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Turkiye’de Duzey 2 Bolgelerinin Cevresel Etkinliginin
incelenmesi: VZA Yaklasiminin Bir Uygulamasi

Examining the Environmental Efficiency of Level 2 Regions
in Tarkiye: An Application of DEA Approach

Habibe YAMAN .

Oz

Amag: Kiresel ve yerel boyutlariyla 6nem kazanan gevresel etkinlik
analizleri, strdurulebilir kalkinma hedeflerine ulasmada kilit bir arag
olarak degerlendirilmektedir. Blylime verileri, sektorel gelisim siireci
ve bolgesel farklliklar gibi unsurlar dikkate alindiginda, Turkiye’de
surdurulebilirkalkinmahedeflerine ulasilmasidogrultusundabélgesel
diizeyde stratejik politikalarin gelistirilmesi ve etkin yaklasimlarin
benimsenmesi yoluyla gevresel performansin iyilestiriimesi gerekli
hale gelmektedir. Bu baglamda bu arastirma, Tiirkiye’deki iBBS diizey
2 kapsaminda yer alan 26 bolgenin 2018-2023 donemindeki gcevresel
etkinligini ortaya koymayi amaglamaktadir.

Yontem: Arastirmada yontem olarak girdi odakli, degisken o6lgek
getirili (VRS) klasik tek asamali Veri Zarflama Analizi (VZA) modeli
kullanilmistir. istihdam, elektrik tiiketimi, toplam nifus, ar-ge
harcamasi, otomobil sayisi ve islenen tarim alani olmak Uzere
alti girdi degiskeni kullanilmistir. Bununla birlikte iki tane de ¢ikti
degiskeni kullanilmigtir. Bunlar: Gayri Safi Yurtigi Hasila (GSYH) ve
istenmeyen ¢ikti olarak tanimlanan Kiikurt Dioksit (SO 2) degeridir.

Bulgular: Degisken getiri etkinlik degerlerine gore bdlgelerin
ilgili doneme ait gevresel etkinlik skorlari 0.636-1.00 arasinda
degismektedir. Ortalama gevresel etkinlik degerlerine gore; TR10,
TR32, TR61, TR62, TR81, TR82, TR90, TRA1, TRA2, TRB2, TRC1 ve
TRC3 bolgeleri etkin bolgeler (%100) olarak 6ne gikmaktadir. Etkinlik
skorunda bu bolgeleri ise ortalama etkinlik skoru 0.90’dan buylk
olan TR22, TR21, TR51, TR42, TRB1, TR63, TR31 ve TR83 bolgeleri
takip etmektedir. Buna karsilik, TR41, TR33 ve TRC2 bolgeleri olduk¢a
distk etkinlik skorlari ile 6ne ¢ikmaktadir.

Dr. Ogr. Uyesi, Burdur Mehmet Sonug: Arastirma bulgularina gore cevresel etkinlik degerlerinde
Akif Ersoy Universitesi, iiBF, iktisat yillar ve bolgeler arasi farkliliklar bulunmakta ve bolgelerin gevresel
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Cevresel etkinlikteki yillar icindeki degisimi, degisen ve donusen kiresel dinamikler, gevresel politikalar,
yenilenebilir kaynakli kurulu guig artigi ve teknoloji yatirimlarindaki artis ile agiklamak mimkinddr.

Anahtar Kelimeler

Cevresel Etkinlik, Donguisel Ekonomi, Bolgesel Kalkinma, VZA, Turkiye.

Abstract

Aim: Environmental efficiency analyses, which have gained importance with their global and local
dimensions, are considered as a key tool in achieving sustainable development goals. Considering factors
such as growth data, sectoral development process, and regional differences, improving environmental
performance through the development of strategic policies at the regional level and the adoption of
effective approaches is necessary to achieve sustainable development goals in Tirkiye. In this context, this
study aims to reveal the environmental efficiency of 26 regions in Tiirkiye within the scope of NUTS level 2
for the period 2018-2023.

