neural Networks, Deep Learning, Permutation Feature
Importance, State Fragility, Sustainable Competitiveness
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OZET

Havacilik sektorii, yiiksek karbon emisyonlari, kaynak yogun operasyonlar ve
artan stirdiiriilebilirlik regiilasyonlari nedeniyle 6nemli ¢evresel zorluklarla karst
karsiyadir. Bu ¢aligmanin motivasyonu, dijital doniisiim ve inovasyonun ¢evresel
stirdiiriilebilirlik hedeflerine ulasmada nasil etkin bir sekilde kullanilabilecegini or-
taya koyma ihtiyacindan dogmaktadir. Arastirma problemi, havacilik sektoriinde
Olctilebilir gevresel kazanimlar elde etmek i¢in biitiinlesik ve teknoloji odakli bir
stirdiiriilebilirlik yonetim sisteminin nasil tasarlanip uygulanabilecegidir.

Stirdiiriilebilirlik ve teknolojiyi birlikte ele alirken teknoloji, insan—farkinda-
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lik, yonetisim, operasyon, strateji, veri—analitik ve ekosistem boyutlarinin birbi-
rini besleyen dongiisel bir yapida diisiiniilmesi, ¢alismanin metodolojik cerce-
vesini daha net, daha savunulabilir ve daha biitiinsel hale getirebilir. Teknoloji
odakl1 siirdiiriilebilirlik yaklagimi, birbirini besleyen yedi boyutlu bir dongiisel
yap1 iizerine kuruludur: teknoloji veriyi iiretir ve gortiniir kilar; insan farkinda-
l1g1 bu veriyi davranisa doniistiiriir; yonetisim siireci standartlastirir; operasyon
cevresel kazanimlar yaratir; strateji bu kazanimlar1 kurumsal degere doniistiiriir;
veri analitigi performansi dogrular ve optimize eder; ekosistem ve paydaslar et-
kiyi genigletir. Bu zincir, siirdiiriilebilirligin 6l¢eklenebilir, dlctilebilir ve gele-
cege uyumlu bir dijital doniisiim siireci olarak konumlanmasini saglar ve dongii
teknolojiyle yeniden baslar, boylece siirekli gelisim ve sistematik iyilestirme
miimkiin hale gelir.

Calismanin amaci, TAV Technologies’in 2023-2025 yillar1 arasinda yiiriittiigii
¢ok boyutlu siirdiiriilebilirlik programi kapsaminda, ¢evresel siirdiiriilebilirlik
alaninda elde edilen sonuglar1 analiz etmektir. Yontem olarak, IoT tabanh
enerji yonetimi, karbon emisyonu hesaplama ve teklif siireglerine entegrasyon,
elektronik atik geri doniisiimii ve dijital kaynak optimizasyonu gibi uygulamalar
incelenmistir. Ayrica, ulusal ve uluslararasi standartlara uyum ve dijital yonetisim
araglarmin kullanimi degerlendirilmistir.

Elde edilen bulgular, apron yakit tiiketiminde %18 azalma (OptiFuel Ar-Ge
Projesi), coklu havalimaninda enerji optimizasyonu (IoT tabanli HVAC izle-
me) ve dijital sdzlesme yonetimiyle kagit tiiketiminde ciddi azalma gibi somut
cevresel kazanimlarin saglandigini gostermektedir. Karbon ayak izi verilerinin
operasyonel ve stratejik kararlara entegre edilmesi, seffaflik ve hesap verebilir-
ligi artirirken; ¢alisan katilimi ve elektronik atik projeleri kurum iginde gevresel
farkindalig1 giiclendirmistir.

Bu galisma, dijitallesme ve disiplinlerarasi is birligiyle desteklenen, 6lgekle-
nebilir ve tekrarlanabilir bir ¢evresel siirdiiriilebilirlik modelinin havacilik sek-
toriine endiistriyel katkilarini ortaya koymaktadir. Bulgular, siirdiiriilebilirligin
temel is slireclerine entegre edilmesinin ve ger¢ek zamanli veri analitigi ile des-
teklenmesinin sektorde doniisiim yaratma potansiyelini vurgulamaktadir. Gele-
cek perspektifinde, dijital yonetisimin yayginlastirilmasi, gelismis ESG analitigi
ve dongilisel ekonomi ilkelerinin benimsenmesiyle ¢evresel etkinin daha da azal-
tilmasi hedeflenmektedir.

Anahtar Kelimeler: Havacilik, Siirdiiriilebilirlik, Dijitallesme, Operasyonel
Miikemmellik, Cevresel Yonetim
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ABSTRACT

The aviation industry faces significant environmental challenges due to high
carbon emissions, resource-intensive operations, and increasing sustainability
regulations. The motivation for this study arises from the need to demonstrate
how digital transformation and innovation can be effectively utilized to achieve
environmental sustainability goals. The research problem focuses on designing
and implementing an integrated, technology-driven sustainability management
system capable of delivering measurable environmental outcomes in the aviation
sector.

When addressing sustainability and technology together, considering the di-
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mensions of technology, human awareness, governance, operations, strategy,
data analytics, and ecosystem within an interdependent cyclical structure can
provide a clearer, more defensible, and holistic methodological framework. The
technology-driven sustainability approach is built upon a seven-dimensional
cycle: technology generates and visualizes data; human awareness translates data
into behavioral change; governance standardizes processes; operations deliver
environmental gains; strategy converts these gains into institutional value; data
analytics validates and optimizes performance; and ecosystem and stakeholders
amplify the impact. This chain positions sustainability as a scalable, measurable,
and future-ready digital transformation process, with the cycle restarting at tech-
nology to enable continuous improvement and systematic enhancement.

The aim of this study is to analyze the environmental sustainability outcomes
achieved within TAV Technologies’ multi-dimensional sustainability program
implemented between 2023 and 2025. The methodology includes examining
applications such as [oT-based energy management, carbon emission calculation
and integration into bidding processes, electronic waste recycling, and digital
resource optimization. Compliance with national and international standards and
the use of digital governance tools are also evaluated.

Findings reveal tangible environmental improvements, including an 18% re-
duction in apron fuel consumption (OptiFuel R\&D Project), energy optimizati-
on across multiple airports through IoT-based HVAC monitoring, and significant
paper reduction via digital contract management. Integrating carbon footprint
data into operational and strategic decisions has enhanced transparency and ac-
countability, while employee engagement and electronic waste initiatives have
strengthened environmental awareness within the organization.

This study demonstrates the industrial contributions of a scalable and repli-
cable environmental sustainability model supported by digitalization and inter-
disciplinary collaboration in the aviation sector. The results emphasize the trans-
formative potential of embedding sustainability into core business processes and
reinforcing it with real-time data analytics. Future prospects include expanding
digital governance, adopting advanced ESG analytics, and integrating circular
economy principles to further reduce environmental impact.

Keywords: Aviation, Sustainability, Digitalization, Operational Excellence,
Environmental Management
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Kiir Kosullarinin Insaat-Yikint1 Atig1 Bazhi Jeopolimerlerin
Dayanim Gelisimi Uzerindeki Etkileri

Dr. Merve SONMEZ TUGLUCA
Hacettepe Universitesi
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OZET

Insaat sektorii, biiyiik dl¢iide Portland ¢imentosu iiretiminden kaynaklanan
kiiresel CO, emisyonlarinin yaklagik %8’ inden sorumludur. Ayni zamanda, kent-
lesmenin hizla artmasi ve yikim faaliyetlerinin daha sik gerceklesmesi, benzeri
goriilmemis miktarlarda insaat ve yikint1 atig1 (IYA) olusumuna yol agmakta-
dir. Bu atiklarin deger kazandirilmis bir kaynak olarak tiretim dongiisiine yeni-
den kazandirilmasi, ¢evresel etkinin azaltilmasi ve yapili ¢evrede dongiiselligin
saglanmasi acisindan kritik bir adimdir. Bu baglamda calisma, IYA temelli bir
jeopolimer baglayici sistemi gelistirmekte ve bu sistemin iki farkli kiir rejimi-fi-
rin kiirti ve hizlandirilmis karbonatlagma kiirii-altindaki mekanik performansini
incelemektedir.

[YA’dan elde edilen 6nciil alkali ortam ile aktive edilmis ve har¢ numuneleri
haline getirilmistir; bunlar daha sonra kontrollii firin kosullar1 altinda ve numu-
neleri CO, konsantrasyonlarina maruz birakmak tizere tasarlanmis kontrollii bir
karbonatlasma kabininde kiirlenmistir. Calismanin amaci, jeopolimerizasyonu
aktif CO, alimu ile birlestirerek hem erken yas reaksiyonlarini hem de uzun vadeli
performansi iyilestirmektir. Sonuglar, hizlandirilmig karbonatlagsmanin gézenek
yapisinda karbonat fazlarinin olusmasi ve reaksiyon iirlinlerinin yogunlagmasi
nedeniyle geleneksel firin kiiriine kiyasla basing dayanimini 6énemli Olgilide
artirdigimi gostermektedir. Dayanim artis1 ve CO, tutulumu seklindeki bu gift
fayda, karbon kiirliniin jeopolimerler icin performans artirict bir yontem olma
potansiyelini ortaya koymaktadir.
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Genel olarak, calisma IYA temelli jeopolimerlerin, kiir siirecinde CO, yaka-
larken ayni zamanda ¢imentolu sistemlere diigsiik karbonlu bir alternatif olarak
hizmet edebilecegini gostermektedir. Elde edilen dayanim artiglari, bu malzeme-
lerin Portland ¢imentosu esasli karigimlarla karsilastirilabilir performans seviye-
lerine ulasabilecegini ortaya koymakta ve jeopolimerlerin hem yapisal hem de
yapisal olmayan uygulamalarda daha genis 6lgekte kullanilmasini desteklemek-
tedir. IYA’nin yiiksek degerli jeopolimer baglayicilara doniistiiriilmesi ve CO,
kiirinlin siiregle biitiinlestirilmesi, bu yaklagimin ingaat sektoriinde hem emis-
yon azaltimimi hem de kaynak dongiiselligini ileriye tagidigini gdstermektedir.

Anahtar Kelimeler: insaat ve Yikint1 At1g1, Geri Déniisiim, Jeopolimer Bag-
layici, Karbonatlagsma Kiirti, Siirdiirtilebilirlik

Effects of Curing Conditions on the Strength Development of
Construction-Demolition Waste Based Geopolymers

Dr. Merve SONMEZ TUGLUCA
Hacettepe University

merve-sonmez@hacettepe.edu.tr
https://orcid.org/0000-0002-5197-4863

ABSTRACT

The construction sector is responsible for approximately 8% of global CO,
emissions, largely due to the production of Portland cement. At the same time,
the rapid development of urban areas and the increasing frequency of demoli-
tion activities are generating unprecedented volumes of construction and dem-
olition waste (CDW). Integrating this waste back into the production cycle as a
value-added resource represents a critical step toward reducing environmental
impact and achieving circularity in the built environment. In response to these
challenges, this study develops a CDW-based geopolymer binder system and
investigates its mechanical performance under two curing regimes-oven curing
and accelerated carbonation curing.
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The CDW-derived precursor was alkali-activated and shaped into mortar
specimens, which were subsequently cured under controlled oven conditions and
in a carbonation, cabinet designed to expose samples to CO, concentrations. The
aim was to enhance both early-age reactions and long-term performance by cou-
pling geopolymerization with active CO, uptake. Results demonstrate that accel-
erated carbonation significantly increases compressive strength compared with
conventional oven curing, primarily due to the formation of carbonate phases
within the pore structure and densification of the reaction products. This dual
benefit, strength enhancement and CO, sequestration, highlights the potential of
carbonation curing as a performance-boosting strategy for geopolymers.

Overall, the study shows that CDW-based geopolymers can serve as a
low-carbon alternative to cementitious systems while simultaneously capturing
CO, during curing. The observed strength improvements indicate that these ma-
terials can reach performance levels comparable to Portland cement-based mix-
tures, supporting wider adoption of geopolymers in structural and non-structural
applications. By transforming CDW into high value geopolymer binders and
integrating CO, curing into the process, this approach advances both emissions
reduction and resource circularity within the construction industry.

Keywords: Construction and Demolition Waste, Recycling, Geopolymer
Binder, Carbonation Curing, Sustainability
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OZET

Tiirkiye’de strdiiriilebilirligin ¢evresel boyutu ile ilgili konularin diinyada-
ki gelismelerle paralel bigimde 1970°li yillarda ortaya ¢cikmustir. Ozellikle 1972
Stockholm Konferansi, 1980’lerden itibaren hizlanan sanayilesme ve kentlesme
stireciyle birlesince, “cevre” kavrami ilk kez politika belgelerinde daha goriiniir
hale gelmistir. Tlrkiye’de ise bunun izlerini 1983 tarihli Cevre Kanunu ve ardin-
dan kurulan kurumsal yapilar ¢evre yonetiminin yasal temelinin olusturulmasi
ile gormekteyiz. Bu ilk donemde yaklasim biiyiik 6l¢iide reaktif bir yaklagim s6z
konusu olmaktadir. Reaktif yaklasimda kirlilik ortaya ¢iktiktan sonra miidahale
edilmesi s6z konusu iken gevresel boyut ekonomik biiytime oada ikincil bir 6n-
celik olarak konumlanmaktadir.

Avrupa Birligi uyum siireci 2000’li yillarin baslarinda baslamis, bu zaman-
larda uyum siirecindeki ¢evre fasli bu zamanda hiz kazanmistir. Uyum siireci
cevresel boyutun hem mevzuatsal hem de uygulama yoniinde daha giiclii yer
almasini saglamistir. Bu siiregte atiklarin yonetimi, su kalitesi, hava kalitesi, Ced
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ve dogal alanlarin korunmasi alanlarinda genis kapsamli diizenlemeler yapil-
mistir. Kalkinma planlarinda temel ilke olarak “stirdiiriilebilir kalkinma” ifade-
si benimsenmistir. Uyum stireciyle baslayan alt yap1 desteklerinin, ¢evre uyum
projelerinin ve yenilenebilir enerji projelerine destekler saglanmasiyla finansal
hareketlilik ortaya ¢ikmistir. Cevresel yatirimlar i¢in ulusal biitce ve uluslararasi
fonlar bu acidan goriiniir paya ulagnustir. Iklim degisikligi, 2010°lu yillardan iti-
baren gevresel boyutun merkezine yerlesmistir. Iklim degisikligi ve cevrenin ana
eksenlerini Sera gazi emisyonlarinin izlenmesi, enerji verimliligi, yenilenebilir
enerji payinin artirilmasi, sifir atik yaklagimi ve dongiisel ekonomi gibi politika-
lar olusturmaktadir.

Son yillarda karbon fiyatlama, yesil tahviller, iklimle baglantili finansal risk-
lerin raporlanmasi ve ulusal emisyon ticareti sistemi i¢in yiriitiilen hazirliklar,
stirdiiriilebilirligin ¢evresel boyutunun dogrudan finansal sistemle kesistigi yeni
bir déneme isaret etmektedir. Ote yandan, fosil yakitlara olan bagimlihigin de-
vam etmesi, hizli kentlesme ve kaynak yogun iiretim yapisi, sdylem ile uygula-
ma arasindaki mesafenin tamamen kapanmadigint gostermekte; bu durum cev-
resel boyutta atilan adimlarin ne 6l¢iide kalici ve etkili oldugunun daha elestirel
bir bakis agisiyla degerlendirilmesini zorunlu kilmaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Cevresel boyut, Iklim degisikligi,
Avrupa Birligi uyum siireci, Karbon fiyatlama ve yesil finans
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The Evolution of the Environmental Dimension of
Sustainability in Tiirkiye: From EU Harmonisation to Climate
Change and Green Finance
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ABSTRACT

Issues related to the environmental dimension of sustainability in Tiirkiye
began to emerge in the 1970s, in parallel with developments around the world.
In particular, the 1972 Stockholm Conference, combined with the acceleration
of industrialisation and urbanisation from the 1980s onwards, made the notion of
“environment” more visible in policy documents for the first time. In the Turkish
context, the traces of this process can be seen in the 1983 Environmental Law
and the subsequent institutional structures, which laid the legal foundations of
environmental management. In this initial period, the approach was largely rea-
ctive: intervention generally took place after pollution had already occurred, and
the environmental dimension was positioned as a secondary priority compared
to economic growth.

The European Union harmonisation process began in the early 2000s, and
during this period the environment chapter gained momentum. This process al-
lowed the environmental dimension to be more strongly embedded both in legis-
lation and in practice. Broad-ranging regulations were introduced in the fields of
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waste management, water quality, air quality, environmental impact assessment
(EIA) and the protection of natural areas. The term “sustainable development”
was adopted as a key principle in development plans. With the launch of inf-
rastructure supports under the harmonisation process, environmental compliance
projects and incentives for renewable energy projects, a notable degree of finan-
cial activity emerged; environmental investments reached a visible share in the
national budget and in international funds.

Since the 2010s, climate change has moved to the centre of the environmen-
tal dimension. The main axes of climate and environmental policy have been
shaped by measures such as monitoring greenhouse gas emissions, improving
energy efficiency, increasing the share of renewable energy, promoting a ze-
ro-waste approach and advancing circular economy practices. In recent years,
carbon pricing, green bonds, the reporting of climate-related financial risks and
preparations for a national emissions trading system have signalled a new period
in which the environmental dimension of sustainability intersects directly with
the financial system. On the other hand, continued dependence on fossil fuels,
rapid urbanisation and a resource-intensive production structure show that the
gap between discourse and practice has not been fully closed; this, in turn, makes
it necessary to assess how permanent and effective the steps taken in the environ-
mental dimension actually are, from a more critical perspective.

Keywords: Sustainability, environmental dimension, climate change, Euro-
pean Union harmonisation process, carbon pricing and green finance
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OZET

Bu arastirma, siirdiiriilebilirligin ¢evresel boyutuna iiniversite 6lgeginden
bakmay1 amaglamaktadir. Bu ¢aligma yillara gore tip fakiiltesi olmayan bir arag-
tirma tiniversitesi yerleskesinde tehlikeli ve 6zel nitelikli atiklarin ne sekilde
degisim gosterdigini sayisal verilerle ortaya koymaktadir. Ayni zamanda; bu ¢a-
lisma &zelikle yerleskede yiiriitiillen faaliyetler ve uygulanan politikalar tehlikeli
ve Ozel nitelikli atik miktarlarin1 gergekten azaltabilir mi? Ya da atiklarin dogru
bertarafi m1 saglanabilir? Sorularina cevap arayan bir ¢alismadir.

Calisma siiresince elde edilen verilerden laboratuvarlarda olusan tehlikeli
kimyasal atiklar, kontamine ambalaj atiklar, tibbi atiklar ve elektrikli—elektronik
atiklar yillar bazinda derlenmistir. Calismada elde edilen sonuglar, beklendigi
gibi laboratuvar kaynakli tehlikeli kimyasal atiklarin yerleskedeki atiklar ara-
sinda en yliksek paya sahip oldugunu gostermis. Calisma ayrica tehlikeli atik
miktarinin iniversitede yiiriitiilen arastirma projelerinin yogunluguna bagl ola-
rak degiskenlik gosterdigi goriilmiistiir. Ayrica kontamine ambalaj atiklar1 2021
yilinda yaklasik 1.700 kg iken, 2024 yilinda 450 kg olarak tespit edilmigtir. Pan-
demi kosullarinin etkisiyle 2021°de 350 kg civarinda olan tibbi atik miktarinin
2024’te 50 kg’a diismesi hem saglik hizmeti sunumunun normallestigine hem
de malzeme kullaniminda gereksiz tiiketimden uzaklasildigina isaret etmektedir.
Buna karsin elektrikli ve elektronik atiklarin 2024 yilinda 4.900 kg’a yiikselme-
si, yerleskede eszamanli yiiriitiilen teknolojik yenileme ve modernizasyon siire-
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cinin dogal bir sonucu olarak okunabilir.

Elde edilen sonuglar, {iniversitenin arastirma potansiyelinin bir gdstergesi
olarak degerlendirilebilir. Ayrica yapilan arastirmalarin cesitlerinin de atik
kompozisyonundan belirlenebilmesi s6z konusudur. Yapilan arastirmalar daha
¢ok teknoloji temelli arastirmalar teknoloji temelli arastirmalar oldugunda atik
miktart az olmustur. Ayni zamanda atik miktarlarindaki diisiis yerleske icerisinde
yapilan atik yonetimi egitimleri sayesinde kimyasal kullanimi igeren arastirma
caligmalarinda kullanilan kimyasallar sonucu olusan atik miktarlarina iligkin
arastirmacilarin yaptigi optimizasyonlar sayesindedir.

Bu yoniiyle calisma, benzer yapiya sahip iiniversite yerleskeleri i¢in kiyasla-
ma olanagi sunmakta ve sifir atik yaklasimi ¢er¢evesinde hazirlanacak strateji ve
eylem planlari i¢in somut bir veri zemini saglamaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, iiniversite yerleske, atik yonetimi,
enerji kullanimi, su yonetimi, gostergeler

The Environmental Dimension of Sustainability in a
University Campus: Changes in Hazardous and Special Waste
Quantities, 2021-2024

Lect. Dr. Mesut TEKBAS

Department of Environmental Engineering,
Gebze Technical University
mtekbas@gtu.edu.tr
https://orcid.org/0000-0001-5053-7381

ABSTRACT

This study aims to examine the environmental dimension of sustainability
at the scale of a university and reveals, in numerical terms, how hazardous and
special waste quantities have changed over the years in the campus of a research
university without a medical faculty. At the same time, the study seeks to answer
two main questions: Can the activities carried out on campus and the policies
implemented genuinely reduce the amount of hazardous and special waste, or do
they mainly ensure that these wastes are disposed of properly?
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During the study period, data on hazardous chemical waste generated in labo-
ratories, contaminated packaging waste, medical waste and waste electrical and
electronic equipment (WEEE) were compiled on a yearly basis. As expected,
the results show that laboratory-based hazardous chemical waste has the largest
share among all campus wastes. The study also indicates that the amount of ha-
zardous waste varies depending on the intensity of research projects conducted
at the university. Furthermore, contaminated packaging waste was around 1,700
kg in 2021, whereas it was recorded as 450 kg in 2024. Under the influence of
pandemic conditions, medical waste was approximately 350 kg in 2021 but dec-
reased to 50 kg in 2024, which points both to the normalisation of health services
and to a move away from unnecessary consumption of materials. In contrast,
WEEE increased to 4,900 kg in 2024, which can be interpreted as a natural out-
come of the technological renewal and modernisation processes carried out on
campus in the same period.

The findings can be regarded as an indicator of the university’s research po-
tential. In addition, it is possible to infer the types of research activities from
the waste composition. When the conducted studies are predominantly techno-
logy-oriented, the amount of waste tends to be lower. The decrease in waste qu-
antities is also related to waste management trainings provided on campus and to
the optimisations made by researchers regarding the amounts of chemicals used
in experimental studies.

In this respect, the study offers a benchmarking opportunity for university
campuses with similar profiles and provides a concrete data basis for strategy

and action plans to be developed within the framework of the zero-waste appro-
ach.

Keywords: Sustainability, university campus, waste management, energy
use, water management, indicators
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OZET

Kiiresel iklim krizi ve siirdiiriilebilirlik yonetisimi alanlarinda yasanan hizl
doniisiim, orgiitleri yalnizca ¢evresel uyum ve teknolojik yenilikler {izerinden
degil, ayn1 zamanda calisan davraniglarini sekillendiren sosyo-orgiitsel siirec-
ler {izerinden yeniden yapilanmaya zorlamaktadir. Giincel literatiirde, ¢evresel
performansin siirdiiriilebilir bigimde iyilestirilebilmesinin, ¢alisanlarin goniillii
ve rol-0tesi ¢evreci katkilari ifade eden ¢evresel orgiitsel vatandaglik davra-
mglarinin (COVD) giiglendirilmesine bagli oldugu vurgulanmaktadir. Ancak
orgiitlerin uyguladig1 yesil politikalarin ¢alisan davranisina hangi psikososyal
mekanizmalar yoluyla doniistiigii hala net bir sekilde arastirllmamistir. Tiirkiye
baglaminda 6zellikle teknokentler gibi yenilik yogun is ekosistemlerinde cali-
san—orgiit iligkilerinin niteligini merkeze alan ¢aligsmalar da yetersiz kalmaktadir.
Bu dogrultuda bu calisma, yesil doniisiim algisinin COVD {izerindeki etkisini
aciklayan temel mekanizmanin psikolojik s6zlesme ile iliskisel ve islemsel bo-
yutlar1 olabilecegi varsayimindan hareket etmektedir. Psikolojik s6zlesme, cali-
sanlarin Orgiitle aralarindaki yazili olmayan yiikiimliilikkleri, karsilikli beklenti-
leri ve adalet algilarim yansitan kritik bir degiskendir. Iliskisel s6zlesme uzun
vadeli baglilik, gelisim ve aidiyet ekseninde goniilli katkiy1 artirirken; islemsel
sozlesme kisa vadeli, dar kapsamli ve aragsal bir degisim iliskisinin gdstergesi
olup goniillii cevresel davranislari sinirlandirmaktadir. Yesil IK uygulamalarinin
niteligi, calisanlarin, 6rgiitiin cevresel giindemine yonelik samimiyetini nasil yo-
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rumladigini belirleyerek s6zlesme tiirlerini doniistiirebilir. Bu nedenle psikolojik
sozlesme, yesil doniislimiin davranigsal sonuglarini agiklayan 6nemli bir araci
mekanizmadir. Buradan hareketle tasarlanan arastirma, Ankara ve Istanbul’daki
teknokentlerde gorev yapan 612 beyaz yaka calisandan toplanan verilerle yiirii-
tiilmiistiir. Olgiim modeli dogrulayici faktdr analiziyle; kuramsal hipotezler ise
yapisal esitlik modellemesiyle test edilmistir. Kuramsal altyapi sosyal degisim
kurami, AMO (yetenek—motivasyon—firsat) modeli ve psikolojik s6zlesme lite-
ratiirii izerine inga edilmistir. Bu yaklagim, yesil doniisiim uygulamalarinin yal-
nizca Orgiitsel siiregler lizerinden degil, calisan—orgiit degisim iliskisinin niteligi
iizerinden de etkisini agiga ¢ikarmayr miimkiin kilmigtir. Bulgular, yesil donii-
stim algisinin iliskisel psikolojik sézlesmeyi anlamli bigimde gii¢lendirdigini,
islemsel sdzlesmeyi ise zayiflatigim gostermektedir. Iliskisel sézlesme COVD
iizerinde pozitif, islemsel sdzlesme ise negatif yonde etki yaratmaktadir. Yesil
doniisiim algisindan COVD’ye dogrudan etkinin de anlamli kalmasi, psikolojik
so0zlesmenin kismi aracilik roliinii dogrulamaktadir. Bootstrap analizleri, dolay-
11 etkinin iligskisel kanalda gii¢lendirici, islemsel kanalda ise zayiflatici bir me-
kanizma ile olustugunu desteklemektedir. Caligsma, teknokent baglaminda yesil
doniisiim—psikolojik sdzlesme—COVD iliskisini biitiinciil bigimde test ederek
literatiire 6zgiin bir katki sunmaktadir. Uygulayicilara yonelik olarak, ¢evresel
hedeflerin performans ve 6diil sistemlerine adil ve agik sekilde entegre edilme-
si; yesil yetkinlikleri destekleyen siirekli egitim ve kariyer mekanizmalarinin
olusturulmasi; calisan katilimini artiran yenilik¢i ¢evreci inisiyatif kanallarinin
kurulmasi 6nerilmektedir. Arastirmanin genel sonucu, yesil doniisiimiin basari-
sinin teknik siireglerin 6tesinde calisan—orgiit iligkisinin niteligine dayandigini
gostermektedir.

Anahtar Kelimeler: Yesil Déniisiim, Yesil 1K, Psikolojik Sdzlesme, Cevre-
sel Orgiitsel Vatandaglik Davranisi, Teknokent
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The Mediating Role of the Psychological Contract in the
Effect of Green Transformation on Organizational Citizenship
Behavior for the Environment: A Study on Technopark
Employees
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ABSTRACT

The rapid transformation occurring in global climate governance and sus-
tainability management compels organizations to restructure not only through
environmental compliance and technological innovation but also through the so-
cio-organizational processes that shape employee behavior. Contemporary litera-
ture emphasizes that the sustainable enhancement of environmental performance
depends on strengthening organizational citizenship behavior for the environ-
ment (OCBE), which reflects employees’ voluntary and extra-role pro-environ-
mental contributions. However, the psychosocial mechanisms through which
organizational green policies translate into individual employee behaviors rema-
in insufficiently explored. In the Turkish context, particularly within innovati-
on-intensive ecosystems such as technoparks, studies that center on the nature of
employee—organization relationships are notably limited. Accordingly, this study
proceeds from the assumption that the primary mechanism explaining the effect
of green transformation perceptions on OCBE may lie in the relational and tran-
sactional dimensions of the psychological contract. The psychological contract
is a critical construct that reflects employees’ perceptions of unwritten obligati-
ons, mutual expectations, and fairness within the employment relationship. Re-
lational contracts enhance voluntary contributions by fostering long-term com-
mitment, development, and a sense of belonging, whereas transactional contracts
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represent short-term, narrowly defined, and instrumental exchanges that tend to
constrain discretionary environmental behaviors. The nature of green HRM pra-
ctices can shape how employees interpret the organization’s sincerity toward
environmental objectives, thereby influencing the dominant psychological cont-
ract type. For this reason, the psychological contract constitutes an essential me-
diating mechanism explaining the behavioral outcomes of green transformation
initiatives. Based on this rationale, the empirical research was conducted with
data collected from 612 white-collar employees working in technoparks located
in Ankara and Istanbul. The measurement model was tested using confirmatory
factor analysis, and the theoretical hypotheses were examined through structural
equation modeling. The theoretical foundation of the study draws upon social
exchange theory, the Ability—Motivation—Opportunity (AMO) framework, and
the psychological contract literature. This approach enables an integrated exami-
nation of how green transformation practices influence employee behavior not
only through organizational processes but also through the quality of the emplo-
yee—organization exchange relationship. The findings indicate that perceptions
of green transformation significantly strengthen relational psychological cont-
racts while weakening transactional ones. Relational contracts exert a positive
effect on OCBE, whereas transactional contracts have a negative impact. The
persistence of a significant direct effect from green transformation perceptions to
OCBE confirms the partial mediating role of psychological contract dimensions.
Bootstrap analyses support the existence of a dual-path mechanism, wherein the
indirect effect is strengthening through the relational channel and weakening
through the transactional channel. By holistically testing the green transforma-
tion—psychological contract-OCBE relationship within the technopark context,
the study makes an original contribution to the literature. Practical implications
include the integration of environmental objectives into performance and reward
systems in a fair and transparent manner, the establishment of continuous lear-
ning and career development mechanisms that reinforce green competencies,
and the creation of innovative participatory channels that enhance employee in-
volvement in environmental initiatives. Overall, the study demonstrates that the
success of green transformation depends not only on technical processes but also
on the quality of the employee—organization relationship.

Keywords: Green Transformation, Green HRM, Psychological Contract, Or-
ganizational Citizenship Behavior for the Environment, Technopark.
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OZET

Son yillarda ekolojik risklerin artmasi, yatirimci davraniglarinin degismesi,
finansal risklerin ¢esitlenmesi ile literatiirde ilgi goren kavramlardan birisi siir-
diiriilebilir finans kavrami olmustur. Yayin hacmindeki yiikselis literatiiriin sis-
tematik baglamda incelenmesini gerekli kilmistir. Caligmada bibliyometrik ana-
liz yontemi kullanilarak siirdiiriilebilir finans iizerine yapilan ¢alismalar analiz
edilmistir. Caligmanin veri setini olusturmak i¢in Web of Science veri tabaninda
endekslenen yayinlar “Sustainable Finance” anahtar kelimesi ile taranmis ve
toplam 2271 ¢alisma elde edilmistir. Elde edilen ¢alismalar, VOSviewer yazi-
lim programi ile analiz edilmis, ag haritalar1 olusturularak gorsellestirilmistir.
Calisma sonucunda elde edilen bulgulara gére, en ok yayin yapilan dil ingilizce
iken en fazla yaym 2024 yilinda yapilmistir. En iiretken kurumun ‘“University
of Oxford” oldugu gozlemlenmistir. En etkin yazarin ise Andreas G. F. Hoepner
oldugu sonucuna ulasilmistir. Bu alanda en fazla yayin yapan iilkelerin sirasiy-
la Ingiltere, Cin ve ABD oldugu, yayin sayisi ile ingiltere’nin ve atif sayisi ile
ABD’nin 6ne ¢iktig1 goriilmektedir. Stirdiiriilebilir finans alaninda en fazla yayin
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yapan ve atif alan kaynagin Journal of Sustainable Finance & Investment der-
gisi oldugu goriilmektedir. En ¢ok kullanilan anahtar kelimenin ise Sustainable
Finance oldugu sonucuna ulasilmistir. Siirdiiriilebilir finans alanindaki mevcut
literatiirli inceleyen bu calisma alana ilgi duyan aragtirmacilara kiiresel gapta
biitiinciil bir ¢erceve sunma, arastirma egilimlerini ortaya koyma, goriiniirliigii
ve etkiyi belirleme agisindan 6nemli oldugu diisiiniilmektedir.

Anahtar Kelimeler: Bibliyometrik analiz, Siirdiiriilebilirlik, Siirdiiriilebilir
Finans, Web of Science, VOSviewer

Bibliometric Analysis of Studies on Sustainable Finance

Dr. Giilsah SEN KUCUK

Sosyal Inovasyon Ajansi
gulsahsenkucuk@gmail.com
https://orcid.org/0000-0001-7535-2308
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ABSTRACT

In recent years, with the increase in ecological risks, the change in investor
behaviors and the diversification of financial risks, one of the concepts that has
gained interest in the literature has been sustainable finance. The increase in
publication volume has made it necessary to examine the literature in a system-
atic context. In the study, studies on sustainable finance were analyzed using
bibliometric analysis method. To create the data set of the study, publications
indexed in the Web of Science database were scanned using the keywords ““Sus-
tainable Finance” and 2271 studies were obtained. The obtained studies were
analyzed with the VOSviewer software program and visualized by creating net-
work maps. According to the findings obtained as a result of the study, the most
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published language is English and the most publications were made in 2024. The
most productive institution was observed to be the “University of Oxford”. It
was concluded that the most influential author was Andreas G. F. Hoepner. The
countries with the most publications in this field are the UK, China, and the US,
respectively. The UK stands out in terms of the number of publications and the
US in terms of the number of citations. The Journal of Sustainable Finance &
Investment appears to have the highest publication and citation counts in the
field of sustainable finance. The most frequently used keyword was found to
be Sustainable Finance. This study, which examines the existing literature in
sustainable finance, is considered important in providing a holistic framework
for researchers interested in the field globally, revealing research trends, and
determining visibility and impact.

Keywords: Bibliometric Analysis, Sustainability, Sustainable Finance, Web
of Science, VOSviewer
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OZET

Modern toplumlarda ortaya ¢ikan atik miktarindaki hizli artis, ¢cevre lizerinde
ciddi baskilar olusturarak kirlilik, dogal kaynaklarin tiikenmesi ve ekosistemle-
rin zarar gdrmesi gibi sonuglara yol agmaktadir. Nitekim 2022 yilinda yalnizca
elektronik atik miktarinin kiiresel 6l¢ekte yaklasik 62 milyon tona ulagsmasina
karsin, bunun yalnizca %22,3’{iniin resmfi olarak toplanip geri doniistiiriilebildigi
bildirilmektedir (WHO, 2024). Elektronik {iretiminde 6ne ¢ikan iilkelerden biri
olan Tiirkiye’de ise toplam 1,077 milyon kilogram e-atik tretilmistir. Tiirkiye
bu miktarla diinyada 20. sirada yer alirken, kisi bagina diisen 12,7 kilogram ile
40. siraya konumlanmistir (Baldé vd., 2024). Bu veriler, atik yonetimi ve kay-
naklarin stirdiiriilebilir kullanimina yonelik daha etkin politikalarin gelistirilmesi
gerekliligini agik bigimde gostermektedir.

Yakin tarihte ortaya ¢ikan Tamir Hakki (Right to Repair, R2R) hareketi, tii-
keticilerin elektronik cihazlari tamir etme ve degistirme imkanlarina erigimini
savunarak e-atik olusumunu azaltmay1 ve cihaz maliyetlerini diislirmeyi amagla-
maktadir (Bradley & Persson, 2022). Hareket, tamir araglar1 ve yedek parcalara
erisimin kolaylastirilmasi yoluyla cihazlari kullanim siiresinin uzatilmasini, ye-
rel tamir girisimlerinin desteklenmesini ve stirdiiriilebilirligin giliclendirilmesini
hedeflemektedir. ABD ve AB gibi bolgelerde mevzuatin gelisim gdstermesiyle
birlikte R2R, elektronik atiklarin azaltilmasina katki sunmakta ve daha siirdiirii-
lebilir yagam pratiklerinin benimsenmesini tesvik etmektedir (Ozturkcan, 2024).
Ayrica atik azaltimi ve kaynak verimliligine odaklanan R2R yaklagimi, tamiri
kisitlayan uygulamalara meydan okuyarak dongiisel ekonomi ilkelerini giiclen-
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dirmekte; yerel isletmeler ve istihdam i¢in yeni alanlar yaratmaktadir (Lloveras
vd., 2024). Tamir hakki hareketi, dongiisel ekonomiye ge¢is siirecinin temel bi-
lesenlerinden biri olarak degerlendirilmekte olup, tamir siire¢lerinin erisilebilir-
liginin artirilmasini, teknik bilginin paylasiminin kolaylastirilmasini ve toplum
genelinde tamir kiiltiiriiniin giiclendirilmesini tesvik etmektedir. Bununla bir-
likte, stirdiiriilebilir tamir uygulamalarinin etkili bicimde hayata gegirilebilmesi
yalnizca yasal diizenlemelerin varligina bagli olmayip; diizenleyici kurumlar,
iireticiler, tamir igletmeleri, tiiketiciler ve genel toplum dahil olmak {izere tamir
ekosisteminde yer alan tiim paydaslarin siirece aktif katilim gostermesini gerek-
tirmektedir (Svensson-Hoglund vd., 2021).

Tiirkiye’de tiiketicileri korumaya yonelik 6502 Sayili Tiiketicinin Korunma-
st Hakkinda Kanun ile birlikte bir garanti sistemi bulunmakla birlikte, mevcut
diizenlemeler heniiz AB, Birlesik Krallik veya ABD’deki 6rneklere benzer kap-
saml1 bir “Tamir Hakk:” yasas1 icermemektedir. Ozellikle garanti siiresi sonra-
sinda bagimsiz tamircilerin desteklenmesine iligskin bir zorunluluk bulunmamak-
ta, iireticilerin yedek parca tedariki saglamasina yonelik baglayici hiikiimler yer
almamakta ve tamir kilavuzlar1 ya da teknik araglara erisim hukuken teminat
altina alinmamaktadir. Tiirkiye gibi tamir kiiltlirii gelismis bir baglamda tamir
hakki diizenlemesinin olmamasi ve tamir hakkinin yasal giivenceye kavusturul-
mamig olmasi tamir davraniginin yayginlagsmasiin oniinde yapisal bir sinirlilik
olusturmaktadir. Ancak, tamir hakkinin yasal giivence altina alinmas1 Tiirkiye
gibi tamir kiiltiirii gelismis bir iilke i¢in dnemli firsat alanlarina isaret etmektedir.
En bagta dongiisel ekonomi ve ¢evresel siirdiiriilebilirlik olmak iizere, ekonomik
canlilik ve tiiketici giiclenmesi agisindan potansiyel kazanimlar sunmaktadir. Bu
noktadan hareketle, bu ¢alisma, tamir hakk: hareketini Tiirkiye baglaminda in-
celemekte ve Tiirkiye’de tamir hakkinin yasal zemine oturtulmas: ve mevcut
tamir kiiltiirii ile entegrasyonu neticesinde ortaya c¢ikabilecek olanak ve firsatlari
degerlendirmeyi amaglamaktadir.

Anahtar Kelimeler: Tamir Hakki, Cevresel Siirdiiriilebilirlik, Ddngiisel
Ekonomi, Siirdiiriilebilir Tiiketim, Tamir Kiiltiiri
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ABSTRACT

The rapid increase in the volume of waste generated by modern societies
exerts significant pressure on the environment, leading to outcomes such as pol-
lution, the depletion of natural resources, and the degradation of ecosystems. In
2022, for instance, the global volume of electronic waste alone reached approxi-
mately 62 million tonnes, yet only 22.3% of this amount was officially collected
and recycled (WHO, 2024). Tiirkiye, one of the prominent countries in electroni-
cs production, generated a total of 1.077 million kilograms of e-waste. With this
figure, the country ranked 20th worldwide in terms of total e-waste generation
and 40th in per capita production, at 12.7 kilograms (Baldé et al., 2024). These
data clearly underscore the necessity of developing more effective policies for
waste management and the sustainable use of resources.

The recently emerging Right to Repair (R2R) movement advocates for con-
sumers’ access to opportunities to repair and modify their electronic devices,
with the aim of reducing e-waste generation and lowering device-related costs
(Bradley & Persson, 2022). By facilitating access to repair tools and spare parts,
the movement seeks to extend product lifespans, support local repair initiatives,
and strengthen sustainability. As regulatory developments advance in regions
such as the United States and the European Union, R2R contributes to the re-
duction of electronic waste and encourages the adoption of more sustainable
living practices (Ozturkcan, 2024). Moreover, the R2R approach, which centres
on waste reduction and resource efficiency, challenges restrictive repair practi-
ces and reinforces the principles of the circular economy, thereby creating new
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opportunities for local businesses and employment (Lloveras et al., 2024). Re-
cognised as a key component of the transition towards a circular economy, the
Right to Repair movement promotes the enhancement of repair accessibility,
the dissemination of technical knowledge, and the wider cultivation of a repa-
ir-oriented culture within society. Nevertheless, the effective implementation of
sustainable repair practices depends not solely on regulatory frameworks but
also on the active engagement of all actors within the repair ecosystem including
regulatory bodies, manufacturers, repair professionals, consumers, and the wider
public (Svensson-Hoglund et al., 2021).

Although Tiirkiye has a consumer protection framework most notably th-
rough the Law No. 6502 on the Protection of Consumers which includes a war-
ranty system, existing regulations do not yet encompass a comprehensive “Right
to Repair” legislation comparable to those adopted in the European Union, the
United Kingdom, or the United States. In particular, there is no obligation to
support independent repairers following the expiry of the warranty period; nor
do binding provisions exist requiring manufacturers to supply spare parts, while
access to repair manuals or technical tools is not legally guaranteed. The absen-
ce of a dedicated right-to-repair regulation in a context such as Tiirkiye, where
repair culture is relatively well established, represents a structural constraint on
the wider adoption of repair practices. Nevertheless, legally securing the right
to repair highlights significant opportunity areas for a country with an already
strong repair culture. Chief among these are potential benefits for the circular
economy and environmental sustainability, alongside contributions to economic
dynamism and consumer empowerment. Building on this perspective, the pre-
sent study examines the Right to Repair movement within the Turkish context
and aims to assess the opportunities and possibilities that may emerge from le-
gally institutionalising the right to repair and integrating it with the existing re-
pair culture.

Keywords: Right to Repair, Environmental Sustainability, Circular Eco-
nomy, Sustainable Consumption, Repair Culture
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OZET

Iklim degisikligi giiniimiizde yalnizca gevresel bir sorun olmaktan ¢ikmus,
ekonomik, sosyal ve politik boyutlar1 olan kiiresel bir kriz haline gelmistir. Bu
krizin etkilerinin azaltilmasi ve daha siirdiiriilebilir bir diinyanin insa edilebilmesi
acisindan {iniversitelerin énemli bir misyonu bulunmaktadir. Universitelerden
yalnizca bilgi iireten kurumlar olmalar1 degil; 6grencileri, akademik ve idari
personeli basta olmak {izere tiim toplumu bilinglendiren, farkindalik olusturucu
ve ¢Oziim odakli aktorler haline gelmeleri beklenmektedir. Bu baglamda,
stirdiiriilebilirlik temelli yenilik¢i ¢aligmalar yiiriitmeleri ve iklim degisikligiyle
miicadeleye yonelik teknolojilerin gelistirilmesinde oncii rol tistlenmeleri kritik
bir 6nem tasimaktadir.

Bu c¢aligmanin amaci, Tiirkiye’deki iiniversitelerin stratejik planlarini UI
GreenMetric gostergeleri ¢ergevesinde inceleyerek, tiniversitelerin yesil viz-
yon seviyelerini ortaya ¢ikarmaktir. Arastirmada, tiniversitelerin stratejik plan
dokiimanlar1 dokiiman analizi yontemiyle incelenmis; bulgular, GreenMetri-
c’in altyapi, enerji ve iklim degisikligi, atik yonetimi, su kaynaklari, ulagim ile
egitim ve arastirma basliklart altinda degerlendirilmistir. Elde edilen sonuglar,
Tiirkiye’de ¢ok sayida tiniversitenin GreenMetric siralamalarina katilmasina ve
cesitli gevreci programlara dahil oldugunu ve yillar gectikge siralamada yiiksel-
diklerini gostermektedir. Bulgular ayni zamanda stirdiiriilebilirlik endekslerinin
iiniversiteleri sadece gevresel performans agisindan degil, ayn1 zamanda sosyal
sorumluluk, toplumsal etki ve seffaf yonetisim baglaminda da doniistiiriicti bir
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rol iistlendigini gostermektedir. Calismanin, yiiksekogretimde siirdiiriilebilirlik
politikalariin kurumsallagmasina katki saglamasi ve politika yapicilara yol
gosterici bir ¢cergeve sunmast amaglanmaktadir.

Calisma ayrica, 2025 yili itibariyla GreenMetric ve benzeri strdiiriilebilirlik
endekslerine yapilan basvurularin, {iniversitelerin uluslararasi goriiniirliigii,
kurumsal itibarlan ve siirdiiriilebilirlik yonetisimi agisindan giderek daha kritik
hale geldigini ortaya koymaktadir. Bu nedenle iiniversitelerin, iklim degisikli-
giyle miicadelede daha etkili rol tistlenebilmeleri i¢in yesil kampiis yaklasimini
biitiinctil bir politika ¢ergevesi haline getirmeleri ve siirdiiriilebilirlik ilkelerini
stratejik planlariin merkezine yerlestirmeleri gerektigi vurgulanmaktadir.

Anahtar Kelimeler: Greenmetric, Siirdiiriilebilirlik, Yesil Kampiis, Iklim
Degisikligi, Yesil Vizyon

Evaluation of Sustainability Performance of Universities in
Turkey in Light of GreenMetric Indicators

Research Asssistant Mustafa YILDIZ
Kocaeli University

yildiz.mustafa@kocaeli.edu.tr
https://orcid.org/0000-0003-1947-6909

ABSTRACT

Climate change has evolved from being merely an environmental problem
into a global crisis with economic, social, and political dimensions. Universi-
ties have significant responsibilities in mitigating the effects of this crisis and
building a more sustainable world. They are expected not only to be institutions
that produce knowledge, but also to become actors that raise awareness, create
understanding, and provide solutions for the entire society, especially their stu-
dents, academic and administrative staff. In this context, conducting innovative
sustainability-based studies and taking a leading role in developing technologies
to combat climate change is of critical importance. The aim of this study is to
examine the strategic plans of universities in Turkey within the framework of Ul
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GreenMetric indicators and to reveal the level of their green vision. In the rese-
arch, the strategic plan documents of the universities were examined using do-
cument analysis; the findings were evaluated under the GreenMetric headings of
infrastructure, energy and climate change, waste management, water resources,
transportation, and education and research. The results show that many univer-
sities in Turkey participate in GreenMetric rankings, are involved in various en-
vironmental programs, and have been rising in the rankings over the years. The
findings show that sustainability indices play a transformative role for universi-
ties not only in terms of environmental performance but also in terms of social
responsibility, societal impact, and transparent governance. The study aims to
contribute to the institutionalization of sustainability policies in higher education
and to provide a guiding framework for policymakers.

The study also reveals that by 2025, applications to GreenMetric and similar
sustainability indices are becoming increasingly critical for universities in terms
of international visibility, institutional reputation, and sustainability governance.
Therefore, it is emphasized that universities need to make the green campus
approach a holistic policy framework and place sustainability principles at the
center of their strategic plans in order to play a more effective role in combating
climate change.