Method: In the study, the input-oriented variable returns to scale (VRS) classical one-stage Data
Envelopment Analysis (DEA) model is used as the method. Six input variables are used: employment,
electricity consumption, total population, R&D expenditure, number of automobiles, and cultivated
agricultural area. In addition, two output variables are used. These are: Gross Domestic Product (GDP) and
Sulfur Dioxide (SO 2), which is defined as an undesirable output.

Results: According to the variable return efficiency values, the environmental efficiency scores of the
regions for the relevant period vary between 0.636-1.00. According to the average environmental efficiency
values; TR10, TR32, TR61, TR62, TR81, TR82, TR90, TRA1, TRA2, TRB2, TRC1, and TRC3 regions stand out as
efficient (100%) regions. In efficiency score, these regions are followed by TR22, TR21, TR51, TR42, TRB1,
TR63, TR31, and TR83 regions with average efficiency scores greater than 0.90. In contrast, TR41, TR33, and
TRC2 regions stand out with notably low efficiency scores.

Conclusion: According to the research findings, there are differences in environmental efficiency values
across years and regions, and a slight upward trend is observed in the environmental efficiency scores of the
regions. Considering efficient regions, regional differences can be explained by differences in infrastructure,
production, R&D, entrepreneurship, innovation capacity and investment. The change in environmental
efficiency over the years can be explained by changing and transforming global dynamics, environmental
policies, increase in renewable installed capacity and increase in technology investments.

Keywords

Environmental Efficiency, Circular Economy, Regional Development, DEA, Tiirkiye.

Girig

Ekolojik dengedeki degisimler insan uygarligiyla dogrudan baglantiidir. Nitekim, endustriyel
uygarligin artgi etkileriyle derinlesen kiiresel ekolojik kriz, ekolojik yénetisimi giderek daha 6nemli bir
konu haline getirmistir (Liu vd., 2023, s.1). Ozellikle, 18. yiizyildan itibaren hiz kazanan sanayilesme
slireci; sera gazi emisyonlarinin artisina, ¢evre kirliliginin yayginlasmasina, ekolojik bozulmaya ve dogal
kaynaklarin hizla tlikenmesine yol agmistir. 21. ylizyilda ise bu sorunlar, kiiresellesmeyle birlikte daha
da belirginlesmis ve kiiresel 6lgekte en kritik meselelerden biri olarak 6ne ¢ikmistir (Ortlek vd., 2023,
5.408). iklim degisikligi ve siirdiiriilebilir kalkinma arasindaki giiglii baglantilar cevresel politikalarin
dénemini daha da arttirmaktadir. iklim degisikligi, tim Ulkelerin strdirilebilir kalkinmasi igin uzun
vadeli etkileri olan kaginilmaz ve acil bir kiresel sorun olarak kabul edilmektedir (Matsumoto vd.,
2020, s.1-2). Ozellikle son dénemde gevre bilincinin artmasiyla birlikte, llkelerin ¢evresel sorunlarini
¢o6zmek icin gesitli politikalar gelistirmekte oldugu (Senir, 2024, 5.388) bilinen bir gergektir ve cevresel
etkinligin veya performansin dikkatli bir sekilde dlgtlmesi, iklim degisikligi gibi konular goéz 6éniinde
bulunduruldugunda, etkili politika olusturma igin bir temel saglamaktadir (Matsumoto vd., 2020, s.2).
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Uluslararasi platformlarda strdrilebilir kalkinmanin saglanmasina yonelik pek gok adim atilmakta
olup politika belgelerinde cevrenin kalkinma agisindan éneminin alti siklikla gizilmektedir. Ornegin,
Brundtland Raporu olarak da bilinen Ortak Gelecegimiz (Our Common Future) baslikl raporda
slrdirulebilir kalkinma perspektifiyle; ¢evresel kaynak tabanini koruyan ve gelistiren politikalar
temelinde yeni bir ekonomik biyime ¢aginin miimkiin oldugu vurgulanmaktadir. Raporda ayrica,
gelismekte olan diinyanin bilylk boliminde derinlesen yoksullugu gidermek igin bu tarz bir
buylimenin kesinlikle gerekli olduguna inanildigi dile getirilmektedir (Brundtland Report, 1987). Bu
baglamda cevresel etkinlik, strdirilebilir kalkinmanin temel taslarindan biri olarak 6ne ¢ikmakta ve
cevre performansinin iyilestirilmesi kiiresel yerel dizeyde buyik ilgi géormektedir (Matsumoto vd.,
2020, s.1).