Keywords: Greenmetric, Sustainability, Green Campus, Climate Change,
Yesil Vizyon
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OZET

Bu ¢alisma, siirdiirtilebilir seyahat ve turizm alaninda tilkelerin performan-
sini, enerji kullanimi ve karbon gostergelerine dayali olarak cok kriterli karar
verme yaklagimiyla degerlendirmeyi amaglamaktadir. Bu kapsamda siirdiiriile-
bilir seyahat endeksinde yer alan ilk 25 iilke ile Tiirkiye analizlerde alternatif
iilkeler olarak belirlenmis ve bu iilkeler i¢in siirdiiriilebilirligi ve ¢cevresel boyutu
yansitan dokuz kriter kullanilmistir. Bu kriterler, karbon yogunlugu, fosil yakit
faktord, kisi basi enerji tiiketimi, yenilenebilir enerji tiiketimi, hidroelektrik, gii-
nes ve rlizgar kaynakli elektrik tiretimi, toplam sera gazi emisyonlar1 ve ulagtir-
ma kaynakli CO, emisyonlaridir. Uzun dénemli egilimin incelenmesi amaciyla
2015, 2020 ve 2023 verileri analize dahil edilmistir. [lk asamada entropi tabanli
agirliklandirma yaklasimi kullanilarak kriterlerin nesnel agirliklar1 hesaplan-
mistir. Entropi yontemine gore, her ii¢ yil icin de kisi basina enerji tiiketimi en
onemli kriter olarak belirlenmis; bu kriteri sirasiyla yenilenebilir enerji tiiketimi
ile karbon yogunlugu takip etmistir. Kriterlerin agirliklandirilmasinin ardindan,
WASPAS yéntemi kullanilarak iilkeler siralanmistir. Ug dénem birlikte deger-
lendirildiginde, Kuzey ve Bat1 Avrupa agirlikli kiigiik ve orta 6lgekli iilkelerin
iist siralarda yer aldig, fosil yakita daha bagimli ve agir sanayisi gelismis tilkele-
rin ise alt siralarda kiimelendigi saptanmistir. Elde edilen siralamalara gore 2015
yilinda ilk ii¢ siray1 sirasiyla izlanda, Litvanya ve Isvigre almistir. Bu iilkeler,
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yenilenebilir enerji pay1 yiiksek ve karbon yogunlugu nispeten diisiik iilkeler
olarak éne ¢tkmaktadir. 2020 yilinda da benzer bir yap1 gézlenmistir. izlanda nin
liderligi devam ederken, onu sirastyla Isvicre ve Litvanya takip etmistir. Bes yil-
lik bu siireklilik, enerji ve emisyon gostergelerinin kisa vadede sinirli bir sekilde
degistigini ve siirdiiriilebilirlik performansinin biiyiik 6l¢iide yapisal faktorlere
bagl oldugunu gostermektedir. 2023 yilinda ise ilk iicteki siralama degismis;
Litvanya, Letonya ve Portekiz ilk ii¢ siray1 almistir. Letonya ile Portekiz 2023
yilinda dikkat ¢eken bir slirdiiriilebilirlik performansi sergilemis; yenilenebilir
enerji kullanimi ve emisyon yogunlugunun azaltilmasi konularinda diger tlke-
lere gore daha hizli ilerleme kaydetmistir. Belarus, Polonya, Kanada ve Cekya
gibi iilkelerin li¢c donemde de son siralarda yer almasi, bu iilkelerde karbon yo-
gunlugu ve ulagim emisyonlari agisindan doniisiimiin nispeten yavas ilerledigini
ortaya koymaktadir. Almanya ve Fransa gibi turizmde 6nde gelen iilkelerin de
orta siralarda konumlanmasi, giiglii turizm altyapisina ragmen enerji ve emis-
yon profillerinin siirdiiriilebilir seyahat baglaminda bir kisit olusturdugunu gos-
termektedir. Kiiresel turizm talebi yiiksek olan Tiirkiye nin ise {i¢ donemde de
18.-19. siralarda yer almasi, yenilenebilir enerji kullanim1 ve enerji verimliligi
konusunda adimlar atmasi ve siirdiiriilebilir seyahati desteklemek amaciyla he-
defe yonelik politikalar tiretmesi gerektigini ortaya koymaktadir. Bu sonuglar,
kiiresel turizm talebinde iist siralarda goriilen bazi iilkelerin, enerji ve emisyon
temelli bir bakis acisiyla degerlendirildiginde ustiinliiglinii koruyamadigini or-
taya koymaktadir. Calisma, politika yapicilara turizm talebini artirmanin yani
sira silirdiiriilebilirligi giiclendirmek i¢in destinasyonlarin karbon yogunlugunu
azaltma, yenilenebilir enerji altyapisini giiclendirme ve ulastirma sistemlerini
karbonsuzlastirma yoniinde oneriler sunmaktadir.

Anahtar Kelimeler: Turizm, Seyahat, Siirdiiriilebilirlik, Karbon Yogunlugu,
Enerji Tiiketimi
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Measuring Country Performance in Sustainable Travel and
Tourism: An Entropy—WASPAS Analysis based on Energy
Consumption and Carbon Indicators

Res. Asst. PhD Mustafa YILMAZ
Erciyes University
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ABSTRACT

This study aims to evaluate countries’ performance in sustainable travel and
tourism by employing a multi-criteria decision-making approach based on en-
ergy use and carbon-related indicators. For this purpose, the top 25 countries in
the Sustainable Travel Index, together with Tiirkiye, are selected as alternative
countries in the analysis, and nine criteria reflecting environmental sustainability
are used. These criteria are carbon intensity, fossil fuel factor, per capita ener-
gy consumption, share of renewable energy consumption, electricity generation
from hydropower, solar and wind energy, total greenhouse gas emissions, and
CO, emissions from transport. To capture long-term trends, data for 2015, 2020,
and 2023 are included in the analysis. In the first stage, an entropy-based weight-
ing procedure is applied to derive the objective weights of the criteria. According
to the entropy results, per capita energy consumption emerges as the most im-
portant criterion in all three years, followed by renewable energy consumption
and carbon intensity. After the weighting stage, countries are ranked using the
WASPAS method. When the three periods are evaluated jointly, it is found that
small and medium-sized countries predominantly located in Northern and West-
ern Europe occupy the upper ranks, whereas countries that are more dependent
on fossil fuels and have a heavier industrial structure cluster at the lower end of
the ranking. The results show that in 2015 the top three positions are held by
Iceland, Lithuania, and Switzerland, respectively. These countries stand out as
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economies with a high share of renewable energy and relatively low carbon in-
tensity. A similar pattern is observed in 2020. Iceland maintains its leading posi-
tion, followed by Switzerland and Lithuania. This five-year continuity indicates
that energy and emission indicators change only marginally in the short term and
that sustainability performance is largely driven by structural factors. In 2023,
however, the composition of the top three changes, with Lithuania, Latvia, and
Portugal taking the first three places. Latvia and Portugal display a remarkable
sustainability performance in 2023, achieving faster progress than other coun-
tries in expanding renewable energy use and reducing emission intensity. The
fact that Belarus, Poland, Canada, and the Czechia persistently appear at the
bottom of the ranking in all three periods suggests that the transition in terms of
carbon intensity and transport-related emissions has progressed relatively slow-
ly in these countries. The positioning of leading tourism destinations such as
Germany and France in the middle ranks indicates that, despite their strong tour-
ism infrastructure, their energy and emission profiles constitute a constraint in
the context of sustainable travel. Tiirkiye, which is characterized by high global
tourism demand, ranks 18th—19th across the three periods, revealing the need to
take further steps in renewable energy use and energy efficiency and to design
targeted policies that support sustainable travel and tourism. Overall, the find-
ings show that some countries that appear at the top of global tourism demand
rankings are unable to maintain this advantage when assessed from an energy
and emission-based perspective. The study offers policy recommendations for
strengthening sustainability by increasing tourism demand and reducing the car-
bon intensity of destinations, enhancing renewable energy infrastructure, and
decarbonizing transport systems..

Keywords: Tourism, Travel, Sustainability, Carbon Intensity, Energy Con-
sumption
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Uretken Yapay Zekanin Cevresel Ayak izi: Mevcut Durum ve
Suirdiiriilebilir Coziimler

Mustafa Kemal MAYUK

Dogus Universitesi
202491018018@dogus.edu.tr
https://orcid.org/0009-0002-5698-0813

OZET

Uretken yapay zeka sistemlerinin benimsenmesi hizla genislemis, uygulama-
lar giderek artan sekilde geleneksel web tarama ve arama motoru islevlerinin
yerini almaktadir. Uretken YZ modellerinin egitimi ve dagitimi, geleneksel bi-
lisim bilesenlerinin yeteneklerinin dtesinde paralel ve yliksek hizli iglemler ger-
ceklestirebilen 0zellesmis hesaplama donanimlarinin—grafik isleme birimleri
(GPU’lar) ve tensor isleme birimleri (TPU’lar) dahil olmak tizere—iiretilmesini
ve kullanilmasini gerektirmektedir. Her gelismis versiyonlarinda giderek artan
parametre sayilariyla karakterize edilen bu modellerin siirekli evrimi, ¢ip tireti-
mine yonelik talebi yogunlastirmis, dolayisiyla tedarik zinciri alt bilesenlerinin
iiretimini ve nadir toprak elementlerinin ¢ikarilmasini artirmigtir. Bu ¢aligma ¢ift
yonlii bir perspektif benimsemektedir: kullanim agisindan, model mimarileri ve
uygulama alanlariyla iligkili olarak enerji ayak izini incelemekte; iiretim agi-
sindan ise, tlim tedarik zinciri boyunca donanim iiretimiyle iliskili kapsamli su,
karbon ve enerji ayak izlerini analiz etmektedir. Arastirmanin hedefleri iki yon-
liidiir: birincisi, tiretken YZ sistemlerinin hem kullanimi hem de iiretiminde i¢kin
olan gizli ¢cevresel maliyetleri aydinlatmak; ikincisi ise, azaltma i¢in potansiyel
teknolojik ve politik ¢oziimleri degerlendirmektir.

Anahtar Kelimeler: Yesil Yapay Zeka, Siirdiiriilebilir Yapay Zeka, Uretken
Yapay Zeka, Biiylik Dil Modelleri, Karbon-Notr Hesaplama
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The Environmental Footprint of Generative Al: Current State
and Sustainable Solutions

Mustafa Kemal MAYUK
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ABSTRACT

The adoption of generative artificial intelligence systems has expanded
rapidly, with applications increasingly replacing traditional web browsing and
search engine functionalities. The training and deployment of generative Al
models necessitate the production and utilization of specialized computational
hardware—including graphics processing units (GPUs) and tensor processing
units (TPUs)—capable of executing parallel, high-speed operations beyond the
capabilities of conventional computing components. The continuous evolution
of these models, characterized by progressively larger parameter counts with
each version, has intensified demand for chip manufacturing, thereby amplify-
ing the production of supply chain sub-components and the extraction of rare
earth elements. This study adopts a dual perspective: from a usage standpoint, it
examines the energy footprint in relation to model architectures and application
domains; from a production standpoint, it analyzes the comprehensive water,
carbon, and energy footprints associated with hardware manufacturing across
the entire supply chain. The research objectives are twofold: first, to illuminate
the concealed environmental costs inherent in both the utilization and production
of generative Al systems; second, to evaluate potential technological and politi-
cal solutions for mitigation.

Keywords: Green Al, Sustainable Al, Generative Al, Large Language Mod-
els, Carbon-Neutral Computing
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G7 Ulkelerinin Siirdiiriilebilirlik Performansi
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OZET

Basgta insanlar olmak iizere, sadece bugiiniin yasayan tiim canlilarin1 degil,
ayn1 zamanda gelecekteki tiim canlilarin da daha iyi yasamasini hedefleyen siir-
diiriilebilirligin ti¢ temel unsuru vardir; Cevresel, ekonomik ve sosyal siirdiirii-
lebilirlik. Birlesmis Milletler (BM) orgiitiiniin 2030 yili ajandasindaki 17 farkli
stirdiiriilebilir kalkinma hedefi, siirdiiriilebilirligin bu ii¢ temel unsurunu da iger-
mektedir. Birlegsmis Milletler Genel Kurulu tarafindan 2015 yilinda kabul edilen
ve Birlesmis Milletler orgiitiiniin 193 {iyesi tarafindan onaylanan siirdiiriilebilir
kalkinma hedeflerine ulasma diizeyi, iilkelerin siirdiiriilebilirlik performanslari-
nin en giiglii ve temel gostergeleri olmuslardir. Ulkelerin siirdiiriilebilirlik per-
formansi, BM 2030 ajandasindaki siirdiiriilebilir kalkinma hedeflerine (SKA) ne
kadar yakin olduklarina bakilarak rahatlikla 6l¢iilebilir. Bu ¢calismada, diinyanin
en biiylik yedi ekonomisinin (Amerika Birlesik Devletleri, Almanya, Birlesik
Krallik, Fransa, Italya, Japonya ve Kanada) siirdiiriilebilirlik performanslari, BM
2030 ajandasindaki 17 siirdiiriilebilir kalkinma hedefine yaklasma mesafelerine
gore Ol¢iillip siralanmistir. G7 iilkeleri, kiiresel net zenginligin yaklasik %64 {inii
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(yaklasik 263 trilyon $) olusturur. Siirdiiriilebilirlik raporlarindan elde edilen is-
tatistikler bu bildiride veri kaynagi olarak kullanilacaktir. Bu 6l¢iimde ve sirala-
mada, literatiirde giderek daha fazla kullanilan ¢ok kriterli karar alma yontemle-
ri uygulanacaktir. Bilindigi gibi, ¢cok kriterli karar verme yontemleri (MCDM),
cogu zaman birbiriyle ¢elisen performans kriterlerini degerlendirerek dogru se-
¢imlerin yapilmasini saglayan yontemlerdir. Bildirinin sonug boliimiinde, hangi
gelismis ekonomilerin siirdiiriilebilirlik performansinda da basarili oldugu, han-
gilerinin bir adim geride kaldig1 ve bu durumun nedenleri agiklanacaktir.

Anahtar Kelimeler: Sirdiriilebilirlik Performansi, Sirdiiriilebilirlik, BM
2030 Siirdiiriilebilir Kalkinma Amaclar1 (SKA), G7 Ulkeleri, Cok Kriterli Karar
Alma (CKKYV)

Sustainability Performance of the G7 Countries
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Dr. Ogr. Uyesi Mehmet CIVELEK
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ABSTRACT

Aiming not only for today’s living beings but also for future living beings to
live better, sustainability has three pillars including environmental, economic
and social sustainability. The 17 different goals in the UN 2030 Agenda include
all these three pillars of sustainability. The level of achievement of the sustain-
able development goals, which were adopted by the United Nations General
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Assembly in 2015 and approved by its 193 members, have been the strongest
indicators of the sustainability performance of countries. The sustainability per-
formance of countries can be measured according to how close they are to the
sustainable development goals (SDGs) in the UN 2030 Agenda. In this study, the
sustainability performances of the world’s seven largest economies (the United
States, Germany, Great Britain, France, Italy, Japan, Canada) be measured and
ranked according to their distance from approaching the 17 sustainable devel-
opment goals in the UN 2030 agenda. G7 countries account for about 64% of
global net wealth (about $263 trillion). Statistics obtained from sustainability
reports will be used as a data source in this paper. In this measurement, some
of the multi-criteria decision-making methods that are increasingly used in the
literature will be applied. As it is known, multi-criteria decision-making methods
(MCDM) are methods that enable the right choices to be made by evaluating
performance criteria that often contradict each other. As a result of the paper,
the determinations regarding which developed economies are also successful in
sustainability performance, which ones are one step behind, and the reasons for
this situation will be explained.

Keywords: Sustainability Performance, Sustainability, UN 2030 Sustainable
Development Goals (SDGs), the G7 Countries, Multi-Criteria Decision Making
(MCDM)

318



NA .
@IC'GF}GRE 5 INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

Su Tiiketimi Farkindah@im1 Arttirmaya Yonelik iletisim
Stratejileri: Kamu Spotlar1 Uzerinden Ornek Bir Model
Onerisi

Nagehan ESKITOGLU

Kocaeli University

nagehaneskitoglul @gmail.com
https://orcid.org/0009-0008-8899-2636

Ferhat MALGAZ

Kocaeli University
ferhat1981@gmail.com
https://orcid.org/0009-0003-2044-5744

Gamze YETKIN CILIZOGLU
Kocaeli University
yetkingamzec@yahoo.com
https://orcid.org/0000-0003-0149-034X

OZET

Tiirkiye’de artan niifus yogunlugu ve iklim degisiklikleriyle birlikte su kay-
naklarinin azalmasi ciddi bir ¢evresel risk olugturmaktadir. Son yillarda barajlar-
daki su seviyelerinin kritik diizeylere inmesi ve Bursa, izmir gibi illerde yasanan
planl su kesintileri, stirdiirtilebilir su yonetimi ve su tasarrufu konusunda top-
lumsal biling diizeyinin yetersiz oldugunu gostermektedir. Bu durum, yalnizca
teknik onlemlerle degil, bireysel ve toplumsal davranig degisimini destekleyen
etkili iletisim stratejileriyle ele alinmasi gereken bir sorun olarak ortaya ¢ikmak-
tadir. Bu ¢alisma, siirdiiriilebilirligin sosyal boyutu ¢er¢evesinde, su tasarrufu ve
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kuraklik temali kamu spotlarinin kullandig1 mesaj stratejilerini ve gorsel anlatim
bicimlerini incelemeyi amaglamaktadir. Arastirmanin temel sorusu, bu spotlarin
izleyiciye korku, mantik ve ¢oziim odakli yaklagimlar tizerinden nasil ulastigi ve
ideal bir kamu spotunun hangi iletisim unsurlarini igermesi gerektigidir. Calisma
da, kamu spotlari nitel arastirma yontemleri kapsaminda igerik analizi ve gorsel
inceleme teknikleriyle degerlendirilmistir. Analizde iki ana kategori kullanilmis-
tir: Gorsel Tema ve Duygusal Ton. Gorsel Tema, spotlarda kullanilan renk paleti,
sahne kurgusu ve nesne yerlesimi araciligiyla aktarilan temel anlati yapisini ifade
etmektedir. Duygusal Ton ise izleyicide uyandirilmak istenen baskin duygu du-
rumunu (kaygi, umut, ciddiyet gibi) tanimlamaktadir. Elde edilen bulgular, mev-
cut kamu spotlarinin biiyiik 6l¢iide kiiresel tehdit senaryolari (buzullarin erimesi,
kurak toprak goriintiileri) ve bireysel israf davraniglari iizerinden korku ve kaygi
temelli bir iletisim stratejisi benimsedigini gdstermektedir. Bu spotlarin énemli
bir kismyi, izleyiciyi dogrudan yonlendiren pratik ve uygulanabilir su tasarrufu
onerileri sunma konusunda sinirli kalmaktadir. Arastirmanin bir sonraki asama-
sinda, kamu spotlarinin hedef kitle {izerindeki etkisini somut olarak 6lgebilmek
amaciyla anket ve derinlemesine miilakat ¢caligmalar1 yapilmasi planlanmaktadir.
Boylece, meveut mesaj stratejilerinin davranis degisikligi yaratma diizeyi daha
net bir bigcimde degerlendirilebilecektir. Calismanin beklenen sonuglari arasinda,
mevcut kamu spotlarinin duygusal vurguya dayali bir anlati1 agirligi tagidigi ve
¢ozlim odakli yonlendirme bakimindan eksiklikler barindirdigi bulgusu yer
almaktadir. Bu baglamda, ¢alismanin sonunda su siirdiiriilebilirligine yonelik
toplumsal farkindaligi artirmayr amaglayan, kiiltiirel baglami1 goézeten, gorsel
temasiyla ¢6ziim odakli davraniglari 6n plana ¢ikaran ve izleyiciyi somut eyleme
yonlendiren 6rnek bir kamu spotu modeli 6nerisi sunulacaktir.

Anahtar Kelimeler: Su Siirdiiriilebilirligi, Kamu Spotu, Toplumsal Farkin-
dalik, Su Tasarrufu, Icerik Analizi
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ABSTRACT

The decrease in water resources in Turkey, coupled with increasing popula-
tion density and climate change, poses a serious environmental risk. The critical
drop in dam water levels in recent years and the planned water outages experien-
ced in provinces like Bursa and izmir demonstrate an inadequate level of soci-
al awareness regarding sustainable water management and water conservation.
This situation emerges as a problem that must be addressed not only through
technical measures but also through effective communication strategies that sup-
port individual and societal behavioral change. This study aims to examine the
message strategies and visual narratives used in public service announcements
(PSAs) on the themes of water conservation and drought, within the framework
of the social dimension of sustainability. The main research question is how the-
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se spots reach the audience through fear, logic, and solution-oriented approac-
hes, and which communication elements an ideal PSA should include. The study
evaluated PSAs using qualitative research methods, specifically content analysis
and visual examination techniques. Two main categories were used in the analy-
sis: Visual Theme and Emotional Tone. Visual Theme refers to the fundamen-
tal narrative structure conveyed through the color palette, scene construction,
and object placement used in the spots. Emotional Tone defines the dominant
emotional state (such as anxiety, hope, seriousness) intended to be evoked in
the viewer. The findings obtained indicate that existing PSAs largely adopt a
fear and anxiety-based communication strategy through global threat scenarios
(melting glaciers, images of parched land) and individual wasteful behaviors. A
significant portion of these spots is limited in offering practical and actionable
water-saving suggestions that directly guide the viewer. The next phase of the
research plans to conduct surveys and in-depth interviews to concretely measure
the impact of PSAs on the target audience. Thus, the degree to which current
message strategies create behavioral change can be evaluated more clearly. The
expected results of the study include the finding that existing PSAs heavily rely
on emotional emphasis and contain deficiencies in solution-oriented guidance.
In this context, the study will conclude by proposing a sample PSA model that
aims to increase social awareness for water sustainability, considers the cultural
context, highlights solution-oriented behaviors with its visual theme, and directs
the audience toward concrete action.

Keywords: Water Sustainability, Public Service Announcement (PSA), Soci-
al Awareness, Water Conservation, Communication Strategy
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OZET

Cevresel Siirdiiriilebilirligin temel unsurlarindan biri, dogal kaynaklarin ver-
imli ve bilingli kullanimidir. su, enerji,toprak ve biyolojik kaynaklarin asir1 tiike-
timi, ekosistemlerin bozulmasina ve kaynaklarin tiikenmesine neden olmaktadir.
bu baglamda yenilenebilir enerji kaynaklarimin kullanimi tegvik edilerek fosil
yakitlara olan bagimliligin azaltilmasi hedeflenmektedir. Ayn1 zamanda ener-
ji verimliligi uygulamalari, ¢evre iizerindeki baskiy1 azaltmada 6nemli bir rol
oynamaktadir.

Bir diger 6nemli konu atik yonetimi ve dongiisel ekonomi anlayisidir.
atiklarin azaltilmasi, yeniden kullanimi ve geri doniistiiriilmesi; hem dogal
kaynak tiiketimini diisiirmekte hem de cevre kirlililigini dnlemektedir. Cevre-
sel siirdiiriilebilirlik ayn1 zamanda iklsim degisikligiyle miicadeleyi de kapsar.
Sera gazi salimlariin azaltilmasi,karbon ayakizin diigiiriilmesi ve doga temelli
¢Oziimlerin uygulanmasi, kiiresel 1sinmanin etkilerini sinirlandirmak agisindan
etkilidir. Bununla birlikte biyocesitliligin korunmasi, dogal yasam alanlarin
tahrip edilmemesi ve ekosistemlerin siirekliligin saglanmasi ¢evresel siirdiiriile-
bilirligin temel hedefleri arasindadir.

Sonug olarak gevresel stirdiiriilebilirlik, yalnizca ¢evreyi korumay1 degil, in-
san sagligini, yagam kalitesini ve gelecek nesillerin refahini giivence altina al-
may1 amaglayan bir yaklagimdir.

Anahtar Kelimeler: Iklim Degisikligi,Siirdiiriilebilirlik,Cevre,Gelece-
k,Yasam
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ABSTRACT

One of the fundamental elements of environmental sustainability is the ef-
ficient and conscious use of natural resources. The excessive consumption of
water, energy, soil, and biological resources leads to the degradation of ecosys-
tems and the depletion of natural resources. In this context, promoting the use of
renewable energy sources aims to reduce dependence on fossil fuels. At the same
time, energy efficiency practices play a significant role in reducing pressure on
the environment.

Another important issue is waste management and the concept of the circular
economy. Reducing waste, reusing materials, and recycling help both to decrease
natural resource consumption and to prevent environmental pollution. Environ-
mental sustainability also encompasses the fight against climate change. Reduc-
ing greenhouse gas emissions, lowering the carbon footprint, and implementing
nature-based solutions are effective in limiting the impacts of global warming.
Moreover, protecting biodiversity, preventing the destruction of natural habitats,
and ensuring the continuity of ecosystems are among the main objectives of en-
vironmental sustainability.

In conclusion, environmental sustainability is a comprehensive approach that
aims not only to protect the environment but also to safeguard human health,
quality of life, and the well-being of future generations.

Keywords: Climate Change, Sustainability, Environment, Future, Life
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OZET

Frampton (2007), mimarlikta siirdiiriilebilirlik tartigmalar1 ve mimarlik-doga
iliskisinin yeniden ele alinmasini 2000°1i yillarin basina tarihler. Mimarlik prati-
gindeki bu tutumun teorik referanslari igin ise lan Mcharg’in Design with Nature
(1995/1969) ve Gregotti’nin Territory and Architecture (1997) eserlerine isaret
eder. Yapi arazisinin igerisinde yer aldig1 dogal ya da kentlesmis ¢evreyle etkin
ve uyumlu iligkiler kurulmasini 6neren bu eserler, mimarlik pratikleri icerisin-
de farkh stirdiiriilebilir tasarim stratejileri ve prensipleri gelistirmesiyle karsilik
bulmustur.

Diger yandan, mimarlik pratiginin, yap1 arazisini mimari program ekseninde
donistiirme zorunlulugu, yapinin ¢evresiyle iliski kurmasini ve siirdiiriilebilirli-
&i bir tasarim yaklasimi olarak benimsemesini sekteye ugratmakta; siirdiiriilebi-
lirlik, salt yapi igerisinde, ¢evresinden kopuk tasarim stratejileri olarak karsilik
bulmaktadir. Mimari programin, yap1 arazisinin potansiyeli ile zithigini ele alan
caligmalar, tasarimi mimari programin gereklerini karsilamak ugruna; ¢evresel
iligkileri diglamasini elestirmekte; arazi ile yapinin biitiinlesmesindeki olanak-
lan tartigmaktadir (Marot, 1999; Bingol, 2020). Bu baglamda olanakli bulunan
durum, yapinin kiitleselliginin bozulmas1 ve mimari programin, i¢-dis mekansal
stirekliligi yaratilacak sekilde tasarlanmasidir (Berrizbeitia&Pollak, 1999; Bets-
ky, 2002; Aymonino & Mosco, 2006). Buna bagli olarak mimari program ve yapi1
kabugunun arazi ile biitiinlesmesinin, tasarim odakl kritik bir siirdiiriilebilirlik
yaklasimi olusturacagi goriilmektedir.
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Bu baglamda bildiride, Sanal Mimarlik tarafindan tasarlanan Sishane Park
Kentsel Meydan1 ve Yeraltt Otoparki projesi (SANAL Arc, 2013) degerlendi-
rilmek iizere secilmistir. Istanbul Karakdy’de, kentsel ¢evre igerisinde yer alan
projede hem araziden kaynaklanan islevler -kamusal meydan- hem de yeni prog-
raminin gerekleri —otopark- karsilanmaktadir. Arazisi ile iligkisi igerisinde yapi,
tasarim kararlar1 agisindan kentsel ¢evre ile biitiinlesme potansiyeli yiiksek ola-
rak degerlendirilmistir. Yine de projede 6nerilen meydan ve otopark islevlerinin
bir aradaliginin mekansal kullanimda siireklilik olusturamadig1 ve tasarlanan ka-
musal meydanin, ¢gogunlukla bir gecis alani olarak isledigi goriilmiistiir.

Cevresiyle bigcimsel ve islevsel agidan biitiinlesmeye yonelik tasarim karar-
lar1 ekseninde degerlendirildiginde proje, yapi-arazi iliskisi agisindan yiiksek
biitiinlesme seviyesinde goriilmiis; yine de onerilen kamusal meydanin mekan-
sal siireklilik yaratamamasi olumsuz bir durum olarak degerlendirilmistir. Sonug
olarak bildiride sunulan tartigma, yapinin arazisi ve kentsel ¢evresiyle biitiinles-
mesinin tasarim odakli bir siirdiiriilebilirlik yaklasimi olarak tartigilabilmesine
zemin olusturmaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Yap1 Arazisi, Mimari Program, Mi-
mari Tasarim, Kentsel Cevre.
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Sustainability in Architecture
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ABSTRACT

Frampton (2007) dates the discussions on sustainability in architecture and
the re-examination of the relationship between architecture and nature to the ear-
ly 2000s. For the theoretical references of this approach in architectural practice,
he points to Ian Mcharg’s Design with Nature (1995/1969) and Gregotti’s Terri-
tory and Architecture (1997). These works, which propose establishing effective
and harmonious relationships between the building site and its natural or urbani-
zed surroundings, have been met with the development of different sustainable
design strategies and principles within architectural practices.

On the other hand, the necessity of architectural practice to transform the
building site around the architectural program hinders the building’s relationship
with its surroundings and the adoption of sustainability as a design approach.
Instead, sustainability is reflected in design strategies that are isolated from their
surroundings, solely within the building. Studies addressing the contrast betwe-
en the architectural program and the potential of the building site criticize the
exclusion of environmental relationships in favor of meeting the requirements of
the architectural program and discuss the possibilities of integrating the site and
the building (Marot, 1999; Bingdl, 2020). In this context, the feasible situation
is the disruption of the massiveness of the architectural structure and the design
of the architectural program in a way that creates internal-external spatial con-
tinuity (Berrizbeitia & Pollak, 1999; Betsky, 2002; Aymonino & Mosco, 2006).
Accordingly, it is seen that the integration of the architectural program and the
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building envelope with the site will form a design-oriented critical sustainability
approach.

In this context, Sishane Park Urban Square and Underground Parking Garage
project designed by Sanal Architecture (SANAL Arc, 2013) is selected for evalu-
ation in this study. Located in Karakoy, Istanbul, within the urban environment,
the project meets both the functional requirements of the site—a public squa-
re—and the requirements of the new program—a parking garage. In terms of its
relationship with the site, the building has been assessed as having high potential
for integration with the urban environment in terms of design decisions. Howe-
ver, it was observed that the coexistence of the proposed square and parking lot
functions in the project did not create continuity in spatial use, and the designed
public square mostly functioned as a pedestrian transition area.

When evaluated in terms of design decisions aimed at formal and functional
integration with its surroundings, the project was seen as having a high level of
integration in terms of the building-site relationship; however, the inability of
the proposed public square to create spatial continuity was considered a negative
aspect. In conclusion, the discussion presented in the paper provides a basis for
discussing the integration of the building with its site and urban environment as
a design based sustainability approach.

Keywords: Sustainability, Building Site, Architectural Program, Architectu-
ral Design, Urban Environment.
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Atcilik Sektorii ve Siirdiiriilebilirlik

Dr. Necati SIMSEK

Tiirkiye Jokey Kuliibii (TJK)
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OZET

Atcilik sektorti, insanlik tarihi boyunca ekonomik, sosyal ve askeri anlamda
merkezi bir rol oynanustir. Ilk evcillestirildigi dénemlerden itibaren atlar; ula-
sim, tarim {iretimi, ticaret yollar1 ve savunma sistemlerinin ayrilmaz bir pargasi
olmusgtur. Sanayi Devrimi ve motorlu araglarin yayginlagsmasiyla bu islev azalir-
ken, atlar yeni bir ekonomik ve kiiltiirel role biiriinmiistiir. Glinlimiizde atgilik
sektoril; spor, yarigcilik, rekreasyon, turizm, hobi amagh yetistiricilik, terapi ve
ekolojik tarim gibi farkl alanlarda faaliyet gostermektedir. Ozellikle gelismis
iilkelerde atcilik; biiylik bir ekonomik deger zinciri olusturmustur. Bu zincir
icerisinde; at yetistiricileri, biniciler, seyisler, veteriner hekimler, yem iireticileri,
ekipman imalat¢ilari, turizm isletmeleri ve organizatorler yer almaktadir.
ABD, Ingiltere, Fransa, Almanya ve Avustralya gibi iilkelerde atcilik sektorii
milyarlarca dolarlik ekonomik hacme ulasmis ve yiiz binlerce kisiye dogrudan
veya dolayl istihdam saglamistir. Ancak bu biiyiime beraberinde bazi ¢evresel
ve sosyal sorunlar1 da getirmistir. Ozellikle; asir1 mera kullanimi (overgrazing),
su kaynaklarinin yogun tiikketimi, giibre ve kimyasal atiklarin ¢evreye karismasi,
habitat kayb1 ve biyolojik ¢esitlilik azalmasi, hayvan refahi sorunlar gibi fak-
torler siirdiiriilebilirlik tartigmalarin1 beraberinde getirmistir. Bu noktada siirdii-
riilebilirlik kavram kritik bir role sahiptir. Ik kez 1987 Brundtland Raporu’nda
tanimlanan stirdiiriilebilir kalkinma; “gelecek nesillerin kendi ihtiyaglarini kargi-
lama yetenegini tehlikeye atmadan, bugiiniin ihtiyaclarini karsilamak™ seklinde

329



@IHARﬁ . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

ifade edilmistir. Bu tanim 15181nda, at¢ilik sektdriiniin de uzun vadeli varligin
stirdiirebilmesi i¢in gevreyle uyumlu, ekonomik olarak dengeli ve sosyal agidan
adil bir liretim yapisina sahip olmas1 gerekmektedir. At¢ilik sektoriiniin yalnizca
bir spor ya da geleneksel faaliyet degil, ayn1 zamanda 6nemli bir ekonomik ve
cevresel aktor oldugunu ortaya koymustur. Saglikli bir gelecek i¢in bu sektdriin
stirdiiriilebilir tarim, ¢evre koruma ve etik {iretim anlayisiyla yeniden yapilan-
dirilmas: gerekmektedir. Bu baglamda, atcilik ekonomisinin siirdiiriilebilirlik
perspektifiyle yeniden degerlendirilmesi, hem giiniimiiz gevresel sorunlarimin
¢Oziimiine katki sunabilecek hem de kirsal kalkinma, istihdam ve kiiltiirel mira-
sin korunmasi agisindan 6nemli firsatlar yaratabilecektir.

Anahtar Kelimeler: Atcilik Ekonomisi, Siirdiiriilebilirlik, Kirsal Kalkinma,
Yesil Tarim, Hayvan Refahi.

Equestrian Industry and Sustainability
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necatisimsek 1808@gmail.com
https://orcid.org/ 0000-0003-4702-5590

ABSTRACT

The equestrian industry has played a central role in human history in econo-
mic, social, and military terms. From their earliest domestication, horses have
been an integral part of transportation, agricultural production, trade routes, and
defense systems. While this function diminished with the Industrial Revolution
and the spread of motor vehicles, horses have taken on a new economic and
cultural role. Today, the equestrian industry operates in diverse fields such as
sport, racing, recreation, tourism, hobby breeding, therapy, and ecological far-
ming. In developed countries in particular, the equestrian industry has created a
vast economic value chain. This chain includes horse breeders, riders, grooms,
veterinarians, feed producers, equipment manufacturers, tourism businesses, and
organizers. In countries such as the USA, UK, France, Germany, and Austra-
lia, the equestrian sector has reached an economic volume of billions of dollars
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and provides direct or indirect employment to hundreds of thousands of people.
However, this growth has also brought with it some environmental and social
problems. Specifically; overgrazing, intensive consumption of water resources,
release of fertilizers and chemical waste into the environment, habitat loss and
decrease in biodiversity, animal welfare problems, factors such as these have
brought about discussions on sustainability. At this point, the concept of susta-
inability plays a critical role. First defined in the 1987 Brundtland Report, sus-
tainable development is expressed as “meeting the needs of the present without
jeopardizing the ability of future generations to meet their own needs”. In light
of this definition, the equestrian sector also needs to have an environmentally
friendly, economically balanced, and socially equitable production structure in
order to ensure its long-term survival. The study revealed that the equestrian
sector is not only a sport or traditional activity, but also a significant economic
and environmental actor. For a healthy future, this sector needs to be restructured
with a focus on sustainable agriculture, environmental protection, and ethical
production. In this context, re-evaluating the equestrian economy from a susta-
inability perspective can contribute to solving current environmental problems
and create significant opportunities in terms of rural development, employment,
and the preservation of cultural heritage.

Keywords: Equine Economy, Sustainability, Rural Development, Green
Agriculture, Animal Welfare.
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Fen Bilimleri Dersinde Siirdiiriilebilirlik: Kalict Ogrenme ve
Déniisiimiin Insasi
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OZET

Egitim, disiplinleraras1 yapisiyla ulusal ve uluslararasi ilerlemenin temel
unsurlarindan biri olarak kabul edilmektedir. Egitim sistemlerinin siirdiiriile-
bilir gelismeler dogrultusunda yeniden yapilandirilmasi ¢evresel, ekonomik ve
toplumsal sorunlarin ¢oziimiinde de kritik bir rol ustlenmektedir. Bir olgunun
stirdiiriilebilir olmasi; onun zaman igerisinde varligini koruyabilmesi, dayanakli
kalabilmesi ve siireklilik gdsterebilmesiyle miimkiin olmaktadir. Siirdiiriilebilir
yasama yOnelik motivasyonun tarihi, gegmise kadar dayansa da bu anlayisin tes-
vik edilmesine iliskin sistematik ¢aligmalarin oldukga yeni oldugu bilinmektedir.
Giiniimiiz diinyas1 ¢evresel sorunlar, ekonomik yasam ve dijital doniisiim gibi
¢ok boyutlu sorunlarla kars1 karsiya kalmaktadir. Bu sorunlara biitiinciil ve uzun
vadeli ¢oziimler arayisi, siirdiiriilebilirligi yalnizca ¢evreci bir yaklasim olmak-
tan ziyade sosyal, ekonomik ve kiiltiirel boyutlar1 kapsayan ¢ok boyutlu bir ya-
sam felsefesi haline getirmistir. Bu ¢aligmanin amaci stirdiiriilebilirlik kavramini
fen bilimleri dersi baglaminda arastirarak, ilgili derse siirdiiriilebilirlik temelli
iceriklerin nasil entegre edilebilecegini incelemektir. Caligmanin yontemi, alan-
yazin taramasina dayali nitel bir arastirma olarak belirlenmistir. Fen bilimlerinde
stirdiiriilebilirlik anlayis1 6grencilerin ¢evresel duyarlilik, bilimsel diisiinme ve
yasam becerilerini gelistirmek amaciyla ¢esitli yontem ve tekniklerle destek-
lenmektedir. Bu baglamda proje tabanli 6grenme, dgrencilerin siirdiiriilebilirlik
temal1 projeler gelistirerek gergek yasam sorunlarina iligkin ¢6ziim bulmalarini
saglayabilir. Problem temelli 6grenme, ¢evresel sorunlarin bilimsel yontemlerle
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aragtirilip tartisilmasina olanak taniyabilir. Disiplinlerarasi yaklasimlar, fen bi-
limlerini diger disiplinlerle biitiinlestirerek siirdiiriilebilir kalkinma hedefleriyle
bagdastirabilir. Deneysel etkinlikler, geri doniisiim gibi deneysel uygulamalar
araciligryla 6grencilerin dogrudan gézlem ve deneyim kazanmasini saglayabi-
lir. Hazirlanan sosyal sorumluluk projeleri ise toplumsal diizeyde siirdiiriilebilir
yasam aligkanliklarinin benimsenmesine katki sunabilir. Siirdiiriilebilirligin fen
bilimleri dersine yansimasi, farkli yontem ve tekniklerle de zenginlestirilebilir.
Fen bilimleri egitiminin siirdiiriilebilirlik bilincini gelistiren bir yasam anlayisi
kazandirmasi noktasinda 6nemli oldugu ve buna yonelik ¢alismalarla desteklen-
mesi gerektigi diisiiniilmektedir.

Anahtar Kelimeler: Fen bilimleri, Stirdiiriilebilirlik, Alanyazin taramasi, Di-
siplinlerarasi yaklagim.

Sustainability in Science Classes: Building Lasting Learning
and Transformation
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ABSTRACT

Education, with its interdisciplinary structure, is recognized as one of the fun-
damental elements of national and international progress. The restructuring of
education systems in line with sustainable development also plays a critical role
in solving environmental, economic, and social problems. For something to be
sustainable, it must be able to maintain its existence over time, remain resilient
and demonstrate continuity. Although the motivation for sustainable living dates
back to the past, it is known that systematic efforts to promote this understan-
ding are relatively new. Today’s world faces multidimensional problems such
as environmental issues, economic life, and digital transformation. The search
for holistic and long-term solutions to these problems has turned sustainability
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into a multidimensional philosophy of life that encompasses social, economic,
and cultural dimensions rather than just an environmental approach. The aim of
this study is to investigate the concept of sustainability in the context of science
education and to examine how sustainability-based content can be integrated
into the relevant course. The method of the study is defined as a qualitative rese-
arch based on a literature review. The understanding of sustainability in science
is supported by various methods and techniques aimed at developing students’
environmental awareness, scientific thinking, and life skills. In this context, pro-
ject-based learning can enable students to find solutions to real-life problems by
developing sustainability-themed projects. Problem-based learning can enable
environmental issues to be researched and discussed using scientific methods.
Interdisciplinary approaches can integrate science with other disciplines and
align them with sustainable development goals. Experimental activities can
enable students to gain direct observation and experience through experimental
applications such as recycling. Social responsibility projects can contribute to
the adoption of sustainable living habits at the societal level. The reflection of
sustainability in science education can be enriched through different methods
and techniques. It is considered important for science education to foster a life
philosophy that develops sustainability awareness and to support this through
relevant initiatives.

Keywords: Science, Sustainability, Literature review, Interdisciplinary ap-
proach.
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OZET

Erken ¢ocukluk donemi, ¢ocuklarin ¢evreyi tanima bigimlerinin sekillendigi;
doga, canlilar ve siirdiiriilebilir yasamla ilgili ilk kavrayislarinin temellendigi
kritik bir geligim siirecidir. Bu donemde sunulan ¢evre temelli 6grenme dene-
yimleri, yalnizca bilissel alan1 degil; sosyal-duygusal gelisim, sorumluluk bi-
linci, motor beceriler ve iletigim gibi ¢oklu gelisim alanlarini da destekleyerek
cocuklarin cevreyle biitiinciil bir iliski kurmasina katki saglamaktadir. Kaynas-
tirma Ogrencileri ise dikkat toplama, yonergeleri takip etme, iletisim baglatma,
akran etkilesimi ve duygusal diizenleme gibi alanlarda ek destege ihtiya¢ du-
yabilmektedir. Bu nedenle siirdiiriilebilir ¢cevre etkinlikleri, duyusal zenginligi
ve yaparak—yasayarak 6grenmeyi destekleyen yapisiyla kaynastirma 6grencileri
icin 6nemli bir 6grenme firsat1 olugturmaktadir.

Bu aragtirmanin temel amaci, okul dncesi egitim ortamlarinda gergeklestiri-
len siirdiiriilebilir ¢evre temelli etkinliklerin kaynastirma 6grencilerinin gelisim
alanlarina ve smif i¢i katilimlarina etkisini incelemektir. Calisma, nitel arastir-
ma desenlerinden durum ¢aligmasi olarak yapilandirilmistir. Aragtirma grubunu,
2025-2026 egitim dgretim yilinda bagimsiz anaokullarinda egitim alan ve RAM
tarafindan 6zel gereksinim tanis1 dogrulanan 15 kaynastirma 6grencisi olustur-
maktadir. Sekiz haftalik siire¢ boyunca haftada iki kez uygulanmak iizere bitki
yetistirme, geri donilisiim uygulamalari, atik materyallerle iiretim, su tasarrufu,
kompost hazirlama ve bahge gozlemleri gibi siirdiiriilebilir ¢evre etkinlikleri
planlanmistir. Etkinlikler kapsayici egitim ilkelerine uygun olarak diizenlenmis;
her 6grencinin bireysel katilim1 desteklenirken akran ig birligini artirmaya yone-
lik grup caligmalar1 da tasarlanmistir.

Veriler; 6gretmen gozlemleri, 6grenci iiriin dosyalari, kisa veli goriismeleri
ve siire¢ boyunca elde edilen fotograf dokiimantasyonuyla toplanmis; betimsel
analiz yontemiyle ¢oziimlenmistir. On bulgular, ¢evre temelli etkinliklerin 6g-
rencilerin dikkat siirelerinde artis sagladigini, yonergelere uyma ve etkinliklere
goniillii katilim davranislarini giiclendirdigini gostermektedir. Ayrica iletisim
girisimlerinde belirgin bir artis, akran etkilesiminde giliclenme, grup kurallari-
na uyma ve sorumluluk alma davranislarinda olumlu gelismeler gézlenmistir.
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Bitki bakimi, toprakla calisma ve geri doniisiim ayristirma gibi uygulamalarin
hem ince hem kaba motor becerilerini destekledigi; 6grencilerin koordinasyon
ve el becerilerinde ilerleme sagladig belirlenmistir. Ek olarak, 6grencilerin geri
doniisiim, su tasarrufu ve dogayr koruma gibi kavramlari giinliikk yasamlarina
tagiyarak cevresel farkindalik diizeylerini gelistirdikleri gézlemlenmistir.

Genel olarak ¢aligma, siirdiiriilebilir ¢evre temelli etkinliklerin kapsayici egi-
tim ortamlarinda kaynagtirma 6grencilerinin hem gelisimsel ilerlemelerini hem
de smif i¢i katilimlarini destekleyen doniistiiriicti bir 6grenme yaklagimi sundu-
gunu ortaya koymaktadir. Eldeki bulgularin, okul dncesi 6gretmenlerine uygu-
lanabilir etkinlik 6rnekleri sunarak siirdiiriilebilir ¢evre egitiminin kapsayici bir
yaklasimla yayginlastiriimasina katki saglamasi beklenmektedir.

Anahtar Kelimeler: Siirdiiriilebilir ¢cevre egitimi, kaynastirma &grencisi,
kapsayici egitim, okul dncesi, ¢evre etkinlikleri
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ABSTRACT

Early childhood is a critical developmental stage in which children begin to
understand their environment, develop early ecological awareness, and form the
foundations of sustainable lifestyle habits. Learning experiences offered during
this period influence not only children’s cognitive development but also their so-
cial-emotional growth, sense of responsibility, communication skills and motor
coordination. Inclusion students, however, may require additional support in are-
as such as attention regulation, following directions, initiating communication,
peer interaction, and emotional adjustment. For these learners, environmentally
focused, hands-on activities enriched with sensory experiences offer significant
potential to enhance participation and holistic development within inclusive le-
arning environments.

The aim of this study is to examine the contributions of sustainable, environ-
ment-based activities to the developmental domains and classroom participation
of inclusion students in preschool settings. Designed as a qualitative case study,
the research focuses on understanding how nature-based practices shape the da-
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ily experiences and engagement levels of young children with diverse learning
needs. The study group consists of 15 inclusion students enrolled in independent
public preschools during the 2025-2026 academic year, all of whom were offi-
cially identified as having special needs by the Guidance and Research Center
(RAM).

Over an eight-week period, sustainable environmental activities—such as
plant growing, recycling practices, water conservation exercises, compost prepa-
ration and outdoor nature observations—were implemented twice a week. These
activities were carefully adapted to support children’s individual learning profi-
les and aligned with inclusive education principles that promote active partici-
pation, peer cooperation and accessible learning environments. Data collection
included teacher observation notes, student product files, short parent interviews
and photo documentation gathered throughout the process. The data were analy-
zed using descriptive analysis, allowing developmental changes to be examined
across domains such as social-emotional skills, communication, motor develop-
ment and responsibility-taking behaviors.

Preliminary findings indicate that nature-based experiences enhanced stu-
dents’ attention span, task engagement, and ability to follow directions. Increa-
sed communication attempts, improved peer interactions and greater willingness
to participate in group activities were also observed. Furthermore, activities in-
volving soil, water and natural materials supported both fine and gross motor
development, while recycling and conservation practices fostered environmental
awareness and responsibility. Students demonstrated growing awareness of sus-
tainable behaviors and began transferring these practices—such as waste separa-
tion and water saving—into their daily routines.

Overall, the study suggests that sustainable, environment-centered activities
serve as an effective and inclusive learning approach that enhances participation
and supports multidimensional developmental progress for preschool inclusi-
on students. The findings are expected to guide early childhood educators in
integrating sustainability practices more purposefully into inclusive classroom
environments and in designing meaningful, hands-on learning experiences that
address the diverse needs of all learners.

Keywords: Sustainable environmental education, inclusion student, inclusi-
ve education, preschool, environmental activities
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Denim Uretimi Kaynakh Atiksularin Yénetiminde Giincel
Yesil Miihendislik Yaklasimlari
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OZET

Tekstil sektoriiniin en onemli {iretim alanlarindan birini olusturan ve kot
kumas olarak da bilinen denim kumaslar, glinimiizde diinya genelinde her yas
grubundan kadin ve erkek icin pantolon, gdmlek, ceket ve canta gibi pek ¢ok
farkli Girtiniin iiretiminde tercih edilmektedir. Denim kumaslarin bu yaygin kul-
lanim1 ve artan talep, sektdriin cevresel etkilerini de giderek daha goriiniir hale
getirmekte ve denim endiistrisinde yasanan ekonomik biiylime, ¢evresel etkil-
er bakimindan da 6nemli sonuglar dogurmaktadir. Nitekim tekstil sektoriiniin
birgok alt dalinda oldugu gibi, denim kumas iiretiminde de fazla miktarda su
kullanilmakta ve bir adet kot pantolonun iiretilebilmesi i¢in 3.000 ila 4.000 litre
su tiikketilmektedir. Bu miktari optimum tiretim siiregleri ile 2.000 litreye kadar
disiiriilebildigi, en fazla su tiiketen siireclerde ise 10.000 litrenin {izerine ¢iktig1
bildirilmektedir. Bu nedenle, denim kumas tiretimi sirasinda olusan atiksularin
cevresel etkilerinin stirdiiriilebilir ve dongiisel yaklasimlarla minimize edilmes-
ine yonelik ¢alismalar biiyiilk 6nem tagimaktadir.

Giincel ¢aligmalar incelendiginde, uygulanan stratejilerin ¢cogunlukla iki te-
mel yaklasim etrafinda toplandig1 goriilmektedir. ilk yaklasim, denim iiretimi
sonrasinda olusacak atiksu miktarini ve kirlilik yiikiinii heniiz olusmadan kay-
naginda azaltmaktir. Bu yaklasim, siirdiiriilebilirligin ¢evresel, ekonomik ve
sosyal boyutlarini kapsayan yesil miithendislik ilkeleriyle dogrudan uyumludur.
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Kirliligi daha en basinda azaltmak i¢in uygulanan stratejiler arasinda boyama ve

indirgeme islemlerinde yesil receteler, kimyasal indirgemeye alternatif ultrason

destekli veya elektrokimyasal yontemler, denim agartma islemlerinde ozon ve

ultrason teknolojileri, efektlendirme amaciyla CO, lazer uygulamalar ile enzi-

matik biyo-yikama ve dogal maddelerle kombine islemler sayilabilir.

Ikinci yaklasim ise, denim iiretimi ile olusan atiksularin daha siirdiiriilebilir ve
yesil mithendislik prensiplerine uygun yontemlerle aritilmasina odaklanmaktadir.
Bu kapsamda, bakteriyel konsorsiyumlar veya dogal esasli adsorbanlarin
kullanim1; biyolojik, elektrokimyasal, fotokatalitik ve membran sistemleri ile
aritim; hidrotermal destekli persiilfat oksidasyonu; dielektrik bariyer desarj
temelli plazma jet sistemi ve gilines enerjisi destekli heterojen Fenton yontemi
gibi aritim yontemleri, son yillarda iizerinde yogun olarak calisilan siirdiiriilebilir
teknolojilerdir.

Literatiirden elde edilen bulgular, denim atiksularinin aritiminda tek bir ev-
rensel ¢ozim yerine, proses kosullari ve tesis Olgegine gore optimize edilmis
hibrit ve entegre yesil miithendislik sistemlerinin daha etkili oldugunu goster-
mektedir. Ek olarak, denim endiistrisinde siirdiiriilebilirligin saglanabilmesi igin
yalnizca kirlilik azaltimina odaklanmak yeterli olmayip; suyun dongtisel kullani-
mi1, kaynak geri kazanimi, karbon ve su ayak izlerinin azaltilmasi, siire¢ optimi-
zasyonu ve yesil kimyasallarin giivenli entegrasyonunu iceren, yasam dongiisii
ve maliyet analizleriyle desteklenmis biitlinciil mithendislik yaklagimlarina yo-
nelinmesi gerektigi vurgulanmaktadir.

Anahtar Kelimeler: Denim Atiksulari, Yesil Miihendislik, Strdiiriilebilir
Aritma Teknolojileri, Siirdiiriilebilir Tekstil, Tekstil Terbiyesi.
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ABSTRACT

Denim fabrics, commonly known as jeans, constitute one of the most signif-
icant production segments of the textile industry and are widely preferred in the
manufacturing of various products such as trousers, shirts, jackets, and bags for
individuals of all ages worldwide. The extensive use of denim fabrics and the in-
creasing global demand have made the environmental impacts of the sector pro-
gressively more visible, and the economic growth observed in the denim indus-
try has led to considerable environmental consequences. Similar to many other
branches of the textile sector, denim production requires substantial amounts of
water, with an estimated 3,000 to 4,000 liters of water consumed to produce a
single pair of jeans. Although this amount can be reduced to approximately 2,000
liters through optimized production processes, it may exceed 10,000 liters in the
most water-intensive stages. Therefore, studies aimed at minimizing the envi-
ronmental impacts of wastewater generated during denim production through
sustainable and circular approaches have become increasingly important.

When recent studies are examined, it is evident that the majority of the im-
plemented strategies converge around two fundamental approaches. The first
approach is to reduce the amount of wastewater and pollutant load at the source
before they are generated during denim production. This perspective aligns di-
rectly with the principles of green engineering, which encompass the environ-
mental, economic, and social dimensions of sustainability. Strategies applied to
minimize pollution at its origin include the use of green formulations in dyeing
and reduction processes, ultrasound-assisted or electrochemical methods as al-
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ternatives to chemical reduction, ozone and ultrasound technologies in denim
bleaching, CO, laser applications for surface finishing effects, and enzymatic
bio-washing as well as combined processes using natural agents.

The second approach focuses on treating denim wastewater using more sus-
tainable methods that align with green engineering principles. Within this scope,
several environmentally friendly treatment technologies have recently gained
significant attention, including the use of bacterial consortia and natural-based
adsorbents; biological, electrochemical, photocatalytic, and membrane treatment
systems; hydrothermal-assisted persulfate oxidation; dielectric barrier discharge
(DBD) plasma jet systems; and solar-assisted heterogeneous Fenton processes.

Findings from the literature indicate that instead of relying on a single univer-
sal solution, hybrid and integrated green engineering systems optimized accord-
ing to process conditions and plant scale are more effective for the treatment of
denim wastewater. Furthermore, achieving sustainability in the denim industry
requires more than focusing solely on pollution reduction. It also requires a ho-
listic engineering perspective that incorporates water circularity, resource recov-
ery, reductions in carbon and water footprints, process optimization, and the safe
integration of green chemicals, all supported by life-cycle and cost analyses.

Keywords: Denim Wastewater, Green Engineering, Sustainable Treatment
Technologies, Sustainable Textiles, Textile Finishing.
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ABSTRACT

The global push toward sustainable infrastructure has intensified research
on reusing construction and demolition waste within road materials. Road inf-
rastructure projects, with their high material consumption and significant envi-
ronmental footprint, provide an ideal platform for evaluating the performance
of recycled aggregates and alternative cementitious materials. Among various
pavement types, Roller Compacted Concrete (RCC) offers a unique opportunity
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to incorporate recycled components due to its dry consistency, high compaction
energy, and suitability for heavy-load applications. Historically, RCC has been
widely used in industrial yards, military bases, and storage areas where servi-
ceability, low maintenance, and resistance to concentrated loads were prioriti-
zed over riding comfort. Today, these same attributes make RCC a promising
candidate for sustainable road construction. This study presents a literature-ba-
sed synthesis of recent experimental and field investigations focusing on the in-
corporation of recycled concrete aggregates (RCA) in concrete pavements, par-
ticularly in RCC applications. The review examines studies from the last decade,
emphasizing the effects of RCA on strength, stiffness, and durability, as well as
practical considerations such as compaction, moisture control, and mix design
optimization. Findings indicate that partial replacement of natural aggregates
with RCA can maintain comparable performance when proper quality control
is ensured. However, further research is needed to develop standardized mix
design methods, ensure consistent recycled material quality, and evaluate long-
term field behavior under traffic and environmental loading.

Keywords: Concrete pavements, Roller Compacted Concrete, Recycled
Concrete Aggregate, Sustainability, Pavement Engineering, Circular Construc-
tion
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OZET

Kiiresel olarak siirdiiriilebilir altyapiya yonelik ¢abalar, yol malzemelerinde
ingaat ve yikim atiklariin yeniden kullanimina yonelik arastirmalari yogun-
lastirmstir. Yol altyapi projeleri, yiiksek malzeme tiiketimi ve 6nemli gevresel
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etkisi ile, geri doniistiiriilmiis agregalarin ve alternatif ¢cimentolu malzemelerin
performansini degerlendirmek igin ideal bir platform sunmaktadir. Cesitli yol
kaplamas tiirleri arasinda, Silindirle Sikistirilmis Beton (RCC), kuru kivami,
yiiksek sikistirma enerjisi ve agir yiik uygulamalarina uygunlugu sayesinde geri
doniistiiriilmiis bilegenlerin dahil edilmesi i¢in benzersiz bir firsat sunmaktadir.
Tarihsel olarak, RCC endiistriyel sahalarda, askeri iislerde ve servis edilebilirlik,
diisiik bakim ve yogun yiik dayanimi 6ncelikli olan depolama alanlarinda yaygin
olarak kullanilmigtir. Giiniimiizde, bu ayn1 6zellikler RCC’yi siirdiiriilebilir yol
yapimi i¢in umut verici bir aday haline getirmektedir.

Bu calisma, 6zellikle RCC uygulamalarinda beton kaplamalarda geri doniis-
tiirlilmiis beton agregalarinin (RCA) dahil edilmesine odaklanan son deneysel ve
saha arastirmalarini iceren literatiir tabanl bir sentez sunmaktadir. inceleme, son
on yil igindeki ¢alismalari ele almakta ve RCA’nin dayanim, rijitlik ve dayanikli-
lik tizerindeki etkilerini, ayrica sikigtirma, nem kontrolii ve karigim tasarimi opti-
mizasyonu gibi pratik hususlar1 vurgulamaktadir. Bulgular, uygun kalite kontrol
saglandiginda dogal agregalarin kismi olarak RCA ile degistirilmesinin benzer
performans: siirdiirebilecegini gostermektedir. Ancak, standart karigim tasarim
yontemlerinin gelistirilmesi, geri doniistiiriilmiis malzeme kalitesinin tutarliligi-
nin saglanmasi ve trafik ve cevresel yiikler altinda uzun vadeli saha davranisinin
degerlendirilmesi i¢in daha fazla aragtirmaya ihtiyag vardir.

Anahtar Kelimeler: Beton Kaplamalar, Silindirle Sikistirilmis Beton, Geri
Doniistiiriilmiis Beton Agregasi, Siirdiiriilebilirlik, Yol Miihendisligi, Dongiisel
Insaat
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OZET

Iklim krizinin yol agtig1 tahribat ve dogal kaynaklarin hizla tiikenmesi, kiiresel
sera gazi emisyonlarinin %40’mdan ve hammadde tiiketiminin %50’sinden
sorumlu olan insaat sektoriinii koklii bir doniisiime zorlamaktadir. Geleneksel
lineer al-yap-at modelinin siirdiiriilemezligi, dijitallesme ve dongiisel ekonomi
prensiplerine dayali yeni bir yonetim anlayisini gerekli kilmaktadir. Bu
calisma, siirdiiriilebilirligin ¢evresel, ekonomik ve teknik boyutlarini; BIM’in
6. boyutu (siirdirilebilirlik), dijital ikiz teknolojileri, diisiik karbonlu betonlar
(LC3 ve geopolimerler) ve Tiirkiye’nin ulusal YeS-TR sertifikasyon sistemi
perspektifinden incelemektedir. Bulgular, 6B BIM entegrasyonunun operasyonel
karbonu %50’ye kadar azaltabildigini; LC3 ve geopolimer betonlarin ise gdmiilii
karbonu %4080 oraninda diislirdiiglinii géstermektedir.

Tiirkiye’de 2025 itibartyla yiiriirliige giren nSEB yonetmeligi ve kamu binala-
rinda YeS-TR zorunlulugu, bu doniisiimii yasal hale getirmistir. Dijital Malzeme
Pasaportlar1 ve ISO 59020:2024 standartlari, yapilarin hammadde bankasi1 ola-
rak goriilmesini saglayarak dongiisel ekonomiye gegiste kritik rol oynamaktadir.
Sonug olarak, dijital ikizler ve dongiisel malzeme bilimi entegrasyonu, ekolojik
siirlara saygili, direngli ve verimli bir yapi iiretim siireci i¢in kaginilmazdir.

Anahtar Sézciikler: Siirdiiriilebilir insaat, 6B BIM, Dijital Ikizler, Déngiisel
Ekonomi, Malzeme Pasaportlart.
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ABSTRACT

The devastation caused by the climate crisis and the rapid depletion of natural
resources are compelling the construction sector, which is responsible for 40%
of global greenhouse gas emissions and 50% of raw material consumption, to
undergo a fundamental transformation. The unsustainability of the traditional
linear “take-make-dispose” model necessitates a new management paradigm
based on digitalization and circular economy principles. This study examines
the environmental, economic, and technical dimensions of sustainability through
the perspectives of the 6th dimension of BIM (sustainability), digital twin tech-
nologies, low-carbon concretes (LC3 and geopolymers), and Turkey’s national
YeS-TR certification system. The findings indicate that 6D BIM integration can
reduce operational carbon by up to 50%, while LC3 and geopolymer concretes
reduce embodied carbon by 40-80%.

The nSEB (Nearly Zero Energy Buildings) regulation entering into force in
Turkey as of 2025 and the YeS-TR mandate for public buildings have made
this transformation a regulatory requirement. Digital Material Passports and ISO
59020:2024 standards play a critical role in the transition to a circular economy
by enabling structures to be viewed as material banks. Consequently, the integ-
ration of digital twins and circular material science is indispensable for a const-
ruction production process that is resilient, efficient, and respectful of ecological
limits.

Keywords: Sustainable Construction, 6D BIM, Digital Twins, Circular Eco-
nomy, Material Passports.
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OZET

Iklim degisikligi, ekstrem hava olaylarinin sikhgm ve yogunlugunu
artirmaktadir. Dolayisiyla {istii agik fabrika olarak bilinen tarim sektdriinde
iiretim siireci olaylarin etkisine dogrudan agiktir. Bu durum, tarim sektoriintin
kredi verme agisindan yiiksek riskli sektor olarak degerlendirilmesine neden
olmaktadir.

Degisen hava kosullari, tarimsal kredi kullandiran finansal kuruluslarin kredi
tahsilatlari iizerindeki riski artirabilir. Tklim degisikliginin neden oldugu kredi
riskini azaltmak i¢in finansal kuruluglarin kredi portfoylerini iklim degisikligi
senaryolarini dikkate alacak sekilde giincellemeleri gerekmektedir. Bu calisma-
nin amaci, Tiirkiye’de karada olusan sicaklik degisiminden takipteki tarimsal
kredilere dogru nedenselligi incelemektir. Analiz i¢in 2005 Ocak-2024 Aralik
donemine ait veriler kullanilmigtir. Test yontemi olarak Granger nedensellik ve
frekans alanda nedensellik testleri uygulanmigtir. Granger nedensellik testi, ka-
radaki sicaklik degisiminden takipteki tarimsal kredilere dogru tek yonlii neden-
sellik oldugunu ortaya ¢ikarmistir. Buna bagli olarak gelistirilen frekans alanda
nedensellik testinde ise bu etkilesim, sadece kisa donemli Granger nedenselligi
seklinde kendini gostermektedir. Elde edilen bulgular, ticari bankalarin tarimsal
kredi tahsislerinde ve risk fiyatlamalarinda iklim gostergelerini dikkate almalari
ve iklim degisikligine direncli liretim tekniklerini ve tarim sigortalarii tesvik
eden politika araclarmin daha da gelistirilip giiclendirilmesi gerektiginin altin
cizmektedir. Iklim risklerinin bu sekilde tarimsal finansman siireclerine entegre
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edilmesi, siirdiiriilebilir finans anlayigini giiclendirebilir ve tarimsal {iretimin ve
kirsal kalkinmanin uzun vadeli stirdiiriilebilirligine 6nemli bir katk: saglayabilir.

Anahtar Kelimeler: Sicaklik Degisimi, Takipteki Tarimsal Krediler, Neden-
sellik

The Impact of Land Temperature Changes on Non-
Performing Agricultural Loans: Evidence from Causality Tests

Lecturer, Dr. Omer KESKIN

Van Yiiziincii Yil University
omerkeskin@yyu.edu.tr
https://orcid.org/0000-0002-1939-2791

ABSTRACT

Climate change is increasing the frequency and intensity of extreme weather
events. Therefore, the production process in the agricultural sector—often de-
scribed as an “open-air factory”—is directly exposed to the impacts of these
events. This leads the agricultural sector to be considered as a highly risky sector
from a lending perspective.

Changing weather patterns may increase the risks associated with the col-
lecting debts by financial institutions providing agricultural loans. To reduce
the credit risk caused by climate change, these institutions need to revise their
loan portfolios to consider climate change scenarios. This study aims to investi-
gate the causality from land temperature changes to non-performing agricultural
loans. The dataset employed in the study covers the period from January 2005 to
December 2024. The Granger causality and the frequency-domain causality tests
are conducted, respectively. The Granger causality test reveals that there is a uni-
directional causal relationship from land temperature changes to non-performing
agricultural loans. However, the frequency-domain causality test indicates that
this interaction appears only as short-run Granger causality. The empirical find-
ings suggest that commercial banks should incorporate climate indicators into
their agricultural credit allocation and risk-pricing processes and that policy in-
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struments promoting climate-resilient production techniques and agricultural in-
surance should be further developed and strengthened. Integrating climate risks
into agricultural financing processes in this way may strengthen the sustainable
finance concept and significantly contribute to the long-run sustainability of ag-
ricultural production and rural development.

Keywords: Temperature Change, Non-Performing Agricultural Loans, Cau-
sality
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OZET

Glintimiizde belirsizliklerin ve karsilikli bagimliliklarin giderek arttigr kii-
resel ortamda, Orgiitlerin etkin bigimde varliklarini siirdiirebilmeleri, gelenek-
sel kar maksimizasyonu odakli liderlik yaklasimlar1 ve uygulamalarinin artik
karsilanamayacak bir gereklilik haline gelmistir. Var olan liderlik yaklasim1 ve
modellerinden farkli olarak ekonomik, sosyal ve ekolojik boyutlarin karar alma
mekanizmalarina dogrudan ve daha esit sekilde entegre edilmesi ile siirdiirii-
lebilir liderlik ortaya ¢ikmistir. Koklerini Brundtland Komisyonu’nun (1987)
siirdiiriilebilir kalkinma tanimimdan alan siirdiiriilebilir liderlik yaklasimi, Uglii
Sorumluluk (Triple Bottom Line) cergevesinin insanlar, gezegen ve karlilik
(People, Planet, Profit — 3P) ekseninde olusturdugu biitiinctil siirdiiriilebilirlik
anlayisiyla desteklenmektedir. Hargreaves, Fink ve Avery gibi arastirmacilarin
katkilariyla sekillenen siirdiiriilebilir liderlik, uzun vadeli deger liretmenin yant
sira orgiitsel dayanikliligi giiclendiren, paydaslarin beklenti ve gereksinimlerine
daha iyi yanit verebilen bir liderlik yaklasimidir. Bu anlayis, yalnizca ekonomik
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performansi degil, sosyal adaleti, ¢alisan refahini, ¢cevresel duyarlilig1 ve kurum-
sal dayaniklilig1 biitlinciil bir sekilde ele alan bir yonetim perspektifi olarak dne
cikmaktadir.

Aragtirmanin amaci, 21. ylizyilin hizla degisen ekonomik, teknolojik ve sos-
yal dinamikleri karsisinda ortaya ¢ikan stirdiiriilebilir liderlik yetkinliklerini be-
lirlemek, modern yonetim anlayisindaki roliinii agiklamak, siirdiiriilebilir lider-
ligin uzun vadeli deger yaratma siireclerine katkisini ortaya koyarak yeni bir
liderlik profiline yonelik kuramsal ger¢eve gelistirmek ve stirdiiriilebilir liderlik
yetkinliklerini glincel bir perspektiften incelemektir. Arastirma su sorulara odak-
lanmaktadir:

1) Siirdiiriilebilir liderlik hangi temel yetkinlikler etrafinda olugsmakta ve ge-
leneksel liderlikten nasil farklilasmaktadir?

2) 21. ylizyil yonetiminde hangi faktorler siirdiiriilebilir liderlik ihtiyacin ge-
rektirmekte ve yeni liderlik profili nasil sekillenmektedir?

3) Surdiirtilebilir liderlik yetkinlikleri (stratejik vizyon, etik karar alma, pay-
das yonetimi, cevresel-dijital farkindalik, psikolojik dayaniklilik) orgiitsel per-
formans ve ESG performansina nasil katki saglamaktadir?

Aragtirma yontemi, literatiir taramasiyla desteklenen kavramsal bir yaklasim
ile gergeklestirilmistir. Bulgulara gore siirdiirtilebilir liderlerin baslica yetkinlik-
leri bes boyutta degerlendirilmektedir. Bu boyutlar (1) stratejik siirdiirtilebilirlik
vizyonu gelistirme, (2) etik ve sorumlu karar verme, (3) paydas odaklilik ve
kapsayici iletisim, (4) ¢evresel ve dijital farkindalik temelli doniisiim yetkinligi
ve (5) yliksek psikolojik dayaniklilik ile duygusal zeka yonetimidir.

Stratejik vizyon ve planlama, gelismis 6z farkindalik, gii¢lii bir etik zemin,
duygusal zeka, kapsayici yonetisim ve sistemsel diisiinme ile karakterize edi-
lebilen siirdiirtilebilir liderlik; inovasyonun tesvik edilmesi, ¢aligan bagliliginin
giiclendirilmesi ve kaynaklarin daha sorumlu kullaniminin giivence altina alin-
masiyla oOrgiitsel performansin ve toplumsal refahin artirilmasina katki sagla-
maktadir. Bu gelisme ve iyilestirmeler ekonomik gelisime katkida bulunurken;
iklim krizi, teknolojik doniislim, is giicii ¢esitliligi ve kiiresel ekonomik belirsiz-
lik gibi ¢cok katmanli sorunlarin yonetilmesinde de kritik rol oynamaktadir. Siir-
diriilebilir liderlik; kurum kiiltiirli, insan kaynaklari politikalari, kurumsal sos-
yal sorumluluk uygulamalariyla biitiinlestirildiginde, orgiitlerin siirdiiriilebilir
performanslarini arttirabilmek amaciyla uygulayabilecekleri kritik ydnetsel
davranislar1 desteklemektedir.

Diinya genelindeki arastirmalar, siirdiiriilebilir liderligin finansal performans,
inovasyon kapasitesi, ¢alisan memnuniyeti ve orgiitsel dayaniklilik iizerinde
olumlu etkiler yarattigini ortaya koymaktadir. Tlirkiye’de yapilan ¢aligmalar ise
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ozellikle egitim sektoriinde, siirdiiriilebilir liderlik davranislarinin ¢alisan bagli-
l1g1 ve is doyumu tizerinde anlamli etkiler {irettigini gostermektedir.

Sonug olarak, stirdiiriilebilir liderlik yalnizca bir yonetsel tercih degil, kiiresel
rekabet kosullarinda kurumsal varolusun devamu igin stratejik bir gerekliliktir.
Elde edilen kavramsal ¢erceve, modern orgiitlerde liderlik gelisim programla-
rimin yeniden tasarlanmasina katki saglamakta ve gelecegin liderlerinin hangi
yetkinlikler etrafinda sekillenmesi gerektigine iliskin yol gosterici bir perspektif
sunmaktadir.

Anahtar Kelimeler: Siirdiiriilebilir Liderlik, Liderlik Yetkinlikleri, 21. Yiiz-
y1l Yonetimi, Stratejik Siirdiiriilebilirlik Vizyonu, ESG Performansi

Sustainable Leadership Competencies: A New Leadership
Profile in 21st-Century Management

Asst. Prof. Dr. Ozden IBRAHIMAGAOGLU
Dogus University

oagaoglu@dogus.edu.tr
https://orcid.org/0000-0002-1764-2304

PhD. Veysel ERDAG

University of Arkansas at Little Rock
overdag@ualr.edu
https://orcid.org/0000-0002-0378-9962

ABSTRACT

In today’s global environment, where uncertainty and mutual interdependen-
cies are rapidly increasing, it has become difficult for organizations to sustain
their existence through traditional leadership approaches focused solely on profit
maximization. Sustainable leadership has emerged from the need to integrate
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economic, social, and ecological dimensions directly and more equitably into

decision-making processes. Rooted in the Brundtland Commission’s (1987) de-

finition of sustainable development, sustainable leadership is supported by the

holistic perspective of the Triple Bottom Line (3P: People, Planet, Profit).

Shaped by the contributions of scholars Hargreaves, Fink, and Avery, sus-
tainable leadership is a model that not only creates long-term value but also
strengthens organizational resilience and enhances the leader’s ability to respond
effectively to stakeholder expectations and needs. This perspective represents a
comprehensive management approach considering economic performance alon-
gside social justice, employee well-being, environmental sensitivity, and institu-
tional robustness.

The purpose of this study is threefold: 1) to identify the core competencies
of sustainable leadership that emerged in response to the rapidly evolving eco-
nomic, technological, and social dynamics of the 21st century; 2) to clarify its
role in contemporary management and demonstrate its contribution to long-term
value creation; and 3) to develop a theoretical framework for a new leadership
profile by examining sustainable leadership competencies from a current perspe-
ctive. The study focuses on the following research questions:

1)  Around which core competencies does sustainable leadership form, and
how does it differ from traditional leadership?

2)  Which factors in 21st-century management necessitate sustainable lea-
dership, and how is the new leadership profile shaped?

3) How do sustainable leadership competencies (strategic vision, ethical
decision-making, stakeholder management, environmental-digital awareness,
psychological resilience) contribute to organizational performance and ESG out-
comes?

The research employs a conceptual approach supported by an extensive li-
terature review. Findings indicate that sustainable leadership competencies fall
into five dimensions: (1) developing a strategic sustainability vision, (2) ethical
and responsible decision-making, (3) stakeholder orientation and inclusive com-
munication, (4) environmental and digital transformation capability, and (5) high
psychological resilience combined with emotional intelligence.

Characterized by strategic vision and planning, enhanced self-awareness,
strong ethical grounding, emotional intelligence, inclusive governance, and sys-
tems thinking, sustainable leadership contributes to improved organizational
performance and societal well-being by promoting innovation, strengthening
employee engagement, and ensuring responsible resource use. These capabilities
support economic development while playing a critical role in addressing mul-
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tilayered global challenges such as climate crisis, technological transformation,
workforce diversity, and economic uncertainty. When integrated with organi-
zational culture, human resources policies, and corporate social responsibility
practices, sustainable leadership supports managerial behaviors necessary to en-
hance sustainable performance. Global research demonstrates that sustainable
leadership positively affects financial performance, innovation capacity, emp-
loyee satisfaction, and organizational resilience. Studies conducted in Tiirkiye
particularly highlight its significant impact on employee commitment and job
satisfaction, especially within the education sector.

In conclusion, sustainable leadership is not merely a managerial preferen-
ce but a strategic necessity for institutional survival under competitive global
conditions. The conceptual framework obtained contributes to redesigning le-
adership development programs in modern organizations and offers a guiding
perspective on the competencies future leaders must embody.

Keywords: Sustainable Leadership, Leadership Competencies, 21st Century
Management, Strategic Sustainability Vision, ESG Performance
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OZET

Diinya genelinde hizli niifus artisi, kentlesme ve gida tiikketim aligkanlikla-
riin degismesi, tavuk yumurtasiin yillik tilketim miktarinda belirgin bir arti-
sa yol agmistir. Bu artig, beraberinde 6nemli miktarda yumurta kabugu atiginin
ortaya ¢ikmasina neden olmaktadir. Yumurta kabuklari ¢cogunlukla herhangi bir
geri kazanim siirecine dahil edilmeden organik atik olarak bertaraf edilmekte
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ve ekonomik acidan degerlendirilememektedir. Ancak yumurta kabugu yapisi-
nin yaklagik %95’inin kalsiyum karbonat (CaCO,) igermesi, bu atigin potansi-
yel bir biyokompozit katki malzemesi olarak kullanilabilecegini gostermektedir.
CaCO,, gesitli endiistrilerde mineral dolgu malzemesi olarak mukavemet artirma
ve boyutsal stabilite saglama gibi etkileriyle bilinmektedir. Bu nedenle yumurta
kabugu atiklarinin degerlendirilmesi hem gevresel siirdiiriilebilirlik hem de mal-
zeme performansini gelistirme agisindan 6nem tasimaktadir. Bu ¢alismada, geri
doniistlirilmis kagit iiretiminde yumurta kabugu katkisinin potansiyel etkileri
arastirilmigtir. Bes farkli oranla yumurta kabugu iceren kagit numuneleri hazir-
lanmig; ayrica yumurta kabugu katkisi ile sekillendirilmis bir yumurta kartonu
tasarimi gelistirilmistir. Yumurta kabugunun hem malzeme katkis1 hem de iiriin
tasarim1 kapsaminda birlikte degerlendirilmis olmasi ¢alismanin 6zgiin yonii-
nii olusturmaktadir. Uretilen tiim numuneler ISO 10534-2 ve ASTM E1050-12
standartlarina uygun sekilde ses yutma (akustik absorpsiyon) analizine tabi tu-
tulmustur. Test sonuglari, yumurta kabugu katkisinin baz1 numunelerde akustik
performans iizerinde olumlu etkiler yarattigim1 ve 6zellikle belirli frekans ara-
liklarinda geri doniistiiriilmiis kdgidin ses yutma davranisini iyilestirebildigini
gostermektedir. Calisma, yumurta kabugu gibi yliksek hacimde iiretilen organik
atiklarin siirdiiriilebilir malzeme gelistirme siireglerinde degerli bir kaynak ola-
bilecegini ortaya koymaktadir. Sonug olarak, bu arasgtirma atik yumurta kabu-
gunun hem kompozit kagit tiretiminde hem de endiistriyel ambalaj tasariminda
yeniden kullanilabilir bir biyomalzeme oldugunu gostermektedir.

Anahtar Kelimeler: Kompozit, Yumurta Kabugu, Atik Kagit, Siirdiiriilebi-
lirlik, Ambalaj.
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ABSTRACT

The rapid global population growth, urbanization, and changes in dietary
habits have led to a significant increase in annual chicken egg consumption. This
increase has consequently generated a substantial amount of eggshell waste.
Eggshells are mostly disposed of as organic waste without any recycling process
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and are not economically utilized. However, since approximately 95% of the
eggshell composition consists of calcium carbonate (CaCO,), this waste shows
potential as a bio-composite additive material. CaCO, is known in various in-
dustries as a mineral filler that can enhance mechanical strength and provide
dimensional stability. Therefore, the utilization of eggshell waste is important
both for environmental sustainability and for improving material performance.
In this study, the potential effects of eggshell incorporation in recycled paper
production were investigated. Paper samples containing eggshell at five different
ratios were prepared; additionally, an eggshell-reinforced egg carton design was
developed. The combined evaluation of eggshells in both material reinforcement
and product design constitutes the originality of this work. All samples were
subjected to sound absorption (acoustic absorption) analysis in accordance with
ISO 10534-2 and ASTM E1050-12 standards. The test results indicated that the
eggshell addition positively influenced the acoustic performance in some sam-
ples, particularly improving the sound absorption behavior of recycled paper
within specific frequency ranges. The study highlights that high-volume organic
waste such as eggshells can serve as a valuable resource in sustainable material
development processes. In conclusion, this research demonstrates that eggshell
waste can be reused as a bio-material in both composite paper production and
industrial packaging design.

Keywords: Composite, Eggshell, Waste Paper, Sustainability, Packaging.
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OZET

Bu arastirmanin amaci, siiriidiirlebilirlik alanindaki belirsizlik durumunda
yatirim kararlarini1 Reel Opsiyonlar Teorisi ile ve 6zellikle de Yatirim Bekleme
Opsiyonu yaklasimi ¢ercevesinde inceleyerek, siirdiiriilebilirlik belirsizligi ile fi-
nansal gelisimin karbon emisyonlari iizerindeki etkisini ayni gelismislik seviye-
sinde ve Avrupa Birligi iiyesi olan /talya ve Fransa iilkelerinde karsilastirmaktir:
Literatiir incelemesinde ki tutarsiz bulgular, bu iliskinin baglama duyarli oldu-
gunu gostermekle birlikte, bu tutarsizligin altinda yatan mekanizmay1 yeterince
aciklayamamaistir. Bu bosluktan hareketle, yi/lik veriler kullanilarak 20022024
yillar1 degerlendirilen arastirma “siirlidiiriilebilirlik belirsizliginin emisyonlar
iizerinde etkisi var midir?” ve donemine ait y1llik veriler kullanilarak yiiriitilmiis
ve arastirma sorular1 “belirsizligin emisyonlar iizerinde dogrudan bir etkisi var
midir?” ve “finansal gelisimin ¢evresel etkisi belirsizlik diizeyine gore iilkeden
iilkeye farklilik gostermekte midir?”” sorularina cevap aramaktadir.

Caligsmanin teorik temelini, yatirim kararlarinin geri doniilemez maliyetler
ve belirsizlik kosullarinda nasil sekillendigini agiklayan Reel Opsiyonlar
Teorisi olusturmaktadir. Teoriden tiiretilen ana arglimana gore, siirdiiriilebilirlik
belirsizligi, yatinmcilarm “bekleme opsiyonunun” degerini artirarak, finansal
gelisimin sagladigi sermaye kapasitesinin yesil yatirimlara kanalize olmasini en-
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gellemektedir.

Calisma éncelikle degiskenler arasindaki duraganligi kontrol icin ADF ve PP
analizleri, ARDL sinr1 testi, Granger nedensellik analizi ve varyans ayrigtirma
analizi yontemleri kullanilarak gergeklestirilmistiv. Bulgular, her iki iilkede de
uzun donem iliskisi tespit edilememis ve siirdiiriilebilirlik belirsizligi anlaml
etkisi bulunmamustir. Nedensellik sonuclar Italya’da finansal gelisim ile Co,
arasinda ¢ift yonlii, Fransa’da ise siirdiiriilebilirlik belirsizligi ile finansal gelisim
yoniinde tek yonlii iligki oldugu tespit edilmistir. Varyans ayristirma analizine
gore de, Italya’da emisyonlar biiyiik 6l¢iide kendi dinamiklerinden etkilenmekte
ve belirsizligin CO, lizerinde dogrudan bir etkisi bulunmamaktadir. Fransa’da
ise, suridiiriilebilirlik belirsizliginin CO2 emisyonuna etkisi 10. donemde %20
’ye ulagarak gozle goriiliir seviyede dogrudan dlgiilebilir bir makro risk faktorii
haline gelmistir.

Bu ¢aligmanin literatiire {i¢ temel katkis1 bulunmaktadir. i1k olarak, Reel Op-
siyonlar Teorisi’ni kullanarak, politika belirsizliginin yatirim kararlar1 {izerindeki
dolayli mekanizmasin ampirik olarak test etmistir. Ikinci olarak, benzer iilkeler
arasinda karsilagtirmali bir tasarim sunarak, belirsizligin farkli baglamlarda fark-
I1 kanallardan mikro ve makro isleyebilecegini gostermistir. Son olarak, uzun
donem dengenin olmadig1 bir ortamda, kisa ve orta vadeli dinamikleri analiz
eden kapsaml1 bir metodolojik sablon uygulamistir.

Sonug olarak, ilkelerin yesil yatirim siireglerinin siirdiiriilebilirlik belirsi-
zligi ortaminda farklilastigindan iilkeye 6zgii politikalar belirlenmesi gereklil-
igi degerlendirilmektedir. Yani, yesil doniisiim i¢in finansal kaynak saglamak
gerekli olsa da, asil dncelik yatirimci giivenini tesis edecek politika istikrarini
saglamak olmalidir.

Anahtar Kelimeler: Sirdurtilebilirlik Belirsizligi, Finansal Gelisim, CO,
Emisyonlari, Reel Opsiyonlar Teorisi, Cevresel Siirdiirtilebilirlik
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ABSTRACT

The aim of this research is to examine investment decisions under uncertainty
surrounding sustainability using Real Options Theory, specifically the Invest-
ment Hold Option approach. To compare the impact of sustainability uncertainty
and financial development on carbon emissions in Italy and France, countries of
the same level of development and members of the European Union. While the
inconsistent findings in the literature review demonstrate that this relationship is
context-sensitive, the underlying mechanism of this inconsistency remains elu-
sive. To address this gap, a study was conducted using annual data for the period
2002-2024, addressing the questions “Does sustainability uncertainty have an
impact on emissions?” and “Does the environmental impact of financial devel-
opment vary across countries depending on the level of uncertainty?”

The theoretical basis of this study is Real Options Theory, which explains
how investment decisions are shaped under conditions of irreversible costs and
uncertainty. The main argument derived from this theory is that sustainability
wait option,” preventing the capital

EN13

uncertainty increases the value of investors
capacity provided by financial development from being channeled into green
investments.

The study was conducted using ADF and PP analyses, ARDL bounds testing,
Granger causality analysis, and variance decomposition analysis to check sta-
tionarity between variables. The findings revealed no long-term relationship in
either country, and no significant impact of sustainability uncertainty was found.
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Causality results indicated a bidirectional relationship between financial devel-
opment and CO2 in Italy, while in France, a unidirectional relationship between
sustainability uncertainty and financial development was found. According to
the variance decomposition analysis, emissions in Italy are largely influenced by
their own dynamics, and uncertainty does not have a direct impact on CO2. In
France, the impact of sustainability uncertainty on CO2 emissions reached 20%
in the 10th period, becoming a highly measurable macro risk factor.

This study makes three main contributions to the literature. First, it empiri-
cally tests the indirect mechanism of policy uncertainty on investment decisions
using Real Options Theory. Second, it demonstrates that uncertainty can operate
through different channels micro and macro in different contexts by providing a
comparative design across similar countries. Finally, it applies a comprehensive
methodological framework that analyzes short- and medium-term dynamics in
an environment devoid of long term equilibrium.

Consequently, given that countries’ green investment processes differ amidst
sustainability uncertainty, the need for country-specific policies is considered
necessary. In other words, while providing financial resources for green trans-
formation is essential, the primary priority should be ensuring policy stability to
build investor confidence.

Keywords: Sustainability Uncertainty, Financial Development, CO2 Emis-
sions, Real Options Theory, Environmental Sustainability
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OZET

Per- ve polifloroalkil maddeler (PFAS), kaliciliklari, toksisiteleri ve yaygin
dagilimlari nedeniyle ciddi halk saglig1 ve ¢evresel kaygilara yol acan sentetik
kirleticilerdir. PFAS’1n binlerce varyanti bulunmaktadir ve bunlarin énemli bir
kismi yiizey suyu ve yeraltt suyu kaynaklarinda ng/L ile ug/L araliginda tespit
edilmistir. Atiksu ortamlarinda PFAS, konvansiyonel aritma teknolojilerine karsi
direng gosterdigi i¢in, igme suyu giivenligi agisindan ciddi risk olusturmaktadir.
Potansiyel kaynaklardan uzak mesafelere kadar uzun menzilli atmosferik tagi-
mimla tasinabilen PFAS, kiiresel dlgekte bir ¢evre sorunudur. insanlar PFAS’a
agirlikli olarak besin yoluyla maruziyet ve soluma yoluyla maruz kalmaktadir.
Bu ¢evresel ve saglik riskleri nedeniyle, bazi PFAS bilesikleri Avrupa Birligi nin
REACH yo6netmeligi kapsaminda yasaklanmis veya agamali olarak kullanim di-
sina ¢ikarilmaktadir ve benzer diizenlemeler diinya genelinde giderek daha sik
uygulanmaktadir.

Per- ve polifloroalkil maddeler (PFAS), endiistriyel siireclerde ve tiiketici
iiriinlerinde yaygin olarak kullanilan sentetik organik bilesiklerdir; bunlara 6r-
nek olarak yangin sondiirme kopiikleri, tekstil iiriinleri, yapismaz tencere kapla-
malar1 ve gida ambalajlart verilebilir. Isiya, suya ve yaga karsi direng saglayan
benzersiz kimyasal 6zellikleri nedeniyle PFAS cevrede yiiksek derecede kalici-

366



@IHARﬁ . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

dir ve bu nedenle “sonsuz kimyasallar” olarak adlandirilmaktadir. PFAS’1n ¢ev-
reye, Ozellikle de su sistemlerine yayilmasi, kiiresel diizeyde saglik ve ekolojik
endiselere yol agmistir. Cok sayida ¢alisma, PFAS’1n yiizey sularinda, yeralti su-
yunda, atiksu ve igme suyunda bulundugunu dogrulamistir (Sadia ve ark., 2023;
Sun ve ark., 2022). Ortama girdikten sonra PFAS dogal bozunma siireglerine
kars1 direnglidir ve canlilarda ve insan dokularinda biyobirikim gosterir.

Calismalar, PFAS varligimin Kuzey Amerika, Avrupa ve Asya’daki igcme
suyu temin sistemlerinde tespit edildigini gostermektedir (Gagliano ve ark.,
2020; Wang ve ark., 2023). Temel kaynaklar arasinda atiksu aritma tesisi
cikiglar, diizenli depolama sahasi sizint1 sular1 ve endiistriyel ylizey akiglar
yer almaktadir. PFOS ve PFOA gibi uzun zincirli PFAS tiirleri, biyobirikim
potansiyeli ve toksisiteleri nedeniyle 6zellikle sorunludur (Wang ve ark., 2020).
PFAS maruziyeti immiinotoksisite, karaciger hasari ve endokrin bozulma ile
iligkilendirilmektedir (Sunderland ve ark., 2019). Bazi PFAS bilesiklerine
yonelik diizenleyici yasaklara ragmen, GenX ve PFBS gibi yeni alternatiflerin
su ortamlarinda giderek daha fazla tespit edildigi bildirilmektedir (Sun ve ark.,
2022). Graniiler aktif karbon, ters osmoz ve iyon degisim recineleri gibi aritma
teknolojileri PFAS gideriminde kismi etki gosterse de, maliyet ve dlgeklenebilirlik
acisindan dnemli sinirlamalara sahiptir (Appleman ve ark., 2014; Zeng ve ark.,
2019).

PFAS kirliliginin su ve atiksu sistemlerindeki ¢evresel ve saglik etkileri, kii-
resel dlgekte acil miidahale gerektirmektedir. AB Igme Suyu Direktifi ve ABD
EPA tavsiyeleri gibi diizenleyici adimlar 6nemli olmakla birlikte, bu ¢abalarin
evrensel izleme cergeveleri ve etkin aritma teknolojilerine yatirim ile destek-
lenmesi gerekmektedir. PFAS maruziyetini azaltmak ve su giivenligini korumak
i¢in disiplinler aras1 arastirma ve koordineli politika eylemleri kritik 6neme sa-
hiptir. Diinyada oldugu gibi Tiirkiye’de de PFAS’1n gevresel davranisi ve saglik
etkileri lizerine kapsamli aragtirmalara ihtiyag vardir.

Anahtar Kelimeler: PFAS’lar, Su kirliligi, Saglik etkileri, Atik su aritma,
Cevresel risk.
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ABSTRACT

Per- and polyfluoroalkyl substances (PFAS) are synthetic contaminants that
raise serious public health and environmental concerns due to their persistence,
toxicity, and widespread distribution. Thousands of PFAS variants exist, and a
significant number of them have been detected in surface and groundwater sour-
ces at concentrations ranging from ng/L to pg/L. In wastewater environments,
PFAS remain intact due to their resistance to conventional treatment techno-
logies, posing a substantial risk to drinking water safety. Because PFAS can be
transported over long distances from their original sources through long-range
atmospheric transport, they represent a global environmental problem. Humans
are primarily exposed to PFAS through dietary intake and inhalation. Due to the-
ir environmental and health risks, several PFAS compounds have been banned
or are being phased out under the European Union’s REACH regulation, and
similar regulatory measures are increasingly being implemented worldwide.

PFAS are synthetic organic compounds widely used in industrial processes
and consumer products, including firefighting foams, textiles, non-stick cookwa-
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re, and food packaging. Their unique chemical properties—specifically their
resistance to heat, water, and oils—make PFAS highly persistent in the environ-
ment, which has led to their characterization as “forever chemicals.” The release
of PFAS into the environment, particularly into water systems, has triggered
global health and ecological concerns. Numerous studies have confirmed the
presence of PFAS in surface water, groundwater, wastewater, and drinking wa-
ter (Sadia et al., 2023; Sun et al., 2022). Once introduced into the environment,
PFAS resist natural degradation processes and accumulate in biota and human
tissues through bioaccumulation.

Research has demonstrated the occurrence of PFAS in drinking water supp-
lies across North America, Europe, and Asia (Gagliano et al., 2020; Wang et al.,
2023). Major point sources include wastewater treatment plant effluents, landfill
leachates, and industrial runoff. Long-chain PFAS compounds such as PFOS and
PFOA are particularly problematic due to their bioaccumulation potential and
toxicity (Wang et al., 2020). PFAS exposure has been linked to immunotoxicity,
liver damage, and endocrine disruption (Sunderland et al., 2019). Despite regu-
latory bans targeting certain PFAS, newer alternatives such as GenX and PFBS
have increasingly been detected in aquatic environments (Sun et al., 2022). Tre-
atment technologies including granular activated carbon, reverse osmosis, and
ion exchange resins offer partial removal; however, they face significant limi-
tations related to cost and scalability (Appleman et al., 2014; Zeng et al., 2019).

The environmental and health implications of PFAS contamination in water
and wastewater systems require urgent global attention. Regulatory steps such as
the EU Drinking Water Directive and U.S. EPA guidelines represent important
progress, but they must be supported by universal monitoring frameworks and
investments in efficient treatment technologies. Interdisciplinary research and
coordinated policy actions are essential to reduce PFAS exposure and safeguard
water security. As in many other parts of the world, comprehensive research on
the environmental behavior and health impacts of PFAS is critically needed in
Tiirkiye.

Keywords: PFASs, Water contamination, Health effects, Wastewater treat-
ment, Environmental risk.
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OZET

Dijital reklamecilik; veri merkezlerinin kullanimi, ¢evrimici kullanici verile-
rinin iglenmesi, reklam dagitim altyapilarinin ¢aligmasi ve yiiksek bant genigligi
gerektiren medya iletim siirecleri nedeniyle kayda deger diizeyde enerji tiiket-
mekte ve buna bagli olarak artan bir karbon ayak izi tiretmektedir. Bu faaliyetler,
kiiresel veri merkezi enerji tiiketiminin ve dijital tedarik zincirinin 6nemli bir
boliimiinii olusturarak dijital reklamciligr siirdiiriilebilirlik tartismalarinda kritik
bir konuma yerlestirmektedir. Son yillarda 6zellikle biiyiik teknoloji sirketleri
tarafindan yayimlanan siirdiiriilebilirlik ve ESG raporlar, dijital reklamciligin
cevresel etkilerine iliskin metrikleri, sdylemleri ve kurumsal yaklagimlar1 daha
gOriliniir hale getirmistir.

Bu calisma, dijital reklamciligin karbon ayak izinin Meta ve Google tarafin-
dan yayimlanan siirdiiriilebilirlik raporlarinda nasil temsil edildigini incelemeyi
amaclamaktadir. Ayrica kiiresel reklam holdingleri ve sektor girisimlerine ait
raporlar ikincil kaynak olarak kullanilarak, iki sirketin s6ylemsel ve operasyo-
nel konumlanis1 daha genis bir baglam i¢inde degerlendirilmistir. Boylece dijital
reklamcilik ekosisteminin en biiylik iki aktoriiniin ¢evresel sorumluluk algisi,
raporlama pratikleri ve siirdiiriilebilirlik stratejilerinin kurumsal belgelerdeki go-
riniirliigli kapsamli bir sekilde analiz edilmistir.

Aragtirma, yalnizca rapor dokiimanlarinin veri kaynagi olarak kullanildigi
karma igerik analizi yaklasimina dayanmaktadir. Nicel icerik analizinde rapor-
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lardaki 6l¢iilebilir gostergeler sistematik bicimde kodlanmistir. Kodlama katego-
rileri; veri merkezi enerji tiikketimi, yenilenebilir enerji kullanimi, dijital reklam
operasyonlariin Scope 3 kapsamindaki pay1, diisiik karbonlu reklam ¢oziimleri,
karbon notr medya programlari, emisyon basina reklam gosterimi gibi metrik-
lerin varlig1 ve yapay zeka uygulamalarinin verimlilik baglaminda sunumu gibi
unsurlar icermektedir. Bu gostergeler frekans ve oran analizleriyle degerlendi-
rilmis ve Meta ile Google’in ¢evresel performans raporlamasinda benzerlikleri
ile ayrigtig1 noktalar ortaya konmustur.

Nitel igerik analizinde ise dijital reklamciligin karbon ayak izinin her iki sir-
ket tarafindan hangi sdylemsel gercevelerle ele alindig1 incelenmistir. Bulgular,
Meta ve Google’in karbon etkisini kimi zaman risk ve sorumluluk baglaminda,
kimi zaman ise teknoloji, verimlilik ve inovasyon odakli firsat alani olarak ko-
numlandirdigini géstermektedir. Ayrica veri ekonomisi ile siirdiiriilebilirlik ara-
sindaki iligkinin nasil kuruldugu, azaltim vaatlerinin niteligi, seffaflik iddialar:
ve potansiyel greenwashing stratejileri tematik olarak degerlendirilmistir. Bu
cercevede iki sirketin stratejik sdylemleri, kurumsal hedefleri ve hesap verebilir-
lik diizeyleri arasinda anlamli farkliliklar belirlenmistir.

Aragtirmanin gegerligi agik bicimde tanimlanmig kodlama semasi ve iki bii-
yuk teknoloji sirketinin karsilagtirmali analizi ile desteklenmekle birlikte, ra-
porlarm sirketler tarafindan hazirlanmis olmasi sdylemsel onyargi riskini iger-
mektedir. Buna ragmen calisma, dijital reklamciligin karbon ayak izini Meta ve
Google’1n siirdiiriilebilirlik raporlar tizerinden inceleyen nadir arastirmalardan
biri olarak literatiire 6zgiin bir katki sunmaktadir. Bulgular, dijital reklamcili-
gin kiiresel gevresel siirdiiriilebilirlik giindemindeki yerini goriiniir kilmakta ve
sektoriin sO0ylem—pratik uyumunu degerlendirmek icin yeni bir analitik gerceve
onermektedir.

Anahtar Kelimeler: Meta, Google, Dijital Reklamcilik, Karbon Ayak izi,
Siirdiiriilebilirlik Raporlamasi, Igerik Analizi, Yesil S6ylem, Siirdiiriilebilir Rek-
lamcilik.
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ABSTRACT

Digital advertising consumes a substantial amount of energy due to the ope-
ration of data centers, the processing of online user data, the functioning of ad
delivery infrastructures, and the transmission of high-bandwidth media, thereby
generating a growing carbon footprint. These activities constitute a significant
portion of global data center energy use and the broader digital supply chain,
positioning digital advertising as a critical topic within sustainability debates.
In recent years, sustainability and ESG reports published particularly by major
technology companies have made the metrics, discourses, and corporate appro-
aches related to the environmental impacts of digital advertising more visible.

This study aims to examine how the carbon footprint of digital advertising
is represented in the sustainability reports published by Meta and Google. Ad-
ditionally, reports from global advertising holding companies and industry ini-
tiatives were used as secondary sources in order to situate the two companies’
discursive and operational positioning within a broader context. In this way, the
environmental responsibility perceptions, reporting practices, and sustainability
strategies of the two largest actors in the digital advertising ecosystem were com-
prehensively analyzed through their corporate documents.

The research is based on a mixed content analysis approach using only report
documents as the data source. In the quantitative content analysis, measurable
indicators in the reports were systematically coded. Coding categories included
elements such as data center energy consumption, renewable energy usage, the
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share of digital advertising operations under Scope 3, low-carbon advertising
solutions, carbon-neutral media programs, emissions per ad impression, and the
presentation of artificial intelligence applications in relation to efficiency. These
indicators were evaluated through frequency and ratio analyses, revealing both
the similarities and the points of divergence between Meta and Google in repor-
ting their environmental performance.

In the qualitative content analysis, the study examined the discursive frames
through which the carbon footprint of digital advertising is addressed by both
companies. The findings indicate that Meta and Google frame carbon impacts at
times in terms of risk and responsibility, and at other times as an innovation-dri-
ven opportunity space centered on technology and efficiency. The analysis also
explored how the relationship between the data economy and sustainability is
constructed, the nature of reduction commitments, transparency claims, and po-
tential greenwashing strategies. Within this framework, meaningful differences
were identified between the companies’ strategic discourses, corporate objecti-
ves, and levels of accountability.

The validity of the study is supported by a clearly defined coding scheme and
the comparative analysis of two major technology companies, although the fact
that the reports are prepared by the companies themselves introduces a potential
risk of discursive bias. Nevertheless, the research provides an original contribu-
tion to the literature as one of the few studies examining the carbon footprint of
digital advertising through the sustainability reports of Meta and Google. The
findings make visible the place of digital advertising within the global environ-
mental sustainability agenda and propose a new analytical framework for evalu-
ating the alignment between industry discourse and practice.

Keywords: Meta, Google, Digital Advertising, Carbon Footprint, Sustaina-
bility Reporting, Content Analysis, Green Discourse, Sustainable Advertising.