Son onyilda stirdirulebilirligin benimsenmesi, cevresel gerekliliklerin yani sira enddstrilerin kiiresel
pazarda varliklarini sirdirilebilmeleri ve rekabet edebilmeleri igin stratejik bir faktor haline gelmistir.
Uretim faaliyetlerine endiistri 4.0 ve déngiisel ekonomi uygulamalarinin entegrasyonu artik bir
zorunluluk olarak giindeme gelmektedir. S6z konusu yaklagimlar, kuruluslarin hem ileri teknolojilerle
giincel kalmasina hem de tedarik zincirlerini strdirilebilir bir temele oturtmalarina yardimci
olmaktadir (Yadav vd., 2020, s.1-2). Yapilan bilimsel ¢alismalar, déngiisel ekonomi uygulamalarinin
ve ilgili is modellerinin, sirdirdlebilir kalkinma hedeflerinin bircok amacina ulagsmada katki
saglayabilecegini vurgulamaktadir (Schroeder vd., 2019, 5.92).

Bu galismanin amaci, Turkiye'de bolgesel diizeyde gevresel etkinligin analiz edilmesidir. Calismada
bu konuya ve Tiirkiye’ye odaklanilmasinin birka¢ nedeni bulunmaktadir. Bilindigi gibi, cevre kirliligi
tim diinya uluslarinin ortaklasa miicadele ettigi 6nemli bir sorundur. insan kaynakli hava kirliligi
sanayilesmenin baslamasindan bu yana hizla artmistir ve atmosfere yayilan kirleticiler uzun
mesafelere tasinarak bolgesel ve kiiresel gevre sorunlari yaratabilmektedir (Omer, 2008, 5.2278). Bu
slregte, cevre ve cevre sorunlari kiiresel 6lgekte Gnemsenmekle birlikte, diinyada llkeler ve bolgeler
arasl gbzlemlenen sosyo-ekonomik, kurumsal, cografi vb. farkhlklar cevresel performans gostergeleri
acisindan da ulkeler arasi farkliliklarin olusmasina neden olmaktadir. Yadav vd. (2020)'nin de
vurguladigi gibi gelismis Glkelerin ileri teknolojik altyapi olanaklari ve stirdirilebilirlik odakl politikalar
sayesinde gelismekte olan Ulkelere kiyasla daha iyi performans gosterdikleri bilinen bir olgudur (Yadav
vd., 2020, s.13). Gelismis ekonomiler blylimeyi tesvik etmek igin strekli yenilikler yapmakta, dogrusal
ekonomilerden donglisel ekonomilere gegis icin destekler sunmakta ve béylece sinirl kaynaklarin
kullanim verimliligi artirilmaktadir (Hysa vd., 2020). Bahsi gegen faaliyetlerin etkisiyle tlkeler arasinda
etkinlik farkhhklari derinlesebilmektedir.