373



&

INAR

CONGRESS INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

Siirdiiriilebilirlik Perspektifinden Biyocar ve Uygulama

Alanlar

Selen BESEN
Yildiz Teknik Universitesi

selen.besen@std.yildiz.edu.tr
https://orcid.org/0009-0007-2573-0439

Sinan YALCIN

Yildiz Teknik Universitesi
sinan.yalcin@std.yildiz.edu.tr
https://orcid.org/0009-0001-5235-7285

Cerenay ASLAN

Yildiz Teknik Universitesi
cerenay.aslan@std.yildiz.edu.tr
https://orcid.org/0009-0000-2427-7934

Roza ALHAN
Yildiz Teknik Universitesi

roza.alhan@std.yildiz.edu.tr
https://orcid.org/0009-0008-8250-0063

Muhammad RiZWAN
Yildiz Teknik Universitesi

muhammad.rizwan@yildiz.edu.tr
https://orcid.org/0009-0002-6522-8682

374



@IHARﬁ . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

Mohd ASHRAF DAR

Yildiz Teknik Universitesi
ashraf.dar@yildiz.edu.tr,
https://orcid.org/0000-0001-7915-312X

Ebru KOCA AKKAYA

Yildiz Teknik Universitesi
ekoca@yildiz.edu.tr
https://orcid.org/0000-0002-0282-7744

OZET

Iklim degisikligi, niifus artis1 ve gevresel baskilar; kaynaklarin korunmasini
ve etkin yonetimini zorunlu kilmaktadir. Bu baglamda biyogar uygulamalar1 6ne
cikmaktadir. Biyogar veya diger adiyla Biyokomiir, biyokiitlenin sinirli oksijenli
veya oksijensiz ortamda termal bozunmasiyla elde edilen, yiiksek karbon icerikli
ve gozenekli bir adsorbent malzemedir. Gida atiklari, tarim atiklar1 ve aritma
camuru gibi “atik” olarak adlandirilan biyokiitle kaynaklarindan yenilik¢i ve bii-
tiinciil yaklagimlar ile elde edilen bu firiinler bircok alanda kullanim potansiyeli
tagimaktadir. Se¢ilen hammaddeden, hedeflenen kullanim alani i¢in en yiiksek
verimlilikte biyogarin elde edilmesinde cesitli parametreler ve modifikasyonlar
etkilidir. Uygulanan piroliz, gazlagtirma veya hidrotermal karbonizasyon gibi
termal iglem, sicaklik gibi isletme sartlari, kullanilacagi ortam kosullar1 gibi pa-
rametreler ve modifikasyon yontemleri, biyogarin tiretiminde 6nemlidir.

Bir¢ok alanda kullanilabilen biyogar tarimda yavas salinan giibre olarak, top-
rak iyilestirici olarak ve topragin su tutma kapasitesini arttirarak fayda sagla-
maktadir. Insaat alaninda yap1 malzemesi olarak degerlendirilebilmektedir. Go-
zenekli yapisindan dolay1 atiksu aritiminda agir metal, mikro plastikler, organik
kirleticiler ve bir¢ok kirleticinin gideriminde etkili bir adsorbent olarak kullani-
labilmektedir. Yiizey yapisi nedeniyle enerji depolama ve doniisiim siireclerinde
stirdiiriilebilir alternatif bir karbon malzeme olarak karsimiza ¢ikmakta ve gide-
rek onemi artmaktadir. PM2,5, ve ugucu organik bilesikler, amonyak ve NO, SO,,
H,S gibi gaz halindeki kirleticilerin gideriminde 6nemli rol oynamaktadirlar.
Karbon negatif biyokiitlelerden elde edilen biyogarlarin karbon yakalama ve
depolamada kullanimi ile 6nemi artmaktadir. Ayrica biyogar iiretimi esnasinda
sentez gazi ve biyoyag gibi degerli iiriinler de elde edilebilmektedir.
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Bu calismada Biyocar farkli kullanim alanlartyla siirdiiriilebilirlik ve dongii-
sel ekonomi kapsaminda degerlendirilmistir. Cesitli endiistrilerden kaynaklanan
atiklarin biyogar kaynagi olarak kullanilmasi ile ikincil bir hammadde olarak
degerlendirilmesi, dongiisel ekonomiye katki saglanmaktadir. Sirdiiriilebilir
kalkinma amagclaria katki agisindan degerlendirildiginde ise tarimsal uygula-
malardaki faydalar ile A¢liga Son (SKA 2), su kaynaklarinin iyilestirilmesin-
de ve atiksu aritiminda kullanimi ile Temiz su ve Sanitasyon (SKA 6), biyocar
iiretimi sonucunda elde edilen yenilenebilir enerji kaynaklari ile Erigilebilir ve
Temiz Enerji (SKA 7), atik biyokiitlenin degerlendirilmesi ile Sorumlu Uretim
ve Tiiketim (SKA 12), karbon yakalama ve depolamada kullanim potansiyeli
ile iklim Eylemi (SKA 13) basta olmak iizere birgok siirdiiriilebilir kalkinma
amacina fayda saglamaktadir. Gelecekte biyocar kullanimin farkli alanlarda da
yayginlagmasi beklenmektedir.

Anahtar Kelimeler: Dongiisel Ekonomi, Biyokdmiir, Piroliz, Siirdiiriilebilir
Kalkinma Amaglari
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ABSTRACT

Climate change, population growth and environmental challenges require
the protection and effective management of resources worldwide. From this
point of view, Biochar applications play a crucial role. Biochar, also referred
as biocoal, is an active-carbon, porous adsorbent material produced through the
thermal decomposition of biomass in an oxygen-limited environment. Biomass
derived from materials that are categorized as “waste” in the first place such as
food wastes, agricultural wastes and treatment sludge provides an innovative
approach with a high potential for use in a derived range of fields. Different pa-
rameters and modifications are important as well as the selection of the feedstock
when it comes to achieving the desired efficiency from the obtained biochar for
the targeted application. Thermal processes such as pyrolysis, gasification and
hydrothermal carbonization; operational conditions such as temperature and en-
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vironmental conditions in which the biochar will be using and the techniques that
are going to be used for the modification, are all influence the final properties.

With its wide range of applications, Biochar can serve as a slow-released fer-
tilizer, a soil improver and also an enhancer for soil water retention in agricultural
applications. In the field of construction, it can be utilized as a building material.
Thanks to its porous structure, it also effectively treats heavy metals, microplas-
tics, organic materials and several other contaminants from wastewater. Due to
its mentioned surface characteristics it can also be utilized for the sustainable and
clean production of energy, contributing to the creation of one of today’s most
valuable resources. Moreover, it plays a significant role in the removal of gas-
eous pollutants such as PM2.5, volatile organic compounds, ammonia, and gases
including NO, SO,, and H,S. Biochar produced from carbon-negative biomass
are trending as their carbon capture and storage abilities are being progressively
discovered. Additionally, valuable by-products such as bio-oil can be obtained
during biochar production.

In this study, biochar has been evaluated within the scope of sustainabili-
ty and the circular economy with its various applications. Wastes from various
industries providing feedstock in the use of obtaining biochar, contributes to
circular economy. From the perspective of Sustainable Development Goals
(SDG@G), Biochar benefits more than one goal; Zero Hunger (SDG2) through its
agricultural applications, Clean Water and Sanitation (SDG6) through its use in
wastewater treatment and water resource improvement, Affordable and Clean
Energy (SDG7) through the energy potential from its by-products, Responsible
Consumption and Production (SDG12) as reclaiming waste biomass, Climate
Action (SDG13) through its potential in carbon capture and storage. Biochar is
expected to become a material that is increasingly widespread in the near future.

Key Words: Circular Economy, Biocoal, Pyrolisis, Sustainable Development
Goals
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OZET

Dalgali kanallar 1s1 degistiricileri basta olmak tizere pek ¢ok 1sitma ve sogutma
uygulamalarinda yaygin olarak kullanilmaktadir. Bu kanallarda 1s1 transferinin
iyilestirilmesi enerji verimliligi ve tasarrufu agisindan bityiik 5nem arzetmektedir.
Bu nedenle uzun siiredir farkli 1s1 transferi iyilestirme yontemleri arastiriimak-
tadir. Pasif 1s1 transfer iyilestirme yontemleri ilave bir enerjiye ihtiya¢ duyma-
malari, basit yapilar ve diisiik maliyetleri nedeniyle 6nemli avantajlara sahiptir.
Bu ¢alismada farkli konfigiirasyona sahip iiggen dalgali kanallarda akis ve 1s1
transferi sayisal olarak incelenmistir. Sayisal calisma, Hesaplamali Akigkanlar
Dinamigi (HAD) tabanli sonlu hacim yaklasimi ile analiz edilmistir. Dalgali ka-
nal ytizeyleri sabit bir sicaklikta (T, =340K) korunmus ve kanal giris hizin1 temsil
eden Reynolds sayis1 4000<Re<8000 araliginda degismistir. Farkli diizenleme-
deki tiggen dalga profilinin akis ve 1s1 transferi lizerindeki etkilerini gozlemle-
mek i¢in farkli parametrelerde hiz ve sicaklik dagilimlari elde edilmistir. Caligsma
sonucunda 1s1 transferi iyilesme orani, basing diisiisii (AP) ve performans faktorii
(PF) hesaplanmistir. Elde edilen bulgular 1s1 transferinin, basing diisiigiiniin ve
performans faktoriiniin tiggen dalga profilinin yerlesiminden 6nemli derecede
etkilendigini gostermistir. Tiim kanal yapilarinda Reynolds sayisinin artmast ile
181 transferi ve basing diisiisii artmistir. Calismada sonucunda, enerji verimliligi
acisindan en az basing diisiisii ve en yiiksek 1s1 transferini saglayan kanal yapisi
belirlenmistir. Ayrica elde edilen ¢alisma sonuglari diiz kanal ile karsilastirilmis-
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tir. Boylece bu ¢alismanin kanal tasarimcilarina ve bu konuya ilgi duyan aragtir-
macilara bir yol gosterici olmasi hedeflenmistir.

Anahtar Kelimeler: Dalgali Kanal, Is1 Transferi lyilestirme, CFD, Perfor-
mans Faktori, Enerji Verimliligi

Improvementing Heat Transfer in Triangular Corrugated
Channels with Different Configurations

Assoc. Prof. Selma AKCAY

Cankir1 Karatekin Universitesi, Makine Miihendisligi Béliimii
selmaakcay@karatekin.edu.tr
https://orcid.org/0000-0003-2654-0702/

ABSTRACT

Corrugated channels are widely used in many heating and cooling applicati-
ons, especially in heat exchangers. Improving heat transfer in these channels is
of great importance in terms of energy efficiency and savings. Therefore, vari-
ous heat transfer enhancement methods have been investigated for a long time.
Passive heat transfer enhancement methods offer significant advantages due to
their lack of additional energy consumption, simple structure, and low cost. In
this study, flow and heat transfer in triangular corrugated channels with different
configurations were numerically investigated. The numerical study was analyzed
using a finite volume approach based on Computational Fluid Dynamics (CFD).
The corrugated channel surfaces were maintained at a constant temperature (T,
= 340K), and the Reynolds number representing the channel inlet velocity was
varied in the range of 4000 < Re < 8000. To observe the effects of different
configurations of triangular wave profiles on flow and heat transfer, velocity and
temperature distributions were obtained for different parameters. As a result of
the study, heat transfer improvement ratio, pressure drop (AP), and performan-
ce factor (PF) were calculated. The findings show that heat transfer, pressure
drop, and performance factor are significantly affected by the placement of the
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triangular wave profile. Heat transfer and pressure drop increased with increa-
sing Reynolds number in all channel cases. The study determined the channel
structure that provided the least pressure drop and the highest heat transfer in
terms of energy efficiency. Furthermore, the study results were compared with
the straight channel. This study aims to guide channel designers and researchers
interested in this topic.

Keywords: Wavy Channel, Heat Transfer Improvement, CFD, Performance
Factor, Energy Efficiency
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Farkh Kimyasallarin Plastik Malzemeler Uzerindeki Etkileri:
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OZET

Bu ¢alismada, giinliik yasamda yaygin olarak kullanilan ve kullanimin asi-
riligina bagl olarak ciddi boyutlarda bir atik problemi haline gelen tek kulla-
nimlik plastik malzemelerin, farkli kimyasallar icerisindeki dayanimi, polimer
yapisindaki degisimleri ve olasi kalite kayiplar1 incelenmistir. Calisma kapsa-
minda polietilen (PE), polipropilen (PP), polietilen tereftalat (PET), polistiren
(PS), polyamid (Nylon 66), lateks gibi farkli polimer tiirlerini temsil eden tek
kullanimlik plastik iiriinler segilerek bu iiriinlerden 1x2 ¢cm boyutlarinda numu-
neler hazirlanmigtir. Numuneler ayr kaplar igerisine aliarak, 15 mL’lik asidik
(H,SO,, HNO,, HCl), bazik (NaOH), organik ¢dziicii (aseton, hekzan) ve de-
terjan ¢ozeltileriyle belirli siirelerde muamele edilmistir. Deney siireci boyun-
ca numunelerin gorsel degisimleri kaydedilmis, polimer yapisindaki degisimler
ATR-FT-IR cihazi (Bruker) ile analiz edilmistir. Analizler sirasinda spektrumlar
4000-600 cm-' dalga sayis1 araliginda, 4 cm-' ¢oziiniirlik ve 32 tarama ortala-
mast ile elde edilmis, polimer tanimlamasi 10.000’den fazla spektrum igeren
ATR-FT-IR kiitiiphanesi kullanilarak gergeklestirilmistir.

Deneysel sonuglar, tek kullanimlik plastiklerin farkli kimyasal ortamlara kar-
s1 ¢ok farkli dayanim seviyelerine sahip oldugunu gostermektedir. Ornegin, PET
ve Nylon 66 plastigin 6zellikle derisik H,SO, ve HNO, ortaminda birkag giin
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icinde tamamen eriyerek yiiksek kimyasal hassasiyet gosterdigi, bu nedenle ya-
pisal biitinliigiinii hizla kaybettigi goriilmiistiir. PS, aseton ve diger organik ¢6-
ziiciilerde belirgin ¢oziinme, sekil kaybi ve renk koyulasmasi sergilerken, renkli
PP malzemelerde daha c¢ok renk agilmasi, yiizey deformasyonu ve kirilganlik
artigt gézlemlenmistir. LDPE malzemelerde ise giiglii oksidanlar (HNO,, sod-
yum hipoklorit-NaOCI (aq)) ve hekzan maruziyeti sonrasi belirgin renk degisi-
mi, kabarcik olusumu, numune kiitlesinde azalma ve polimer kalitesinde diisiis
gozlenerek ciddi yapisal bozulma saptanmistir.

Elde edilen bulgular, tek kullanimlik plastiklerin kimyasal ortama bagli ola-
rak polimer yapisinin degiserek bildigini, kalite kayb1 yasayabildigini ve fizi-
kokimyasal siireglere bagli bu doniisiimlerin mikroplastik olusum siirecini de
etkileyebilecegini ortaya koymaktadir. Sonuglar polimer—kimyasal etkilesimin
hem polimer tiiriine hem de ¢6ziiciiniin kimyasal karakterine (asit, baz, oksidan,
organik ¢oziicli) 6zgii oldugunu ve ayni polimerden iiretilen her bir farkl iirtine
(farklt yogunluk, renk veya diger katkilar) gore de degisik davranis gosterdigini
ortaya koymaktadir.

Anahtar Kelimeler: Polimer, asit, baz, ¢6ziicli, kimyasal bozunma.
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ABSTRACT

In this study, the resistance of commonly used single-use plastic materials
to different chemical media, as well as changes in their polymer structures and
potential quality loss, were investigated. These materials have become a sig-
nificant waste problem due to their excessive consumption. Within the scope
of the experimental work, single-use plastic products representing different
polymer types—including polyethylene (PE), polypropylene (PP), polyethylene
terephthalate (PET), polystyrene (PS), polyamide (Nylon 66), and latex—were
selected, and 1x2 cm specimens were prepared from each product. The samples
were placed in separate containers and treated for defined periods with 15 mL
of acidic (H,SO,, HNO,, HCI), basic (NaOH), organic solvent (acetone, hex-
ane), and detergent solutions. Throughout the experiment, visual changes in the
samples were recorded, while structural changes in the polymers were analyzed
using an ATR-FT-IR spectrometer (Bruker). Spectra were acquired in the 4000—
600 cm-' range with a spectral resolution of 4 cm-' and an average of 32 scans.
Polymer identification was performed using an ATR-FT-IR spectral library con-
taining over 10,000 reference spectra.

The experimental results demonstrate that single-use plastics exhibit marked-
ly different levels of resistance to different chemical environments. For exam-
ple, PET and Nylon 66 showed high chemical sensitivity, dissolving completely
within a few days when exposed to concentrated H,SO, and HNO,, and rapid-
ly losing their structural integrity. While PS exhibited pronounced dissolution,
deformation, and darkening in acetone and other organic solvents, colored PP
materials showed color fading, surface deformation, and increased brittleness. In
LDPE-based materials, exposure to strong oxidants (HNO,, sodium hypochlorite
— NaOCl (aq)) and hexane resulted in significant discoloration, bubble forma-
tion, mass loss, and a reduction in polymer quality, indicating severe structural
degradation.

The findings indicate that the polymer structure of single-use plastics may
undergo chemical transformation and quality loss depending on the chemical
environment, and that such physicochemical degradation processes can contrib-
ute to microplastic formation pathways. The results further show that polymer—
chemical interactions are both polymer-specific and dependent on the chemical
character of the medium (acidic, basic, oxidizing, or organic solvent), and that
individual products made from the same nominal polymer (e.g., with different
densities, colors, or additives) can display distinct degradation behaviors.

Keywords: Polymer, acid, base, solvent, chemical degradation.
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OZET

2015 yilinda, Birlesmis Milletler tarafindan, 2030 yilina kadar yoksullugu
sona erdirmek, “tim insanlarin” baris ve refah iginde yasamasini saglamak
ve gezegeni korumak amaciyla 17 “Kiiresel Hedef” kabul ve ilan edildi.
Siirdiirtilebilir Kalkinma Hedefleri (SKH) olarak da adlandirilan bu hedeflerden
baslicalar1 yoksullugun ve ag¢ligin sonlandirilmasi, barig ve adaletin saglanmasi,
her tiir esitsizligin azaltilmasi, toplumsal cinsiyet esitligi, iklim eylemi; herkes icin saglikli
ve kaliteli bir yasam, nitelkli egitim ve insani istir. BM ayrica, (iiye) iilkelerin bu hedeflerin
gergeklestirilmesinde “en geride kalanlarin ilerlemesine” Oncelk verecegini taahhiit
ettigini vurgulamaktadir. Hedefler duyurulduktan sonra BM’nn 2030 Ajandasi
tizerine sosyal bilimlerin farkli disiplinlerinde ¢ok sayida elestrel calisma yayimlanr.
Bu ¢alismalar ¢ogunlukla, Ajanda’nin agirlik verdigi ¢evre, ekonomi ve toplumsal
cinsiyet konularina odaklanir. Bunlardan bir kisminin metodik ¢ergevesi arasinda
Antonio Gramsci’nin “hegemonya” kurami 6ne c¢ikar. Elestirel uluslararasi
ekonomi politik yaklasimi kullanan bu ¢alismalarda SKH’yle, devlet ve devlet
dis1 cok sayida aktoriin dahil edildigi yeni bir neoliberal hegemonya ngasinin
amaclandigi ileri striiliir. Dolayisiyla bu ¢aligmalarda toplumsal cnsiyet icin 6zel
bir hegemonya kurami kullanimindan soz edilemez. Keza 2030 Ajandasi’yla ilgili
toplumsal cinsiyet odakli elestirel calismalarda da dogrudan hegemonya kuramini
kullanan bir literatiir bulunmamaktadir. Oysa R. W. Connell’in, Gramsci’nin
hegemonya kuramimin uyarlamasi olan “hegemonik erkeklik™ kurami, Ajanda’nin
toplumsal cnsiyet 6zelnde elestrel bir degerlendrmes icin uygun teork arka plani
saglamaktadir. Dahasi elestirinin bu iki kuram birlestirilerek yapilmasi konu 6zelnde
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biittinliiklii bir elestirel cergeve sunabilir. Bu arastirmada boyle bir girisimde bulunularak
2030 Ajandasi’nin 6nerdigi SKH’nin kiiresel diizeyde ¢ok aktorlii bir neoliberal-
patriarkal hegemonya insas1 amagladig: ileri siiriilecektir.

Anahtar Kelimeler: Siirdiiriilebilir Kalkinma Hedefleri, Birlesmis Milletler,
2030 Ajandasi, Hegemonya, Hegemonik Erkeklik

The Theory of Dual Hegemony and Critique of the UN’s 2030
Agenda

Res. Assist. Dr. Semih EVCIMAN
Dogus University
sevciman@dogus.edu.tr
https://orcid.org/0000-0002-0373-2130

ABSTRACT

In 2015, the United Nations adopted and announced 17 “Global Goals” to be
achieved by 2030, with the aim of ending poverty, ensuring that “all people” live
in peace and prosperity, and protecting the planet. Also known as the Sustainable
Development Goals (SDGs), the main goals include ending poverty and hunger,
ensuring peace and justice, reducing all forms of inequality, achieving gender
equality, taking climate action, ensuring healthy and quality life for all, providing
quality education, and promoting decent work. The UN also emphasizes that
(member) countries have committed to prioritizing the “progress of those furthest
behind” in achieving these goals. After the goals were announced, numerous
critical studies were published in various disciplines of the social sciences on the
UN’s 2030 Agenda. These studies mostly focus on the issues of environment,
economy, and gender equality, which the Agenda emphasizes. Antonio Gramsci’s
theory of “hegemony” stands out among the methodological frameworks of
some of these studies. Using a critical international political economy approach,
these studies argue that the SDGs aim to construct a new neoliberal hegemony
involving numerous state and non-state actors. Therefore, these studies do not
refer to a specific hegemony theory for gender. Similarly, there is no literature
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that directly uses hegemony theory in gender-focused critical studies related to
the 2030 Agenda. However, R. W. Connell’s theory of “hegemonic masculinity,”
an adaptation of Gramsci’s hegemony theory, provides a suitable theoretical
background for a critical assessment of the Agenda through the lens of gender.
Moreover, synthesizing these two theories can offer a comprehensive critical
framework specific to the subject. This research attempts to do just that, arguing
that the SDGs proposed by the 2030 Agenda aim to construct a multi-actor
neoliberal-patriarchal hegemony at the global level.

Keywords: Sustainable Development Goals, United Nations, 2030 Agenda,
Hegemony, Hegemonic Masculinity
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Makine Ogrenmesi Temelli Yaklasimlarla Az Kath Kapah
Konut Yerlesimlerinde Enerji Tiiketiminin Degerlendirilmesi:
Sistematik Bir Literatiir Taramasi
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Mimarlik ve Tasarim Fakiiltesi
Mimarhk Béliimii
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OZET

Tiirkiye Istatistik Kurumu’nun verilerine gére Tiirkiye’de yap1 stokunun
biiyiik kismini konutlarin olusturmasina ragmen yeni konut ihtiyaci dzellikle
kentlerde hizla artig gostermektedir. Bu artisin enerji talebi tizerindeki etkisi
disiiniildiigiinde, yapi sektoriiniin siirdiiriilebilir kalkinma politikalari ve iklim
degisikligiyle miicadele kapsaminda kilit bir role sahip oldugu goriilmektedir.
Paris Anlagmasi sonrasinda giiclenen kiiresel iklim hedefleri, tim yapt tiplerin-
de oldugu gibi konutlar i¢in de enerji kullaniminin ger¢ek¢i modellenmesini ve
enerji verimliligi potansiyelinin artirilmasina yonelik cok yonlii stratejiler olus-
turulmasini zorunlu hale getirmektedir.

Geleneksel enerji simiilasyonlar tasarimciya kapsamli veri sunsa da fazla
sayida veri ve parametrenin gz oniline alinmasi gereken kosullarda ¢ok sayida
senaryo i¢in veri toplama, giris zorluklar: ve bunlarin uzun zaman gerektirme-
si gibi sebeplerle kullanigh olmamaktadir. Buna karsin yapay zeka ve makine
ogrenmesi temelli yaklasimlar, enerji performansi tahminlerinde daha hizli ve
esnek degerlendirmeler saglayarak 6zellikle mimarlarin aktif rol oynadigi erken
tasarim siirecine 6nemli katkilar sunmaktadir.

Niifus artistyla birlikte ayni1 tipolojide ¢ok sayida az katli yapinin bir arada
yer aldigi, giivenlikli ve kapal1 yerlesim bigiminde tanimlanan konut siteleri gii-
niimiizde giderek daha fazla tercih edilmektedir. Bu tiir yerlesimlerin giincel ko-
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sullar altinda veya iklim degisikligine bagl olarak gelecekte gdsterecegi enerji
titketim profillerinin ortaya konmasi, tiiketimin azaltilmasina yonelik stratejile-
rin gelistirilmesini miimkiin kilmaktadir.

Bu caligma kapsaminda yiiriitiilmesi planlanan sistematik literatiir tarama-
styla, az katli kapali konut yerlesimlerinde enerji tiiketimlerinin azaltilmasina
yonelik stratejilerin performansini makine 0grenmesi yontemleri araciligty-
la inceleyen aragtirmalar mercek altina alinacaktir. Bu dogrultuda s6z konusu
yontemlerin gii¢lii yonlerinin, sinirhiliklarinin ve tasarim kararlarma etkilerinin
ortaya konulmasi amaglanmaktadir. Elde edilecek bulgularin, mimarlara az katl
konut yerlesiminde enerji korunumu ve verimliligi saglanmasina yonelik erken
asama tasarim kararlarinda yol gosterici bir cer¢eve sunmasi ve gelecekteki aras-
tirmalar i¢in bir referans olusturmasi hedeflenmektedir.

Anahtar Kelimeler: Machine Learning, Artificial Intelligence, Building
Energy Performance, Residential Buildings, Energy Efficient Home

Evaluation of Energy Consumption in Low-Rise Gated
Residential Settlements Using Machine Learning—Based
Approaches: A Systematic Literature Review

Sena GOKCAN

Kocaeli University

Faculty of Architecture and Design
Department of Architecture
https://orcid.org/245144024(@kocaeli.edu.tr

ABSTRACT

According to the data of the Turkish Statistical Institute, although residential
buildings constitute the majority of the building stock inTiirkiye, the demand for
new housing continues to rise rapidly, particularly in urban areas. Considering
the impact of this increase on overall energy demand, it becomes evident that
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the building sector plays a critical role within the framework of sustainable de-

velopment policies and efforts to mitigate climate change. Strengthened global

climate targets following the Paris Agreement necessitate realistic modeling of

energy use in residential buildings, as well as the development of comprehensive

strategies aimed at enhancing energy efficiency potentia

While traditional energy simulation tools provide designers with extensive
datasets, their practical use becomes limited in scenarios requiring the conside-
ration of large numbers of parameters, numerous design alternatives, and time
consuming data entry processes. In contrast, artificial intelligence and machine
learning based appoaches offer faster and more flexible evaluations for energy
performance prediction, thereby contributing significantly to early design phases
in which architects play an active role.

Parallel to population growth, gated housing estate defined as residential sett-
lements composed of numerous low-rise buildings of similar typology have
become increasingly preferred in recent have become increasingly preferred in
recent years. Determining the current and future energy consumption profiles
of such settlements, including climate change—induced variations, enables the
development of strategies aimed at reducing energy demand.

Within this study,a systematic literature review is planned to examine rese-
arch that evaluates strategies for reducing energy consumption in low-rise ga-
ted residential settlements through machine learning methods. Accordingly, the
study aims to identify the strengths, limitations, and impacts of these methods
on architectural design decisions. The findings are expected to provide architects
with a guiding framework for early-stage design strategies that promote energy
conservation and efficiency in low-rise residential environments while also ser-
ving as a reference for future research.

Anahtar Kelimeler: Machine Learning, Artificial Intelligence, Building
Energy Performance, Residential Buildings, Energy Efficient Home
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OZET

Yesil doniisiim, ekonomilerin {iretim ve istihdam yapisini yeniden sekillen-
dirmekte ve siirdiiriilebilirlik temelli becerilere olan talebi hizla artirmaktadir.
Bu degisim, tiniversitelerin yesil beceriler gelistirme kapasitesini nasil tanim-
ladig1 ve bunu stratejik Onceliklere nasil yerlestirdigi sorusunu daha onemli
héle getirmektedir. Tiirkiye’de Yesil Mutabakat Eylem Plani, Ulusal Istihdam
Stratejisi ve mesleki yeterlilik sistemine iligkin giincel diizenlemeler, yiiksek6g-
retim kurumlarimin yesil iggiicline yonelik daha belirgin, dl¢iilebilir ve politika
ile uyumlu roller iistlenmesini stratejik bir gereklilik olarak ortaya koymaktadir.
Bu nedenle iiniversitelerin stratejik planlarinin sistematik olarak incelenmesi,
yesil iggiliciiniin gelistirilmesine yonelik kurumsal vizyonun, yonetisim yakla-
simlarinin ve uygulama araglarinin olgunluk diizeyini degerlendirmek agisin-
dan kritik 6nem tasimaktadir. Bu c¢aligma, Tiirkiye’de yesil isgiicliniin gelisti-
rilmesinde {iniversitelerin roliinii resmi stratejik plan belgeleri iizerinden analiz
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etmeyi amaglamaktadir. Arastirma iki asamada yiiriitiilmiistiir. Ilk asamada UI
GreenMetric (2024) ve THE Impact Rankings (2024/2025) listelerinde yer alan
iiniversiteler belirlenmistir. ikinci asamada bu {iniversitelerin stratejik planlari
yonetisim, miifredat ve mikro-sertifikalar, tiniversite—sanayi—kamu is birlikleri
ve izleme-degerlendirme (KPI) temalar1 dogrultusunda icerik analiziyle kodlan-
mistir. Bulgular, stirdiiriilebilirligin stratejik diizeyde giderek daha goriiniir hale
geldigini; ancak yesil becerilerin olgiilebilirligi, mikro-sertifikalarin taninma-
st ve mezun/is ilan1 analitii gibi alanlarda gelisim gereksiniminin siirdiigiinii
gostermektedir. Universitelerin biiyiik béliimiinde siirdiiriilebilirlik hedeflerinin
genel ilke ve yonelimler diizeyinde kaldigi, bu hedeflerin somut ¢ikt1 gosterge-
lerine ve yetkinlik temelli 6grenme kazanimlarina yeterince doniistiiriillemedigi
goriilmektedir. Ayrica kurumlar arasinda yonetisim yapilari, paydas is birlikleri
ve performans 6l¢lim sistemleri bakimindan belirgin bir heterojenlik bulunmak-
tadir; bu durum ulusal politika hedefleriyle tam uyumu gii¢lestirmektedir. Analiz
sonuglari, liniversitelerin stratejik planlarini yesil isgiicii piyasasi dinamikleriyle
daha gii¢lii iliskilendirmesi ve veri temelli izleme mekanizmalarini kurumsal 61-
cekte giiclendirmesi gerektigine isaret etmektedir. Calismada, OECD-UNESCO
gergeveleri ve Avrupa mikro-sertifika rehberligi ile uyumlu politika 6nerileri su-
nulmaktadir.

Anahtar Kelimeler: Yesil Beceriler, Universite, Siirdiiriilebilirlik, Mik-
ro-Sertifika, SKA(Siirdiiriilebilir kalkinma amaglar1)
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ABSTRACT

The green transition is reshaping the structure of economies and labor mar-
kets, leading to a rapid increase in demand for sustainability-oriented skills. This
transformation makes it increasingly important to understand how universities
define their capacity to develop green skills and how they integrate this capa-
city into their strategic priorities. In Tiirkiye, the Green Deal Action Plan, the
National Employment Strategy, and recent regulations related to the national
qualifications system position higher education institutions as key actors that
must assume clearer, measurable, and policy-aligned roles in developing a green
workforce. Accordingly, systematically examining universities’ strategic plans
becomes essential for assessing the maturity of their institutional vision, gover-
nance approaches, and implementation tools related to green workforce develop-
ment. This study aims to analyze the role of universities in developing a green
workforce through an examination of their official strategic plan documents. The
research proceeds in two stages. In the first stage, universities in Tiirkiye that
appear in the Ul GreenMetric (2024) and THE Impact Rankings (2024/2025)
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lists are identified. In the second stage, the strategic plans of these universities
are coded through content analysis across themes of governance, curriculum and
micro-credentials, university—industry—government partnerships, and monito-
ring—evaluation (KPI) mechanisms. The findings indicate that sustainability is
becoming increasingly visible at the strategic level; however, improvements are
still needed in areas such as the measurability of green skill outcomes, the recog-
nition of micro-credentials, and analytics related to graduate outcomes and job
postings. Most universities articulate sustainability goals at the level of general
principles, yet these goals are not sufficiently translated into concrete output
indicators or competence-based learning outcomes. Moreover, significant hete-
rogeneity exists among institutions in terms of governance structures, stakehol-
der partnerships, and performance measurement systems, which complicates full
alignment with national policy objectives. The analysis suggests that universities
must more strongly align their strategic plans with green labor market dynamics
and reinforce data-driven monitoring mechanisms at the institutional level. The
study concludes with policy recommendations aligned with OECD-UNESCO
frameworks and the European micro-credential guidance.

Keywords: Green Skills, Universities, Sustainability, Micro-Credentials,
SDGs (Sustainable Development Goals)
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OZET

Saglik sektorii enerji tikketimi, tek kullanimlik malzeme kullanimi ve atik
iiretimi nedeniyle gevre iizerinde ciddi bir yiik olugturmaktadir. Bu durum ye-
sil hastane kavraminin dogmasina yol agnustir. Diinya Saghk Orgiitii, ABD’de
LEED for Healthcare sistemi ve Tiirkiye’de Saglik Bakanligi’nin 2012 genelgesi
yesil hastane uygulamalarini kurumsallagtirmistir.

Bu derleme ¢aligmasinda 2010-2025 yillar1 arasinda PubMed, Scopus, Web
of Science ve TR Dizin veri tabanlarinda yayimlanan Ingilizce ve Tiirkce calis-
malar, ekolojik hemsirelik ve yesil hastane perspektifi dogrultusunda degerlen-
dirilmistir.

Yesil hastaneler; enerji ve su verimliligi, atik yonetimi, ¢cevreye duyarl tasa-
rim ve siirdiiriilebilirlik ilkeleriyle tanimlanmaktadir. Kavram yalnizca fiziksel
altyapiy1 degil, hemsirelik rollerini de dogrudan etkilemektedir. Ekolojik hem-
sirelik yaklagimi Florence Nightingale’in ¢evre kuramina dayandirilmakta, gii-
niimiizde Planetary Health ve One Health gibi kiiresel modellerle biitiinlestiril-
mektedir.
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Literatiirde hemsirelerin tek kullanimlik malzeme azaltimi, atik ayristirma,
enerji tasarrufu, gevresel saglik egitimi ve politika savunuculugu gibi alanlarda
stirdiiriilebilirligin merkezinde yer aldig1 vurgulanmaktadir. Diinya 6rnekleri ara-
sinda ABD’de Seattle Children’s Hospital, Avustralya’da Royal Children’s Hos-
pital, Kanada’da Thunder Bay Regional Health Sciences Centre ve Liibnan’da
Clemenceau Medical Center 6ne ¢ikmaktadir. Bu kurumlar ¢evreye duyarl tasa-
rimlari, enerji—su verimliligini artiran uygulamalar1 ve siirdiiriilebilir atik yone-
timi ¢oziimleriyle yesil hastane modelinin somut 6rneklerini temsil etmektedir.

Tirkiye’de ise yesil hastane yaklasimi, Saglik Bakanligi’nin diizenlemele-
riyle resmilesmis ve hem kamu hem 6zel sektérde uygulama alani bulmustur.
Ancak bu ¢aligmada Tiirkiye’ye yalnizca genel ¢er¢evede deginilmekte, hemsi-
relerin ¢evresel siirdiiriilebilirlikteki roliiniin daha kapsamli saha aragtirmalariyla
incelenmesi gerektigi vurgulanmaktadir. Tiirkiye’nin bu siirece katilimi, kiiresel
literatiirdeki gelismelerle paralel ilerlemekte ve hemsirelik mesleginin ¢evresel
duyarlilikla biitiinlesmesini desteklemektedir.

Sonug olarak yesil hastane uygulamalar1 ekolojik hemsirelik perspektifiyle
biitiinlesmekte ve hemsireler klinik, egitim, arastirma ve politika boyutlarinda
stirdiiriilebilir saglik sisteminin en kritik aktdrleri olarak konumlanmaktadir.
Tirkiye’nin siirece katilimi, kiiresel 6rneklerle birlikte degerlendirildiginde
hemsirelik mesleginin siirdiiriilebilirlik hedeflerinde stratejik bir rol iistlendigini
gostermektedir.

Anahtar Kelimeler: Yesil Hastane, Ekolojik Hemsirelik, Siirdiiriilebilirlik,
Hemsirelik Rolleri, Tiirkiye
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ABSTRACT

The healthcare sector imposes a significant burden on the environment throu-
gh energy consumption, the use of single-use materials, and waste generation.
This situation has led to the emergence of the green hospital concept. The World
Health Organization, the U.S. LEED for Healthcare system, and the Turkish Mi-
nistry of Health’s 2012 directive have institutionalized green hospital practices.

In this review study, English and Turkish publications from 2010 to 2025
indexed in PubMed, Scopus, Web of Science, and TR Dizin databases were eva-
luated in line with the perspectives of ecological nursing and green hospitals.
Green hospitals are defined by energy and water efficiency, waste management,
environmentally sensitive design, and sustainability principles. The concept af-
fects not only physical infrastructure but also nursing roles directly. The eco-
logical nursing approach is grounded in Florence Nightingale’s environmental
theory and is currently integrated with global models such as Planetary Health
and One Health.

The literature emphasizes that nurses are at the center of sustainability throu-
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gh reducing single-use materials, waste segregation, energy-saving behaviors,
environmental health education, and policy advocacy. International examples
include Seattle Children’s Hospital in the USA, Royal Children’s Hospital in
Australia, Thunder Bay Regional Health Sciences Centre in Canada, and Cle-
menceau Medical Center in Lebanon. These institutions represent concrete mo-
dels of environmentally sensitive design, energy and water efficiency, and susta-
inable waste management solutions.

In Turkey, the green hospital approach has been formalized through regulati-
ons of the Ministry of Health and has found application in both public and priva-
te sectors. However, this study refers to Turkey only in a general framework and
highlights the need for more comprehensive field research on the role of nurses
in environmental sustainability. Turkey’s participation in this process progresses
in parallel with global developments and supports the integration of nursing with
environmental sensitivity.

In conclusion, green hospital practices are intertwined with the ecological
nursing perspective, positioning nurses as critical actors in clinical practice,
education, research, and policy dimensions of sustainable healthcare systems.
When Turkey’s participation is evaluated together with international examples,
it demonstrates that the nursing profession assumes a strategic role in achieving
sustainability goals.

Keywords: Green Hospital, Ecological Nursing, Sustainability, Nursing Ro-
les, Tiirkiye
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OZET

Bu galisma, yesil ve dijital doniisiimiin kesigim noktasinda lojistik sektoriinde
karbon emisyonlarinin azaltilmasinda dijital teknolojilerin stratejik roliinii ince-
lemektedir. Caligmanin temel amaci, siirdiriilebilirlik hedefleri dogrultusunda
lojistik siireclerde dijitallesmenin ¢evresel performansa katkisini ortaya koy-
maktir. Borusan Lojistik 6rnegi {izerinden yiiriitiilen nitel arastirmada veri top-
lama yontemi olarak yar1 yapilandirilmis miilakat teknigi kullanilmigtir. Aragtir-
mada yoneticilere; depo ve dagitim siirelerinde karbon ayak izi 6l¢limii, dijital
teknolojilerin emisyon azaltimmdaki rolii, performans izleme yontemleri ve
stirdiirtilebilirlik stratejilerinin organizasyonel yapisi hakkinda dort temel soru
yoneltilmistir. Bulgular, dijital teknolojilerin enerji verimliligini artirarak karbon
emisyonlariin azaltilmasinda kritik bir rol oynadigint gostermektedir. Nesnele-
rin Interneti (IoT), biiyiik veri analitigi ve yapay zeka uygulamalar sayesinde sii-
reclerin gergcek zamanli izlenmesi ve optimize edilmesi miimkiin hale gelmistir.
Ayrica mevcut literatiir, dijitallesme seviyesindeki artisin ulasimdan kaynakla-
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nan CO, emisyonlarinda anlamli bir azalma sagladigin1 dogrulamaktadir. Sonug
olarak, yesil doniisiim ile dijital doniisiimiin es zamanl ve biitiinciil ilerlemesini
ifade eden ikiz doniisiim yaklasima, lojistik sektdriinde ¢evresel siirdiiriilebilirlik
ve rekabet avantaji icin stratejik bir gereklilik olarak ortaya ¢ikmaktadir. Bu ca-
ligma, Tiirkiye lojistik sektoriinde ikiz doniisiim uygulamalarina yonelik nitel bir
analiz sunarak literatiirdeki boslugu doldurmaya katki saglamaktadir.

Anahtar Kelimeler: Yesil doniisiim, Dijital doniisiim, Lojistik, Karbon
emisyonu, Dijital teknolojiler

Carbon Reduction in Logistics from the Perspective of Twin
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ABSTRACT

This study examines the strategic impact of digital technologies on reducing
carbon emissions in the logistics sector within the framework of the twin trans-
formation approach, which integrates green and digital transitions. The primary
aim is to reveal how digitalization contributes to environmental performance
in logistics processes aligned with sustainability goals. A qualitative case study
was conducted on Borusan Logistics using semi-structured interviews as the data
collection method. The findings indicate that digital technologies—such as the
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Internet of Things (IoT), big data analytics, and artificial intelligence—play a
critical role in reducing carbon emissions by enhancing energy efficiency and
enabling real-time monitoring and optimization of operations. Furthermore,
the study confirms that higher levels of digitalization significantly reduce CO,
emissions from transportation, consistent with existing literature. Ultimately, the
twin transformation approach emerges as a strategic necessity for achieving en-
vironmental sustainability and competitive advantage in the logistics sector. This
research contributes to the literature by providing a qualitative analysis of twin
transformation practices in the Turkish logistics industry, supported by field data.

Keywords: Green transformation, Digital transformation, Logistics, Carbon
emissions, Digital technologies
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OZET

Giiniimiizde niifus artig1 ve sanayi faaliyetlerinin ¢evre iizerindeki baskisi,
dogal yasam alanlarmin daralmasina ve ekolojik dengenin bozulmasina yol ag-
maktadir. Bu durum, siirdiiriilebilirlik bilincinin gelismesine ve dogayla uyumlu
¢Oziimlere olan ihtiyacin artmasina neden olmustur. Bu ¢aligma ile tasarlanan
mikroekosistem modeli, ekosistem dinamiklerinin belirli bilesenlerinin kontrol-
li bir ortamda yeniden kurgulanmasina olanak tantyarak hem ekolojik hem de
uygulamali bir arastirma altyapist sunmay1 hedeflemistir. Tasarlanan sistemde
sucul ve karasal bilesenlerin bir arada bulundugu, canlilarin davraniglarinin, bi-
yolojik dongiilerin ve gevresel etkilesimlerin gozlemlenebildigi biitiinlesik bir
yapt olusturulmustur. Kurulum siirecinde su sisteminin isleyisi hesaplanmis,
omurgasiz hayvan-atik—bitki iliskilerinin dogal dongtiler i¢indeki isleyisi takip
edilmistir. Boylece kiy1 ekosistemine 6zgii bazi dinamiklerin i¢ mekan kosullari-
na modellenmesine olanak taniyan bir sistem olusturulmustur. Caligma siiresince
yapilan diizenli gozlemlerle, suyun fiziksel ve kimyasal dengesinin siirdiiriilme-
si, tlirlerin davranis 6zelliklerinin izlenmesi ve canlilar arasi etkilesimlerin belir-
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lenmesi gibi ekolojik parametrelere iliskin veriler elde edilmistir.

Sonug olarak, kurulan mikroekosistem modeli, baz1 kiy1 ekosistemi dina-
miklerinin kontrollii bir ortamda ele alinmasina imkan tanimis; doga temelli ve
stirdiiriilebilir yaklasimiyla ileride yiiriitiilecek arastirmalara zemin hazirlayan
islevsel bir sistem ortaya koymustur.

Anahtar Kelimeler: Mikroekosistem, Strdiiriilebilirlik, Deneysel Ekoloji,
Sucul Ekosistem, K1y1 Ekosistemi
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ABSTRACT

Today, population growth and the pressure exerted by industrial activities on
the environment are leading to the shrinkage of natural habitats and the disrup-
tion of ecological balance. This situation has increased sustainability awareness
and highlighted the need for nature-compatible solutions. The micro-ecosystem
model designed in this study aims to provide both ecological and applied re-
search infrastructure by enabling the reconstruction of selected components of
ecosystem dynamics under controlled conditions. The designed system forms
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an integrated structure that brings together aquatic and terrestrial components,
allowing for the observation of organismal behavior, biological cycles, and en-
vironmental interactions. During the setup process, the functioning of the wa-
ter system was calculated, and the interactions among invertebrates, waste, and
plants within natural cycles were monitored. In this way, a system was created
that enables the modeling of certain dynamics specific to coastal ecosystems
under indoor conditions.

Regular observations throughout the study yielded data on ecological pa-
rameters such as maintaining the physical and chemical balance of the water,
monitoring species-specific behavioral traits, and identifying interactions among
organisms.

Keywords: Microecosystem, Sustainability, Experimental Ecology, Aquatic
Ecosystem, Coastal Ecosystem
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Universities as Institutional Actors in Green Growth—Driven
Economic Transformation
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ABSTRACT

Green growth has become a central paradigm in economic policy de-
bates, aiming to reconcile economic expansion with environmental sus-
tainability. While the green growth literature has extensively examined
macroeconomic instruments, technological change, and environmental
regulation, the institutional foundations of green growth—driven economic
transformation remain insufficiently theorized. In particular, universities
are frequently referenced as relevant stakeholders, yet their role is often
treated in a descriptive manner, without a clear analytical specification of
how they contribute to economic transformation processes.

This study aims to develop a theoretically grounded and analytically
transparent framework that conceptualizes universities as institutional ac-
tors in green growth—driven economic transformation. The research adop-
ts a qualitative, theory-building design based on a structured conceptual
analysis. Methodologically, the study proceeds in three interrelated stages.
First, a systematic narrative review of the academic literature on green
growth, economic transformation, and innovation systems is conducted to
identify dominant analytical approaches, recurring institutional functions,
and conceptual gaps concerning the role of universities. Second, major
international green growth policy frameworks, including those developed
by organizations such as the OECD and UNEP, are analytically reviewed
to examine how universities are positioned within prevailing green growth
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strategies. Third, insights from the academic and policy literature are sy-
nthesized through a mechanism-oriented analytical approach to construct
a conceptual framework that specifies the institutional channels through
which universities influence green growth outcomes.

The study identifies four core mechanisms—knowledge production,
human capital formation, technology transfer, and regional engagement—
through which universities contribute to green innovation, industrial
upgrading, and sustainable structural change. By explicitly articulating
these mechanisms, the proposed framework moves beyond descriptive
accounts and positions universities as active institutional actors linking
environmental objectives with economic and institutional capacities. The
study contributes to the green growth literature by offering a generalizable
analytical perspective on the role of universities in economic transfor-
mation and provides policy-relevant insights applicable across different
institutional and developmental contexts.

Keywords: Green growth; economic transformation; universities; ins-
titutional actors; innovation systems

Universitelerin Yesil Biiyiime Odakhh Ekonomik Déniisiimde
Kurumsal Aktor Olarak Rolii

Siddika AKDENIZ
Strnak Universitesi

akdenizsba@gmail.com.tr
https://orcid.org/ 0000-0002-3977-2222.

OZET

Yesil biiyiime, ekonomik genislemeyi ¢evresel stirdiiriilebilirlikle uzlastirma-
y1 amaglayan, ekonomik politika tartigmalarinda merkezi bir paradigma haline
gelmistir. Yesil biiylime literatiirii makroekonomik araglari, teknolojik degisimi
ve ¢evre diizenlemelerini kapsamli bir sekilde incelemis olsa da, bu literatiirde
yesil biiylime odakli ekonomik doniistimiin kurumsal temelleri yeterince kuram-
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sallastirilmamustir. Ozellikle iiniversiteler siklikla ilgili paydaslar olarak anil-
makta, ancak rolleri genellikle agik bir analitik tanimlama olmaksizin, ekonomik
doniisiim stireclerine nasil katkida bulunduklarma dair betimleyici bir sekilde ele
alinmaktadir.

Bu caligma, iiniversiteleri yesil biiyltime odakli ekonomik déniisiimde kurum-
sal aktorler olarak kavramsallagtiran, teorik temellere dayali ve analitik olarak
seffaf bir cergeve gelistirmeyi amaglamaktadir. Aragtirma, yapilandirilmig bir
kavramsal analize dayali nitel, teori olugturma tasarimini benimsemektedir. Met-
odolojik olarak, ¢alisma birbiriyle iliskili lic asamada ilerlemektedir. ilk olarak,
iiniversitelerin roliine iliskin baskin analitik yaklagimlari, tekrarlayan kurum-
sal islevleri ve kavramsal bosluklar1 belirlemek igin yesil biiyiime, ekonomik
doniisiim ve inovasyon sistemleri tizerine akademik literatiiriin sistematik bir an-
latisal incelemesi yapilmaktadir. ikinci olarak, OECD ve UNEP gibi kuruluslar
tarafindan gelistirilenler de dahil olmak {izere, baslica uluslararasi yesil biiylime
politika cerceveleri, tiniversitelerin mevcut yesil biiyiime stratejileri iginde-
ki konumunu incelemek i¢in analitik olarak gdzden gegcirilmektedir. Ugiincii
olarak, tiniversitelerin yesil biiylime sonuclarini etkiledigi kurumsal kanallar
belirten kavramsal bir ¢er¢eve olusturmak i¢in, mekanizma odakli bir analitik
yaklagim araciligiyla akademik ve politika literatiiriinden elde edilen bilgiler
sentezlenmektedir.