Ulkeler karsi karsiya olduklari temel gevresel sorunlara yonelik yerelde ve ulusal diizeyde yol
haritalari, politika belgeleri ve stratejiler olusturmaktadir. Tlrkiye de bu anlamda bir istisna teskil
etmemektedir. Tlrkiye’de gevre sorunlari ve ¢evre yonetimi giderek daha fazla dnemsenmekte
olup ulkede son dénem plan ve politikalarda surdirlebilirlik, yenilenebilir enerji, eko-verimlilik,
yesil bliytime, akilli teknolojiler gibi kavramlar yogun olarak ele alinmaktadir (Hamza Celikyay, 2021,
5.187-202). Cevresel etkinligin veya performansin degerlendirilmesi daha temiz ve surdirilebilir bir
gelecek hedefine ulasiimasi agisindan biyiik nem tasimaktadir (Ortlek vd., 2023, 5.408). Bununla
birlikte, tilkelerin ekonomik performansini etkileyen énemli sorunlardan biri bolgesel farkliliklardir ve
temelde bu durum alt bélgelerin performansiylailiskilidir. Bélgeler diizeyinde yapilan analizler, yiiksek
performansli bolgelerin potansiyelini artirmaya veya dislik performansli bolgelerde kaynak verimliligi
saglamaya yonelik politikalarin gelistirilmesi icin degerli bilgiler saglamaktadir (Belgin, 2019, s.1341).
Turkiye 6zelinde gevresel etkinlik 6l¢iimiinii igeren gesitli galismalar olsa da bolgesel diizeyde konuyu
ele alan galismalarin sinirli oldugu goézlemlenmektedir. 2018-2023 dénemini kapsayan bu ¢alisma,
Tiirkiye’deki iBBS diizey 2 kapsamindaki 26 istatistiki bolgenin gevresel etkinligini ortaya koymakta
ve karsilastirmali bir degerlendirme sunmaktadir. Bélgesel farkliliklar ve kaynak dagilimi gibi unsurlar
dikkate alindiginda ¢alisma bulgularinin gevresel etkinligin iyilestiriimesine ve daha etkili gevre
politikalarinin olusturulmasina katki saglayabilecegi diistintilmektedir.

Bu ¢alismanin igeriginde; giris béliminlin ardindan literatlir taramasi bélimiine yer verilerek 6ne
cikan arastirmalar incelenmistir. Yontem bolimiinde, temel alinan degiskenler ile birlikte arastirma
metotu acgiklanmistir. Analiz ve bulgular bashgl altinda, etkinlik skorlari ele alinmis ve bulgular
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boélgesel karsilastirmalar yapilarak aktariimistir. Sonug ve éneriler kisminda ise arastirmadan hareketle
cikarimlar yapilarak 6neriler sunulmustur.

Literatilir Taramasi

Cevresel etkinlik, dnemi her gegen giin artan konu baslklari arasindadir. Bilimsel arastirmalarda;
cevresel surdurilebilirlik, cevresel etkinlik/performans ve dongusel ekonomi gibi cesitli basliklara
odaklanilarak bu konunun artan énemine siklkla vurgu yapilmaktadir. S6z konusu ¢alismalarda etkinlik
ya da performans hesaplamalarinda ¢ok cesitli girdi ve giktilar temel alinmakta ve farkl ekonometrik
yontemler kullanilarak etkinlik ya da performans degerlendirmeleri yapilmaktadir. Bu siiregte hem
G20, OECD ve AB gibi gesitli Glke gruplarinda (Bashir vd., 2025; Li vd., 2025; Ekiz Bozdemir vd., 2024;
Kog Arslan ve Girler Hazman, 2024; Lacko vd., 2023; Yasar ve Akin, 2023; Alkaya, 2022; Zhu vd., 2022;
Kogak vd., 2021; Matsumoto vd., 2020; Ozkan ve Ozcan, 2018; Simsek, 2011) hem de tek (ilke veya
bolgeler diizeyinde (Glingér Aydemir, 2023; Liu vd., 2023; Zhao vd., 2022; Tunca, 2020; Deniz, 2018;
Han vd., 2018; Song vd., 2013) galismalar yirutulmektedir. Tablo 1, bu slregte 6ne ¢ikan bilimsel

arastirmalari ve ilgili arastirmalarda kullanilan gostergeleri 6zetlemektedir.

Tablo 1. Cevresel Etkinlik Uzerine Yapilan Ampirik Calismalarda Kullanilan Girdi ve Ciktilar*

Yazar U!!(e/ Yontem Girdi Cikt
Dénem
Bashir vd. ?-20 . VZA ve dlre-ngh Enerji tiketimi, sanayilesme, -!stenen ciktr: GSYH
(2025) ulkeleri, ekonometrik isgiicil -Istenmeyen gikti: karbon
1996-2020 | yontemler emisyonlari
Cin’in 30 il Siiper etkinlikli | isgiicti, sermaye, yakit -istenen gikti: Gretim
Li vd. (2025) dlzeyindeki | VZA modeli boyutunu temsilen eneriji kapasitesi
’ bolgesi, ile G¢ asamali tuketimi, ekipman boyutunu -istenmeyen ¢ikti: karbon
2015-2021 | SBM temsilen kurulu kapasite emisyonu
Ekiz istenmeyen girdi: Yenilenebilir :;:Inbasl GSYH, ormaniik
Bozdemir 38 ulke VZA modeli enerji tiketimi, ar-ge _istenmeven cikti: CO
vd. (2024) harcamalari ) yen et &5,
emisyonu
Kog Arslan Yenilenebilir enerji tretimi,
. OECD -
ve Gurler N . kisi bagi GSYH, ormanlk
tlkeleri, VZA Cevre koruma harcamalari L
Hazman alan, PM2.5 maruziyeti, CO
2015-2020 . 2
(2024) emisyonu
-istenen ¢ikti: GSYH,
yenilenebilir elektrik
Glngor Turkiye, 26 isgiicii sabit sermave enerjisi, aritilan atik su
Aydemir istatistiki VZA §agt|r|rr;Iar| elektrikzuketimi miktari, kat atik
(2023) bolge ¥ ! -istenmeyen cikti: belediye
toplam atik, kiikirt dioksit,
desarj edilen atiksu miktari
. . Briit sabit sermaye olusumu
Lacko vd. AB Ulkeleri, | . - . . ! .
(2023) 9010-2018 Iki agamali VZA |st|'hda?r.n edilen kisi sayisi, GSYH, sera gazi emisyonlari
ekilebilir alan
Cin, 11 Super-SBM - . ) | -istenen cikti: GSYH
. modeli, Istihdam edilen niifus, enerji :
Liu vd. eyalet ve mekansal tiiketimi. sermave. verlesik -Istenmeyen ¢ikti: Cevresel
(2023) sehir, 2011- . - » SErmaye, yeries cikti (atik su, SO_ emisyonu,
agirlik matrisi, | alan, su tiiketimi 2
2020 . . duman ve toz emisyonu)
Tobit modeli
Dogu LIl L
Yasar ve Avrupa Cevresel saglik, iklim
Akin (2023) | Ulkeleri, VZA yéntemi Sanal girdi (1) g:fllﬁ:lf:lgl, ekosistem
2022 yili ¢
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Tablo 1. Devami