Bu ¢alisma, tiniversitelerin yesil inovasyona, endiistriyel iyilestirmeye ve
stirdiirtilebilir yapisal degisime katkida bulundugu dort temel mekanizmayi —
bilgi {iretimi, insan sermayesi olusumu, teknoloji transferi ve bolgesel katilim
— tanimlamaktadir. Bu mekanizmalar1 agik¢a ifade ederek, Onerilen cergeve,
betimleyici agiklamalardan 6teye gecmekte ve iiniversiteleri gevresel hedefleri
ekonomik ve kurumsal kapasitelerle iliskilendiren aktif kurumsal aktorler olarak
konumlandirmaktadir. Calisma, {iniversitelerin ekonomik doniisiimdeki roliine
iligkin genellestirilebilir bir analitik bakis a¢is1 sunarak yesil bliylime literatiirii-
ne katkida bulunmakta ve farkli kurumsal ve gelisimsel baglamlarda uygulana-
bilir politika agisindan 6nemli bilgiler saglamaktadir.

Anahtar Kelimeler: Yesil biiylime; ekonomik doniisiim; iiniversiteler; ku-
rumsal aktdrler; inovasyon sistemleri
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OZET

Universiteler, egitim, arastirma ve toplumsal hizmet rollerinin yani
sira siirdiiriilebilir kalkinmanin desteklenmesinde kritik bir aktordiir. Bu
dogrultuda, yiiksekogretim kurumlarinin faaliyetlerinden kaynaklanan sera
gazi emisyonlarinin izlenmesi, raporlanmasi ve azaltilmasina yonelik dijital
sistemlerin gelistirilmesi, ¢evresel yonetim kapasitesinin giiclenmesine dnemli
katki saglamaktadir. Bu galisma, Sakarya Universitesi Esentepe Kampiisii’niin
karbon ayak izinin dijitallestirilmesini, kapsamli bi¢imde hesaplanmasini ve
gelecege yonelik Ongoriilmesini amaglayan SAUCO2 yazilim prototipinin
gelistirilmesini igermektedir.

Proje kapsaminda ilk olarak iiniversitenin 5 yillik (2020-2024) dogalgaz,
elektrik ve su tiikketim verileri toplanmis; veri biitiinliigli saglanarak kapsam
analizleri yapilmistir. Hesaplamalarda dogalgaz i¢in IPCC, elektrik i¢in IEA, su
titkketimi i¢in ise DEFRA doniisiim faktorleri kullanilmigtir. Bu dogrultuda kap-
sam 1, kapsam 2 ve kapsam 3 emisyon dagilimlar elde edilmis; fakiilte ve bina
bazli tiikketim seviyeleri analiz edilmistir. Mevsimsel egilimler incelenerek enerji
yogunluklari, tiiketim pik noktalar1 ve en yiiksek emisyon iireten birimler belir-
lenmistir. Ayrica gelecekte sogutucu gaz kullanimi, led ampul sayilar1 ve diger
faaliyet tabanl tiiketimlerin de sisteme dahil edilmesi planlanmaktadir.

Ikinci asamada, tiim birimlerin veri girisi yapabilecegi web tabanli karbon
ayak izi yonetim platformu gelistirilmistir. Sistem; bina ve fakiilte bazli analizler,
kapsam karsilastirmalari, grafiksel goriintiileme, veri giincelleme ve listeleme
gibi islevleri desteklemektedir.

Uciincii asamada ise yapay zekd modiilii icin gerekli veri seti olusturulmus;
gecmis yillara ait emisyon verilerinden yararlanarak gelecekteki egilimleri
tahmin edecek makine dgrenmesi modelinin temel metodolojisi hazirlanmustir.
Modelin, farkli senaryolara gore karbon ayak izi azaltiminda karar destek aract
olarak kullanilmas1 hedeflenmektedir.

Sonug olarak SAUCO?2 sistemi, Sakarya Universitesi’nin siirdiiriilebilirlik hedef-
lerine katki sunan; emisyonlarin izlenmesi, degerlendirilmesi ve gelecege yonelik
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Anahtar Kelimeler: Siirdiiriilebilirlik, Karbon Ayak Izi, Kampiis, Yapay
Zeka, Makine Ogrenmesi

Digitalization of Corporate Carbon Footprint in Universities:
The Case of Sakarya University Esentepe Campus

Sila CETIN

Sakarya University
sila.cetin3@ogr.sakarya.edu.tr
https://orcid.org/0009-0002-5342-2015

Assistant Professor Esin Ayse ZAIMOGLU
Sakarya University

esinzaimoglu@sakarya.edu.tr
https://orcid.org/ 0000-0001-9688-9868

Sebile ACIKALIN, PhD

Sakarya University
sebile@sakarya.edu.tr
https://orcid.org/0000-0001-5124-0563

Associate Professor Aliye Suna ERSES YAY
Sakarya University

erses@sakarya.edu.tr
https://orcid.org/ 0000-0001-7853-6997

Professor Numan CELEBI

Sakarya University
ncelebi@sakarya.edu.tr
https://orcid.org/ 0000-0001-7489-9053

Professor Ozer KOSEOGLU
Sakarya University

ozerk@sakarya.edu.tr
https://orcid.org/ /0000-0003-1277-8410

410



AR? )
@!fgﬁﬁl‘ﬂé 5 INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

ABSTRACT

Universities play a critical role in supporting sustainable development, in ad-
dition to their roles in education, research, and community service. In this regard,
the development of digital systems for monitoring, reporting, and reducing gre-
enhouse gas emissions from higher education institutions’ activities contributes
significantly to strengthening environmental management capacity. This study
involves the development of the SAUCO2 software prototype, which aims to
digitize, comprehensively calculate, and forecast the carbon footprint of Sakarya
University’s Esentepe Campus.

Within the scope of the project, the university’s 5-year (2020-2024) natural
gas, electricity, and water consumption data were first collected; data integrity
was ensured, and scope analyses were performed. IPCC conversion factors were
used for natural gas, IEA conversion factors for electricity, and DEFRA con-
version factors for water consumption in the calculations. In this context, scope
1, scope 2, and scope 3 emission distributions were obtained, and consumption
levels were analyzed based on faculty and building. Seasonal trends were exami-
ned to determine energy intensities, consumption peak points, and the units pro-
ducing the highest emissions. Furthermore, the future use of refrigerant gases,
the number of led bulbs, and other activity-based consumption are also planned
to be included in the system.

In the second phase, a web-based carbon footprint management platform was
developed where all units can enter data. The system supports functions such as
building and faculty-based analyses, scope comparisons, graphical display, data
updating, and listing.

In the third phase, the necessary data set for the artificial intelligence module
was created; the basic methodology of the machine learning model, which will
predict future trends using emission data from previous years, was prepared.
The model is intended to be used as a decision support tool for carbon footprint
reduction according to different scenarios.

As a result, the SAUCO2 system presents an innovative digital infrastructu-
re that contributes to Sakarya University’s sustainability goals by enabling the
monitoring and evaluation of emissions and making predictions for the future.

Keywords: Sustainability, Carbon Footprint, Campus, Artificial Intelligence,
Machine Learning
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Finans Sektoriinde Yesile Boyama Riski: Sebepler, Yontemler,
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OZET

Paris Iklim Anlagmas taahhiitleri, uluslararas1 kamuoyunda olusmakta olan
farkindalik ve 6zellikle Avrupa Birligi’nin 6ncii rolii ile diinyada stirdiiriilebilir
ekonomiye gecis ¢abalar1 artmaktadir. Siirdiiriilebilir finansal tiriinlere yatirimei
ilgisi biiyiimektedir. Rekabet baskisi ve diizenlemelerin getirdigi kisitlar piya-
sa oyuncularmi, miisterilerini yanls yonlendirerek rakiplere karsi ticari avan-
taj elde etmeye tesvik edebilmektedir. Yesile boyama, siirdiiriilebilirlikle ilgi-
li beyanlarin, agiklamalarin, eylemlerin veya iletigimin bir kurulusun, finansal
iiriiniin veya finansal hizmetin temel siirdiiriilebilirlik profilini dogru ve adil bir
sekilde yansitmamasidir. Calismada yesile boyama faaliyetlerinin yontemleri,
sebepleri, yaratabilecegi riskler degerlendirilmekte, olusum agamasinda olan
Tiirkiye siirdiiriilebilir finans piyasasinda yesile boyamanin énlenmesine yonelik
uygulanabilecek onlemler uluslararasi pratikler 15181nda ortaya konulmaktadir.

Gozetim otoritelerince yiriitillen ¢aligmalar yesile boyama faaliyetlerinin
2019 yilindan sonra Avrupa Birligi (AB) ve Kuzey Amerika basta olmak {ize-
re diinya genelinde arttigini, 6zellikle 2022 yilindan sonra da ivme kazandigini
gostermektedir.

Yatirimeilarin ¢evre dostu iiriin ve hizmetlere yonelik artan talebinin yarat-
t1g1 rekabet baskisi yesil boyamaya sebep olmaktadir. Diizenlemelerle getirilen
kisitlar, bunlara uymamanin olasi cezai yaptirimlarinin yarattigi endise, muglak
diizenleme ¢ergeveleri kurumlari yesile boyamaya tesvik edebilmektedir. Sivil
toplum kuruluslariin ve basimin siirdiiriilebilir ekonomiyi destekleyen ve giin-
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demde tutan calismalari, siirdiiriilebilirlik yonleri zayif kurumlari gercek disi ile-
tisime sevk edebilmektedir. Kurum igi etik diizenlemelerin yetersizligi veya hi¢
olmamasi da yesil yikamanin bir diger sebebidir.

Yesile boyama faaliyetleri hem genel olarak ekonomi hem de finans sektorii
acisindan gesitli risklere sebep olmaktadir. Yesile boyama olaylar1 artikca siir-
diiriilebilir finans tirlinleri ve piyasalara kars1 kamuoyu giiveni zayiflamaktadir.
Bu tiir {iriin ve hizmetlerin gelisimi engellenmekte, karbon nétr bir ekonomiye
ulagsma hedefine yonelik ilerleme zorlagmaktadir. Yesile boyama itibar riskine,
hukuk ve operasyon risklerine, gelir kayb1 ve giiven kaybi ile sonuglanan strateji
ve faaliyet risklerine, fonlama riskine, kredi geri 6denmeme riskine sebep ola-
bilmektedir. Sayilan riskler bir araya gelip finansal istikrar riski de dogurabilir.

Yesile boyamanin 6nlenmesi i¢in diizenleme ve denetim otoritelerine, finan-
sal kurumlara, miisterilere ¢esitli gorevler diismektedir. A¢ik ve somut taksonomi
ve standartlar, iklim baglantili gii¢lii beyan yiikiimliiliigii, etiketleme ve pazarla-
ma kurallari, bagimsiz ve yiiksek kaliteli ESG denetimleri, yiiksek veri kalitesi
saglayacak altyapiy1 tesvik edecek diizenlemeler 6nem tagimaktadir. Finansal
kurumlar igsel yonetisim yapilarini giiclendirmeli, ESG riskini risk ve kredi po-
litikalarina eklemelidir. ESG derecelendirme metodolojilerini saglam ve giin-
cel tutmalidir. Raporlamada maksimum seffaflik saglanmalidir. Kurumsal kredi
miisterilerinin siirdiiriilebilirlik referanslari, gecis planlart ve ¢evresel uyumlu-
luklar1 dogrulanmali ve izlenmelidir. Yatirimeilar yiiksek kaliteli ve dogrulanmig
bilgi talep etmeli, ESG temal1 yatirim iiriinlerinin stratejilerini incelemelidir. Fi-
nansal okuryazarligi artirilmasi da bu baglamda 6nem tagimaktadir.

Tiirkiye’de 2025 yilinda iklim Kanunu yiiriirliige girmistir. Bankacilik Dii-
zenleme ve Denetleme Kurumu Iklimle Baglantili Finansal Risklerin Y6netimi-
ne Iliskin Rehber ile Bankalarin Yesil Varlik Orani1 Hesaplamasi Hakkinda Teb-
ligi yayimlamustir. Yesil taksonominin yiiriirlige girmesi ve yesil varlik oraninin
iklim baglantili stirdiiriilebilir tiriinleri tesvik etmekte bir ara¢ olarak kullanilma-
ya baglanmasiyla birlikte yesile boyama Tiirkiye’de de miicadele edilmesi ge-
reken bir sorun olarak finansal piyasalarin giindemine girecektir. Siirdiirtilebilir
iirlin piyasasi gorece heniiz kii¢iik iken yesile boyamaya yonelik diizenlemelerin
tamamlanmasi 6nem arz etmektedir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Stirdiiriilebilir Finans, Yesile Boyama,
Finansal Riskler, ESG.
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ABSTRACT

Commitments under the Paris Climate Agreement, rising global awareness,
and particularly the European Union’s pioneering role have collectively inten-
sified efforts toward a sustainable economy around the world. Investor demand
for sustainable financial products has been increasing. However, competitive
pressures and regulatory constraints may incentivize market participants to mis-
lead clients in order to gain commercial advantage over rivals. Greenwashing
refers to sustainability-related statements, disclosures, actions, or communica-
tions that fail to reflect the underlying sustainability profile of an institution,
financial product, or financial service accurately and fairly. This study evaluates
the methods, drivers, and potential risks of greenwashing activities, while also
presenting measures that could be implemented to prevent greenwashing in Tur-
key’s emerging sustainable finance market, drawing on international practices.

Research conducted by supervisory authorities indicates that greenwashing
activities have increased globally, particularly in the European Union and North
America, since 2019, and have gained significant momentum after 2022.

The growing demand of investors for environmentally friendly products and
services has created competitive pressures that contribute to greenwashing prac-
tices. Regulatory constraints, coupled with concerns over potential sanctions
for non-compliance and the ambiguity of regulatory frameworks, may further
incentivize institutions to engage in misleading sustainability claims. In addi-
tion, the efforts of non-governmental organizations and the media to promote
and maintain the visibility of the sustainable economy can push institutions with
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weak sustainability profiles toward false or exaggerated communication. A lack
of adequate internal ethical standards or their complete absence represents an-
other important driver of greenwashing.

Greenwashing activities generate multiple risks for both the economy at large
and the financial sector in particular. As instances of greenwashing increase,
public trust in sustainable finance products and markets erodes. This undermines
the development of such products and services and complicates progress toward
the goal of a carbonneutral economy. Greenwashing can give rise to reputational
risk, legal and operational risks, strategic and business risks resulting in revenue
and trust losses, funding risk, and credit default risk. Taken together, these risks
may ultimately culminate in systemic threats to financial stability.

Preventing greenwashing requires coordinated efforts by regulatory and su-
pervisory authorities, financial institutions, and investors. Clear and concrete
taxonomies and standards, robust climaterelated disclosure obligations, labeling
and marketing rules, independent and highquality ESG audits, and regulations
that promote infrastructures ensuring highquality data are of critical importance.
Financial institutions should strengthen internal governance structures, integrate
ESG risks into risk and credit policies, and maintain sound and uptodate ESG
rating methodologies. Maximum transparency in reporting must be ensured.
Corporate credit clients’ sustainability credentials, transition plans, and environ-
mental compliance should be verified and monitored. Investors, in turn, should
demand highquality, verified information and carefully examine the strategies
of ESGthemed investment products. Enhancing financial literacy also plays a
significant role in this context.

In Turkey, the Climate Law entered into force in 2025. The Banking Reg-
ulation and Supervision Agency (BRSA) has published the Guideline on the
Management of ClimateRelated Financial Risks and the Communiqué on the
Calculation of Banks’ Green Asset Ratio. With the implementation of a green
taxonomy and the use of green asset ratio as a tool to promote climaterelated sus-
tainable products, greenwashing will emerge as a critical issue on the agenda of
Turkish financial markets. Given the still relatively small size of the sustainable
product market, completing regulatory frameworks to address greenwashing is
of particular importance.

Keywords: Sustainability, Sustainable Finance, Greenwashing, Financial
Risks, ESG
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OZET

Bu bildiri, hareketliligin tarihsel stirekliligini “mekansal hafiza” kavrami
cergevesinde ele alarak, Osmanli menzil yollan ile giiniimiiz Tirkiye’sindeki
ulasim ve hava tagimaciligi aglari arasindaki cografi devamliligi incelemektedir.
Calismanin temel savi, ulagim altyapisinin tarih boyunca yalnizca fiziksel hare-
keti degil, cografyanin biitlinliigiinii ve devletin mekani orgiitleme kapasitesini
yeniden lireten siirdiiriilebilir bir mekanizma oldugudur.

17. ylizyilin sonundaki Biiyiik Kaggunluk basta olmak iizere kitlesel yer de-
gistirmeler, Osmanl tasrasinda giivenlik, iletisim ve {iretim aglarini1 dogrudan et-
kilemistir. Bu durum, 18. yiizyilda menzil tegkilati, tersane ve liman kentlerinin
giiclendirilmesi gibi politikalarin devreye sokulmasini beraberinde getirmistir.
Boylece hareket ve yerlesim arasindaki denge, devletin idari cografyasmin be-
lirleyici ilkesi héaline gelmistir. Menzil yollari, kervansaraylar ve iskele yapilar
yalnizca ulagimi saglayan unsurlar degil; devletin mekan tizerindeki siireklilik
arayisinin somut ifadeleri olmustur. Giinlimiiz Tiirkiye’si de benzer bi¢cimde oto-
yollar, demiryolu koridorlari, tiineller, liman altyapilart ile sivil havacilik aglari-
nin genislemesi sayesinde cografi biitiinliigii yeniden tanimlamaktadir. Ozellikle
bolgesel havalimanlari, ulagilamayan yerleri erisilebilir kilmakta ve tarihsel ha-
reket rotalarimin hava tagimaciligi araciligiyla modern formlarla siirdiiriilmesini
saglamaktadir. Bu nokta, ¢alismanin Osmanli gd¢ yollari ile giincel ulasim ve
havacilik aglarinin ¢akistig1 bdlgeler iizerinden “tarihsel stirdiiriilebilirlik” kav-
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ramini cografyanin hafizasi temelinde tartismasina imkéan sunmaktadir.

Calismada yontem olarak karsilastirmali tarihsel analiz, mekansal tarih
yaklagimi ve ag kurami birlikte kullanilmaktadir. Arsiv belgeleri ve seyyah
anlatilar1 {izerinden Osmanli menzil hatlar1 incelenmekte; bu veriler bugiin
Tiirkiye’nin ulasim koridorlar1 ve hava ulasim hatlariyla cografi katmanlagma
ilkesi c¢ergevesinde iligkilendirilmektedir. Boylece ge¢misin ulagim temelli
mekansal stratejilerinin, farkli teknolojik bicimlerde de olsa karada, denizde ve
havada aym giizergahlar yasatmaya devam ettigi gosterilmektedir. Sonug olarak
bubildiride, hareketliligin tarihselligi yalnizca niifusun yer degistirmesinde degil;
yollarin ve ugus aglarinin hafizasinda aranmakta ve Osmanli’dan giiniimiize
uzanan ulasim hatlarinin devletin stireklilik arayisinin mekana kazinmis izleri
olarak okunabilecegi ileri siiriilmektedir.

Anahtar Kelimeler: Tarihsel siirdiiriilebilirlik, gog¢, ulasim aglari, miilteci-
lik, mekansal hafiza

Sustainability of Movement: From 17th-Century Ottoman
Migration Routes to 21st-Century Transportation Networks in
Turkey

Dr. Songiil SENLIK

Dogus University Vocational School

Transportation Services — Civil Aviation Cabin Services
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ABSTRACT

This paper examines the historical continuity of mobility within the frame-
work of the concept of “spatial memory,” analyzing the geographical persistence
between Ottoman menzil routes and contemporary transportation and air-trans-
port networks in Turkey. The central argument of the study is that transporta-
tion infrastructure has historically functioned not only as a medium for physical
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movement, but also as a sustainable mechanism that reproduces territorial integ-
rity and the state’s capacity to organize space.

Mass population movements—most notably the Great Flight (Biiyiik Kag-
gunluk) at the end of the 17th century—directly affected security, communi-
cation, and production networks across the Ottoman provinces. This situation
prompted a series of policies in the 18th century, including strengthening the
menzil system, naval shipyards, and port cities. Thus, the balance between move-
ment and settlement became a defining principle of the empire’s administrative
geography. Menzil routes, caravanserais, and pier structures were not only func-
tional elements enabling transportation but also concrete manifestations of the
state’s quest for spatial continuity.

Similarly, modern Turkey redefines its territorial cohesion through the ex-
pansion of highways, railway corridors, tunnels, port infrastructures, and civil
aviation networks. In particular, regional airports render previously inaccessible
areas reachable and enable the continuation of historical movement routes in
modern forms through air transport. This allows the study to discuss the concept
of “historical sustainability” on the basis of spatial memory by examining areas
where Ottoman migration routes and contemporary transportation and aviation
networks overlap.

Methodologically, the paper employs comparative historical analysis, spa-
tial-history approaches, and network theory. Ottoman menzil lines are explored
through archival documents and travel accounts; these data are then associated
with today’s transportation corridors and air routes through a principle of geo-
graphical layering. In this way, the study demonstrates that spatial strategies of
the past—although manifested through different technological forms—continue
to sustain the same routes on land, sea, and in the air. Ultimately, this paper
argues that the historicity of mobility should be sought not only in population
movements but also in the memory embedded in roads and flight networks, and
that transportation routes from the Ottoman era to the present can be read as
spatial traces of the state’s pursuit of continuity.

Keywords: Historical sustainability, migration, transportation networks, dis-
placement, spatial memory.
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Iklim degisikligi, kiiresel 6lcekte dogal, ekonomik ve toplumsal sistemleri
doniistiiren ¢ok boyutlu bir kriz olarak, 6zellikle kiy1 kentlerini kirillgan hale
getirmistir. Bu ¢alisma, Akdeniz Havzasi’nin en hassas kentlerinden biri olan
Antalya’y1 merkez alarak, iklim degisikliginin etkilerini ve yerel yonetimlerin
miicadele stratejilerini incelemektedir. Caligmanin temel amaci, kiiresel iklim
politikalarinin yerel diizeydeki yansimalarini analiz etmek, Antalya Biiytiksehir
Belediyesi’nin siirdiriilebilirlik politikalarini  degerlendirmek ve kentin
gelecekteki direngliligine iliskin dneriler gelistirmektir.

Sanayi Devrimi sonrasinda artan fosil yakit kullanimi, kontrolsiiz kentlesme
ve ormansizlagma, atmosferdeki sera gazi oranin yiikselterek sicaklik artiglarini
hizlandirmistir. Bu siiregte kentler hem iklim degisikligine neden olan hem de
en fazla etkilenen mekanlara donlismiistiir. Akdeniz cografyasinda sicak hava
dalgalari, kuraklik, orman yanginlari, deniz seviyesinin yiikselmesi gibi etkiler
giderek yogunlagmakta; Antalya gibi kiy1 kentlerinde ekolojik, ekonomik ve top-
lumsal kirilganliklar artmaktadir. IPCC ve UNEP raporlarina gére Akdeniz Hav-
zasl, 21. ylizyilda iklim degisikligine kars1 en kirilgan bdlge olarak tanimlanmis-
tir. Bu baglamda, Antalya’nin tarim, turizm ve enerji sektorlerinde goriilen iklim
kaynakli baskilar, bolgesel uyum politikalarinin aciliyetini ortaya koymaktadir.

Calismada betimsel arastirma yontemi kullanilmis; ulusal ve uluslararasi
belgeler, resmi raporlar, literatiir ve istatistiksel veriler analiz edilmistir.
Antalya Biiyliksehir Belediyesi’nin 2013 tarihli “Siirdiriilebilir Enerji Eylem
Plan1” ve 2022’de giincellenen “Iklim Degisikligi Eylem Plani” incelenerek,
yerel yonetimlerin iklim politikalarina katkisi degerlendirilmistir. Antalya’nin,
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Avrupa’daki “Baskanlar Sozlesmesi’ne katilan ilk Tiirk belediyelerinden
biri olmasi, yerel diizeyde uluslararasi is birligine dayali iklim politikalarmin
Onemini gostermektedir.

Elde edilen bulgulara gore, Antalya ili iklim degisikliginden en fazla etkile-
nen bolgelerden biridir. Artan sicakliklar, su kaynaklarinda azalma, orman yan-
ginlari, ani yagislar ve hortumlar, bolgenin ekosistemini ve ekonomik siirdiirii-
lebilirligini tehdit etmektedir. Tarim ve turizm gibi gelir kaynaklarinin dogrudan
doga kosullarina bagli olmasi, iklim risklerinin kent ekonomisi iizerindeki etki-
sini artirmaktadir. Antalya kiyi ilgelerinde artan afet sayisi, iklim degisikliginin
mekansal etkilerini agikg¢a ortaya koymaktadir.

Calisma sonucunda, Antalya’nin iklim degisikligiyle miicadele kapasitesinin
artirtlmasi i¢in ¢ok diizeyli yonetisim yaklagiminin benimsenmesi 6nerilmektedir.
Merkezi yonetim, yerel yonetimler, akademi, 6zel sektor ve sivil toplumun birlikte
hareket ettigi biitiinciil bir model gereklidir. Yesil ulasim politikalari, karbon
nétr turizm uygulamalari, su yonetimi ve orman ekosistemlerinin korunmasi bu
modelin oncelikli alanlar1 arasinda yer almalidir. Ayrica, Antalya’nin kirillgan
kry1 bolgelerinde “iklim direncli kentsel tasarim” anlayisiyla planlama yapilmasi
ve afet yonetimi kapasitesinin giiclendirilmesi 6nerilmektedir.

Sonug olarak, iklim degisikligi artik ¢evresel degil, toplumsal bir doniisiim
meselesidir. Kiy1 kentlerinin gelecegi, yerel yonetimlerin stirdiiriilebilir kent-
lesme vizyonlarimi ne dlglide iklim adaleti ve direnglilik ilkeleriyle biitlinlesti-
rebildigine baghdir. Antalya 6rnegi, Tiirkiye’de yerel dlgekte gelistirilen iklim
politikalarinin ulusal stratejilere nasil katki sunabilecegini gdsteren 6nemli bir
laboratuvar niteligindedir. Bu baglamda ¢alisma, iklim degisikligiyle miicadelede
yerel yonetimlerin roliinii gii¢clendirecek politika Onerileri sunarak, Akdeniz
havzasi kentleri i¢in uygulanabilir bir model gelistirmeyi amaglamaktadir

Anahtar Kelimeler: Iklim Degisikligi, Kiy1 Kentleri, Antalya, Yerel
Yonetimler, Siirdiiriilebilirlik, Tklim Eylem Plan1
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Climate Change and Coastal Cities: Local Response Dynamics
Through the Case of Antalya

Sultan SERTER student
Isik Universitesi
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ABSTRACT

Climate change has rendered coastal cities increasingly vulnerable as a mul-
tidimensional crisis that transforms natural, economic, and social systems on a
global scale. Focusing on Antalya one of the most sensitive cities in the Med-
iterrancan Basin—this study examines the impacts of climate change and the
response strategies developed by local governments. The primary aim is to an-
alyze how global climate policies are reflected at the local level, to evaluate
the sustainability policies of Antalya Metropolitan Municipality, and to develop
recommendations to enhance the city’s future resilience.

Following the Industrial Revolution, the growing use of fossil fuels, uncon-
trolled urbanization, and deforestation have increased atmospheric greenhouse
gas concentrations, accelerating temperature rise. In this process, cities have be-
come both major contributors to climate change and the spaces most affected by
its consequences. In the Mediterranean region, heat waves, droughts, forest fires,
sea-level rise, and extreme weather events are becoming more frequent and in-
tense. In coastal cities such as Antalya, these dynamics heighten ecological, eco-
nomic, and social vulnerabilities. According to reports by the Intergovernmental
Panel on Climate Change and the United Nations Environment Programme, the
Mediterranean Basin is identified as one of the regions most vulnerable to cli-
mate change in the twenty-first century. In this context, climate-induced pres-
sures on Antalya’s agriculture, tourism, and energy sectors underscore the urgen-
cy of regional adaptation policies.

The study employs a descriptive research method, analyzing national and
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international documents, official reports, academic literature, and statistical data.
Antalya Metropolitan Municipality’s Sustainable Energy Action Plan (2013) and
the updated Climate Change Action Plan (2022) are examined to assess the con-
tribution of local governments to climate policy. Antalya’s status as one of the
first Turkish municipalities to join the Covenant of Mayors highlights the signif-
icance of internationally coordinated climate action at the local level.

The findings indicate that Antalya is among the regions most affected by cli-
mate change. Rising temperatures, declining water resources, forest fires, sud-
den heavy rainfall, and tornadoes threaten both the ecosystem and economic
sustainability of the region. The strong dependence of key income-generating
sectors—such as agriculture and tourismon natural conditions amplifies the eco-
nomic impacts of climate risks. The increasing number of disasters in Antalya’s
coastal districts clearly reveals the spatial dimensions of climate change impacts.

Overall, Antalya functions as an important laboratory demonstrating how lo-
cally developed climate policies can contribute to national strategies. By offering
policy recommendations that strengthen the role of local governments in com-
bating climate change, this study aims to develop an applicable model for cities
across the Mediterranean Basin.

Keywords. Climate Change, Coastal Cities, Antalya, Local Governments,
Sustainability, Climate Action Plan
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Tarimsal Uriin Thracatinin Siirdiiriilebilirlik Gostergeleri Uzerindeki
Etkisi: Secili OECD Ulkeleri Uzerine Bir Arastirma

Dr. Ogr. Uyesi Suna GONULTAS
Dogus Universitesi
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OZET

Tarim sektord, Uriin gesitliligi ve liretim yontemlerine bagli olarak karbon-
dioksit (CO2), metan (CH4) ve azot oksit (N,O) gibi sera gazlarinin salinimin-
da 6nemli paya sahip sektorler arasinda yer almaktadir. Hiikiimetler-arasi iklim
Degisikligi Paneli (IPCC) Iklim Degisikligi Raporuna gére 2019 yilinda kiiresel
sera gazi emisyonlariin %22’sini tarim, ormancilik ve diger arazi kullanimlar
olusturmaktadir (IPCC, 2023). Ozellikle ticari agikligin artmasi ve kiireselles-
meyle birlikte tarimsal ihracat payi artan iilkelerde ¢evresel kalitenin korunma-
sina iligkin kaygilar ortaya ¢ikmaktadir.

Literatiirde tarimsal iiretim ve ¢evresel gostergeler iizerine olan mevcut ¢alis-
malar toplam ticaret hacmi ya da toplam tarimsal iiretim iizerine odaklanmakta,
tarimsal {irtin ihracatint merkeze alan ¢aligmalar daha az yer almaktadir. Bu
baglamda bu caligmada, tarimsal iiriin ihracatinin siirdiiriilebilirlik gdstergele-
ri (karbondioksit salinimi ve arazi kullanimi) iizerindeki etkisinin se¢ili OECD
iilkeleri 6rnekleminde incelenmesi amaglanmaktadir. 2000-2023 dénemini kap-
sayan calismada panel veri ekonometrisi kullanilmistir. Segilen OECD f{ilkeleri
orta gelirli tarim ihracatcilar arasindan secilmistir. ilgili literatiirde ortaya ¢ikan
sonuglar, gelismekte olan iilkelerde tarimsal {iriin ihracatindaki artisin ¢evresel
kaliteyi bozucu yonde etkileri oldugunu gostermektedir. Bu calismanin da ilk
sonuglart mevcut literatiir ile uyumlu olarak tarimsal ihracattaki artisin karbon-
dioksit emisyonlarini artiracagi ve arazi kullanimini genisleterek ormansizlas-
may1 artiracagl yoniindedir.
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Anahtar Kelimeler: Tarimsal Uriin Ihracati, Siirdiriilebilirlik, CO,, Ticari
Agiklik, Cevre Kalitesi

Effects of Agricultural Exports on Sustainability Indicators:
An Analysis of the Selected OECD Countries

Assistant Prof. Dr. Suna GONULTAS
Dogus University
sgonultas@dogus.edu.tr
https://orcid.org/0000-0001-7194-2044

ABSTRACT

Depending on product diversity and production method, the agricultural sec-
tor constitutes a significant share of greenhouse gas emissions, including car-
bon dioxide (CO,), methane (CH,), and nitrous oxide (N,O). According to the
IPCC report, approximately 22% of global greenhouse gas emissions in 2019
were generated by activities related to agriculture, forestry, and other land use
(IPCC, 2023). In this respect, countries with higher share of agricultural ex-
ports increased the concern for environmental degradation, especially with the
increasing trade openness.

In the existing literature, majority of the studies focus on the trade volume
or total agricultural production while spending little attention to the agricultural
product exports. In this respect, this study aims to investigate the effects of agri-
cultural export on the selected sustainability indicators such as CO, and land use
in the sample of selected OECD countries that are classified as middle-income
agricultural exporters. For this purpose, the study covers the period of 2000-
2023 and panel data econometrics are employed. Existing literature suggests that
increases in agricultural product exports in developing countries tend to dete-
riorate environmental quality. The preliminary findings are in line with this by
stating that an increase in agricultural exports is associated with higher carbon
dioxide emissions and increased land use, thereby contributing to deforestation.

Keywords: Agricultural Exports, Sustainability, CO,, Trade Openness, En-
vironmental Quality
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OZET

Bu ¢alisma, elektrik—elektronik—bilgisayar sektorii iizerinde ¢cok boyutlu is-
tatistiksel analizler gerceklestirerek bu sektore 6zgii kritik metriklerin belirlen-
mesini amaglamaktadir. Caligmanin veri setinde sermaye piyasalar ve yatirim
kuruluslart; kamu bankalari, 6zel bankalar ve sigorta kuruluslar; diizenleyici ve
denetleyici kuruluslar, organize sanayi bolgeleri miidiirliikleri ve firmalar; aka-
demik ¢evre ve yerel yonetimler olmak iizere Tiirkiye’nin 6nde gelen kurumla-
rindan 230 katilimei, 77 sektoriin SASB kilavuzlarindan derlenen 327 metrigi
1 ile 10 arasinda puanlamiglardir. Standardize edilen veri matrisi temel alina-
rak Temel Bilesenler Analizi (PCA) uygulanmis; varyansi en iyi agiklayan ilk
20 bilesen elde edilmis ve her bilesene iliskin metrik yiikleri (loadings) hesap-
lanmistir. Bu yiiklemeler, metriklerin ilgili bilesen iizerindeki agirligini temsil
etmekte olup sektor ici degiskenligin hangi metrikler tarafindan belirlendigini
ortaya koymaktadir. Ek olarak, tiim bilesenlerdeki mutlak yiiklerin toplamindan
olusan “Genel Oncelik Skoru™ hesaplanarak sektoriin genelinde etkisi en yiiksek
metriklerin siralamasi yapilmustir.

PCA’ya ek olarak, metriklerin anket bazli ortalama degerleri izerinden Z-skor
temelli bir materyalite analizi gergeklestirilmistir. Bu kapsamda, her metrik i¢in
global ortalamaya gdre normalize edilmis dnem skorlar {iretilmis ve sonuglar
0-100 olgegine doniistiiriilerek yorumlanabilir bir materyalite indeksi olusturul-
mustur.

Elde edilen bulgular, sektoriin hangi metrikler tizerinden farklilastigini, var-
yansin hangi gostergeler tarafindan aciklandigin1 ve hangi metriklerin karar
verme siireclerinde daha kritik kabul edilmesi gerektigini ortaya koymaktadir.
Calisma, sektorel analizler, stratejik oncelik belirleme, performans dl¢iimii ve
stirdiirtilebilirlik raporlamasinda kullanilabilecek biitiinlesik bir istatistiksel ¢er-
¢eve sunmaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik Muhasebesi Standartlar1 Kurulu, Te-
mel Bilesenler Analizi (PCA), Materyalite Analizi (Z-skor), Siirdiiriilebilirlik
Metrikleri.
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ABSTRACT

This study aims to identify sector-specific critical sustainability metrics for
the electrical-electronics—computer sector by employing multidimensional sta-
tistical analysis techniques. The dataset comprises evaluations from 230 partici-
pants representing leading institutions in Tirkiye, including capital markets and
investment firms; public and private banks and insurance companies; regulatory
and supervisory authorities; organized industrial zone administrations and firms;
academia; and local governments. Participants rated 327 metrics derived from
SASB guidelines across 77 sectors on a scale from 1 to 10.

A standardized data matrix was constructed and subjected to Principal Com-
ponent Analysis (PCA). The first 20 components explaining the highest propor-
tion of variance were extracted, and corresponding metric loadings were calcu-
lated. These loadings quantify the contribution of each metric to the respective
components, thereby revealing the indicators that predominantly drive intra-sec-
tor variability. Additionally, a “General Priority Score” was computed by sum-
ming the absolute loadings across all components, enabling a comprehensive
ranking of the most influential metrics within the sector.

Complementing the PCA, a Z-score—based materiality analysis was conduct-
ed using the mean rating of each metric. Each metric’s importance score was
normalized relative to the global mean and subsequently rescaled into a 0-100
range to generate an interpretable materiality index.

The findings highlight the metrics that differentiate the sector most clearly,
the indicators that account for the majority of variance, and the sustainability
topics that should be prioritized in strategic decision-making processes. Overall,
the study provides an integrated and statistically rigorous framework that can
support sectoral analysis, strategic priority setting, performance evaluation, and
sustainability reporting.

Keywords: Sustainability Accounting Standards Board, Principal Compo-
nent Analysis (PCA), Materiality Analysis (Z-skor), Sustainability Metrics.
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OZET

Cimento sektdrii; yogun enerji ve dogal kaynak tiikketiminin yani sira yiik-
sek karbon emisyonlarina yol agmasi sebebiyle, cevresel etkisi en yiiksek sanayi
kollarindan biri olarak kabul edilmektedir. Cimento iiretimi kiiresel 6l¢ekte
toplam karbon saliniminin yaklasik olarak %7-8’ine karsilik gelmektedir; bu ne-
denle sektorde siirdiiriilebilir enerji yaklagimlarinin benimsenmesi hayati dnem
tasimaktadir. Bu ¢alismada, ¢imento iiretiminde enerji kaynagi olarak kullanilan
en Onemli alternatif yakat tiirlerinin; ¢cevresel, ekonomik ve sosyal agidan, Bula-
nik karar verme yontemleri ile degerlendirilmesi hedeflenmektedir. Bu kapsam-
da ele alinan alternatif yakat tiirleri; biyokiitle kokenli yakitlar, dmriinii tamam-
lamis lastikler (OTL), tehlikeli/tehlikesiz atik tiirevli yakitlar (ATL), atik yaglar,
aritma ¢amurlari, tekstil ve karton atiklari ile RDF/SRF karisimlar: seklindedir.
Bu yakat tiirlerinin degerlendirilmesi siirecinde ise; maliyet, lojistik elverislilik,
1s1l deger, klor ve nem igerigi, tedarik siirekliligi ve depolama kosullar1 kriterleri
dikkate alinmistur.

Fosil yakitlarm ikame edilmesi ve atiklarin enerjiye doniistiiriilmesi stratejisi;
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atik miktarinin minimize edilmesi ve cevresel kirliligin engellenmesi bakimin-
dan biitiinlesik bir ekolojik fayda ortaya koymaktadir. Ekonomik agidan bakildi-
ginda ise enerji-yogun bir sektor olan ¢imento endiistrisinde alternatif yakitlarin
etkin olarak kullanilmasi 6nemli bir maliyet avantaji saglamaktadir. Sosyal pers-
pektiften degerlendirildiginde; bu uygulamalar atik yonetimi siireclerinde yeni
istthdam alanlar1 yaratmakta, yerel ekonomiye katki saglamakta ve toplumsal
cevre farkindaliginin artirllmasinda rol oynamaktadir. Bu ¢aligmanin; ¢imento
sektdriiniin siirdiiriilebilirlik performansini; gevresel, ekonomik ve sosyal agidan
gelistirerek, sektore onemli katkilar sunmasi beklenmektedir.

Anahtar Kelimeler: Karbon Salinimi, Siirdiiriilebilirlik, Bulanik Karar Ver-
me Yontemleri, Yoneylem Arastirmasi, Cimento Sektorii
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ABSTRACT

The cement industry is considered to be one of the sectors with the highest
environmental impact due to its intensive energy and natural resource consump-
tion, as well as its high carbon emission. Cement production accounts for ap-
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proximately 7-8% of total global carbon emissions; therefore, the adoption of
sustainable energy approaches in the sector is of vital importance. This study
aims to evaluate the most prominent alternative fuels used as energy sources
in cement production from environmental, economic, and social perspectives
using Fuzzy Decision-Making methods. Within this scope, the alternative fuels
examined include biomass-based fuels, end-of-life tires (ELT), hazardous and
non-hazardous waste-derived fuels, waste oils, sewage sludge, textile and card-
board wastes, and RDF/SRF mixtures. Accordingly, the evaluation is based on
critical criteria including cost, logistical feasibility, calorific value, chlorine and
moisture content, supply continuity, and storage conditions.

The strategy of substituting fossil fuels and converting waste into energy
presents an integrated ecological benefit in terms of minimizing waste volume
and preventing environmental pollution. From an economic perspective, the ef-
fective utilization of alternative fuels offers a significant cost advantage in the
cement industry, which is characterized as an energy-intensive sector. When
evaluated from a social perspective, these practices create new employment op-
portunities within waste management processes, contribute to the local economy,
and play a role in raising public environmental awareness. Consequently, this
study is expected to make significant contributions to the sector by enhancing
the sustainability performance of the cement industry across environmental, eco-
nomic, and social dimensions.

Keywords: Carbon Emission, Sustainability, Fuzzy Decision-Making Meth-
ods, Operations Research, Cement Industry

431



NAR? )
@!ﬁ:ﬂﬁm—f 5 INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

Yesil Fintech ve Siirdiiriilebilir Kalkinma Amaclari: 2015-2024
Donemi Dijital Finans Literatiiriiniin Bibliyometrik Analizi

Dr. Seyma YILMAZ KUSCUOGLU
Kiitahya Ticaret ve Sanayi Odast
seymayilmaz@]live.com
https://orcid.org/0000-0002-2738-2032

OZET

Paris Iklim Anlasmasi, Avrupa Yesil Mutabakat1 ve siirdiiriilebilir finans re-
giilasyonlarinin devreye girdigi; ayn1 zamanda dijital finans uygulamalarinin
olgunlasarak yayginlastigi 2015 sonrast donemde yesil tahviller, stirdiiriilebilir
yatirim platformlari, blokzincir tabanli karbon sertifikasi sistemleri, karbon ayak
izini 6lgen dijital bankacilik uygulamalari gibi araglarin hem uygulamada hem
de akademik yazinda hizla goriiniir hale gelmistir. Buna karsin, yesil fintech ve
ekonomik siirdiiriilebilirlik ekseninde olusan dijital finans literatiiriiniin biitiinciil
yapisi, hangi tematik kiimeler etrafinda sekillendigi, hangi iilkeler ve kurumlarin
oncii rol tistlendigi ve zaman igerisindeki evriminin nasil gergeklestigi konusun-
da sistematik gortiiniim simirlidir.

Bu ¢alisma, 2015-2024 doneminde Web of Science (WoS) veri tabaninda
yer alan yesil fintech ve siirdiiriilebilir dijital finans odakli yayinlar1 inceleyerek
alanin kavramsal, cografi ve kurumsal haritasini ¢ikarmayi; bdylece ekonomik
stirdiirtilebilirlik baglaminda dijital finans literatiiriiniin gelisim dinamiklerini or-
taya koymay1 amaglamaktadir. Bu amagla ¢alismada; WoS Core Collection veri
tabanindan “fintech”, “green fintech”, “sustainable finance”, “digital finance”,
“ESG investing”, “green digital finance”, “blockchain sustainability”, “climate
finance” ve “green innovation” anahtar kelimeleri kullanilarak yapilan “Konu”
(Topic) taramasiyla elde edilen 12.249 adet makale, bildiri ve derlemeden olusan
kapsaml1 bir veri seti ile WoS’un “Analyze Results” modiilii, R-Bibliometrix
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ve VOSviewer yazilimi kullanilarak bibliyometrik bir analiz gerceklestirilmistir.

Analiz sonuglari, yesil fintech literatiiriiniin 2019 yilina kadar yatay bir seyir
izledigini, ancak 2020 yilindan itibaren COVID-19 pandemisiyle hizlanan diji-
tallesme, yesil toparlanma politikalar1 ve SKA giindemiyle iliskili olarak iissel
bir biiyiime (%42,5 yillik artis) kaydettigini gdstermektedir. Toplam yayinlarin
yaklasik %72’si 2021 yil1 sonrasinda yayimlanmistir. Bu yaymlarin yaklasik ya-
ris1 Cin Halk Cumhuriyeti kaynakli olup, onu ABD ve Ingiltere izlemektedir.
Cin’in bu kadar baskin olmasi, iilkenin hem yesil finans politikalarinda hem de
dijital ekonomi altyapisinda son yillarda izledigi agresif stratejiyle uyumludur.
Diger yandan ABD ve Ingiltere nin finans merkezleri olmalari nedeniyle ikinci
ve liclincii sirada yer almasi da beklenen bir sonugtur. Tiirkiye ise 164 yayn ile
ilk 25 tilke arasinda yer almakta ve toplamim %1,34’iinii olusturmaktadir. Tiir-
kiye’nin literatiirde goriiniir olmakla birlikte gorece diisiik paya sahip olmasi,
ulusal diizeyde yesil fintech aragtirmalarinin gelisme potansiyeli tagidigini gos-
termektedir.

Atif konular1 ve tematik yogunlagma incelendiginde, yayilarin biiyiik 6l¢lide
lic ana tematik kiimede yogunlastig1 goriilmektedir: yonetim, siirdiiriilebilirlik
bilimi ve ekonomi. Buna ek olarak yapay zeka ve makine 6grenmesi, giivenlik
sistemleri, iklim degisikligi ve tedarik zinciri ve lojistik kategorileri de kayda
deger yogunluk gostermektedir. WoS’un SKA etiketleri temel alinarak yapilan
analizde ise ¢aligsmalarda en ¢ok su hedeflere referans verildigini gostermektedir:
1) SKA 9 — Sanayi, Yenilikgilik ve Altyap1: 7.857 kayit (%64,14), 2) SKA 8 — In-
sana Yakisir Is ve Ekonomik Biiyiime: 4.805 kayit (%39,23), 3) SKA 13 — Iklim
Eylemi: 3.539 kay1t (%28,89), 4) SKA 12 — Sorumlu Uretim ve Tiiketim: 3.176
kayit (%25,93), 5) SKA 7 — Temiz ve Erisilebilir Enerji: 3.089 kayit (%25,22).
Bu dagilim, yesil fintech ve dijital finans ¢alismalarinin ekonomik biiylime, sa-
nayi/altyap1 ve iklim eylemi ekseninde yogunlastigini ortaya koymaktadir. Yok-
sullugun azaltilmasi (SKA 1), esitsizliklerin azaltilmasi (SKA 10) ve siirdiiriile-
bilir sehirler (SKA 11) gibi hedefler ise ikincil diizeyde temsil edilmektedir.

Sonuglar, yesil fintech ve dijital finans arastirmalarinin ekonomik siirdiirii-
lebilirlik ekseninde hizla kurumsallasan, fakat cografi ve tematik yogunlagma
iceren, disiplinler aras1 bir yap1 sergileyen geng bir alan oldugunu ortaya koy-
maktadir.

Anahtar Kelimeler: Yesil FinTech, Yesil Dijital Finans, Dijital Finans, Bib-
liyometrik Analiz, Stirdiiriilebilir Kalkinma Amaglari
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ABSTRACT

In the post-2015 period—characterized by the enactment of the Paris Climate
Agreement, the European Green Deal, and sustainable finance regulations, as
well as the maturation and proliferation of digital finance applications—instru-
ments such as green bonds, sustainable investment platforms, blockchain-based
carbon certificate systems, and digital banking applications measuring carbon
footprints have rapidly gained prominence in both practice and academic litera-
ture. However, there is a limited systematic overview regarding the holistic stru-
cture of the digital finance literature formed around the axis of green fintech and
economic sustainability, the thematic clusters around which it is shaped, which
countries and institutions assume leading roles, and how its evolution has unfol-
ded over time.

This study aims to map the conceptual, geographic, and institutional landsca-
pe of the field by examining publications focused on green fintech and sustainab-
le digital finance in the Web of Science (WoS) database during the 2015-2024
period, thereby revealing the development dynamics of the digital finance litera-
ture in the context of economic sustainability. To this end, a bibliometric analy-
sis was conducted using the “Analyze Results” module of WoS, R-Bibliomet-
rix, and VOSviewer software on a comprehensive dataset consisting of 12,249
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articles, proceedings papers, and reviews obtained through a “Topic” search in
the WoS Core Collection database using the keywords “fintech,” “green fintech,”
“sustainable finance,” “digital finance,” “ESG investing,” “green digital finan-
” “climate finance,” and “green innovation.”

RN

ce,” “blockchain sustainability,

The analysis results indicate that the green fintech literature followed a hori-
zontal trend until 2019 but recorded exponential growth (42.5% annual increase)
starting from 2020, associated with digitalization accelerated by the COVID-19
pandemic, green recovery policies, and the SDG agenda. Approximately 72% of
the total publications were published after 2021. About half of these publications
originate from the People’s Republic of China, followed by the USA and the
UK. China’s dominance is consistent with the aggressive strategy the country
has pursued in recent years regarding both green finance policies and digital eco-
nomy infrastructure. On the other hand, it is an expected result that the USA and
the UK rank second and third due to their status as financial hubs. Tiirkiye, me-
anwhile, ranks among the top 25 countries with 164 publications, constituting
1.34% of the total. The fact that Tiirkiye is visible in the literature but holds a
relatively low share suggests that green fintech research carries development
potential at the national level.

When citation topics and thematic concentration are examined, it is observed
that publications are largely concentrated in three main thematic clusters: manage-
ment, sustainability science, and economics. In addition, the categories of artificial
intelligence and machine learning, security systems, climate change, and supply
chain and logistics also show significant density. The analysis based on WoS SDG
tags indicates that the studies most frequently reference the following goals: 1)
SDG 9 — Industry, Innovation, and Infrastructure: 7,857 records (64.14%), 2) SDG
8 — Decent Work and Economic Growth: 4,805 records (39.23%), 3) SDG 13 —
Climate Action: 3,539 records (28.89%), 4) SDG 12 — Responsible Consumption
and Production: 3,176 records (25.93%), and 5) SDG 7 — Affordable and Clean
Energy: 3,089 records (25.22%). This distribution reveals that green fintech and
digital finance studies are concentrated around the axes of economic growth, in-
dustry/infrastructure, and climate action. Goals such as No Poverty (SDG 1), Re-
duced Inequalities (SDG 10), and Sustainable Cities and Communities (SDG 11)
are represented at a secondary level. The results indicate that green fintech and
digital finance research is a nascent field that is rapidly institutionalizing around
the axis of economic sustainability, yet exhibits an interdisciplinary structure con-
taining geographic and thematic concentrations.