Yazar UI“ke / Yontem Girdi Ciktr
Dénem
co, emisyonu, yanabilir
Alkaya OECD . . Sl ve yenilenebilir atiklar,
) VZA yént E tiketimi, : Y ’
(2022) Ulkeleri yontem neni tuketimi, lsguct yenilenebilir kaynaklardan
elektrik Gretimi, GSYH
28 AB iiyesi ) - o —Iste.n.e.r.] glk.tu: gayri safi
Zhu vd. . Nufus (kisi), enerji tiketimi, yurtici Gretim
Ulke, 2013- | VZA yaklasimi :
(2022) 2019 sermaye stoku -Istenmeyen ¢ikti: sera gazi
emisyonlari
. . Metafrontier- - I I kt: Bélgesel GSYH
Cin'deki etatrontier Sermaye stoku, istihdam, il idari stenen Olgesel GS
Zhao vd. Global-SBM . el e -Istenmeyen ¢ikt: Atik su,
(2022) 286 eyalet, modelivle arazi alani, elektrik tiiketimi, duman (toz) emisyonu, SO
2003-2018 4 yillik su arzi . yonu, 54,
VZA emisyonu
Hidro ve tam hiicreli ar-ge,
VZA ve yenilenebilir eneriji, fosil yakit,
Kogak vd. 26 OECD .. . .
ogak vd ..6 0 .C bootstrap VZA | niikleer enerji ve enerji etkinligi | 1/kisi basi CO_ (metrik ton)
(2021) Ulkesi . . 2
yaklasimi ar-ge harcamalari, diger glc ve
depolama ar-ge
27 AB VZA, Eneriji tiiketimi kaynaklh CO
Matsumoto iilkesi Malmquist- isglicli (niifus), sermaye, ener;ji emisyonlari, atik, GSYH,
vd. (2020) 2000-2017 !.uenbt.erger tiketimi PM2.5 emisyonlari
indeksi
Tunca ;lirilﬂysonllg VZA GSYH, nifus yogunlugu, tasit Partikiiler madde, SOZ, atk
(2020) vl ! sayisl su miktari, kati atik miktari
Nifus yogunlugu, calisan sayisi
. Turkiye'nin (sanayi), enerji sektori igin kamu -
Deniz 81ili, 2014 | Bulanik VZA yatirimlari dagilimi, motorlu kara Orman alani, GSYH (kisi
(2018) I basi)
yil tagitlari sayisi, elektrik tiiketimi,
hava kalitesi, cekilen su miktari
Bilgi
Cin’de 42 entropisine -istenen ¢ikti: Toplam ¢kt
Han vd. . T ;
endustriyel | dayah Enerji tiketimi -Istenmeyen ¢ikti: CO
(2018) ) 2
departman | gevresel VZA emisyonlari
¢apraz modeli
Enerji kul.llanlml (kisi .bas.l),‘ . Sera gazi emisyonu (kisi
. kentsel nifus, cevre ile ilgili
Ozkan ) basi), ulagim kaynakh
- 34 OECD harcama gelistirme oranlari, ) ..
ve Ozcan - . VZA yaklasimi . - CO_ emisyonu (kisi bast),
Ulkesi ormanlik arazi, fosil yakit ar-ge 2 L L
(2018) N . - solunabilir partikil madde
butgesi, gsmh iginde toplam sera oran:
gazi emisyon orani
Song vd. Cin, 1998- SBM model, isgiicli, sermaye stoku ve enerji f:;:{_lit\'/zsal;dke?zr”’
(2013) 2009 Tobit model tiketimi ) g
emisyonu
Hidrogti¢ ve nikleer tiiketimi
VZA | I gal .
Simsek 24 OECD I t?p ami, petrof ve d“og? gaz -Istenmeyen gikti: CO
. ) Malmquist tuketimi toplami, kémur 2
(2011) Ulkesi . e . salinimi
endeksi tiiketimi, galisan sayisi (milyon

kisi), sermaye stoku

*Not: ilgili calismada istenen ve istenmeyen girdi ile giktilar agikga belirtilmisse, bu bilgiler tabloda
yansitilmistir. Tabloda kisaltma olarak yer alan SBM: Slacks-based measurement (Artik tabanh 6lgim)
anlamina gelmektedir.
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Literattr bulgulari 1siginda, cevresel etkinlik konusunun gesitli donem, llke ya da bdlgelere
odaklanilarakincelendigi sdylenebilmektedir. Ancak, 6zellikle bélgesel dliizeyde gevresel etkinligin yillar
itibariyle gelisimini analiz eden galismalarin sayisinin sinirh oldugu goériilmektedir. Bu baglamda, bu
¢alismanin Tirkiye’'nin diizey 2 bolgelerini iceren kapsamli bir veri seti kullanimi, etkinlik dinamiklerini
yillar itibariyle ortaya koyan biitiincil bir ¢cerceveyi benimsemesi ve bu siiregte farkli yillar igin tutarli
karsilastirmalara imkan sunmasi agisindan literatiire katki saglayacagi dngorilmektedir.