Keywords: Green FinTech, Green Digital Finance, Digital Finance,
Bibliometric Analysis, Sustainable Development Goals
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OZET

Bu ¢alisma, Tiirkiye’de 1990-2024 déneminde atik kaynakli nitrous oxide
(N,0) emisyonlarinin ekonomik biiylime, motorlasma ve enerji verimliligi ile
olan iligkisini Cevresel Kuznets Egrisi (EKC) yaklagimi ¢ergevesinde incele-
mektedir. Analizde, kisi basina reel gayrisafi yurt ici hasila, toplam motorlu tasit
sayis1 ve enerji basina gayrisafi yurt i¢i hasila (enerji verimliligi gostergesi) de-
giskenleri kullanilmig; ekonomik biiylimenin dogrusal olmayan etkisini sinamak
amaciyla gelir degiskeninin karesi modele dahil edilmistir. Yillik zaman seri-
si verileri i¢in otoregresif dagitilmis gecikmeler (ARDL) sinir testi yaklagimi
kullanilarak degiskenler arasindaki uzun ve kisa dénem iligkiler birlikte tahmin
edilmistir.

Elde edilen bulgular, Tiirkiye’de ekonomik biiylimenin atik kaynakli N,O
emisyonlar1 iizerinde kisa donemde artirici, uzun dénemde ise azaltici bir etki-
ye sahip oldugunu gostermektedir. Kisi basina gelir ile emisyonlar arasindaki
iliskinin ters-U bi¢iminde seyrettigi tespit edilmis ve bu sonug, atik kaynakli
emisyonlar agisindan Tiirkiye i¢in EKC hipotezinin gegerli oldugunu ortaya
koymustur. Toplam motorlu tagit sayisinin N,O emisyonlarini hem kisa hem de
uzun donemde istatistiksel olarak anlamli ve pozitif yonde etkiledigi saptanmus,
buna karsilik enerji verimliligindeki artiglarin ¢evresel bozulmay1 anlamli bi-
¢imde azalttig1 belirlenmistir. Hata diizeltme mekanizmasinin negatif ve anlaml
bulunmasi, sistemin uzun dénem dengesine gii¢lii bir uyumla dondiigiinii gos-
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termektedir.

Bulgular, Tiirkiye’de atiklardan kaynaklanan sera gazi emisyonlarinin yal-
nizca gelir artisiyla kendiliginden azalmasinin yeterli olmadigini, motorlagsma
dinamiklerinin ¢gevresel baskiy1 giiclendirdigini ve enerji verimliligini 6nceleyen
politikalarin kritik bir diizenleyici rol oynadigini ortaya koymaktadir. Bu yo6-
niiyle caligma, siirdiiriilebilir biiylime, ulastirma politikalari1 ve enerji verimliligi
ekseninde biitiinciil bir ¢evre politikasi gerekliligine giiclii ampirik kanitlar sun-
maktadir.

Anahtar Kelimeler: N,O emisyonlari, Cevresel Kuznets Egrisi (EKC), Mo-
torlasma, Enerji Verimliligi, Siirdiiriilebilir Kalkinma
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ABSTRACT

This study examines the relationship between waste-related nitrous oxide
(N,O) emissions and economic growth, motorization, and energy efficiency in
Tiirkiye for the period 1990-2024 within the framework of the Environmental
Kuznets Curve (EKC) approach. In the analysis, per capita real gross domestic
product, the total number of motor vehicles, and gross domestic product per unit
of energy use (an indicator of energy efficiency) were employed as variables;
moreover, the squared term of the income variable was included in the model
to test the nonlinear effect of economic growth. Using the autoregressive distri-
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buted lag (ARDL) bounds testing approach for annual time series data, both the
long-run and short-run relationships among the variables were estimated.

The findings indicate that in Tiirkiye, economic growth exerts an increasing
effect on waste-related N,O emissions in the short run, while having a diminis-
hing effect in the long run. The relationship between per capita income and emis-
sions was found to follow an inverted U-shape, and this result demonstrates that
the EKC hypothesis holds for Tiirkiye in the context of waste-derived emissions.
It was found that the total number of motor vehicles has a statistically significant
and positive effect on N,O emissions in both the short and long run, whereas
improvements in energy efficiency significantly reduce environmental degrada-
tion. The error-correction mechanism being negative and statistically significant
indicates a strong adjustment of the system back to its long-run equilibrium.

The findings reveal that in Tiirkiye, greenhouse gas emissions originating
from waste do not decline automatically with income growth alone, that motori-
zation dynamics reinforce environmental pressures, and that policies prioritizing
energy efficiency play a critical regulatory role. In this regard, the study provides
strong empirical evidence for the necessity of an integrated environmental policy
centered on sustainable growth, transportation policies, and energy efficiency.

Keywords: N,O Emissions, Environmental Kuznets Curve (EKC), Motori-
zation, Energy Efficiency, Sustainable Development
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OZET

Stirdiiriilebilirlik, glinlimiiz isletmeleri igin yalnizca g¢evresel bir gereklilik
degil, ayn1 zamanda stratejik bir rekabet unsuru olarak konumlanmaktadir (Ojo
vd., 2015, 592). Bu ger¢evede Cevresel, Sosyal ve Yonetisim (CSY) faktorleri,
isletmelerin ¢evresel sorumluluklarini, sosyal etkilerini ve kurumsal yonetisim
uygulamalarimi biitiinciil bicimde ele almalarini saglayan ¢ok boyutlu bir yapi
sunmaktadir. Cevresel boyut (C) enerji kullanimi, atik yonetimi, karbon emis-
yonlar1 ve dogal kaynaklar iizerindeki etkilere odaklanirken; Sosyal boyut (S)
calisan refahi, toplumla iligkiler, kapsayicilik ve kurumsal itibar gibi unsurlari
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kapsamaktadir. Yonetisim boyutu (Y) ise karar alma stire¢leri, i¢ kontrol meka-
nizmalari, yasal uyum ve paydaglara hesap verebilirlik gibi kurumsal yonetim
yapisint ifade etmektedir (Henisz vd., 2019, 1). Bu ii¢ alan, CSY faktorlerinin
isletmeler tizerindeki etkilerini farkli agilardan dlgen ve uygulamali giktilar sag-
layan temel disiplinler olarak 6ne ¢ikmaktadir. Son yillarda CSY’nin finans,
yonetim ve pazarlama alanlarindaki etkileri literatiirde giderek daha fazla ince-
lenmekle birlikte genellikle alan bazhidir ve disiplinler arasi iliskiler kapsamli
olarak incelenmemistir.

Buna ek olarak, bu ¢alisma, CSY faktorlerinin finansal performans, kurumsal
yonetim ve pazarlama ¢iktilari agisindan incelenerek disiplinler arasi bir pers-
pektif sunmanin 6nemine dikkat ¢ekmektedir. Mevcut literatiirde, finans alanin-
da CSY faktorlerinin firma degeri, risk azaltma, siirdiiriilebilir finans araglari ve
yatirimcei tercihleriyle iligkisine odaklanan galismalar 6ne ¢ikmaktadir. Yonetim
alaninda ise CSY ’nin yonetim kalitesi, seffaflik, hesap verebilirlik ve raporlama
stirecleri tizerindeki etkilerini inceleyen arastirmalar yer almaktadir. Pazarlama
literatiiriinde ise CSY faktorlerinin marka degeri, tiikketici algilar1 ve stirdiirii-
lebilir pazarlama stratejileriyle etkilesimini ele alan ¢alismalar bulunmaktadir.
Ancak bu alanlarin bir arada degerlendirilmesine yonelik biitiinciil ¢alismalar
halen sinirlidir; bu nedenle disiplinler aras1 yaklasim anlamli katkilar sunabilir.

Bu ¢alisma CSY faktorlerinin finans, yonetim ve pazarlama alanlarinda ya-
pilan ¢alismalar1 bir arada inceleyerek disiplinler arasi bir ¢ergeve olusturmayi
planlamaktadir. Mevcut ¢aligmalarda ayri ayri incelenen CSY—finans, CSY—yo6-
netim ve CSY—pazarlama iliskilerini sistematik bir sekilde bir araya getirmek,
literatiirde 6n plana ¢ikan temalarin belirlenmesine olanak saglayabilir. Bu yak-
lagim, farkli disiplinlerdeki bilgileri bir araya getirerek CSY faktorlerinin islet-
meler acisindan bir siirdiiriilebilirlik stratejisi olarak daha iyi anlasilmasini sag-
lar. Ayrica sirket stratejileri, yatirimei kararlart ve pazarlama uygulamalari igin
biitiinciil ve uygulanabilir 6neriler gelistirilmesine katki saglayarak hem akade-
mik literatlire hem de is diinyasina deger katabilir.

Anahtar Kelimeler: CSY, Siirdiiriilebilirlik, Finans, Ynetim, Pazarlama
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ABSTRACT

Sustainability is positioned today not only as an environmental necessity for
businesses but also as a strategic element of competition (Ojo et al., 2015, 592).
In this context, Environmental, Social, and Governance (ESG) factors offer a
multidimensional structure that enables businesses to address their environmen-
tal responsibilities, social impacts, and corporate governance practices in a ho-
listic manner. While the Environmental dimension (E) focuses on energy use,
waste management, carbon emissions, and impacts on natural resources; the So-
cial dimension (S) encompasses elements such as employee well-being, commu-
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nity relations, inclusivity, and corporate reputation. The Governance dimension
(G), on the other hand, refers to the corporate management structure such as
decision-making processes, internal control mechanisms, legal compliance, and
accountability to stakeholders (Henisz et al., 2019, 1). These three areas stand
out as fundamental disciplines that measure the effects of ESG factors on busi-
nesses from different angles and provide applied outputs. Although the effects of
ESG in the fields of finance, management, and marketing have been increasingly
examined in literature in recent years, they are generally field-based, and inter-
disciplinary relationships have not been extensively examined.

In addition, this study draws attention to the importance of presenting an
interdisciplinary perspective by examining ESG factors in terms of financial
performance, corporate management, and marketing outcomes. In the existing
literature, studies focusing on the relationship of ESG factors with firm value,
risk mitigation, sustainable finance instruments, and investor preferences in the
field of finance are prominent. In the field of management, studies examining the
effects of ESG on management quality, transparency, accountability, and report-
ing processes are included. In the marketing literature, there are studies address-
ing the interaction of ESG factors with brand value, consumer perceptions, and
sustainable marketing strategies. However, holistic studies aimed at evaluating
these fields together are still limited; therefore, an interdisciplinary approach can
offer meaningful contributions.

This study plans to create an interdisciplinary framework by examining the
studies conducted on ESG factors in the fields of finance, management, and mar-
keting together. Systematically bringing together the ESG—finance, ESG—man-
agement, and ESG—marketing relationships, which are examined separately in
existing studies, may allow for the determination of the themes that stand out in
the literature. This approach provides a better understanding of ESG factors as a
sustainability strategy for businesses by bringing together information from dif-
ferent disciplines. Furthermore, it can add value to both academic literature and
the business world by contributing to the development of holistic and applicable
suggestions for company strategies, investor decisions, and marketing practices.

Keywords: ESG, Sustainability, Finance, Management, Marketing

442



@I_ NARS . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts
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ABSTRACT

The decarbonisation of the freight sector represents a critical challenge for
achieving global sustainability goals. This research provides a direct compara-
tive analysis between railway and heavy-duty road trucking, investigating the
intricate relationship between financial costs and carbon emissions in freight
transport. The methodology establishes a novel cost-emission efficiency ratio,
calculating direct logistics costs, including vehicle, fuel, toll, and labour, alon-
gside the associated carbon cost per ton-kilometre for each transport mode. For
quantitative analysis, data was synthesised from Turkish State Railways (TCDD)
operational statistics, financial reports from highway freight operators, and in-
ternationally recognised emission factor databases. Guided by transportation en-
gineering and life-cycle assessment principles, the analysis clearly demonstrates
that rail transport offers substantially superior carbon-cost efficiency compared
to road haulage, particularly for long-distance and bulk freight shipments. This
performance gap is attributed to the inherent energy efficiency and economies of
scale afforded by rail systems. Furthermore, the study employs scenario-based
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modelling to quantify the transformative impact of potential future carbon pri-
cing mechanisms on the total cost competitiveness of each mode. The modelling
results indicate that the internalisation of carbon costs would significantly amp-
lify the economic advantage of rail freight. The findings offer concrete evidence
for sustainable transport policy, leading to the conclusion that strategic railway
infrastructure investments, corridor upgrades, and green logistics incentives are
crucial to accelerating a modal shift from road to rail. Such policies are not only
an environmental imperative but also financially prudent strategies for enhan-
cing resource efficiency and ensuring long-term economic resilience in a car-
bon-constrained future.

Keywords: Freight Transport Decarbonisation, Carbon-Cost Efficiency,
Rail Freight, Road Freight, Modal Shift
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OZET

Tiirkiye olarak taraf olunan Paris iklim Anlasmasi basta olmak iizere bir-
cok protokol ve sdzlesmenin baglayicilig1 ve taahhiitlerinin yerine getirilmesini
teminen, bankacilik ve finans politikalarinin da {ilke politikalarina paralel ha-
reket etmesi beklenmektedir. Bu baglamda kamu otoritesince banka ve finans
kuruluslart igin yesil varlik orani- YVO raporlama uygulamasi 2025 yilinda ya-
yimlanarak yiirtirliige girmistir. Bankalarda siirdiiriilebilirlik basta olmak {izere
cevre hassasiyeti ve temiz iiretimin finansman1 amacl gerceklestirilen kredi/fon
kullandirim islemlerinin tiimii yesil varlik olarak tanimlanmais, bu varliklarin ta-
maminin, toplam varliklar igindeki bilytikligii de yesil varlik oran1 olarak rapor-
lanmaya baslanmaistir.

Avrupa Birligi-AB’nin iklim degisikligi ile miicadele calismalar1 kapsa-
minda, siirdiiriilebilir finans1 tesvik etme, ESG Kkriterlerini dikkate alarak kredi
tahsis, kullandirim ve izleme siireclerine entegre etme anlaminda 2024 yilinda
Green Asset Ratio —GAR(Yesil Varlik Orani) uygulamasini devreye almistir. S0z
konusu uygulamanin bankacilik sektoriinde siirdiiriilebilir finansa geciste onemli
bir rolii bulunmaktadir. Siirdiiriilebilir finansa yonelik, ¢evresel, sosyal ve yone-
tisim (ESG) hususlar1 dikkate alinarak bankalarda gerceklestirilen tahsis ve son-
rasinda fon kullandirimla birlikte yesil varliga konu aktifler olusmakta ve bunlar
bankalarin yesil varlik orani hesaplamasinda temel 6ge olarak kullanilmaktadir.
Bu nedenle, finansal {iriin ya da hizmetlerde karar verme asamasinda gereken ve-
rinin tedariki, alinan kararlarin uygulanmasi, uygulama sonrasi olusan aktif bii-
yiikliiklerin YVO hesaplama ve raporlamasinda kullanilabilmesi i¢in bankalarda
stirdiiriilebilirlik politikalarina uygun kural setlerinin belirlenip tatbik edilmesi
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gerekmektedir. Kamu otoritesince YVO kapsaminda saglanan avantajlarin ve
stibvansiyonlarin dogru alanda ve olmasi gereken oranda saglanmasini teminen,
bankalarin YVO hesaplama kriterlerinin ve dogrulamasinin siirekli ve disiplin
icinde kontrol edilip dogrulanmasi, tatbik edilmesi 6nem arz etmektedir.

Ik asamada yesil olarak nitelendirilen varliklarin toplam varliklar
icindeki biiylikligiiniin belirlenip, bir farkindalik olusturulmas1 amaglanan bu
raporlamanin, ilerleyen donemlerde hem kamusal hem de kurumsal tabanli, esik
deger bazli hedeflemelerinin yapildigi, ¢esitli 6diillendirme mekanizmalar ile
Ozendirildigi bir yaprya doniismesi kaginilmaz gercek olarak goriilmektedir.
Boyle bir yapmin i¢in de cezai bir yaptirim uygulamak yerine, ddiillendirme
mekanizmasindan mahrum kalinmasi paydaslar i¢in en biiylik miieyyide olarak
degerlendirilebilir.

Anahtar Kelimeler: Yesil Varlik Oran1-Y VO, Siirdiriilebilirlik, Yesil Finans
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ABSTRACT

In order to ensure the binding nature and fulfillment of commitments under
numerous protocols and agreements, including the Paris Climate Agreement to
which Turkey is a party, banking and financial policies are expected to move in
parallel with national policies. In this context, the green asset ratio (GAR) repor-
ting application for banks and financial institutions, issued by the public autho-
rity, entered into force in 2025. All credit/fund utilization transactions carried out
by banks for the purpose of financing sustainability, environmental sensitivity,
and clean production, among other things, have been defined as green assets, and
the total size of these assets within total assets has also begun to be reported as
the green asset ratio.
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As part of the European Union’s efforts to combat climate change, it has
introduced the Green Asset Ratio (GAR) in 2024 to promote sustainable finance
and integrate ESG criteria into credit allocation, disbursement, and monitoring
processes. This initiative plays a significant role in the banking sector’s transi-
tion to sustainable finance. In line with sustainable finance, environmental, so-
cial, and governance (ESG) issues are taken into account in the allocation and
subsequent disbursement of funds by banks, resulting in the creation of green
assets, which are used as a key element in calculating banks’ green asset ratios.
Therefore, in order to ensure that the data required for decision-making regar-
ding financial products or services is available, that decisions are implemented,
and that the resulting asset sizes can be used in GAR calculation and reporting,
banks must establish and implement a set of rules consistent with sustainability
policies. To ensure that the advantages and subsidies provided by public autho-
rities within the scope of GAR are provided in the right area and at the required
rate, it is important that banks continuously and rigorously monitor, verify, and
implement GAR calculation criteria and validation.

In the initial phase, this reporting aims to determine the proportion of assets
classified as green within total assets and raise awareness. It is inevitable that this
structure will evolve into one that incorporates threshold-based targets for both
public and corporate entities in subsequent periods, incentivized through various
reward mechanisms. Within such a structure, rather than applying punitive san-
ctions, being deprived of the reward mechanism can be considered the greatest
penalty for stakeholders.

Keywords: Green Asset Ratio-GAR, Sustainability, Green Finance
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OZET

Gliniimiizde siirdiiriilebilirligin saglanmasi, kaynak verimliliginin artirilmasi
ve olumsuz ¢evresel etkinin azaltilmasi i¢cin dongiisel ekonomiye gecis gerek-
li hale gelmeye baglamistir. Dongiisel ekonomi, kuruluslarin kaynaklarinin ve
iirlinlerinin degerlerini maksimum diizeyde tutarak, yeniden kullanim yolu ile atik
iiretimi ve kaynak tiiketimini en aza indirerek ekonomik biiylimeyi destekleyen
stirdiiriilebilir bir ekonomik modeldir. Mevcut dongiisel ekonomi girisimlerinin
performansini 6lgme ve kiyaslama dnemlidir. Bu ise ¢ok sayida kriter ve goster-
genin kapsamli bir sekilde degerlendirilmesini ve analiz edilmesini gerektirme-
ktedir. Bu galigma ile dongiisel ekonomi performansini degerlendirmede Cok
Kriterli Karar Verme (CKKV) yontemlerinin kullanimi aragtirilmaktir. CKKV
yontemleri, bir iirlin veya siirecin karmasik ve ¢ok boyutlu yonlerini ele alir.
Calismada, birden fazla dongiisel ekonomi gostergesini kullanan CKKV yon-
temleri ile NORDIK iilkelerinin dongiisel ekonomi performansi belirlenmek-
tedir. Incelemeye alinan NORDIK iilkeleri ise Danimarka, Finlandiya, Isveg,
Izlanda ve Norveg’tir.

EUROSTAT verilerine dayanarak gostergeler, ulusal performanstaki zaman-
sal dinamikleri ve degisimleri yakalamak i¢in birden fazla yil (2023-2024)
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boyunca analiz edilmistir. Calismanin dongiisel ekonomi diizeyini temsil eden
kriterleri; kaynak verimliligi, kisi basina atik tiretimi, belediye atiklarinin geri
doniisiim orani, kisi basina diisen belediye atig1 iiretimi, gida atigi, kisi basina
ambalaj atig1 liretimi, ambalaj atig1 geri doniisiim orani ve {liretim faaliyetlerin-
den kaynaklanan sera gazi emisyonu seklindedir. Kriterler agirliklarint hesapla-
ma i¢in ise ENTROPY yontemi kullanilmistir. Bu kriterler arasindan en etkili ii¢
kriter sirasiyla, ambalaj atig1 geri doniigiim oranu, kisi basina diisen belediye atig1
iiretimi ve sera gazi emisyonu olarak belirlenmistir.

Performans siralamasi igin ise COCOSA, TOPSIS ve MAIRCA yéntem-
leri kullanilmistir. Bu ydntemlerin her biri iilkeler i¢in farkli siralama kiime-
si saglamis, tic ayri siralama elde edilmistir. Copeland yontemi, ii¢c yontemin
sonuglarini birlikte degerlendirmek i¢in kullanildiginda, MAIRCA ve COCOSA
ile tamamen ayni siralamay1 verirken, TOPSIS ile sadece ikinci ve ii¢lincii sira-
da yer degisikligi oldugu goriilmiistiir. Dolayistyla COPELAND yontemi diger
yontemler arasindaki uyumu ve farkliligi netlestirerek ortak bir nihai siralama
elde etmemizi saglamistir. COCOSA, TOPSIS ve MAIRCA yéntemi ile NOR-
DIK iilkelerinde dongiisel ekonomi lideri Isvec olmustur. Ayrica, her {i¢ yontem
ile en diisilk dongiisel ekonomi performansa sahip iilkenin Danimarka oldugu
belirlenmistir.

Bu bulgular, hem akademisyenlere hem de politika gelistiricilere benzer
iilkelerin iyilestirme adimlarini hangi alanlara yonlendirmeleri gerektigine dair
bir ¢ergeve sunabilir.

Anahtar Kelimeler: Dongiisel Ekonomi, NORDIK iilkeleri, Cok Kriterli
Karar Analizi
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ABSTRACT

Today, the transition to a circular economy has become necessary to ensure
sustainability, increase resource efficiency and reduce negative environmental
impact. The circular economy is a sustainable economic model that supports
economic growth by keeping the values of organizations’ resources and products
at the maximum level, minimizing waste production and resource consumption
through reuse. Measuring and benchmarking the performance of existing circu-
lar economy initiatives is essential. This requires a comprehensive evaluation
and analysis of numerous criteria and indicators. With this study, the use of
Multi-Criteria Decision Making (MCDV) methods in evaluating circular eco-
nomy performance is investigated. MCDM methods address the complex and
multidimensional aspects of a product or process. In the study, the circular eco-
nomy performance of NORDIK countries is determined with MCDF methods
using more than one circular economy indicator. The NORDIC countries under
investigation are Denmark, Finland, Sweden, Iceland and Norway.

Based on EUROSTAT data, the indicators have been analyzed over multiple
years (2023-2024) to capture the temporal dynamics and changes in national per-
formance. The criteria representing the circular economy level in the study are
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resource efficiency, waste generation per capita, municipal waste recycling rate,
municipal waste generation per capita, food waste, packaging waste generation
per capita, packaging waste recycling rate, and greenhouse gas emissions from
production activities. The ENTROPY method was used to calculate the weights
of the criteria. Among these criteria, the three most effective criteria were deter-
mined to be the packaging waste recycling rate, municipal waste production per
capita, and greenhouse gas emissions, respectively.

For the performance ranking, the COCOSA, TOPSIS, and MAIRCA methods
were used. Each of these methods provided a different ranking set for the coun-
tries, resulting in three separate rankings. When the Copeland method was used
to evaluate the results of the three methods together, it produced the same rank-
ing as MAIRCA and COCOSA, while only the second and third places changed
with TOPSIS. Therefore, the COPELAND method clarified the consistency and
differences between the other methods, enabling us to obtain a common final
ranking. Sweden emerged as the circular economy leader in the Nordic countries
using the COCOSA, TOPSIS, and MAIRCA methods. Furthermore, Denmark
was identified as the country with the lowest circular economy performance us-
ing all three methods.

These findings can provide a framework for both academics and policymak-
ers on which areas similar countries should direct their improvement efforts.

Keywords: Circular Economy, NORDIC countries, Multi-Criteria Decision
Analysis
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OZET

Birgok iilkenin ulusal kalkinma politikalarimin 6ncelikli sektorlerinden biri
olan turizm sektorii, Ozellikle iilkelerin istihdamlarini artirmada, ekonomilerini
biiylitmede, uluslararasi rekabet giiclerini gelistirmede ekonomik temel bir un-
sur haline gelmistir. Buna karsin, bir iilkenin turizmdeki gelisimini sadece gelir
verilerine, ziyaret¢i sayilaria, gesitli ekonomik gostergelere ve dayamikliliga
dayal1 olarak ortaya koymak artik giiniimiizde yeterli olmamaktadir. Ekonomik
biiyiime ile uzun dénemli gelisme dengesinin de en iyi sekilde saglanmasi ve
bu durumu degerlendirecek siirdiiriilebilirlik gdstergelerinin olusturulmasi 6nem
kazanmistir. Turizmde siirdiiriilebilirlik mevsimsellik ve tarihsel talep yapisi ile
degisebilmekte, iilkelerin turizm gelisim performansinin 6l¢iimiinii de daha kar-
masik hale getirmektedir. Bu durum ¢evresel yonetim, altyapi, isgiicii kalitesi,
dogal kaynaklar, siirdiiriilebilirlik, fiyat rekabet¢iligi gibi daha birgok faktoriin
birlikte ele alinmasimi gerektirmektedir.

Bu calismanin amaci, kapsadigi bazi iilkelerin turizm gelisiminde gosterdigi
yiiksek performans ile dikkat ¢eken Orta Dogu ve Kuzey Afrika (MENA) bolge-
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sindeki iilkelerin biitiinciil agidan turizm performansini degerlendirmek ve karsi-
lagtirmaktir. Diinya Bankasi ve IMF’nin genis MENA tanimi esas alinmig BAE,
Suudi Arabistan, Israil, Katar, Bahreyn, Umman, Urdiin, Iran, Liibnan, Kuveyt,
Misir, Fas, Tunus ve Cezayir ¢alismaya dahil edilmistir. Kriterler ve veriler igin
bes boyut ve on yedi gostergeden olusan Seyahat ve Turizm Gelisim Endeksi
TTDI 2024 verilerinden yararlanilmistir. Analizde, MENA iilkelerinin turizm
rekabet giiciinii ve siirdiiriilebilir kalkinma kapasitesini degerlendirmek i¢in 6n-
celikle arz yonliit TTDI gostergelerine odaklanilmistir. Bu sebeple gostergeler
arasindan is ortami, saglik ve hijyen, insan kaynaklar1 ve isgiicii piyasasi, fiyat
rekabetciligi, dogal kaynaklar, ¢cevresel siirdiiriilebilirlik ile turizm ve seyahat ta-
lebi siirdiirtilebilirligi gostergeleri bu ¢alismanin kriterleri olarak belirlenmistir.
Ayrica OECD raporlar1 da turizm sektoriinde rekabet giiciiniin olusturulmasinda
arz-yonlii politika miidahalelerinin (6rnegin isgiicii kalitesi, altyap1 yatirimi) kri-
tik rol oynadigini vurgulamaktadir (OECD,2010). Calismada, Cok Kriterli Karar
Verme (CKKYV) yontemlerinden CRITIC tabanli VIKOR ve EDAS yontemleri
R programlama dili kullanilarak uygulanmig ve yontem sonuglar1 karsilastiril-
mistir.

Elde edilen bulgular, VIKOR ydntemine gdre Suudi Arabistan, Israil, Misir
ve BAE’nin; EDAS ydntemine gore ise [srail, Suudi Arabistan, BAE ve Mi-
sir’m en 1iyi performansa sahip ilk dort iilke oldugunu gostermektedir. Her iki
yontemde de Tunus, Liibnan, Cezayir ve Bahreyn son siralarda yer almstir. Tki
yontemin sonuglarinda dikkat ¢ekici bir benzerlik goriilmektedir. Ayrica CRITIC
yontemi sonuglarina gére en 6nemli kriterin dogal kaynaklar, en diisiik 6neme
sahip kriterin ise saglik ve hijyen oldugu belirlenmistir. Bu ¢alisma, siirdiiriile-
bilirlik durumunu da ele alarak MENA iilkelerinin turizm gelisim performansini
TTDI 2024 verileri ve ¢ok kriterli bir yaklasim ile analiz etmesi ve iki farkli
yontemi kullanmasi, tiim analizlerin R programinda seffaf bigimde yiirtitiilmesi
ile literatiire katki saglamakta ve fark yaratmaktadir.

Anahtar Kelimeler: Sirdiirilebilir Turizm, MENA iilkeleri, Turizm Politi-
kalar1i, TTDI 2024
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OZET

Hastanelerde siirdiiriilebilirlik performansi; maliyet yonetimi, kaynak verim-
liligi ve deger temelli saglik hizmetlerinin gelistirilmesi agisindan kritik bir belir-
leyici haline gelmistir. Literatiirde yapilan ¢aligmalar, siirdiiriilebilir uygulama-
larin enerji maliyetlerinde %10-25 arasinda tasarruf sagladigini gostermektedir.
Ayrica dijital kayit sistemlerinin siire¢ hatalarimi azalttigi ve verimliligi artirdigi
belirtilmektedir. Bu ¢alisma, siirdiiriilebilirlik performansinin hastanelerdeki
ekonomik etkilerini betimsel bir ¢ergevede incelemektedir. Analitik ¢ercevede
literatiir temelli betimsel analiz ve kavramsal modelleme yaklasimi kullanilmas;
WHO, OECD ve HCWH raporlarindan elde edilen gostergeler karsilagtirmali
olarak degerlendirilmistir.

Elde edilen bulgular, siirdiiriilebilirlik uygulamalarinin yalnizca maliyet azal-
timiyla sinirl kalmadigini; ayn1 zamanda ¢alisgan memnuniyeti, hasta giivenli-
g1 ve hizmet kalitesi gibi deger temelli saglik ¢iktilarinin da iyilesmesine katki
sagladigini gostermektedir. Deger temelli saglik yaklagimi; saglik hizmetlerinde
ekonomik etkinlik ile klinik sonuglarin biitiinciil bir sekilde degerlendirilmesini
gerektirmektedir. Bu baglamda siirdiiriilebilirlik, hastanelerin uzun vadeli finan-
sal dayaniklilig1 agisindan stratejik bir avantaj sunmaktadir.

Bu ¢alisma, Tiirkiye’de hastane yonetimlerinde siirdiiriilebilirlik gostergele-
rinin gliglendirilmesinin ekonomik performansi olumlu yénde etkiledigini ortaya
koymakta ve saglik kurumlarinda siirdiiriilebilir yonetim uygulamalarinin strate-
jik planlamaya entegrasyonunun 6nemini vurgulamaktadir.
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ABSTRACT

Sustainability performance in hospitals has become a critical determinant
in cost management, resource efficiency, and the development of value-based
healthcare services. Studies in the literature indicate that sustainable practices
can provide 10-25% savings in hospital energy expenditures. Furthermore, di-
gital documentation systems are reported to reduce process-related errors and
enhance operational efficiency. This study examines the economic impacts of
sustainability performance in hospitals within a descriptive framework. A litera-
ture-based descriptive analysis combined with conceptual modelling was emp-
loyed, and sustainability indicators from WHO, OECD and HCWH reports were
comparatively evaluated.

The findings reveal that sustainability practices are not limited to cost redu-
ction; they also contribute to improving value-based healthcare outcomes such
as employee satisfaction, patient safety, and service quality. The value-based
healthcare approach requires the holistic assessment of economic efficiency and
clinical results. In this context, sustainability provides a strategic advantage for
hospitals in terms of long-term financial resilience.

This study demonstrates that strengthening sustainability indicators in hos-
pital management in Tiirkiye positively influences economic performance and
highlights the importance of integrating sustainable management practices into
strategic planning processes in healthcare institutions.

Keywords: Sustainability, Hospital Management, Economic Impact, Effi-
ciency, Value-Based Healthcare
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OZET

Siirdiiriilebilir kalkinmanin gevresel, sosyal ve ekonomik boyutlari, tiniver-
sitelerin bilgi liretme kapasitesi ile isletmelerin yenilik ve rekabet giicii gerek-
sinimleri arasindaki etkilesimi stratejik yonetim acisindan kritik bir hale getir-
mistir. Glinlimiiz rekabet ortaminda siirdiiriilebilirlik yalnizca ¢evresel duyarlilik
cergevesinde degil, ayn1 zamanda bilgi, teknoloji ve insan kaynaginin stratejik
yonetimi baglaminda da ele alinmaktadir. Bu ¢alisma, Tiirkiye’de liniversite—sa-
nayi is birligi (USI) ekosisteminin siirdiiriilebilirlik temelinde nasil sekillendigini
incelemekte ve teknoloji transferi siireglerinin siirdiiriilebilir deger yaratmadaki
roliinii kapsamli bir stratejik yaklasimla degerlendirmektedir. Ozellikle teknoloji
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transfer ofislerinin (TTO) siirdiiriilebilir inovasyonun desteklenmesindeki iglev-
leri, yesil teknolojilerin sanayiye aktarim kapasitesi ve paydas is birliklerinin
uzun vadeli yonetimi ¢calismanin odak noktasini olusturmaktadir.

Aragtirma, nitel bir yaklasimi esas alan ¢oklu durum (multiple case) incele-
mesi yontemi ile gergeklestirilmistir. Ug farkli iiniversiteden TTO yoneticile-
11, ilgili sanayi kuruluslarinin temsilcileri ve proje yiiriitiiclilerinden olusan 18
katilimceryla yar1 yapilandirilmig goriismeler yapilmistir. Veriler, tematik analiz
yontemiyle degerlendirilmis ve siirdiiriilebilirlik odakli USI siireglerini etkileyen
stratejik engeller, firsatlar ve bagarili uygulama oOriintiileri belirlenmistir. Ayrica
TUBITAK destek mekanizmalarmin, teknoparklarin, teknokentlerin ve organize
sanayi bolgeleri icinde gelisen sanayi kiimelenmelerinin siirdiiriilebilir teknoloji
transferine katkilar karsilastirmali olarak analiz edilmistir.

Arastirma bulgulari, siirdiiriilebilirlik odakli stratejik USI yaklasiminin iig te-
mel boyutta dnemli deger yarattigin1 gostermektedir. Cevresel boyutta, tiniversite
tabanli Ar-Ge c¢aligmalarinin enerji verimliligi, yenilenebilir enerji uygulamalari,
atik azaltim yontemleri ve karbon ayak izinin diigiiriilmesine yonelik teknolojile-
rin sanayiye aktariminda kritik bir rol {istlendigi ortaya ¢ikmistir. Sosyal boyutta,
bilgi paylagim kiiltiiriiniin kurumsallagmasi, problem ¢6zme yetkinligi yiiksek
insan kaynaginin yetistirilmesi, akademik bilginin toplumsal etki yaratacak pro-
jelere doniismesi ve iiniversitelerin topluma hizmet iglevlerinin giiclenmesi 6ne
cikmaktadir. Ekonomik boyutta ise ortak projelerin firmalarin yenilikgilik kapa-
sitesini artirdig, dzellikle KOBI’lerde teknoloji ticarilestirme siireclerini hizlan-
dirdig1 ve bolgesel ekonomik kalkinmayi destekledigi belirlenmistir.

Sonuglar, siirdiiriilebilirlik odakl stratejik yaklagimin USI ve teknoloji trans-
feri siireglerinde yalnizca kisa vadeli ¢iktilar tiretmekle kalmayip, uzun vadeli
ve kalic1 deger yarattigin1 gostermektedir. Bu dogrultuda TTO’larn siirdiiriile-
bilirlik ilkelerini stratejik planlama siireglerine entegre etmeleri, paydas etkile-
simlerini giiclii ag yapilariyla desteklemeleri ve yesil inovasyon projelerine 6n-
celik vermeleri 6nerilmektedir. Bunun yani sira ¢alisma, siirdiiriilebilirlik odakli
iiniversite—sanayi is birligini stratejik yonetim literatiiriinde ¢ogunlukla ayr1 ele
alman siirdiiriilebilirlik, teknoloji transferi ve paydas yonetimi kavramlarini bii-
tiinciil bir cercevede bir araya getirerek 6zgiin bir kuramsal perspektife kavustur-
maktadir. Ayrica Tiirkiye baglaminda siirdiiriilebilir teknoloji transferi dinamik-
lerine iliskin simirh sayidaki arastirmay1 genisleterek, USI siireglerinin stratejik
siirdiiriilebilirlik perspektifiyle incelenmesine yonelik literatiirdeki 6nemli bir
boslugu doldurmaktadir.

Anahtar Kelimeler: Universite-Sanayi Is birligi, Teknoloji Transferi, Siir-
diiriilebilirlik, Stratejik Y&onetim, Yesil inovasyon
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ABSTRACT

The environmental, social, and economic dimensions of sustainable deve-
lopment have strengthened the strategic significance of the interaction between
universities’ knowledge-production capacity and firms’ innovation and compe-
titiveness needs. In today’s dynamic, technology-driven competitive environ-
ment, sustainability is no longer limited to environmental awareness. Still, it has
become a multidimensional framework encompassing the strategic management
of knowledge, technology, human capital, and long-term stakeholder relations.
This study examines how the university—industry collaboration (UIC) ecosys-
tem in Tiirkiye is shaped through a sustainability-oriented lens and evaluates
the strategic role of technology transfer processes in generating long-term sus-
tainable value. The analysis particularly focuses on the functions of technology
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transfer offices (TTOs) in supporting sustainable innovation, fostering the diffu-
sion of green technology, and strategically managing multi-actor collaboration
networks.

The research adopts a qualitative design based on a multiple-case study stra-
tegy. Semi-structured interviews were conducted with 18 participants, including
TTO managers from three universities, industry representatives from various se-
ctors, and project coordinators actively involved in collaborative R&D projects.
The data were analyzed using thematic analysis to identify strategic barriers,
enabling factors, and effective implementation models influencing sustainabilit-
y-oriented UIC practices. The study also provides a comparative evaluation of
the role of TUBITAK funding mechanisms, technoparks, technology develop-
ment zones, and industrial clusters in fostering sustainable technology transfer
and innovation ecosystems across Tiirkiye.

The findings reveal that a sustainability-oriented strategic approach creates va-
lue across three key dimensions. In the environmental dimension, university-led
R&D initiatives play a critical role in advancing energy-efficient technologies,
renewable energy applications, waste-reduction solutions, and carbon-mitigation
tools, all of which are transferred to industrial processes with measurable impact.
In the social dimension, the enhancement of knowledge-sharing cultures, the
development of highly skilled human resources, the expansion of universities’
societal engagement missions, and the formation of collaborative learning envi-
ronments emerge as prominent outcomes. In the economic dimension, collabora-
tive innovation projects enhance firms’ innovation capacity, promote technology
commercialization—especially among SMEs—and contribute to regional eco-
nomic development through increased productivity and value creation.

Overall, the study demonstrates that a sustainability-oriented strategic ap-
proach not only strengthens the long-term effectiveness of university—industry
collaboration but also enables technology transfer processes to become key dri-
vers of sustainable development. The findings highlight the necessity for TTOs
to integrate sustainability principles into their strategic planning, build resilient
stakeholder networks, and prioritize green innovation initiatives. In addition, this
research contributes to the literature by integrating the typically separate discus-
sions on sustainability, technology transfer, and stakeholder management into
a unified strategic framework, while also addressing a notable gap through its
contextualized analysis of sustainability-oriented technology transfer dynamics
in Tiirkiye.

Keywords: University—Industry Collaboration, Technology Transfer, Sus-
tainability, Strategic Management, Green Innovation
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OZET

Son yillarda ¢evresel, sosyal ve yonetisim (ESG) kriterlerine dayali siirdii-
riilebilirlik politikalarinin kiiresel 6lgekte ivme kazanmasi finansal piyasalar
iizerinde yeni ve karmasik etkiler dogurmustur. Bu doniisiim, sadece yatirimci
davranislarimi degil, ayn1 zamanda enerji piyasalarinin yapisal dinamiklerini de
yeniden sekillendirmektedir. Ozellikle enerji vadeli islem piyasalar1, hem fosil
yakit temelli enerji tiretiminin ¢evresel etkileri hem de siirdiiriilebilirlik politi-
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kalarina yonelik beklenti ve belirsizliklerin dogrudan etkisi altinda kalmaktadir.
ESG kriterlerine yonelik politika degisimleri, diizenleyici ¢ercevelerdeki belir-
sizlikler ve toplumsal taleplerin dalgalanmas1 gibi unsurlar, piyasalarda ani ve
Ongoriillemeyen soklara yol acabilmektedir. Bu tiir soklar, 6zellikle enerji vadeli
islem piyasalarinda fiyat oynakligi, likidite diizeyi ve risk transfer mekanizma-
lar1 iizerinde 6nemli etkiler yaratma potansiyeline sahiptir. Literatiirde ESG ile
ilgili ¢aligmalar ¢cogunlukla firma performansi, portfoy yonetimi veya siirdiiriile-
bilir yatirim stratejileri iizerinde yogunlagsmakla birlikte, ESG temelli belirsizlik
soklarinin 6zellikle enerji vadeli islem piyasalar1 iizerindeki etkileri yeterince
derinlemesine ele alinmadig1 goriilmektedir. Bu eksiklikten hareketle bu calis-
manin temel amaci, ESG tabanl: siirdiiriilebilirlik belirsizligi soklarinin enerji
vadeli islem piyasalar lizerindeki etkilerini ¢ok asamali analitik bir yaklasimla
incelemektir.

Bu calisma, enerji piyasalarindaki fiyatlarin ne kadar degisken oldugunu,
cevresel, sosyal ve yonetisim (ESG) faktorlerinin kisa ve uzun vadede nasil etki-
ledigini VAR, GARCH ve makine 6grenmesi (Rastgele Ormanlar, XGBoost ve
LSTM) modelleriyle analiz etmektedir. Bulgu sonuglarina gore, Brent ve ham
petrol fiyatlarindaki yiikselisler karbon salimini diislirdiigiimii; dogal gazin ise
bu konuda en 6nemli faktor oldugunu gostermektedir.

Anahtar Kelimeler: Siirdiiriilebilirlik Belirsizligi, Enerji Vadeli Islem
Piyasalari, Enerji Fiyat Oynaklig1
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ABSTRACT

In recent years, the global momentum of sustainability policies based on en-
vironmental, social, and governance (ESG) criteria has created new and complex
effects on financial markets. This transformation is reshaping not only inves-
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tor behavior but also the structural dynamics of energy markets. Energy futures
markets, in particular, are directly affected by both the environmental impacts
of fossil fuel-based energy production and the expectations and uncertainties
surrounding sustainability policies. Policy changes related to ESG criteria, un-
certainties in regulatory frameworks, and fluctuations in social demands can lead
to sudden and unpredictable shocks in the markets. Such shocks have the po-
tential to significantly impact price volatility, liquidity levels, and risk transfer
mechanisms, particularly in energy futures markets. While studies on ESG in the
literature mostly focus on company performance, portfolio management, or sus-
tainable investment strategies, the effects of ESG-based uncertainty shocks on
energy futures markets in particular have not been sufficiently explored in depth.
Building on this gap, the main objective of this study is to examine the effects of
ESG-based sustainability uncertainty shocks on energy futures markets using a
multi-stage analytical approach.

This study analyzes how volatile energy market prices are and how environ-
mental, social, and governance (ESG) factors affect them in the short and long
term using VAR, GARCH, and machine learning (Random Forests, XGBoost,
and LSTM) models. According to the findings, increases in Brent and crude oil
prices reduce carbon emissions, while natural gas is the most important factor in
this regard.

Keywords: Sustainability Uncertainty, Energy Futures Markets, Energy Pri-
ce Volatility

463



@I_ NARS . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts
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OZET

Bu caligma, Emin Alper’in Abluka (2015) filminde temsil edilen giivenlik
odakli mekénsal diizenlemelerin, yogunlastirilmis gézetim pratiklerinin ve ku-
rumsallagmis gilivencesizlik rejimlerinin toplumsal siirdiiriilebilirligi nasil asin-
dirdigina iligkin sosyolojik bir ¢oziimleme sunmaktadir. Modern kentlerde siya-
sal otoritenin gilivenlik sOylemleri araciligryla mesrulastirdigi denetim pratikleri,
yalnizca kentsel mekanin orgiitlenisini doniistiirmekle kalmayip, siirdiiriilebilir
bir toplumsal yapimin temelini olusturan giiven, karsiliklilik, dayanisma ve ko-
lektif eylem kapasitesini de zayiflatmaktadir. Bu baglamda film, toplumsal siir-
diiriilebilirligin normatif ve yapisal 6nkosullarinin —o6ngériilebilirlik, istikrar,
sosyal biitlinlik ve dayanisma— nasil kirilganlagtirildigini kiiltiirel bir temsil
diizeyinde goriiniir kilan 6nemli bir metin olarak degerlendirilmektedir. Calis-
manin kuramsal ¢ercevesi, ge¢ modern toplumlarda risk ve belirsizlik iiretimi-
nin yapisal niteligini tartisan Risk Toplumu kurami (Beck) ile kentsel mekan
iizerinden isleyen iktidar iliskilerini sorunsallastiran mekansal siddet yaklagimi
temelinde olusturulmustur. Arastirma yontemi, elestirel séylem analizi ile gor-
sel-sosyolojik film analizinin biitiinlesik bicimde kullanildig1 nitel bir yaklagimi
benimsemektedir. SOylem analizi, filmde gilivenlik ve tehdit anlatilarinin hangi
dilsel ve ideolojik yapilar araciligryla kuruldugunu; gorsel analiz ise mekansal
kapanma, gozetim bakisinin siirekliligi, kadraj sikismasi ve atmosferik gerilim
gibi sinematografik gostergelerin toplumsal yapilarla iligkili anlamlarini ince-
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lemektedir. Analiz siirecinde dort temel kod kullanilmistir: gilivencesizlik, de-
netim ve gozetim, mekansal siddet ve toplumsal ¢6ziilme. Bulgular, filmdeki
mahallenin olaganiistii hal kosullarina 6zgii bir denetim alan1 altinda yeniden
kurgulandigini ortaya koymaktadir. Bu alan, toplumsal siirdiiriilebilirligin temel
bilesenleri olan sosyal giiven, dayanisma iliskileri, 6ngoriilebilirlik ve ortak ya-
sam pratiklerini asindiran bir yapisal baski tiretmektedir. Siiregen gozetim ve
belirsizlik atmosferi, bireylerin toplumsal iliski kurma kapasitesini daraltarak
izolasyonu, kugku kiiltiirlinii ve bireysel savunma stratejilerini tesvik etmektedir.
Abluka, bu yoniiyle otoriterlesen kentsel politikalarin siirdiiriilebilir toplumsal
yasamin normatif ve yapisal temellerini nasil tahrip ettigini sinemasal diizlemde
goriiniir kilan 6nemli bir vaka niteligi tasimaktadir.

Anahtar Kelimeler: Giivencesizlik, Mekansal Siddet, Denetim Mekanlari,
Toplumsal Siirdiiriilebilirlik, Film Sosyolojisi.

The Erosion of Social Sustainability: The Sociological
Construction of Insecurity, Spaces of Control, and Spatial
Violence in the Film “Abluka”

Lecturer Dr. Ulkii Hayriye INCI
Karabiik University
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https://orcid.org/0000-0002-2294-5852

ABSTRACT

This study offers a sociological analysis of how security-focused spatial ar-
rangements, intensified surveillance practices, and institutionalized regimes of
insecurity represented in Emin Alper’s film Abluka (2015) erode social sustaina-
bility. In modern cities, the control practices legitimized by political authorities
through security discourses not only transform the organization of urban space
but also undermine the capacity for trust, reciprocity, solidarity, and collective
action that form the basis of a sustainable social structure. In this context, the
film is considered a significant text that reveals, at a cultural level of representati-
on, how the normative and structural preconditions of social sustainability—pre-
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dictability, stability, social cohesion, and solidarity—are fragile. The theoretical
framework of the study is grounded in the Risk Society theory (Beck), which
discusses the structural nature of the production of risk and uncertainty in late
modern societies, and the spatial violence approach, which problematizes power
relations operating through urban space. The research method adopts a qualita-
tive approach that integrates critical discourse analysis and visual-sociological
film analysis. Discourse analysis explores the linguistic and ideological structu-
res through which narratives of security and threat are constructed in the film,
while visual analysis examines the meanings of cinematographic indicators such
as spatial closure, the persistence of the surveillance gaze, frame compression,
and atmospheric tension in relation to social structures. Four fundamental codes
were used in the analysis process: precariousness, control and surveillance, spa-
tial violence, and social disintegration. The findings reveal that the neighborho-
od in the film is reconstructed under a sphere of control specific to the state of
emergency. This sphere produces a structural pressure that erodes social trust,
solidarity, predictability, and communal living practices—the fundamental com-
ponents of social sustainability. The atmosphere of constant surveillance and un-
certainty constrains individuals’ capacity to form social relationships, fostering
isolation, a culture of suspicion, and individual defense strategies. In this respect,
Blockade serves as a significant case that, on the cinematic level, reveals how
authoritarian urban policies undermine the normative and structural foundations
of sustainable social life.

Keywords: Precariousness, Spatial Violence, Spaces of Control, Social Sus-
tainability, Sociology of Film.
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ABSTRACT

The lack of female leaders means that the power of diversity in senior ma-
nagement is not being harnessed. This raises the question of how this gap inf-
luences firms’ strategic outcomes. This study investigates the impact of female
representation in top management on firms’ R&D intensity, with a particular
focus on the moderating role of the COVID-19 pandemic. Utilizing a compre-
hensive unbalanced panel dataset of 50,266 firm-year observations from 7,786
distinct firms across 55 countries between 2007 and 2022, we employ ordinary
least squares regression with Driscoll-Kraay standard errors. Our findings reveal
a significant positive association between the percentage of female executives
and R&D intensity, suggesting that greater gender diversity in leadership fos-
ters innovation. Crucially, the COVID-19 pandemic significantly moderates this
relationship. While R&D intensity generally declined during the pandemic, the
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positive influence of female leadership on R&D investments became more pro-
nounced in 2020 and 2021. Specifically, a one percentage point increase in fema-
le executive representation during the pandemic was associated with a 0.00020
unit increase in R&D intensity, corresponding to a notable 4.6% increase rela-
tive to the mean R&D intensity. This robust evidence underscores that female
leadership meaningfully contributed to maintaining or enhancing R&D efforts
during an unprecedented global crisis, highlighting the strategic value of gender
diversity for organizational resilience and innovation capacity.