Yontem

Bu arastirmanin temel amaci Tirkiye’de diizey 2 bélgelerinin gevresel etkinligini ortaya koymaktir.
Arastirma kapsaminda 2018-2023 dénemi temel alinmistir ve IBBS>ye gére Tirkiye>deki 26 diizey 2
bolgesine odaklaniimistir. Calismada temel alinan bolgeler Tablo 2’de yer almaktadir.

Tablo 2. Calismada Temel Alinan Bolgeler

Diizey 2 | Bolgedeki iller Diizey 2 | Bolgedeki iller

TR10 istanbul TR71 Nigde, Nevsehir, Kirikkale, Aksaray, Kirsehir

TR21 Tekirdag, Kirklareli, Edirne TR72 Kayseri, Sivas, Yozgat

TR22 Balikesir, Canakkale TR81 Karabiik, Bartin, Zonguldak

TR31 izmir TR82 Kastamonu, Gankiri, Sinop

TR32 Aydin, Denizli, Mugla TR83 Samsun, Amasya, Tokat, Corum

TR33 Kutahya, Usak, Manisa, Afyon TR90 Trabzon, Artvin, Gimlshane, Ordu, Giresun, Rize
TR41 Eskisehir, Bursa, Bilecik TRA1 Erzurum, Erzincan, Bayburt

TR42 Kocaeli, Bolu, Yalova, Sakarya, Diizce | TRA2 Agri, Kars, 1gdir, Ardahan

TR51 Ankara TRB1 Malatya, Elazig, Bingol, Tunceli
TR52 Konya, Karaman TRB2 Van, Mus, Bitlis, Hakkari

TR61 Isparta, Burdur, Antalya TRC1 Gaziantep, Kilis, Adiyaman
TR62 Adana, Mersin TRC2 Sanlurfa, Diyarbakir

TR63 Hatay, Kahramanmaras, Osmaniye TRC3 Mardin, Siirt, Batman, Sirnak

Literatiirde Tirkiye diizey 2 bélgeleri igin etkinlik skorlarini hesaplayan calismalar vardir. Ornegin
Gungor Aydemir (2023) bolgesel etkinligi dongisel ekonomisi agisindan 2020 yilini baz alarak
degerlendirmistir. Bu ¢alisma ise, kullanilan degiskenler ve ele alinan dénem agisindan literatlrdeki
¢alismalardan farklilagsmaktadir. Arastirmanin ele alindigi zaman diliminde 2023 sonrasina ait verilerde
(Ornegin, YV, X, X, X degiskenleri) eksiklikler bulunmaktadir. Bu sebeple, bu arastirmanin analizinde
ele alinan dénem, tam ve karsilastirilabilir veriye sahip 2018-2023 dénemiyle sinirlandiriimistir. Ote
yandan, literatiirde ar-ge gostergelerinin etkinlik analizlerindeki roli dikkate alinarak bu ¢alismada
da ar-ge degiskeninin modele dahil edilmesi amaglanmistir. Ancak, diizey 2 bélgelerine ait gayri safi
yurtici ar-ge harcamasi ve ar-ge insan giicli verilerinin 2018 yili ve sonrasi i¢cin mevcut olmasi sebebiyle
baslangi¢ noktasi olarak 2018 yili belirlenmistir. Ozetle, bu arastirmadaki analiz déneminin seciminde;
ar-ge gostergelerinin analize dahil edilebilmesi ve veri biutlnlGgiinlin saglanmasi belirleyici faktorler
olmustur.