Keywords: Women managers, R&D intensity, COVID-19, Gender diversity,
Innovation
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OZET

Kadin liderlerin eksikligi, iist yonetimde gesitliligin giiclinden yararlanilama-
mast anlamina gelmektedir. Bu eksikligin firmalarin stratejik karar alma siirecle-
rine nasil yansidigi ise onemli bir arastirma sorusu olarak karsimiza ¢ikmaktadir.
Bu calisma, iist yonetimdeki kadin temsilinin firmalarin Ar-Ge yogunlugu iizerin-
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deki etkisini, 6zellikle COVID-19 pandemisinin diizenleyici roliine odaklanarak
aragtirtyor. 2007 ile 2022 yillar1 arasinda 55 iilkede 7.786 farkl firmadan 50.266
firma-y1l gozleminden olusan kapsamli bir dengesiz panel veri setini kullanarak,
Driscoll-Kraay standart hatalari ile siradan en kiigiik kareler regresyonu kullani-
yoruz. Bulgularimiz, kadin yoneticilerin yiizdesi ile Ar-Ge yogunlugu arasinda
onemli bir pozitif iliski oldugunu ortaya koymakta ve liderlikte daha fazla cin-
siyet cesitliliginin inovasyonu tesvik ettigini gostermektedir. Kritik bir sekilde,
COVID-19 pandemisi bu iliskiye énemli 6l¢iide diizenleyici etki yapmaktadir.
Ar-Ge yogunlugu pandemi sirasinda genel olarak azalirken, kadin liderliginin
Ar-Ge yatirimlan {izerindeki olumlu etkisi 2020 ve 2021°de daha belirgin hale
gelmistir. Ozellikle, pandemi sirasinda kadin yonetici temsilindeki yiizde bir pu-
anlik artig, Ar-Ge yogunlugunda 0,00020 birimlik bir artisla iligkilendirilmistir;
bu da ortalama Ar-Ge yogunluguna gore kayda deger bir %4,6’lik artisa denk
gelmektedir. Bu giiclii kanit, kadin liderliginin benzeri goriilmemis bir kiiresel
kriz sirasinda Ar-Ge ¢abalarinin siirdiiriilmesine veya gelistirilmesine anlaml
bir sekilde katkida bulundugunun altini gizerek, cinsiyet ¢esitliliginin kurumsal
dayaniklilik ve inovasyon kapasitesi i¢in stratejik degerini vurgulamaktadir.

Anahtar Kelimeler: Kadin Yoneticiler, Arge Yogunlugu, COVID-19, Cinsi-
yet Cesitliligi, Inovasyon.
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OZET

Brundtland Komisyonu’nun 1987 tarihli Ortak Gelecegimiz raporunda yer
alan siirdiiriilebilir kalkinma “gelecek nesillerin kendi ihtiyaglarim karsilama
kapasitesinden 6diin vermeden bugiiniin ihtiya¢larint karsilamak” olarak tanim-
lamigtir. Bu rapordaki tanimdan sonra kavram hem uluslararasi politika belgele-
rinde hem de kurumsal stratejilerde temel bir referans ¢ergevesi haline gelmistir.

Siirdiiriilebilirlik, bireylerin ve orgiitlerin yasamak istedikleri gelecege dair
sorumluluk iistlenmeleri ve bu gelecegi sonraki kusaklara aktarabilecek bir den-
ge kurmalari anlamina gelmektedir. Boyle bir dengeyi kurma ¢abasi, sosyal, eko-
lojik ve ekonomik yapilar arasindaki iligkilerin farkina varilmasini ve verilen her
kararin birden fazla sistem tizerinde yaratacagi etkilerin sorgulanmasini zorunlu
kilmaktadir. Seffafiik ise yonetim siire¢lerinde bilgiye erisimin a¢ikligina, karar-
larin gerekgelerinin paylasilmasina ve faaliyetlerin izlenebilirligine isaret eden
bir kavramdir. Bu yoniiyle seffaflik, 6rgiit ici giiveni giiclendirerek siirdiiriilebilir
yonetim uygulamalarinin kurumsal kiiltiire yerlesmesini desteklemektedir. Bu
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gercevede silirdiiriilebilir yonetim anlayisinin i¢ ve dis paydas memnuniyeti ile
stratejik karar siirecleri iizerindeki etkisi 6zel bir 6nem kazanmaktadir. Kurumsal
seffaflik, orgiitsel karar alma siire¢lerinin disaridan goriilebilir hale gelmesini;
yani siireclerin ve sonuglarin kamuoyu, paydaglar ve denetleyici kurumlar tara-
findan incelenebilmesini ifade etmektedir. Bu baglamda seffaflik, gizlilik ve ka-
pali kapilar ardinda karar alma kiiltiiriine karg1 konumlandirilan temel bir ilkedir.

Seffaflik ve stirdiiriilebilirlik arasinda giiclii bir bag bulunmaktadir. Giiglii ku-
rumlar, sitirdiiriilebilir politikalan tasarlayabilmek ve uygulayabilmek i¢in hem
i¢ siire¢lerinde hem de dis iletisimlerinde seffaf olmak zorundadir.

Yerel yonetimlerin siirdiiriilebilir yonetim kapsaminda seffaflik uygulamala-
1 kanunlara uygunlugun &tesinde katilimc1 demokrasi i¢in de vazgegilmez bir
unsur olarak kabul edilmektedir. Bu kapsamda iletigim teknolojilerinin sundugu
imkanlardan yararlanarak yerel yonetimlerin kamuoyu ile tutarli, dinamik, sii-
rekli, kullanilabilir, erisilebilir ve anlasilir bir iletisim kurmak i¢in yonetim sii-
reclerine dair bilgiler paylasmasi gerekmektedir. Yerel yonetimlerin web sayfala-
rinin seffaflik ve siirdiiriilebilirlik dogrultusunda nitelikli, kapsamli ve biitlinciil
icerikler sunmasi beklenmektedir. Bu ¢alismanin Tiirkiye’deki yerel yonetimler
ve onlara baglh sirketlerin resmi web sayfalarinin seffaflik diizeyini belirlemek-
tir. Bu amaca yonelik olarak Uluslararasi Seffaflik Orgiitiiniin Letonya’daki
Subesinin (DELNA) hazirladig1 6lgek kullanilacaktir. Olgek yerel yonetimler
siyaset ve karar alma, organizasyon yapisi ve yonetim, finans, kamu katilim
mekanizmalari, yolsuzlukla miicadele ve etik, kamu alimlar1 ve belediye islet-
meleri 6znel kullanic1 dostu degerlendirme basliklar1 altinda toplamda 40 gos-
terge ile incelemektedir. Calisma kapsaminda Istanbul Biiyiiksehir Belediyesi,
Konya Istanbul Biiyiiksehir Belediyesi, Ankara Istanbul Biiyiiksehir Belediyesi,
Uskiidar Belediyesi, Pendik Belediyesi, Kirikkale Il Ozel Idaresi ve Aksaray 1l
Ozel idaresi incelenecektir. Calismanin bahsi gecen yerel yonetimler ve bag-
It bulunan sirket hakkinda hem ulusal diizeyde seffaflik pratiklerini, kiyaslama
ve en iyi uygulama Orneklerini ortaya koyacak hem de farkli iilkelerdeki yerel
yonetimlerle karsilastirilmalari i¢in veri saglamasi beklenmektedir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Seffaflik, Kamu Y 6netimi, Yerel Yo-
netimler, DELNA
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ABSTRACT

The Brundtland Commission’s 1987 report Our Common Future defined sus-
tainable development as “meeting the needs of the present without compromising
the ability of future generations to meet their own needs.” Following this defini-
tion in the report, the concept has become a fundamental reference framework in
both international policy documents and corporate strategies.

Sustainability refers to individuals and organizations taking responsibility for
the future they wish to live in and establishing a balance that will enable this
future to be passed on to subsequent generations. The effort to establish such
a balance necessitates recognizing the relationships among social, ecological,
and economic structures and questioning the effects that each decision will have
on multiple systems. Transparency, on the other hand, is a concept that denotes
openness of access to information in managerial processes, the sharing of the
rationales behind decisions, and the traceability of activities. In this respect,
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transparency strengthens internal organizational trust and supports the embed-
ding of sustainable management practices into the organizational culture. Within
this framework, the impact of a sustainable management approach on internal
and external stakeholder satisfaction and on strategic decision-making processes
gains particular importance. Corporate transparency refers to making organiza-
tional decision-making processes visible from the outside; that is, to allowing
processes and outcomes to be examined by the public, stakeholders, and regula-
tory bodies. In this context, transparency is positioned as a fundamental principle
opposing a culture of confidentiality and decision-making behind closed doors.

There is a strong link between transparency and sustainability. Strong institu-
tions must be transparent both in their internal processes and external communi-
cations in order to design and implement sustainable policies.

Transparency practices by local governments within the scope of sustainable
management are considered an indispensable element not only for legal com-
pliance but also for participatory democracy. In this context, local governments
must share information about their management processes to establish consis-
tent, dynamic, continuous, usable, accessible, and understandable communica-
tion with the public, taking advantage of the opportunities offered by commu-
nication technologies. Local governments are expected to provide high-quality,
comprehensive, and holistic content on their websites in line with transparency
and sustainability. This study aims to determine the level of transparency of the
official websites of local governments and their affiliated companies in Turkey.
To this end, the scale prepared by the Latvian branch of Transparency Interna-
tional (DELNA) will be used. The scale examines local governments under
the subjective user-friendly evaluation headings of politics and decision-making,
organizational structure and management, finance, public participation mecha-
nisms, anti-corruption and ethics, public procurement, and municipal enterprises,
with a total of 40 indicators. The study will examine the Istanbul Metropolitan
Municipality, Konya Metropolitan Municipality, Ankara Metropolitan Munic-
ipality, Uskiidar Municipality, Pendik Municipality, Kirikkale Provincial Spe-
cial Administration, and Aksaray Provincial Special Administration. The study
is expected to reveal national-level transparency practices, benchmarking and
best practice examples regarding the aforementioned local administrations and
their affiliated companies, as well as to provide data for comparison with local
administrations in different countries.

Keywords: Sustainability, Transparency, Public Administration, Local Go-
vernments, DELNA
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OZET

Her sey dahil konsepti, Tiirkiye’de 6zellikle Akdeniz ve Ege bolgelerindeki
konaklama igletmelerinde yaygin olarak tercih edilen bir hizmet modelidir. Bu
konsept, sundugu maliyet avantaji ve hizmet ¢esitliligi ile iilkeye gelen yabanci
turist trafiginin ve doluluk oranlarinin artmasinda tartigilmaz bir paya sahiptir.
Bununla birlikte, sistemin temelini olusturan sinirsiz tiiketim anlayisi ve agik
biife sunumlari, ciddi boyutlara ulasan gida israfi ve artan atik yonetimi sorun-
larim da beraberinde getirmektedir. Bu durum, yalnizca isletme maliyetlerini
degil, ayn1 zamanda ¢evresel siirdiiriilebilirligi de tehdit ettigi gerekcesiyle hem
akademik cevrelerce hem de ¢evre orgiitlerince yogun elestirilere maruz kalmak-
tadir.
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Bu ¢alisma, her sey dahil sistemiyle hizmet veren konaklama isletmelerinin
organik gida atif1 yonetim siireglerini siirdiirtilebilir turizm ilkeleri dogrultusun-
da biitiinciil bir yaklasimla analiz etmeyi amaglamaktadir. Nitel arastirma yon-
teminin benimsendigi ¢aligmada, Alanya’da her sey dahil konseptiyle faaliyet
gosteren 12 otelin kalite yoneticileriyle yar1 yapilandirilmisg goriismeler gercek-
lestirilmis; elde edilen veriler MAXQDA programi kullanilarak igerik analizine
tabi tutulmustur. Arastirma bulgularina gore, her sey dahil konseptinde karsi-
lasilan temel sorunlardan biri, sinirsiz yeme-igme anlayisinin gereginden fazla
tilketime yol agmasidir. Organik gida atiginin en yogun olarak misafirlerin tii-
ketim sonrasi birakmig olduklar1 tabak artiklari seklinde olustugu, misafirlerin
gereginden fazla yemek alma egilimlerinin atik miktarin1 dogrudan artirdig, atik
iiretim diizeylerinin ise misafir milliyetlerine gore farklilik gosterdigi saptan-
mistir. Atik azaltma stratejileri incelendiginde ise isletmelerin Oncelikle menii
planlamasina bagvurdugu goriilmektedir. Uygulamada heniiz yaygin olmamakla
birlikte, organik atiklarin bertarafi ve degerlendirilmesine yonelik hayvan yemi
iretimi ve kompost uygulamalarinin dne ¢iktig1 goriilmektedir. Atik miktarinin
izlenmesinde ise ¢gogunlukla tartim yonteminin kullanildig1 ifade edilmistir. Be-
lediyelerle kurulan kurumsal is birliginin ve atik yonetiminde ¢aliganlar1 egitim
yoluyla bilin¢lendirmenin bu siirecin yonetiminde kritik bir role sahip olacagi
belirtilmistir.

Anahtar Kelimeler: Organik Gida Atig, Siirdiiriilebilir Turizm, Atik Y 6ne-
timi, Her Sey Dabhil
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ABSTRACT

The “all-inclusive” concept constitutes a widely adopted service model wit-
hin accommodation companies in Turkey, particularly in the Mediterranean and
Aegean regions. This concept plays an indisputable role in maximizing inbound
tourist traffic and occupancy rates through its cost advantages and service di-
versity. However, the unlimited consumption approach and open-buffet presen-
tations inherent to the system bring about serious issues regarding food waste
and increasing waste management challenges. Consequently, this situation faces
intense criticism from both academic circles and environmental organizations
due to the threat it poses not only to operational costs but also to environmental
sustainability.
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This study aims to analyze the organic food waste management processes of
accommodation companies operating under the all-inclusive system through a
holistic approach aligned with sustainable tourism principles. Adopting a qua-
litative research method, semi-structured interviews were conducted with the
quality managers of 12 hotels operating with the all-inclusive concept in Alan-
ya. The obtained data were subjected to content analysis using the MAXQDA
software. According to the research findings, one of the fundamental problems
encountered in the all-inclusive concept is that the perception of unlimited food
and beverage leads to excessive consumption. It was determined that organic
food waste occurs most densely as “plate waste” left by guests after consump-
tion; the tendency of guests to take more food than necessary directly increases
waste amounts; and waste generation levels vary according to guest nationalities.
When waste reduction strategies were examined, it was observed that businesses
primarily resort to menu planning. Although not yet widespread in practice, ani-
mal feed production and composting applications for the disposal and valorizati-
on of organic waste appear to be gaining importance. Regarding the monitoring
of waste amounts, it was stated that the weighing method is predominantly used.
It was emphasized that institutional cooperation established with municipalities
and raising employee awareness through training will play a critical role in the
management of this process.

Keywords: Organic Food Waste, Sustainable Tourism, Waste Management,
All-Inclusive
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ABSTRACT

Azerbaijan is an important bridge between Europe and Asia in terms of clean
energy. The Plan for Transitioning to Clean Energy in Azerbaijan, in addition to
its national importance, has considerable importance in the Turkic world due to
Azerbaijan’s wealth of renewable energy and its transitional status. The national
goal for Azerbaijan will be to generate large-scale solar, onshore and offshore
wind, and green hydrogen in order to reach a 30% renewable energy level for the
country by 2030. The successful implementation of Azerbaijan’s clean energy
transition will require a systemic approach to identifying and reducing the many
environmental, social and economic risks that are associated with this transi-
tion. Therefore, this study used Failure Modes and Effects Analysis (FMEA), a
structured decision support method, to analyze the sustainability implications of
Azerbaijan’s planned transition to clean energy. The FMEA incorporated data

478



@I_ NARS . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

from ongoing renewable energy projects in Azerbaijan, national policies and ob-
jectives for increasing renewable energy usage in Azerbaijan and regional ener-
gy interconnection projects to identify and assess potential failure modes in the
transition of Azerbaijan to clean energy. The FMEA focused on three types of
failure modes: Environmental Failure Modes include unstable operation of the
power grid resulting from variability in renewable energy production, limited
ability of energy storage systems to provide reliable electrical power when re-
newable energy production is minimal or non-existent, and environmental dam-
age from large-scale renewable energy production. Social Failure Modes include
a limited number of skilled workers available to work in Azerbaijan’s rapidly de-
veloping renewable energy sector, uneven development of Azerbaijan’s regions
and lack of public acceptance for new energy related projects in areas experi-
encing rapid development. Economic Failure Modes include high cost of con-
structing large-scale renewable energy systems, financial risks associated with
funding such systems and reliance of Azerbaijan’s clean energy economy on im-
ported technologies and investments. The results of the evaluation indicated that
enhancing Azerbaijan’s electric power grid so that it can handle variable output
from renewable energy sources, integrating energy storage into the renewable
energy system, and coordinating cross border transmission and distribution of
electricity through international agreements are the most pressing priority issues
because they have the highest risk priority numbers. The findings of this study
further indicate that public-private partnerships, green finance mechanisms and
cooperation among member states of the Organization of Turkic States can col-
lectively reduce total risk exposure to the planned transition to clean energy in
Azerbaijan. This study represents a practical and data-driven method of assess-
ing national energy systems and it supports sustainable energy research, while
also supporting the equitable, sustainable, and economically feasible transition
to clean energy.

Keywords: Sustainability, Risk Assessment, Energy Transition, FMEA,
Azerbaijan
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OZET

Azerbaycan, temiz enerji acisindan Avrupa ve Asya arasinda énemli bir kdp-
ridiir. Azerbaycan’da Temiz Enerjiye Gegis Plani, ulusal dneminin yani sira,
Azerbaycan’in yenilenebilir enerji zenginligi ve gecis siirecinde olmasi nede-
niyle Tiirk diinyasinda da biiyiik 6nem tasimaktadir. Azerbaycan’in ulusal he-
defi, 2030 yilina kadar iilke i¢in %30 yenilenebilir enerji seviyesine ulagmak
amaciyla biiyilik 6lgekli giines enerjisi, karasal ve agik deniz riizgar enerjisi ve
yesil hidrojen iiretmektir. Bununla birlikte, Azerbaycan’in temiz enerji gegiginin
basarili bir sekilde uygulanmasi, bu gegisle iligkili bir¢ok cevresel, sosyal ve
ekonomik riski belirlemek ve azaltmak icin sistemik bir yaklagim gerektirecek-
tir. Bu nedenle, bu ¢aligmada, Azerbaycan’in planlanan temiz enerjiye gegisinin
siirdiiriilebilirlik etkilerini analiz etmek i¢in yapilandirilmis bir karar destek yon-
temi olan Hata Modu ve Etki Analizi (FMEA) yontemi kullanilmistir. FMEA,
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Azerbaycan’da devam eden yenilenebilir enerji projelerinden, Azerbaycan’da
yenilenebilir enerji kullanimini artirmaya yonelik ulusal politika ve hedeflerden
ve bolgesel enerji ara baglanti projelerinden elde edilen verileri birlestirerek,
Azerbaycan’in temiz enerjiye gecisinde potansiyel basarisizlik modlarmi de-
gerlendirmektedir. FMEA, {i¢ tiir basarisizlik moduna odaklanmistir: Cevresel
Basarisizlik Modlari; yenilenebilir enerji tiretimindeki degiskenlikten kaynak-
lanan elektrik sebekesinin istikrarsiz ¢aligmasini, yenilenebilir enerji liretiminin
minimum veya hi¢ olmadigi durumlarda enerji depolama sistemlerinin giivenilir
elektrik enerjisi saglama yeteneginin sinirli olmasini ve biiyiik 6l¢ekli yenilene-
bilir enerji iiretiminden kaynaklanan ¢evresel hasari icerir. Sosyal Basarisizlik
Modlari; Azerbaycan’in hizla gelisen yenilenebilir enerji sektoriinde ¢alisacak
nitelikli ig¢i sayisinin sinirl olmasini, Azerbaycan bolgelerinin dengesiz geligi-
mini ve hizl gelisme gosteren bolgelerde yeni enerji ile ilgili projelere kamuoyu-
nun kabuliiniin olmamasini igerir. Ekonomik Basarisizlik Modlari; biiyiik 6lgekli
yenilenebilir enerji sistemlerinin insasinin yliksek maliyetini, bu sistemlerin fi-
nansmaniyla ilgili finansal riskleri ve Azerbaycan’in temiz enerji ekonomisinin
ithal teknolojilere ve yatirimlara bagimliligini igerir. Degerlendirme sonuglari,
Azerbaycan’in elektrik sebekesinin yenilenebilir enerji kaynaklarindan gelen
degisken ciktiy1 karsilayabilecek sekilde gelistirilmesi, enerji depolamasinin ye-
nilenebilir enerji sistemine entegre edilmesi ve uluslararast anlagmalar yoluyla
smir Otesi elektrik iletim ve dagitimmin koordine edilmesinin, en yiiksek risk
oncelik sayilarina sahip olmalari nedeniyle en 6ncelikli konular olarak degerlen-
dirilmistir. Bu ¢alismanin bulgulan ayrica, kamu-6zel sektor ortakliklarinin, ye-
sil finans mekanizmalarmin ve Tiirk Devletleri Orgiitii iiye devletleri arasindaki
is birliginin, Azerbaycan’da planlanan temiz enerjiye gegise yonelik toplam risk
maruziyetini azaltabilecegini gdstermektedir. Bu ¢aligsma, ulusal enerji sistemle-
rini degerlendirmek i¢in pratik ve veri odakli bir yontem sunmakta olup, siirdii-
riilebilir enerji arastirmalarini desteklerken ayni zamanda adil, siirdiiriilebilir ve
ekonomik olarak uygulanabilir temiz enerjiye gecisi de desteklemektedir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Risk Degerlendirmesi, Enerji Gegisi,
FMEA, Azerbaycan
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OZET

Kiresel ve emek yogun bir sektor olan havacilik sektorii, sosyal siirdiiriilebi-
lirlik ilkelerini orgiitsel yapilara ve yonetim uygulamalarina entegre etme konu-
sunda artan beklentilerle kars1 karsiyadir. Sosyal siirdiiriilebilirlik, giderek daha
rekabetci, emek yogun ve siki diizenlemelere tabi kiiresel bir ortamda faaliyet
gdsteren havayolu isletmeleri i¢in temel bir stratejik oncelik haline gelmistir. s
giicti kitligi, zorlu operasyonel kosullar ve degisen paydas beklentileri arasinda,
caligsan refahinin etkili yonetimi, siirdiiriilebilir kurumsal performansin temel bir
bileseni olarak 6ne ¢ikmaktadir. Bu ¢alisma, havacilik sektoriinde sosyal siirdii-
riilebilirligin kritik bir boyutu olarak ¢alisan refahini, havayollarinin adil ¢alis-
ma uygulamalarini, ¢esitlilik ve kapsayicilik programlarini, katilimei karar alma
mekanizmalarini, giiglendirilmis giivenlik kiiltiirlerini ve psikososyal risk onle-
meyi kurumsal yapilarina nasil entegre ettigini incelemektedir. Arastirma, cali-
san refahina yatirim yapmanin yalnizca etik bir sorumluluk degil, ayn1 zamanda
kurumsal dayaniklilik, hizmet kalitesi, ¢calisan baglilig1 ve uzun vadeli rekabet
giiciiniin stratejik bir itici gilicii oldugunu vurgulamaktadir. Arastirma, insan
merkezli siirdiiriilebilirlik uygulamalarimi1 benimseyen havayollarinin, isten ay-
rilmay1 azaltma, operasyonel glivenilirligi artirma ve sektdrdeki dalgalanmalari
yonetme konusunda daha donanimli oldugunu vurgulamaktadir. Havacilik islet-
meleri, sosyal siirdiiriilebilirligi is giicli stratejilerine entegre ederek daha biitiin-
sel ve kalici siirdiiriilebilirlik sonuglar1 elde edebilirler. Bu aragtirma, biitiinsel
stirdiiriilebilirlik sonuglarina ulasmada insan merkezli yaklasimlarin stratejik
Onemini vurgulayarak siirdiiriilebilir havacilik literatiine katkida bulunmaktadir.

Anahtar Kelimeler: Havacilik, Siirdiiriilebilirlik, Calisan Refah1
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ABSTRACT

As a global and labor-intensive industry, the aviation industry faces increa-
sing expectations to integrate social sustainability principles into organizational
structures and management practices. Social sustainability has become a key
strategic priority for airlines operating in an increasingly competitive, labor-in-
tensive, and highly regulated global environment. Amidst labor shortages, chal-
lenging operational conditions, and changing stakeholder expectations, effective
management of employee well-being stands out as a fundamental component of
sustainable corporate performance. This study examines employee well-being as
a critical dimension of social sustainability in the aviation industry, examining
how airlines integrate fair working practices, diversity and inclusion programs,
participatory decision-making mechanisms, strengthened safety cultures, and
psychosocial risk prevention into their organizational structures. The research
emphasizes that investing in employee well-being is not only an ethical respon-
sibility but also a strategic driver of organizational resilience, service quality,
employee engagement, and long-term competitiveness. The research highlights
that airlines that adopt human-centered sustainability practices are better equ-
ipped to reduce turnover, increase operational reliability, and manage industry
volatility. Aviation companies can achieve more holistic and lasting sustainabi-
lity outcomes by integrating social sustainability into their workforce strategies.
This research contributes to the sustainable aviation literature by highlighting the
strategic importance of human-centered approaches in achieving holistic sustai-
nability outcomes.

Keywords: Aviation, Sustainability, Employee Well-being
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OZET

Toplumsal siirdiiriilebilirlik, bireylerin refahini, sosyal uyumu, kiiltiirel de-
vamlilig1 ve esitlik¢i yasam kosullarini 6nceleyen siirdiiriilebilir kalkinma an-
layisinin temel bilesenlerinden biridir. Bu baglamda kiitiiphaneler, yalnizca bil-
gi saglayan kurumlar olarak degil, toplumsal dayaniklilig1 gii¢clendiren, sosyal
esitligi destekleyen ve kiiltlirel katilim1 yayginlastiran kamusal mekénlar olarak
onemli bir rol iistlenmektedir. Bu ¢alismanin amaci, kiitiiphanelerin toplumsal
stirdiiriilebilirlik i¢indeki ¢ok boyutlu sosyal roliinii incelemek; bilgiye erisim
esitligi, dijital kapsayicilik, kiiltiirel siirdiiriilebilirlik ve toplumsal katilim alan-
larinda sunduklar katkilar1 analitik bir ¢ergevede degerlendirmektir.

Aragtirma, nitel arastirma yaklagimi temel alinarak gergeklestirilmigtir. Bu
kapsamda literatiir taramasi, dokiiman incelemesi ve kavramsal ¢oziimleme
teknikleri birlikte kullanilmig, akademik caligmalar, kiitiiphane politikalar1 ve
sosyal siirdiiriilebilirlik belgeleri incelenmistir. Incelenen veriler gergevesinde
kiitiiphanelerin toplumsal siirdiiriilebilirlik agisindan nasil bir iglev gordiigi de-
taylandirilmistir.

Calismanin bulgular1 degerlendirildiginde, kiitiiphanelerin toplumsal siirdii-
riilebilirlik hedeflerine dort ana baslikta katki sundugunu dikkat ¢ekmektedir.
Birincisi, kiitiiphaneler gerek basili gerekse elektronik ortamdaki bilgiye iicretsiz
ve esit erisim saglayarak sosyal adaletin giliclenmesine katkida bulunmaktadir.
Bu durum 6zellikle; 6grencilerin, dezavantajli gruplarin ve diger bilgiye ihtiyaci
olan tiim toplum katmanlarinin, teknoloji, kiiltlir ve egitimine iliskin kaynak-
lara erisimde onemli bir ara¢ olarak karsimiza ¢ikmaktadir. Ikincisi, toplumsal
diizeyde dijital ugurumun azaltilmasinda kiitiiphaneler etkin rol oynamakta, bi-
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reylere, dijital okuryazarlik programlari ve teknoloji destekli hizmetler sunarak
dijital kapsayiciligi desteklemektedir. Ugiinciisii, kiiltiirel mirasm korunmasi ve
gelecek nesillere aktarilmasi gibi siireglerin hayata gecirilmesiyle kiitiiphaneler
kiiltiirel siirdiiriilebilirligin devamliligim1 saglamakta aktif rol almaktadir. Son
olarak, sosyal etkilesimi artiran programlar ve yasam boyu 6grenme faaliyetleri
araciligiyla kiitiiphaneler toplumsal katilim1 gliglendirmekte ve toplum igi daya-
nigmay1 desteklemektedir.

Sonug olarak ¢alisma, kiitiiphanelerin siirdiiriilebilir toplum insa siirecinde
onemli bir islev tstlendigine vurgu yapmaktadir. Giinlimiizde kiitiiphaneler
bilginin depolandigi ve erisime sunuldugu mekanlar olmaktan ¢ikarak bireyleri
gliclendiren, sosyal esitligi destekleyen, kiiltiirel mirasin gelecek nesillere
aktarilmasma yardimer olan ve bireyleri dijital diinyaya uyum saglamasini
kolaylastiran 6nemli aktorler arasinda yer aldigi gergeginden hareketle toplum-
sal siirdiiriilebilirlik politikalarinda kiitiiphanelerin daha goriiniir, gliclii ve bii-
tiinciil bicimde ele alinmas1 gerekmektedir.

Anahtar Kelimeler: Sirdiiriilebilirlik, Toplumsal Siirdiiriilebilirlik, Kiitiip-
haneler ve Siirdiiriilebilirlik, Kiitiiphanelerin Sosyal Rolii
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ABSTRACT

Social sustainability is one of the fundamental components of sustainable
development, which prioritizes individual well-being, social cohesion, cultural
continuity, and equitable living conditions. In this context, libraries play an im-
portant role not only as institutions that provide information but also as pub-
lic spaces that strengthen social resilience, support social equality, and promote
cultural participation. The aim of this study is to examine the multidimensional
social role of libraries within social sustainability and to evaluate their contri-
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butions in the areas of equal access to information, digital inclusion, cultural
sustainability, and social participation within an analytical framework.

The research was conducted based on a qualitative research approach. In this
context, literature review, document analysis, and conceptual analysis techniqu-
es were used together, and academic studies, library policies, and social sustai-
nability documents were examined. Within the framework of the data examined,
the role of libraries in terms of social sustainability was detailed.

An evaluation of the study’s findings highlights the contribution of libraries
to social sustainability goals in four main areas. First, libraries contribute to
strengthening social justice by providing free and equal access to information
in both print and electronic formats. This is particularly important for students,
disadvantaged groups, and all other segments of society in need of information,
providing access to resources related to technology, culture, and education. Se-
cond, libraries play an active role in reducing the digital divide at the societal
level, supporting digital inclusion by providing individuals with digital literacy
programs and technology-enabled services. Third, libraries play an active role
in ensuring the continuity of cultural sustainability by implementing processes
such as preserving cultural heritage and transmitting it to future generations.
Finally, through programs that foster social interaction and lifelong learning ac-
tivities, libraries strengthen social participation and foster social solidarity.

In conclusion, the study emphasizes that libraries play an important role in
the process of building sustainable societies. Today, libraries have evolved be-
yond being places where information is stored and made accessible. They are
now important actors that empower individuals, support social equality, help
transfer cultural heritage to future generations, and facilitate individuals’ adapta-
tion to the digital world. Based on this reality, libraries need to be addressed in a
more visible, robust, and holistic manner in social sustainability policies.

Keywords: Sustainability, Social Sustainability, Libraries and Sustainability,
The Social Role of Libraries
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OZET

Dijital Pazarlama, modern is ekosistemindeki merkezi roliinii, yapay zeka
ve Endiistri 4.0’1n doniistiiriicti gli¢lerinden ortaya ¢ikan veri odakli stratejile-
re odaklamaktadir. Bu doniisiim, tekstille i¢sel bir baga sahip olan ayakkabi ve
giyim gibi karmasik tiiketici beklentileriyle karakterize edilen, rekabetin yogun
oldugu sektorlerde 6zellikle belirgindir. Bu ¢alisma, yapay zeka tabanli sanal de-
neme uygulamalariin tiiketici deneyimini nasil hiper-gercekei bir seviyeye tagi-
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digini ve bu teknolojinin kritik siirdiiriilebilirlik hedefleriyle stratejik olarak nasil
kesistigini analiz etmektedir. Ayakkab1 sektorii, e-ticaretteki en kritik zorluklar-
dan biriyle miicadele etmektedir: Fiziksel deneme gerekliligi ve bunun sonucun-
da ortaya ¢ikan uyum uyumsuzlugu sorunu. Tiiketicinin bir ayakkabinin konforu
ve tam uyumu konusundaki endisesi, sektoriin karliligini kritik derecede tehdit
eden yliksek iade oranlarinin birincil nedenidir. Bu noktada, yapay zeka destekli
sanal deneme (VTO) teknolojileri, sadece bir pazarlama araci olma roliiniin 6te-
sine gegmektedir. Artirilmis Gergeklik (AR) ve gelismis tarama algoritmalari,
en dogru beden ve uyum Onerilerini saglamak i¢in kullanicinin ayak anatomisini
titizlikle analiz eder. Bu durum, satin alma Oncesi belirsizligi etkili bir sekilde
ortadan kaldirarak tiiketici deneyimini temelden yiikseltir. VTO’ nun stratejik de-
geri tiiketici deneyiminden daha derinlere uzanir; siirdiiriilebilirlik ile dogrudan
ve derin bir iliski i¢indedir. Yiiksek iade oranlari, hem maliyetli hem de yiiksek
karbon yogunluklu olan “tersine lojistik” olarak bilinen bir siireci besler. lade
edilen iiriinlerin taginmasi, yeniden paketlenmesi ,6zellikle ayakkabida siklikla
oldugu gibi, yeniden satilamamasi nedeniyle atik olarak bertaraf edilmesi nemli
bir ¢evresel yiik yaratir. Yapay zeka tabanli VTO, dogru tiriiniin miisteriye daha
ilk denemede ulagmasini saglayarak iade oranlarin1 dnemli dlciide azaltma ve
kaynaklar1 optimize etme potansiyeline sahiptir. Bu baglamda VTO, sadece bir
hizmet inovasyonu degil, ayn1 zamanda sorumlu ekolojik strateji i¢in gii¢lii bir
aragtir. Bu cerceve, Endiistri 4.0 teknolojilerinin sagladig: tedarik zinciri esnek-
ligi ile daha da gii¢clendirilmektedir. Biiyiik veri analitigi VTO’ dan elde edilen
detayl verilerle birlestirildiginde, sadece bolgesel trendleri degil, ayn1 zamanda
spesifik, hassas ayakkabi uyum taleplerini de tahmin etmek miimkiin hale ge-
lir. Talep odakli bir sekilde isleyen bu yetenek, ‘asir1 tiretimi’ fazlasiyla azaltir.
Bu, Endiistri 4.0’1n deger zinciri boyunca siirdiiriilebilirlik ve kaynak verimliligi
temel vaadinin somut bir ¢iktisidir. Bu metnin odak noktasi, artik tiim bu bile-
senleri kapsayan “Miisteri Perspektifi” dir. Cagdas tliketici artik tek bir hedef
pesinde degildir; bir markanin sundugu tiim degerlerin degerlendirmesini yapar.
Tiiketici, sadece ayagina miikkemmel uyan bir ayakkab1 degil, ayn1 zamanda ¢ev-
resel zarar1 en aza indiren bir siire¢ satin almay1 amaglar. Bu biitiinlesik beklenti,
sadakatin yeni ve bilingli tanimidir. Uluslararasi akademik literatiirden elde edi-
len bulgular, Miisteri degeri ve ‘Hizmet Inovasyonunun Elektronik Agizdan Agi-
za Pazarlama’ (eWOM) {iizerindeki etkisini vurgulamaktadir. Siirdiiriilebilirlik
ve teknolojiyi (VTO) basarili bir sekilde harmanlayan markalar, yalnizca kalici
misteri sadakati gelistirmekle kalmaz, ayn1 zamanda giiclii eWOM olusturarak
cevrimici satin alma niyetlerini belirleyici bir sekilde etkiler.

Anahtar Kelimeler: Sanal Deneme (VTO), Siirdiiriilebilirlik, Iade Orani
Azaltma, Miisteri Sadakati, Tersine Lojistik

488



@IHARﬁ . -
LA CONGRESS  INARS Congress 2025 Bildiri Ozetleri Kitabi/ INARS Congress 2025 Abstracts

The Intersection of Digital Transformation: Artificial intelligence,
Virtual Try On And Sustainable Marketing Strategies Focused On The
Customer Perspective

Zeynep AKCAOGLU
Faculty of Technology, Textile Engineering,
Marmara University, Istanbul, Turkiye

zeynepakcaoglu@marun.edu.tr

Ensar KARAKELLE
Faculty of Technology, Textile Engineering,
Marmara University, Istanbul, Turkiye

ensarkarakelle@marun.edu.tr

Muhammet UZUN
Faculty of Technology, Textile Engineering,
Marmara University, Istanbul, Turkiye

m.uzun@marmara.edu.tr

Atilla BASLAR

Turkish Footwear Industry Research Development and
Education Foundation (TASEV), Istanbul, Turkiye
atillabaslar@boun.edu.tr

ABSTRACT

Digital Marketing focuses its central role in the modern business ecosystem
on data-driven strategies emerging from the transformative powers of artificial
intelligence and Industry 4.0. This transformation is particularly evident in highly
competitive sectors characterized by complex consumer expectations—such as
footwear and apparel—which have an intrinsic connection to textiles. This study
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analyzes how Al-based virtual try-on applications elevate consumer experience
to a hyper-realistic level and how this technology strategically intersects with
critical sustainability goals. The footwear industry struggles with one of the most
critical challenges in e-commerce: the necessity of physical try-ons and the re-
sulting issue of fit mismatch. The consumer’s concern regarding the comfort
and perfect fit of a shoe is the primary cause of high return rates that critically
threaten the profitability of the sector. At this point, Al-supported virtual try-on
(VTO) technologies go beyond merely serving as a marketing tool. Augmented
Reality (AR) and advanced scanning algorithms meticulously analyze the user’s
foot anatomy to provide the most accurate size and fit recommendations. This
effectively eliminates pre-purchase uncertainty and fundamentally enhances
the consumer experience.The strategic value of VTO extends deeper than con-
sumer experience; it has a direct and significant relationship with sustainability.
High return rates feed a process known as “reverse logistics,” which is both
costly and carbon-intensive. Transporting returned products, repackaging them,
and—especially in footwear, where returns often cannot be resold—disposing
of them as waste creates substantial environmental burden. Al-based VTO has
the potential to significantly reduce return rates and optimize resources by en-
suring that the correct product reaches the customer on the very first attempt. In
this context, VTO is not only a service innovation but also a powerful tool for
responsible ecological strategy.This framework is further strengthened by the
supply chain flexibility provided by Industry 4.0 technologies. When big data
analytics is combined with detailed data obtained from VTO, it becomes possi-
ble to predict not only regional trends but also specific and precise footwear fit
demands. This capability, operating in a demand-oriented manner, significantly
reduces “overproduction.” This is a tangible output of Industry 4.0’s fundamen-
tal promise of sustainability and resource efficiency across the value chain. The
focal point of this text is now the “Customer Perspective,” which encompass-
es all these components. The contemporary consumer is no longer pursuing a
single goal; instead, they evaluate all values offered by a brand. The consumer
aims to purchase not only a shoe that fits perfectly but also a process that mini-
mizes environmental harm. This integrated expectation represents the new and
conscious definition of loyalty. Findings from international academic literature
highlight the impact of Customer Value and “Service Innovation” on Electronic
Word of Mouth (eWOM). Brands that successfully blend sustainability and tech-
nology (VTO) not only develop lasting customer loyalty but also generate strong
eWOM that significantly influences online purchase intentions.

Keywords: Virtual Try-On (VTO); Sustainability; Return Rate Reduction;
Customer Loyalty; Reverse Logistics
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OZET

Kiiresel iklim degisikliginin dne ¢ikan sonuglarindan biri deniz seviyelerin-
deki yiikselmedir. Deniz seviyesi yiikselmesinin en belirgin sekilde hissedile-
cegi alanlardan biri ise konut piyasasidir. Konutlar uzun 6miirlii ve dayanikli
varliklar olsa da sabit konumlar1 bagimliliklar1 nedeniyle iklim risklerine karsi
daha hassastir. Olas1 bir risk durumunda konut stokunun énemli bir béliimiinde
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yasanacak deger kaybi, etkilenen bolgelerdeki bir¢ok hane i¢in biiyiik bir servet
kayb1 anlamina gelecektir. Bu nedenle, konut piyasalarinda iklim politikalarina
verilen tepkilerin anlasilmasi, iklim politikalarinin tasarimi ve uygulanmasi agi-
sindan kritik bir 6nem tagimaktadir. Bu ¢aligma, NASA Deniz Seviyesi Degisimi
Ekibi’nin Istanbul icin 2100 y1lina kadar dngérdiigii 2,5 metrelik deniz seviyesi
yiikselmesi projeksiyonunu temel almaktadir. Calismanin amaci, deniz seviye-
sindeki yiikselmenin, Istanbul’un risk altindaki kiy1 mahallelerinde konut fiyat-
lar1 iizerindeki olasi etkilerini incelemektedir. Bu amag icin, Istanbul’un 39 ilge-
sine ait 758 mabhallesine ait veriler kullanilmistir. Calismada, konut fiyatlarmin
dagilimimin farkli seviyelerinde mekansal etkilesimlerin nasil degistigini analiz
etmek amaciyla Mekansal Kantil regresyon yontemi uygulanmigtir. Mekansal
gecikme katsayisiin tiim kantillerde yiiksek ve artan bir yapida olmas1 Istanbul
konut piyasasinda gii¢lii mekéansal bagimliligin oldugunu gostermektedir.

Elde edilen bulgular, deniz seviyesinin yiikselmesi durumunda risk altinda
kalacak alan1 temsil eden maruz kalma degiskeni, bina yogunlugu degiskeni ve
yesil alan oraninin tiim kantillerde, dere alan1 degiskeninin ise ¢ogu kantilde is-
tatiksel olarak anlamli oldugunu gostermektedir. Yesil alanlarin konut fiyatlarini
arttirdigi, deniz seviyesinin yiikselme riski ve konutlarin bina manzarasi gérme-
sinin ise konut fiyatlarini azaltti§1 sonucuna ulasilmistir. Ayrica, dere alanlarin
tasidig1 potansiyel taskin riski, 6zellikle konut fiyatlarinin yiiksek oldugu bolge-
lerde olumsuz bir 6zellik olarak goriilmektedir.

Deniz seviyesindeki yiikselme, kiiresel iklim degisikliginin 6ne ¢ikan so-
nuclarindan biri olmasmin yani sira, kentsel yerlesimlerin uzun vadeli daya-
nikliligini, ekonomik istikrarini ve gevresel refahini tehdit ettigi i¢in 6nemli bir
siirdiiriilebilirlik sorunudur. Bu sonuglara gore, deniz seviyesi yiikselmesinden
etkilenme riski tasiyan mahallelerde iklim riskini fiyatlayan politika stratejile-
rinin gelistirilmesi, yesil alanlara yapilan yatirimlarinin artirilmasi ve bu bol-
gelerde yapilagsmanin smirlandirilmasi, iklim kaynakli ekonomik kayiplarin
azaltilmasi ve siirdiiriilebilir kentsel gelisimin desteklenmesi agisindan biiyiik
dnem tasimaktadir. Bu ¢alisma Marmara Universitesi SBA-2025-11683 Numa-
rali Normal Arastirma projesi kapsaminda desteklenmektedir.

Anahtar Kelimeler: Konut Fiyatlari, Deniz Seviyesi Yiikselme Riski, Iklim
Degisikligi, Mekansal Kantil Regresyon, Istanbul
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ABSTRACT

The rise in sea levels is one of the prominent consequences of global climate
change. The housing market is among the sectors that will be most significantly
affected by sea-level rise. Although housing units are long-lived and durable
assets, their immobility makes them particularly vulnerable to climate risks. In
the event of a potential hazard, a significant loss in the value of the housing stock
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would translate into substantial wealth losses for many households in the affec-
ted regions. Therefore, understanding how housing markets respond to climate
policies is critically important for the design and implementation of effective
climate strategies. This study is based on the NASA Sea Level Change Team’s
projection indicating a 2.5-meter sea- level rise in Istanbul by 2100. The purpo-
se of this study is to examine the potential impact of sea-level rise on housing
prices in Istanbul’s coastal neighborhoods that are at risk. For this purpose, data
from 758 neighborhoods across 39 districts of Istanbul were used. To analyze
how spatial interactions vary across different points of the price distribution, the
Spatial Quantile Regression method is employed. The high and increasing mag-
nitude of the spatial lag coefficient across all quantiles indicates strong spatial
dependence in the Istanbul housing market.

The findings of the study show that the exposure variable, which represents
the area at risk under sea-level rise, as well as building density, and the ratio of
green space are statistically significant across all quantiles, while river area is
significant in most quantiles. It is found that green areas increase housing prices,
whereas the risk of sea-level rise and the presence of view-blocking buildings
reduce housing prices. In addition, the potential flood risk associated with river
areas is viewed as an unfavorable characteristic, particularly in regions with high
housing prices (upper quantiles).

Sea-level rise is not only one of the prominent consequences of global clima-
te change but also a critical sustainability concern, as it threatens the long-term
resilience of urban settlements, economic stability, and environmental well-be-
ing. Based on these results, developing policy strategies that price climate risk in
neighborhoods exposed to sea-level rise, increasing investments in green areas,
and restricting construction in these regions are of great importance for reducing
climate-related economic losses and promoting sustainable urban development.
This study is supported by the Marmara University Normal Research Project
numbered SBA-2025-11683.

Keywords: Housing Prices, Sea-Level Rise Risk, Climate Change, Spatial
Quantile Regression, Istanbul
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OZET

Kiiresel olgekte artan kentsel yogunlasma ve bunun dogrudan etkiledigi
enerji tiiketimi, binalarin cephe sistemlerinin ve pasif tasarim elemanlarinin bu
yonde saglayacag katkilarin belirlenmesini gerekli kilmaktadir. Bina cephesinin
ayrilmaz bir mimari elemani olan balkonlar, golgeleme etkileri ve dogal hava-
landirma potansiyelleri araciligiyla i¢ mekan iklimsel konforunu dogrudan se-
killendirmektedir. Ancak bu fonksiyonlarin etkinligi, binanin i¢inde bulundugu
kentsel gevrenin temel morfolojik parametresi olan sokak kanyonu geometrisi
degisiminden etkilenmektedir. Literatiirde, balkon performansimin bu dinamik
sokak genislik-bina etkilesimi baglaminda, havalandirma ve i¢ mekan konforu
ekseninde ele alan sistematik bir degerlendirme eksikligi bulunmaktadir.

Bu bildiri, séz konusu literatiir boglugunu doldurmak amaciyla, 2010-2024
yillar arasinda yayimlanmis akademik ¢aligmalar1 hedefleyen sistematik bir lite-
ratlir taramasina dayanmaktadir. Calisma, farkli sokak kurgularinda balkonlarin
i¢ mekan iklimsel konfor lizerindeki etkisine dair disiplinler arasi galigmalari
sentezlemeyi hedeflemektedir. Analiz edilen calismalar; CFD simiilasyonlari,
riizgar tiineli ¢aligmalar1 ve saha Glgiimlerini kapsayan, balkon ve sokak geo-
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metrisinin i¢ mekan tizerindeki etkilesimi odakli ¢calismalar arasindan secilmis-
tir. Analiz bulgulari; kentsel geometriye gore riizgar akis rejimleri ve i¢ mekan
hava hiz1 olmak tizere iki ana tema altinda karsilastirmali olarak derlemektedir.
Literatiirdeki ¢aligmalarda farkli iklim bolgelerinde balkon tasarim kararlarinin
kentsel baglama hassasiyetle uyarlanmasinin gerekliligini vurgulamaktadir.

Incelemeler sonucunda balkon tasariminin optimal i¢ mekan konforuna kat-
kisinin, kentsel baglamdan bagimsiz diigiiniilemeyecegi ortaya konulmustur. Ca-
lisma; mimarlar, kent plancilar ve aragtirmacilar i¢in farkli kentsel morfolojilere
uyarlanmig ve hava akisi ile yap1 kabugu etkilesimine odaklanmais, iklimsel kon-
for stratejileri olusturulmasina yonelik literatiire giincel bir katki saglamaktadir.

Anahtar Kelimeler: Kentsel Mikroklima, Balkon, iklimsel Konfor, Sokak
Kanyonu Geometrisi, Dogal Havalandirma.
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ABSTRACT

The increasing urban density on a global scale and its direct impact on ener-
gy consumption necessitate determining the contributions that building facade
systems and passive design elements can provide in this regard. Balconies, an
integral architectural element of the building facade, directly shape the indoor
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climate comfort through their shading effects and natural ventilation potential.
However, the effectiveness of these functions is affected by changes in the stre-
et canyon geometry, which is the fundamental morphological parameter of the
urban environment in which the building is located. The literature lacks a syste-
matic assessment of balcony performance in the context of this dynamic street
width-building interaction, focusing on ventilation and indoor comfort.

This paper is based on a systematic literature review targeting academic stu-
dies published between 2010 and 2024, aiming to fill the aforementioned lite-
rature gap. The study aims to synthesize interdisciplinary studies on the effect
of balconies on indoor climate comfort in different street configurations. The
analyzed studies were selected from those focusing on the interaction between
balcony and street geometry and the interior space, including CFD simulations,
wind tunnel studies, and field measurements. The findings of the analysis are
compiled comparatively under two main themes: wind flow regimes according
to urban geometry and indoor air velocity. The studies in the literature emphasize
the need for balcony design decisions to be adapted with sensitivity to the urban
context in different climate zones.

The studies revealed that the contribution of balcony design to optimal indo-
or comfort cannot be considered independently of the urban context. The study
provides a current contribution to the literature on creating climatic comfort stra-
tegies that are adapted to different urban morphologies and focus on airflow and
building envelope interaction for architects, urban planners, and researchers.

Keywords: Urban Microclimate, Balcony, Thermal Comfort, Street Canyon
Geometry, Natural Ventilation.
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OZET

Uyarlanabilir cephe sistemleri (adaptive), yap1 kabugu dig- i¢ yiizey malze-
melerinin ya da i¢ ve dis ylizeye eklenmis kabuk elemanlarmin dis etkenlere
tepki vererek istenen kosullara adapte olabildigi tim teknolojileri barindirir.
Uyarlanabilir cephelerin bu genis kapsama dayali olarak literatiirde farkli sinif-
landirmalarla ele alindigi goriilmektedir. Smiflandirma siirecindeki; ¢evreden
veri toplama, verileri algilama ve uygun yanit iiretme adimlarinda genel bir uz-
lagt bulunmasina ragmen nihai siniflandirmanin kendisi konusunda literatiirde
ortak bir yaklagim olmadig1 goriilmektedir.

Bu ¢alisma kapsaminda uyarlanabilir cephe sistemlerinin siniflandirmalart
literatiir taramasi1 yoluyla degerlendirilmistir. Literatiirde bu sistemlerin, ¢alis-
ma prensipleri, konfigiirasyon sekillerine dayali siniflandirma ekseninde yogun-
lagtig1 ancak bu yaklasimlarin yine uyarlanabilir cephe olarak tanimlanabilecek
ancak bu siniflamalar dahilinde ele alinmayan bir ¢ok cephe sistemi ya da malze-
mesi i¢in biitlinciil bir bakis agis1 sergilemedigi goriilmiistiir. Bu baglamda yapi1
kabugunun opak ve saydam yiizeylerine eklenen malzemeler veya sistemlerin
olusturdugu uyarlanabilir cephe konfigiirasyonlarinin etki, reaksiyon ve donii-
sim mekanizmalariin temel alindig1; yap1 kabugu katmanlarinin kendisi ya da
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bu yiizeylere eklenen unsurlarin uyarlanabilirlik 6zelligi ile bu siniflandirmaya
dahil oldugu farkli bir yaklasim ortaya konulmustur. Calisma kapsaminda daha
Once uyarlanabilir cephe olarak ele alinmayan ¢ift cephe ve tromp duvar gibi sis-
temler de bu siiflandirmaya dahil edilerek, uyarlanabilir cephelerin degerlendi-
rilmesinde genis bir perspektif olusturulmustur. Tiim bu bulgular dogrultusunda
caligma, uyarlanabilir cepheleri yalnizca hareketli bilesenler veya aktif kontrol
mekanizmalari {izerinden tanimlamanin yetersiz oldugunu goriisiinden yola ¢i1-
karak, katman—iglev odakli bir siniflandirma yaklagimiyla daha genis ¢ergevede
kurgulanmisg bir siniflandirma yaklasimi 6nermektedir. Bu yaklasim, cephe kat-
manlariin Ustlendigi islevler ve ¢evresel kosullara verdikleri tepkileri merkeze
alarak literatiirdeki bosluklar1 doldurmakta ve tasarim siireglerinde kapsamli bir
degerlendirme zemini saglamaktadir.

Anahtar Kelimeler: Uyarlanabilir Cephe, Uyarlanabilir Cephelerin Sinif-
landirilmast, Pasif ve Aktif Uyarlanabilirlik, Cephe Performansi, Katman-islev
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ABSTRACT

Adaptive facade systems encompass all technologies whereby the exterior and
interior surface materials of the building envelope, or shell elements attached to
the interior and exterior surfaces, can adapt to desired conditions by responding
to external factors. Based on this broad scope, adaptive facades are addressed in
the literature using different classifications. Although there is general agreement
on the classification process—data collection from the environment, data per-
ception, and appropriate response generation—there is no common approach in
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the literature regarding the final classification itself.

Within the scope of this study, the classifications of adaptive facade systems
were evaluated through a literature review. It has been observed that the lite-
rature focuses on classifying these systems based on their working principles
and configuration shapes; however, these approaches do not provide a comp-
rehensive perspective for many facade systems or materials that can be defined
as adaptable facades but are not addressed within these classifications. In this
context, a different approach has been proposed, based on the impact, reaction,
and transformation mechanisms of adaptable facade configurations created by
materials or systems added to the opaque and transparent surfaces of the buil-
ding envelope. This approach includes the adaptability of the building envelope
layers themselves or the elements added to these surfaces in this classification.
Within the scope of this study, systems such as double facades and trombe walls,
which were not previously considered as adaptable facades, have been inclu-
ded in this classification, thereby creating a broad perspective for the evaluation
of adaptable facades. Based on all these findings, the study proposes a broader
classification approach using a layer-function-oriented classification approach,
proceeding from the view that defining adaptable facades solely through mo-
ving components or active control mechanisms is insufficient. This approach fills
gaps in the literature by focusing on the functions performed by fagade layers
and their responses to environmental conditions, providing a comprehensive ba-
sis for evaluation in design processes.

Keywords: Adaptive Facade, Classification of Adaptive Facades, Passive and
Active Adaptability, Facade Performance, Layer—Function Based Classification
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OZET

Pandemi doneminde saglik hizmetlerine talep onemli oranda artmistir. Bu
artig, hastane ve klinik sayilarinda katlanarak bir biiylimeye neden olmustur. Ar-
tan hasta sayistyla tibbi atik miktar1 da 6nemli oranda artmustir. Ozellikle bakteri
ve virilislerin yayilmasini ve ¢apraz bulagsmayi1 dnlemek igin farkli tibbi atik
tiirlerinin ayristirilmasi ve uygun sekilde bertaraf edilmesi gerekmektedir. Ancak
bu atiklart manuel olarak ayrigtirabilecek is giiciinii istihdam etmek ekonomik
olarak uygulanabilir degildir. Bu ¢aligma, tibbi atiklarin otomatik siniflandirilmasi
i¢in derin 6grenme tabanli bir model gelistirmeyi hedeflemektedir. Gelistirilen
model, tibbi atik cesitlerini goriintii verileri araciligiyla siniflandirarak manuel
islemi azaltmakta ve geri doniisiim siireglerini hizlandirmaktadir. Boylece,
stirdiiriilebilir saglik hizmetleri kapsaminda ¢evresel etkilerin azaltilmasi ve
tibbi atik yonetiminde dijital doniisiim desteklenmektedir.

Calismada, Kaggle iizerinden halka acik sunulan Medical Waste 4.0 adl1 veri
seti kullanilmigtir. Veri seti, 13 tibbi atik siifinin goriintiilerinden olugsmakta-
dir. Model olarak, CNN tabanli ResNet50 modeli kullanilmistir. Tiim analizler,
Jupyter Notebook ¢aligsma ortami araciligiyla Python 3.9 siiriimiinde yapilmustir.
Derin 6grenme modeli TensorFlow ve Keras kiitliphaneleri kullanilarak egitil-
mistir. Veri isleme i¢in NumPy ve scikit-learn, gorsellestirme i¢in Matplotlib ve
Seaborn, goriintii isleme igin PIL, arayiiz gelistirme i¢in Gradio kiitiiphaneleri
kullanilmistir. Mevcut veri kiimesi %75 egitim, %15 dogrulama ve %15 test
olarak boliinmiistiir. On isleme asamasinda tiim goriintiiler 224x224 piksele 61-
¢eklendirilmis ve RGB formatina doniistiirilmustiir. Piksel degerleri min-max
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normalizasyonu ile [0,1] araligina 6l¢eklendirilmistir.

ResNet50 modeli, transfer learning kullanilarak ImageNet tizerinden Once-
den egitilmis agirliklarla tasarlanmigtir. Son 30 katman ise, fine-tuning (ince
ayar) i¢in yeniden egitilmistir. Model egitimi sonrasinda, modelin kayip (loss)
ve dogruluk (accuracy) egrilerinin eszamanlt olarak iyilesmesi, agiri uyum
egiliminin olmadigim1 gostermis ve dolayisiyla modelin giiclii genelleme
yeteneklerini ortaya koymustur. Model, %91 dogruluk ve %91 ortalama F1 pu-
an1 elde ederek iyi bir performans ortaya koymustur. En yiiksek smiflandirma
yeterliligi gazli bez, tibbi bone, cerrahi eldiven ve idrar torbasi siniflarinda goz-
lemlenirken, gorsel benzerligi yiiksek olan tek kullanimlik lateks eldiven ve ¢ift
kullanimlik lateks eldiven siiflarinda diisiik performans gézlemlenmistir. Ay-
rica ResNet50 modeli, Gradio arayiiziine entegre edilerek tibbi atik goriintiisii
yiklenmis ve model goriintiiyli analiz ederek ger¢ek zamanli olarak atik sinifinin
tahminini gergeklestirmigtir. Calisma bulgulari, ResNet50 modelinin tibbi atik
yonetimi alaninda siirdiiriilebilirlik, operasyonel verimlilik ve ¢evresel sorumlu-
luk ilkeleri baglaminda ¢6ziim sunabilecegini ortaya koymustur.

Anahtar Kelimeler: Tibbi Atik, Derin Ogrenme, ResNet50, Goriintii Sinif-
landirma, Sirdiiriilebilirlik

Classification of Medical Waste Images Using the ResNet50
Deep Learning Approach

Asst. Prof Ziilkiif NARLIKAYA
Dogus University
znarlikaya@dogus.edu.tr
https://orcid.org/0000-0002-2473-5509

ABSTRACT

During the pandemic, demand for healthcare services has increased signifi-
cantly. This increase has led to exponential growth in the number of hospitals
and clinics. With the rising number of patients, the amount of medical waste has
also increased significantly. It is necessary to separate different types of medical
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waste and dispose of them appropriately, especially to prevent the spread of ba-
cteria and viruses and cross-contamination. However, employing the workforce
to manually separate this waste is not economically feasible. This study aims to
develop a deep learning-based model for the automatic classification of medical
waste. The developed model reduces manual labor and accelerates recycling pro-
cesses by classifying medical waste types through image data. Thus, it supports
the reduction of environmental impacts and digital transformation in medical
waste management within the scope of sustainable healthcare services.

The study utilized the Medical Waste 4.0 dataset, publicly available on Kagg-
le. The dataset consists of images from 13 medical waste classes. The ResNet50
model, based on CNN, was used as the model. All analyses were performed in
Python version 3.9 using the Jupyter Notebook environment. The deep learning
model was trained using TensorFlow and Keras. NumPy and scikit-learn were
used for data processing, Matplotlib and Seaborn for visualization, PIL for image
processing, and Gradio libraries for interface development. The current dataset
was split into 75% training, 15% validation, and 15% testing. During the prepro-
cessing stage, all images were scaled to 224x224 pixels and converted to RGB
format. Pixel values were scaled to the [0,1] range using min-max normalization.

The ResNet50 model was designed using transfer learning with pre-trained
weights from ImageNet. The last 30 layers were re-trained for fine-tuning. After
model training, the simultaneous improvement of the model’s loss and accuracy
curves indicated no overfitting tendency, thus demonstrating the model’s strong
generalization capabilities. The model performed well, achieving 91% accuracy
and an average F1 score of 91%. The highest classification proficiency was ob-
served in the gauze, medical bone, surgical glove, and urine bag classes, while
low performance was observed in the visually similar glove pair latex, ve glove
single latex. Furthermore, the ResNet50 model was integrated into the Gradio
interface, medical waste images were uploaded, and the model analyzed the ima-
ges to predict the waste class in real time. The study findings revealed that the
ResNet50 model can offer solutions in the field of medical waste management in
the context of sustainability, operational efficiency, and environmental responsi-
bility principles.

Keywords: Medical Waste, Deep Learning, ResNet50, Image Classificati-
on, Sustainability
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OZET

Bu calisma, yesil ve dijital doniisiimiin kesisim noktasinda lojistik sektoriinde
karbon emisyonlariin azaltilmasinda dijital teknolojilerin stratejik roliinii ince-
lemektedir. Calismanin temel amaci, siirdiiriilebilirlik hedefleri dogrultusunda
lojistik siireclerde dijitallesmenin ¢evresel performansa katkisini ortaya koy-
maktir. Uluslararas1 diizeyde faaliyet gdsteren bir lojistik firmasi 6rnekleminde
yiiriitiilen nitel aragtirmada, veri toplama araci olarak yar1 yapilandirilmig mii-
lakat yontemi kullanilmistir. Arastirmada yoneticilere; depo ve dagitim siiregle-
rinde karbon ayak izi 6l¢limil, dijital teknolojilerin emisyon azaltimindaki rolii,
performans izleme yontemleri ve siirdiirtilebilirlik stratejilerinin organizasyonel
yapisi hakkinda dort temel soru yoneltilmistir. Bulgular, dijital teknolojilerin
enerji verimliligini artirarak karbon emisyonlarinin azaltilmasinda kritik bir rol
oynadigin1 gostermektedir. Nesnelerin Interneti (IoT), biiyiik veri analitigi ve
yapay zeka uygulamalarn sayesinde siireclerin gercek zamanli izlenmesi ve opti-
mize edilmesi miimkiin hale gelmistir. Ayrica mevcut literatiir, dijitallesme sevi-
yesindeki artisin ulasimdan kaynaklanan CO, emisyonlarinda anlamli bir azalma
sagladigini dogrulamaktadir. Sonug olarak, yesil doniisiim ile dijital doniistimiin
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es zamanl1 ve biitiinciil ilerlemesini ifade eden ikiz doniisiim yaklagimi, lojistik
sektoriinde ¢evresel siirdiiriilebilirlik ve rekabet avantaji icin stratejik bir ge-
reklilik olarak ortaya ¢ikmaktadir. Bu ¢alisma, Tiirkiye lojistik sektoriinde ikiz
doniisiim uygulamalaria yonelik nitel bir analiz sunarak literatiirdeki boslugu
doldurmaya katki saglamaktadir.

Anahtar Kelimeler: Yesil doniisiim, Dijital doniisiim, Lojistik, Karbon
emisyonu, Dijital teknolojiler

Carbon Reduction in Logistics from the Perspective of Twin
Transformation: The Strategic Role of Digital Technologies

ABSTRACT

This study examines the strategic impact of digital technologies on reducing
carbon emissions in the logistics sector within the framework of the twin trans-
formation approach, which integrates green and digital transitions. The primary
aim is to reveal how digitalization contributes to environmental performance
in logistics processes aligned with sustainability goals. A qualitative case study
was conducted on an international logistics company, using semi-structured
interviews as the data collection method. The findings indicate that digital te-
chnologies—such as the Internet of Things (IoT), big data analytics, and arti-
ficial intelligence—play a critical role in reducing carbon emissions by enhan-
cing energy efficiency and enabling real-time monitoring and optimization of
operations. Furthermore, the study confirms that higher levels of digitalization
significantly reduce CO, emissions from transportation, consistent with existing
literature. Ultimately, the twin transformation approach emerges as a strategic
necessity for achieving environmental sustainability and competitive advantage
in the logistics sector. This research contributes to the literature by providing a
qualitative analysis of twin transformation practices in the Turkish logistics in-
dustry, supported by field data.

Keywords: Green transformation, Digital transformation, Logistics, Carbon
emissions, Digital technologies
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OZET

Bu aragtirmanin amaci; Tiirkiye’ nin diisiik karbonlu biiylime patikasina ge-
cis kapasitesini enerji arz yapisi, sektor bazli emisyon dinamiklerini, makro
ekonomik duyarliliklar ve siirdiiriilebilir finansman kosullar1 tizerinden biitiin-
ciil bir analitik cergeve ile degerlendirmektedir. Caligmanin kapsami TUIK’in
1990-2023 arast sera gazi verileri, ETKB’nin elektrik iretim emisyon faktorleri,
enerji fiyat serileri, sektdr bazli karbon yogunlugu verileri ve siirdiiriilebilir fi-
nansman gostergelerini iceren genis bir veri setinden olugmaktadir. Bu baglam-
da aragtirma su sorulara odaklanmaktadir. (i)Tiirkiye’nin enerji emisyon yapisi
hangi yapisal kirilganliklara isaret etmektedir? (ii) Yenilebilir enerji penetras-
yonundaki artig fiyat oynakligini ne 6l¢iide azaltmaktadir? (iii) Karbon yogun-
lugundaki degisim ihracat rekabet giiciinii nasil etkilemektedir? (iv) Dongiisel
hammadde kullanimimin TFP {izerindeki marjinal etkisi nedir? (v) CBAM ve
ESG maliyetleri Tiirkiye’nin dis ticaret ve finansman faaliyetlerini nasil degis-
tirmektedir? Yontem olarak panel sabit etkiler modeli, VECM, COBB-Douglas
TFP fonksiyonu, CBAM rekabet kaybi1 fonksiyonu ve siirdiiriilebilir finansman
maliyet modeli kullanilmistir. Bulgular; fosil yakit bagimliliginin emisyonlarin
temel belirleyicisi oldugunu, yenilebilir enerji artisinin fiyat oynakligini azaltti-
gin1, karbon yogunlugundaki artisin rekabet giiciinii diisiirdiigiinii, dongiisel ham
madde kullaniminin TFP iizerinde pozitif verimlilik etkisi yarattigin1 ve ESG
uyumsuzlugunun finansman maliyetlerini yiikselttigini gostermektedir.

Sonug olarak; ¢caligma Tiirkiye’nin yesil doniisiimiinde gecikmenin enerji fi-
yat soklari, dis ticaret kayiplar1 ve finansal kirilganliklar iizerinde yapisal mali-
yet iiretecegini, sanayi, enerji ve finansal sistemlerde es zamanli geri doniisiimiin
ekonomik siirdiiriilebilirlik i¢in zorunlu oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Enerji Arz Kompozisyonu, Panel Sabit Etkiler Modeli
(FE), Siirdiiriilebilir Finansman, CBAM, ESG Risk Gostergeleri
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ABSTRACT

The aim of this research is to assess Tiirkiye’s capacity to transition toward a
low-carbon growth pathway by analysing its energy supply structure, sector-spe-
cific emission dynamics, macroeconomic sensitivities, and sustainable finance
conditions within an integrated analytical framework. The scope of the study
consists of a comprehensive dataset that includes TUIK’s greenhouse gas sta-
tistics for the period 1990-2023, the Ministry of Energy and Natural Resources’
electricity generation emission factors, energy price series, sector-based carbon
intensity indicators, and sustainable finance metrics. In this context, the research
focuses on the following questions: (i) What structural vulnerabilities are indicat-
ed by Tiirkiye’s energy-emission profile? (ii) To what extent does the increase in
renewable energy penetration reduce price volatility? (iii) How does the change
in carbon intensity affect export competitiveness? (iv) What does the marginal
impact of circular raw material use on TFP? (v) How do CBAM and ESG-relat-
ed costs reshape Tiirkiye’s foreign trade and financing activities? Methodolog-
ically, the study employs a panel fixed-effects model, VECM, a Cobb—Douglas
TFP function, a CBAM-based competitiveness loss function, and a sustainable
finance cost model. The findings indicate that fossil-fuel dependence is the pri-
mary driver of emissions; increasing renewable energy share reduces price vola-
tility; rising carbon intensity weakens competitiveness; circular raw material use
generates positive productivity gains on TFP; and ESG non-compliance raises
financing costs.

In conclusion, the study reveals that delays in Tiirkiye’s green transition will
generate structural costs in the form of energy price shocks, foreign trade loss-
es, and financial vulnerabilities, and that simultaneous transformation across the
industrial, energy, and financial systems is essential for economic sustainability.

Keywords: Energy Supply Composition, Panel Fixed-Effects Model (FE),
Sustainable Finance, CBAM, ESG Risk Indicators
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OZET

Siirdiiriilebilir kalkinma, gelecek nesillerin kendi ihtiyaclarimi karsilama ye-
teneginden 6diin vermeden bugiiniin ihtiyaglarii karsilamak olarak tanimlan-
maktadir. Bu baglamda Birlesmis Milletler Siirdiiriilebilir Kalkinma Amaglari
arasinda yer alan “Saglik ve Kaliteli Yasam” (Amag¢ 3), her yasta herkes icin
saglikli yasami giivence altina almay1 ve refahi tegvik etmeyi hedeflemistir. Ama
giiniimiizde Diinya Saglik Orgiitii tarafindan kiiresel saghiga yonelik en biiyiik
on tehditten biri olarak kabul edilen as1 reddi ve kararsizligi, bu hedefe ulasmada
biiyiik engel teskil etmektedir. Asi reddi, sadece bireysel bir tercih degil; onlene-
bilir enfeksiyon hastaliklarinin tekrar ortaya ¢ikmasina, salginlarin yayilmasina,
saglik harcamalarinin artmasina ve kaynak israfina neden olarak saglik sistemi-
nin siirdiiriilebilirligini tehdit eden ¢ok boyutlu bir sorundur.

Bu derleme calismasi, as1 reddi olgusunu siirdiiriilebilir saglik ilkeleri ve
hemsirelik baglaminda incelemeyi amaglamaktadir. Bu amagla PubMed, Sco-
pus ve TR Dizin veri tabanlarinda 2015-2025 yillar1 arasinda yayinlanmis ve
hemsirelik ile halk saglig1 perspektifini iceren 42 makale degerlendirilmistir. Li-
teratiir taramasi sonucunda; asilarin maliyet-etkinlik agisindan sagligi korumada
en siirdiirtilebilir saglik girisimi oldugu, asilanmama durumunun ise toplumsal
bagisiklig1 diisiirerek hastaliklarin daha sik yayilimina yol a¢tig1 goriilmektedir.
Saglik sisteminin en biiyiik is giiclinii olugturan hemsireler, toplumun as1 konu-
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sundaki tereddiitlerini gidermede ve siirdiirtilebilir saglik bilincini olusturmada

[P+ 199 <¢

kilit bir role sahiptir. Hemsirelerin “egitici”, “savunucu” ve “danigman” rolleri,
ozellikle yanlis bilgi ile miicadelede ve bireylerin saglik okuryazarliginin artiril-
masinda hayati 6nem tasir. Hemsireler, as1 kararsizlig1 yasayan bireyleri yargila-
madan, kiiltiirel ve sosyolojik etkenleri goz dniine alarak biitiinciil bir yaklasimla
ele almay1 gerektirir. Sonug olarak, as1 reddi ile miicadele, sadece saglik yoniin-
den bir gereklilik degil, ayn1 zamanda kaynaklarin korunmasi ve stirdiiriilebilir
bir geleceginde pargasidir. Hemsireler, toplumun asiya olan giivenini tazeleyerek
Stirdiiriilebilir Kalkinma hedeflerine ulasilmasina katki saglamalidir.

Anahtar Kelimeler: Siirdiiriilebilir Kalkinma Amaglari, As1 Reddi, Hemsi-

relik, Halk Sagligi, Stirdiriilebilir Saglik
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ABSTRACT

Sustainable development is defined as meeting the needs of the present wit-
hout compromising the ability of future generations to meet their own needs. In
this context, “Good Health and Well-being” (Goal 3), which is among the United
Nations Sustainable Development Goals, aims to ensure healthy lives and pro-
mote well-being for all at all ages. However, vaccine refusal and hesitancy, con-
sidered by the World Health Organization as one of the top ten threats to global
health today, constitute a serious obstacle to achieving this goal. Vaccine refusal
is not just an individual choice; it is a multidimensional problem that threatens
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the sustainability of the health system by causing the re-emergence of preven-
table infectious diseases, the spread of epidemics, increased health expenditures,
and waste of resources.

This review study aims to examine the phenomenon of vaccine refusal within
the framework of sustainable health principles and from a nursing perspective.
For this purpose, 42 articles published between 2015 and 2025 in the PubMed,
Scopus, and TR Dizin databases, addressing nursing and public health perspecti-
ves, were evaluated.As a result of the literature review, it is seen that vaccines are
the most sustainable health intervention in medicine in terms of cost-effective-
ness, while non-vaccination damages herd immunity and leads to social injusti-
ce. Nurses, who constitute the largest workforce of the health system, have a key
role in resolving society’s hesitation about vaccines and creating sustainable he-

29 ¢C

alth awareness. The “educator,” “advocate,” and “consultant” roles of nurses are
vital, especially in combating misinformation and increasing individuals’ health
literacy. Nursing care requires handling individuals experiencing vaccine hesi-
tancy with a holistic approach, considering cultural and sociological factors wit-
hout judgment. In conclusion, combating vaccine refusal is not only a medical
necessity but also part of building a sustainable future and preserving resources.
Nurses should contribute to achieving Sustainable Development Goals targets
by refreshing the society’s trust in vaccines through evidence-based practices.

Keywords: Sustainable Development Goals, Vaccine Refusal, Nursing, Pub-
lic Health, Sustainable Health
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OZET

Organik gida pazarinin biiyiimesine ragmen tiiketicilerin organik {iriin ter-
cihlerini yonlendiren temel psikolojik, bireysel ve ¢evresel faktorler literatiirde
hala tam olarak ac¢ikliga kavusturulamamigtir. Organik iriinlerin daha saglikli
ve dogal olduklara dair yaygin bir kan1 bulunmasina ragmen tiiketicilerin bu
uriinlere yonelme derecelerinde dnemli farkliliklar mevcuttur. Bu farkliliklarin
altinda yatan en 6nemli yapilardan biri kisilik 6zellikleridir. Ancak kisilik yapi-
larinin organik gida tiikketimini nasil etkiledigi, hangi mekanizmalar {izerinden
davraniga doniistiigii ve hangi baglamsal faktorlerin bu etkiyi giiclendirdigi si-
nirl sayida ¢alismada ele alinmistir. Ozellikle kisilik 6zelliklerinin bireyin saglik
bilincini nasil sekillendirdigi ve bu bilincin tiiketim davranigina nasil aracilik
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ettigi yeterince aciklanmamistir. Ayni sekilde, cevresel duyarliligin kisilik kay-
nakli egilimlerle nasil etkilesime girerek organik gida tiiketimini kosula bagh
bicimde artirdig1 veya zayiflattigina yonelik ampirik bulgular olduk¢a siirlidir.
Cevresel duyarliligin artmasi organik tiiketimi tesvik etse de bu etkinin kisilik
ozelliklerinden kaynaklanan egilimler {izerinde nasil bir diizenleyici rol oynadigi
bilinmemektedir.

Bu arastirma, kisilik-saglik bilinci-organik tiiketim iligkisini moderasyonla
zenginlestirerek literatiirdeki 6nemli bir boslugu doldurmayi amaclamaktadir.
Birincisi, kisilik 6zellikleri organik gida tercihlerinde énemli bir belirleyici ol-
masina ragmen tiiketicilerin saglik bilinci {izerinden bu iliskiyi nasil deneyimle-
digine yonelik stire¢ modelleri olduk¢a siirlidir. Bu ¢alismada saglik bilincinin
araci rol olarak ele alinmasi kisilikten davranisa uzanan psikolojik mekanizma-
lar1 agikliga kavusturmaktadir. Tkincisi, cevresel duyarlilik son yillarin en giiclii
tiiketici farklilastiricilarindan biri olup stirdiiriilebilirlik baglaminda davraniglari
sekillendiren kritik bir degiskendir. Ancak kisilik 6zellikleri ile organik tiike-
tim arasindaki iligskide diizenleyici bir baglamsal unsur olarak test edilmemistir.
Ucgiinciisii, organik gida tiikketimi hem pazarlama hem siirdiiriilebilirlik hem de
saglik iletisimi agisindan artan dneme sahiptir. Bu nedenle elde edilen bulgular
hem teorik olarak literatiire katki saglayacak hem de organik iiriin iireticilerine,
perakendecilere ve saglikli yasam kampanyalarina stratejik iggoriiler sunacaktir.

Bu arastirmanin temel amaci kisilik 6zelliklerinin organik gida tiikketimi iize-
rindeki etkisini incelemektir. ikinci amaci ise kisilik dzelliklerinin organik gida
tikketimine etkisinde saglik bilincinin nasil bir aract mekanizma olusturdugunu
belirlemektir. Aragtirmanin ii¢iincii ve bir diger amaci ise ¢evresel duyarliligin
kisilik ozellikleri ile organik gida tiiketimi arasindaki iligskiyi hangi kosullarda
giiclendirdigini veya zayiflattigini ortaya koymaktir. Son olarak bu arastirmada
amag kisilik-saglik bilinci-organik tliketim iligkisini baglamsal bir bakis a¢isiyla
ele alan biitlinlesik bir model 6nermektir. Arastirmanin ¢alisma evreni Tiirki-
ye’de organik gida tiiketimi bulunan yetiskin bireylerden olusmaktadir. Toplam-
da 500 kisi ile anket yapilmistir. Veri analizinde ilk olarak SPSS ile betimsel ista-
tistikler, glivenilirlik testleri ve normallik analizleri yapilmistir. Ardindan AMOS
kullanilarak dogrulayici faktdr analizi ile 6l¢iim modeli degerlendirilmistir.

Aragtirma sonugclari kisilik 6zelliklerinin organik gida tiiketimi iizerinde an-
laml1 ve pozitif bir etkisinin oldugunu ortaya koymustur. Saglik bilinci ise bu
iliskide araci bir mekanizma olarak ¢aligmaktadir. Ayrica ¢evresel duyarliligin
diizenleyici etkisi anlamli bulunmus ve 6zellikle ¢evresel duyarlilig yiiksek bi-
reylerde kisilik 6zelliklerinin organik tiiketim lizerindeki etkisinin daha gii¢lii bir
sekilde ortaya ¢iktig1 belirlenmistir.
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ABSTRACT

Despite the rapid growth of the organic food market, the psychological, in-
dividual, and environmental factors that drive consumers’ organic food prefe-
rences have not yet been fully clarified in the literature. Although organic pro-
ducts are widely perceived as healthier and more natural, there are considerable
differences in consumers’ tendencies to choose these products. One of the key
structures underlying these differences is personality traits. However, how per-
sonality traits influence organic food consumption, through which mechanisms
this influence is transformed into behavior, and under which contextual conditi-
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ons this effect is strengthened remain insufficiently examined. In particular, the
manner in which personality traits shape individuals’ health consciousness and
how this consciousness mediates consumption behavior has not been adequately
explained. Similarly, empirical evidence on how environmental sensitivity inte-
racts with personality-based tendencies to conditionally strengthen or weaken
organic food consumption is rather limited. Although increasing environmental
sensitivity generally promotes organic consumption, how it functions as a mo-
derating factor in personality-driven consumption tendencies remains unclear.

This study aims to fill an important gap in the literature by enriching the per-
sonality-organic food consumption relationship through mediation and modera-
tion mechanisms. First, although personality traits are recognized as significant
determinants of organic food preferences, process-oriented models explaining
how consumers experience this relationship through health consciousness are
scarce. By conceptualizing health consciousness as a mediating variable, this
study clarifies the psychological mechanisms linking personality traits to con-
sumption behavior. Second, environmental sensitivity has emerged as one of the
most powerful differentiators of consumer behavior in recent years and repre-
sents a critical variable shaping consumption patterns within the sustainability
context. However, its moderating role in the relationship between personality
traits and organic food consumption has not been sufficiently tested. Third, or-
ganic food consumption has gained increasing importance in marketing, susta-
inability, and health communication. Accordingly, the findings of this study are
expected to contribute to the literature theoretically while also offering strategic
insights for organic food producers, retailers, and healthy lifestyle campaigns.

The primary objective of this research is to examine the effect of personality
traits on organic food consumption. The second objective is to determine how
health consciousness functions as a mediating mechanism in the relationship
between personality traits and organic food consumption. The third objective is
to identify the conditions under which environmental sensitivity strengthens or
weakens the relationship between personality traits and organic food consumpti-
on. The study aims to propose an integrated, context-based model linking perso-
nality traits, health consciousness, and organic food consumption. The populati-
on consists of adult organic food consumers in Tiirkiye, and data were collected
from 500 respondents through a survey. Data analysis included descriptive sta-
tistics, reliability and normality tests in SPSS, followed by confirmatory factor
analysis in AMOS.

The results reveal that personality traits have a significant and positive effect
on organic food consumption. Health consciousness operates as a mediating me-
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chanism in this relationship. In addition, the moderating effect of environmental
sensitivity was found to be statistically significant, indicating that the effect of
personality traits on organic food consumption is stronger among individuals
with higher levels of environmental sensitivity.

Keywords: Personality Traits, Organic Food, Health Consciousness, Envi-
ronmental Sensitivity, Organic Food Consumption
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Yesil Tahvil Gostergelerinde Trend, Oynakhk, PCA-DTW
Oriintiileri ve ARIMA Tabanh 2030 Ongoriileri
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OZET

Bu ¢alisma, 2015-2024 doneminde yedi iilkenin (ABD, Cin, Almanya, Fran-
sa, Hindistan, Tiirkiye ve Birlesik Krallik) yesil tahvil temelli enerji doniisiimii
gostergelerini ¢ok boyutlu bir analitik ¢ergeve kullanarak incelemektedir. Aras-
tirmada zaman serisi trend analizi, volatilite incelemesi, Dynamic Time Warping
(DTW), temel bilesenler analizi (PCA), dinamik sabit etkili panel regresyonu,
ARIMA tahminleri ve bilesik bir Enerji Finansmani Endeksi birlikte uygulana-
rak tlkeler arasindaki finansal davranig Oriintiileri kapsamli bi¢imde degerlen-
dirilmistir. Bulgular, Fransa’nin donem boyunca hem finansal kapasite hem de
istikrar bakimindan en giiglii konumu korudugunu; buna karsilik Hindistan ve
Almanya’nin yiiksek kisa donem oynaklik nedeniyle enerji doniisiimii finansma-
ninda daha kirillgan bir yapiya sahip oldugunu gdstermektedir. PCA sonuglari,
iilkelerin enerji finansmani dinamiklerinin iki ana eksen —genel finansman se-
viyesi ve dis soklara duyarlilik— etrafinda kiimelendigini ortaya koymaktadir.
ARIMA tahminleri, 2025-2030 dénemi i¢in genel olarak istikrara yakin bir go-
riiniim 6ngérmekte; ancak yiiksek oynaklik sergileyen ekonomilerde belirsizlik
araligmin daha genis kaldigin1 gostermektedir. Olusturulan Enerji Finansmani
Endeksi, Fransa’nin liderligini dogrularken Tiirkiye, Cin ve Almanya’nin or-
ta-list performans diizeyinde yer aldigini ortaya koymustur. Genel olarak calis-
ma, enerji doniiglimiiniin finansmaninin yalnizca fon biiyiikliigiiyle degil, ayni
zamanda istikrar, siireklilik ve yapisal uyum gibi unsurlarla belirlendigini gos-
termekte; siirdiiriilebilir finans politikalarmin gii¢clendirilmesine yonelik dnemli
cikarimlar sunmaktadir.
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ABSTRACT

This study examines green bond—driven energy transition indicators across
seven countries (the United States, China, Germany, France, India, Turkey, and
the United Kingdom) over the period 2015-2024 using a multi-dimensional em-
pirical framework. Employing time-series trend analysis, volatility assessment,
Dynamic Time Warping (DTW), Principal Component Analysis (PCA), dyna-
mic fixed-effects panel regression, ARIMA forecasting, and a composite Ener-
gy Finance Index, the research provides a comprehensive evaluation of cross-
country financial behavior and structural dynamics. The findings reveal that
France demonstrates the strongest and most stable performance in green finance
throughout the period, whereas India and Germany exhibit high short-term vola-
tility, indicating structural vulnerability in their energy transition financing. PCA
results show that countries cluster along two fundamental axes: overall financial
level and sensitivity to external shocks. ARIMA projections for 2025-2030 su-
ggest largely stable trajectories for most countries, though economies with high
volatility retain wider uncertainty bounds. The newly constructed Energy Fi-
nance Index confirms France’s leadership while positioning Turkey, China, and
Germany within an upper-middle performance tier. Overall, the study demons-
trates that energy transition financing depends not only on the scale of green
bond issuance but also on stability, persistence, and structural alignment across
financial indicators. These results provide important insights for policymakers
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seeking to enhance sustainable finance frameworks and strengthen the financial
architecture supporting the global shift toward low-carbon energy systems.

Keywords: Sustainable Finance, Green Bonds, Energy Transition, Time Se-
ries Analysis
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OZET

Son yillarda, kiiresel ekonomiler cevresel bozulma, sosyal esitsizlik ve yo-
netigimle ilgili zorluklarla karsi karsiya kaldikca siirdiiriilebilirlik kavrami
onem kazanmaya baslamistir. Geleneksel ekonomik gostergelerin ise iilkelerin
kalkinma siiregleri ve devamliligini analiz etmekte yetersiz oldugu goriilmiistiir.
Bu cercevede ¢evresel sorumlulugu, sosyal refahi, kurumsal kaliteyi ve yonetisim
standartlarini kapsamli bir sekilde yansitan Cevresel, Sosyal ve Yonetisim (ESG)
performanst 6nem kazanmistir. Gosterge iilkelerin siirdiiriilebilir kalkinma
kapasitesini ve uzun vadeli ekonomik dayanikliligimi degerlendirmede dnemli
bir 6l¢iit haline gelmistir. Yiiksek ESG performanslarina sahip olmak daha fazla
yatirim ¢ekmeyi, basta ekonomik olmak iizere olasi soklara karsi daha yiiksek
dayanikli olmay1 ve siirdiiriilebilir uzun vadeli biiylime potansiyeline sahip
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olmay1 kolaylastirmaktadir. Bu kapsamda ESG’nin performansinmi etkileyen
faktorlerin net bir sekilde belirlenmesi ve bu kapsamda politikalar iiretilmesi
O6nem arz etmektedir. Bu amaca yonelik olarak, 141 {ilkenin 2000-2023 yillart
icin temel bilesenler analiziyle (PCA) ESG skorlar tiretilmis ve K-ortalamalar
(K-means) kiimeleme algoritmasiyla, daha benzer 6zellikler sergileyen iilkelerin
ayn1 kiimede yer aldigi ii¢ farkli (diisiik, orta ve yiiksek ESG skoru ortalamalar)
homojen kiime olusturulmustur. Ardindan her bir kiime i¢in son zamanlarda
gelistirilmis olan Machado ve Santos-Silva’nin (2019) momentler metodu kantil
regresyon teknigi uygulanarak ESG’nin kiime i¢inde de segmentler bazina
ayrilarak ekonomik biiylime, ticari agiklik, finansal gelismislik, dogrudan ya-
banc1 yatirimlar (DY'Y) ve hiikiimet etkinligine verdigi tepkiler analiz edilmistir.
Ampirik bulgular, ESG skorlarimin, kiime ayrimi fark etmeksizin, agiklayici de-
giskenlere gore kantil spesifik oldugunu ortaya koymaktadir. Ayrica yiiksek ESG
skorlarindan olusan ikinci kiimede, ESG belirleyicileri pozitif etki biiyiikligiine
gore hiikiimet etkinligi, finansal genisleme, GSYH ve ticari agiklik olarak sira-
lanirken DY'Y azaltic1 yonlii etkiler gostermektedir. Orta ESG skorlariin yer
aldig1 birinci kiimede ise, GSYH, finansal gelismislik, ticari agiklik ve hiikiimet
etkinligi seklinde iken DY Y’ye iligkin anlamli katsayilar elde edilememistir. En
diisiik ESG skorlarindan olusan iiglincii kiimede ise GSYH, finansal gelismislik,
hiikiimet etkinligi ve DYY iken ticari agikligin ise negatif yonlii etkiler sergi-
ledigi kaydedilmistir. Genel olarak sonuglar ESG performansini iyilestirmenin
yalnizca ekonomik biiyiimenin yaninda yapisal politika adimlarinin da gerekli
oldugunu belirtmektedir. Finansal sistemlerin derinlestirilmesi, siirdiiriilebilir
cevre dostu yatirimlarin tesvik edilmesi ve katma degeri yliksek ve ¢evre dostu
ticaret stratejilerinin tasarlanmasinin énemli oldugu goriilmektedir. Ayrica ESG
performansini artirict politikalar1 uygulanmasinda her gdstergenin farkli {ilke
gruplarinda verdigi tepkilerin ayn1 olmamasi kaynakli her iilkenin yapisal 6zel-
liklerine gore politikalarin uygulanmasi faydali olacaktir.

Anahtar Kelimeler: Cevresel, Sosyal ve Yonetisim (ESG) Performansi,
Dogrudan Yabanci Yatirimlar, Ekonomik Biiyiime, Finansal Gelisme, Kantil
Regresyon, Ticari Aciklik
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ABSTRACT

In recent years, as global economies have faced challenges related to envi-
ronmental degradation, social inequality, and governance, the concept of sus-
tainability has gained prominence. Traditional economic indicators have proven
inadequate for analyzing countries’ development processes and sustainability. In
this context, Environmental, Social, and Governance (ESG) performance, which
comprehensively reflects environmental responsibility, social welfare, institu-
tional quality, and governance standards, has attained importance. The indica-
tor has become a key criterion for assessing countries’ sustainable development
capacity and long-term economic resilience. High ESG performance facilitates
greater investment, greater resilience to potential shocks, particularly economic
ones, and sustainable long-term growth potential. In this context, clearly identi-
fying the factors affecting ESG performance and developing policies according-
ly is crucial. To this end, ESG scores for 141 countries were generated for the pe-
riod 2000-2023 using principal component analysis (PCA). Using the K-means
clustering algorithm, three different homogeneous clusters (low, medium, and
high ESG scores) were created, with countries exhibiting more similar charac-
teristics being included in the same cluster. Then, for each cluster, the recently
developed method of moments quantile regression technique by Machado and
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Santos-Silva (2019) was applied, and ESG responses to economic growth, trade
openness, financial development, foreign direct investment, and government ef-
fectiveness were analyzed within the cluster, dividing the cluster by ESG seg-
ments. Empirical findings reveal that ESG scores are quantile-specific with re-
spect to explanatory variables, regardless of cluster distinction. Furthermore, in
the second cluster, consisting of high ESG scores, ESG determinants are ranked
by positive effect size as government effectiveness, financial development, GDP,
and trade openness, while foreign direct investment (FDI) exhibits a decreasing
effect. In the first cluster, containing medium ESG scores, significant coefficients
were not obtained for GDP, financial development, trade openness, and govern-
ment effectiveness, while FDI was negative. In the third cluster, containing the
lowest ESG scores, GDP, financial development, government effectiveness, and
FDI, while trade openness exhibited negative effects. Overall, the results indicate
that improving ESG performance requires not only economic growth but also
structural policy measures. Deepening financial systems, encouraging sustain-
able environmentally friendly investments, and designing high-value-added and
environmentally friendly trade strategies are all important. Furthermore, since
the responses to each indicator are not uniform across different country groups,
it would be beneficial to implement policies tailored to each country’s structural
characteristics when implementing ESG performance-enhancing policies.

Keywords: Environmental, Social and Governance (ESG) Performance,
Foreign Direct Investment (FDI), Economic Growth, Financial Development,
Quantile Regression, Trade Openness
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OZET

Siirdiiriilebilirlik, dogal kaynaklarin gelecek nesillere aktarilabilirligini gii-
vence altina alan, ekonomik faaliyetlerin ¢evresel ve toplumsal etkilerini géz
6niinde bulunduran biitiinciil bir kalkinma yaklagimidir. Siirdiiriilebilir kalkinma
icin en 6nemli konularin basinda, siirdiirtilebilir kalkinmanin saglanabilmesi i¢in
uygulanacak stratejilerin belirlenmesi gelmektedir. Bu ¢ergevede yesil ekonomi,
iiretim ve tiiketim siireclerinde karbon ayak izinin azaltilmasini, ¢evresel bozul-
manin dnlenmesini ve sosyal refahin artirilmasini hedefleyen doniistiiriicii bir
model olarak ortaya ¢ikmaktadir. Yesil ekonomi, sadece siirdiiriilebilir kalkin-
manin gergeklestirilmesi icin bir strateji degil ayn1 zamanda kalkinma siirecin-
de ekonomik biiylimenin motoru olarak degerlendirilmektedir. Yesil ekonomi,
cevresel, sosyal ve ekonomik boyutlarda dengeli ve uzun vadeli biiyiimeyi he-
defleyen bir ekonomik model olarak, yesil finans araglar1 ve temiz enerji yati-
rimlarinin 6nemini artirmaktadir. Bu siirecin yaninda finansal piyasalar ve ya-
tinmlar ise, piyasa belirsizligini yansitan volatilite endeksleri ¢ergevesi ile risk
beklentilerinden etkilenmektedir. Bu ¢alisma, yesil ekonomi parametreleri ile
finansal risk gostergeleri arasindaki dinamik iliskiler ve etkilesimi zaman boyu-
tunda analiz etmeyi amaglamaktadir. Calisma, ¢esitli risk periyotlarinin yogun
olarak tecriibe edildigi Mart 2020 — Haziran 2025 donemi giinliik frekansh ve-
riler ile incelemistir. TVP-VAR analizinden elde edilen sonuclar, S&P500 ESG
ve VIX endekslerinin sistemdeki ana aktorler oldugunu ve iki endeks arasindaki
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yayilimlarin pandemi doneminin de 6tesine gegtigini gostermektedir. Yesil Eko-
nomi olarak ifade edilen ESG, temiz enerji ve yesil tahvil parametreleri kendi
aralarinda giiclii baglara sahiptir ve entegre bir goriiniim ¢izmektedirler. MOVE
endeksi ise sistemdeki en az etkiye sahip ve mutlak sok alicis1 olarak hareket
eden tek degiskendir.

Anahtar Kelimeler: ESG, Temiz Enerji, TVP-VAR, VIX, Yesil Tahviller

Time-Varying Spillover Nexus between the Green Economy
and Financial Risk Indicators

Assoc. Prof. Dr. Fatih GUZEL
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https://orcid.org/ 0000-0002-4153-3933

ABSTRACT

Sustainability is a comprehensive development approach that ensures natural
resources are preserved for future generations while taking into account the en-
vironmental and social impacts of economic activities. One of the most critical
aspects of sustainable development is identifying and implementing strategies
that can effectively achieve its goals. Within this framework, the green economy
emerges as a transformative model aimed at reducing carbon footprints in pro-
duction and consumption processes, preventing environmental degradation, and
enhancing social welfare. The green economy is seen not only as a strategy to
achieve sustainable development but also as a driving force for economic growth
throughout the development process.The green economy, as an economic model
that seeks balanced and long-term growth across environmental, social, and eco-
nomic dimensions, has heightened the relevance of green finance instruments
and clean energy investments. In parallel, financial markets and investment
behavior are shaped by risk perceptions, which are captured through volatility
indices that reflect prevailing market uncertainty. This study aims to analyze
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the dynamic relationship and interaction between green economy indicators and
financial risk measures over time. The analysis covers the period from March
2020 to June 2025, a timeframe characterized by multiple episodes of heightened
risk, and is conducted using daily data. Findings from the TVP-VAR framework
reveal that the S&P 500 ESG Index and the VIX act as key drivers within the sys-
tem, with spillover effects between the two extending well beyond the pandemic
period. Moreover, the variables representing the green economy—namely ESG,
clean energy, and green bond indicators—exhibit strong mutual linkages and
form a highly integrated cluster. The MOVE Index, on the other hand, exhibits
the lowest level of spillover activity within the system and is the only variable
that consistently acts as a pure net shock receiver.

Keywords: Clean Energy, ESG, Green Bonds, TVP-VAR, VIX
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6TH INTERNATIONAL ACADEMIC RESEARCHES FOR
SUSTAINABILITY 2025 (INARS) KONGRESI
PROGRAMI

13.00-1310  AGIS TORENI N s ORDURD

stiklal Mars1, Saygi Durusu, Sunucu tarafindan program akisinin ilani 16.05-77.35 _ REKTORLER BULUSMASIONIVERSITELERDE SORDOROLESILIRLIC

Moderatér: Prof. Dr. Refika BAKOSLU

1310 -13.50 AGI$ KONUSMALARI Marmara Universitesi Ogretim Uyesi
Dogus Universitesi ve Kocaeli Universitesi Kongre Baskanlari ve Davetli Konusmacilar

Davetli Rektsr ve Rekt

r ardimer

Prof. Dr. Halit Targan ONAL

s Universitesi Karbon Ayak izi ve Prof. Dr. Ahmet Alkan CELIK
Surdaralebililik Arastirma ve Uygulama Merkezi (DOUKAS) Mudard Dogus Universitesi Rektord
Tilsim VON LIECHTENSTEN Prof. Dr. Erkut ALTINDAS
(CEO), Sinter Metal Technologies + Fahri Doktora Unvani Toreni Dogus Universitesi Rektor Yardimeist
Prof. DI.SQMIIVELI Prof. Dr. Nuh Zafer CANTURK
Kocaeli U ¢ ofisi Kocaeh Oniarsitas: ROKor
Dr. Hasan 8ZGELIK Prof. Dr. Elif 80T
Kamu Gozetimi Kurumu Baskani Kocaeli Universitesi Rektor Yardimeisi
14.00 - 1415 IKiZ DENUSOM VizYoNu Prof. Dr. Gilfettin GELIK
©Onursal Bagkanlar + Robotik Uygulama Medeniyet Universitesi Rektori
Prof. Dr. Elif 5&0T Prof. Dr. Yasar BULBOL
Kocaeli Universitesi Rektér Yardimeisi Medenivet Universitesi Rektor Yardimeist
Prof. Dr. Erkut ALTINDA Prof. Dr. Stleyman SZDEMIR
Doty Onmerane! Retasr Yardimesi istanbul Esenyurt Universitesi Rektor
Robotik Uygulama Prof. Dr. Dinger ATLI

i | Esen iversitesi rdimeist
14.20 - 14.55 KEYNOTE SPEAKERS SECTION istanbul Esenyurt Universitesi Rektér Yardimersi

Moderatdr: Dr. 8r. Uyesi Itir TOKSZ BULLENS REet De AvesollKOMBUOGHY CITIPMOCIY)

Dogus Universitesi Istanbul Nisantas Universitesi Rektora
Associate Prof. Giovany CAJAIBA SANTANA e nBi N Dive st R
International University of Monaco istanbul Nisantas: Universitesi Rektr Yardimeisi
Assistant Prof. Hatice CEYLAN KOYDEMIR Prof. Dr. Burcu YAVUZ TIFTIKGIGIL

Texas A&M University istanbul Kaltar Universitesi Rektor Yardimcist

rof. Dr. A. Mohammed ABUBAKAR

Associate P 17.35-18.20  YEMEK ARASI
Central Connecticut State University, USA

18.20-20.40 BILDIRI SUNUMLARI

15.05-1515  KAHVE MOLASI

Ag-mekan molasi
1515-15.55 SEKTOR OTURUMU

Moderatsr: Prof. Dr. Sirin KARADENIZ
Dogus Universitesi Rektor Danismant

Gaglar GABUK

Egitim Gelisim ve Dernegi (SEGM)
Vénetim Kurulu Bas}

Kabra TUN
Kamu Gézetimi Kurumu, Strdardlebilirlik Uzmani
Prometeor

Gamze BASARA!
ic Denetim ve Strdtrlebiliik Madara
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