Literatlirde cevresel etkinligin 6lgiminde ¢ok sayida degisken kullaniimaktadir. Modelin temsil
gliciini arttirmak igin calismanin veri setinde birden fazla girdi ve ¢ikti kullaniimasi hedeflenmistir. Bu
sirecte bu arastirma kapsaminda literatilirdeki calismalar temel alinarak toplamda alti girdi degiskenine
yer verilmistir. Bu degiskenler; istihdam, elektrik tiiketimi, toplam nifus, ar-ge harcamasi, otomobil
sayisi ve islenen tarim alanidir. ilgili veriler TUIK (2025b; 2025c)’ten temin edilmistir. Buna ek olarak bu
arastirmada iki tane ¢ikti degiskeni kullanilmistir. Bunlardan ilki, istenen ¢ikti olarak tanimlanan GSYH
degiskenidir. Bu degisken, TUIK (2025a) tarafindan yayimlanan Bélgesel Hesaplar veri tabanindan elde
edilmistir. ikinci cikti degiskeni ise Kiikiirt Dioksit (SOZ) degeridir. SO, istenmeyen ¢kt oldugundan
literatlirdeki calismalar temel alinarak modele ters gevrilmis bicimiyle (1/502) dahil edilmistir.
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Bir gevre sorunu olarak bilinen hava kirliligi dnemli bir kiiresel sorundur ve iklimsel nitelikler,
sanayilesme, nifus artisi, ulasim, sehirlesme, bélgelerin dogal yapisi gibi nedenlerle hava kirliliginin
seviyesi kayda deger olglide etkilenmektedir. Kirliligi etkileyen dnemli parametrelerin biri de kikirt
oksitlerdir (Sari, 2023, 5.1). T.C. Cevre, Sehircilik ve iklim Degisikligi Bakanligi (2023)’nin da vurguladigi
tzere SO, ana kaynag kikart orani yiiksek yaglarin, kémiir ve linyitin yakilmasidir ve ayrica kikurt
orani yliksek bronz ve tungun eritilmesiyle ortaya ¢cikmaktadir. Bu parametre sanayi, isinma ve trafik
bolgeleri ile olusan bir kirleticidir. Bu sebeple arastirmanin modelinde istenmeyen ¢ikti olarak yer
almaktadir.

Bu arastirmada kullanilan SO, degiskeni icin diizey 2 bolgelerinin verileri, illerin SO, &l¢lim
verilerinin diizenlenmesiyle yazar(lar) tarafindan olusturulmustur. Bu slire¢te ¢calismada ilk olarak, T.C.
Cevre, Sehircilik ve iklim Degisikligi Bakanligi biinyesinde yayimlanan Hava Kalitesi Biiltenlerinden
elde edilen ortalama istasyon 6l¢cim sonuglari incelenerek, illerin 2018-2023 yillari arasindaki SO,
ortalamalari derlenmistir. Calismaya tim duzey 2 bdlgeleri dahil edilmistir. Her diizey 2 bdlgesi igin,
o bolgede yer alan illerin ilgili yildaki ortalama istasyon 6lgciim sonuglari verileri kullanilarak bolgesel
ortalamalar tespit edilmistir. ilgili ddnemdeki veriler incelendiginde Usak ili icin 2018, 2019 ve 2020
yillarinda herhangi bir istasyonda 6l¢lim verisi bulunmamaktadir. Ayrica Adiyaman ili i¢in de 2018-
2023 donemi boyunca herhangi bir SO, 6l¢tlim verisi yoktur. Bunun diginda kalan iller icin séz konusu
donemde hava kalitesi izleme istasyonlarinda 6lglim sonuglari mevcuttur. Bu dogrultuda, ¢alismada
hesaplanan bolge ortalamalari ilgili donemde bdlgeyi olusturan illerde 6lgiim verisi bulunan
istasyonlarin 6lglim sonuglari dikkate alinarak titizlikle saptanmistir.

Bu arastirmada kullanilan gevresel etkinlik modelinin tim girdi ve ¢ikti degiskenleri, degisken
seciminde temel alinan galismalarla birlikte Tablo 3’te yer almaktadir.

Tablo 3. Girdi ve Cikti Degiskenlerinin Tanimlari

Degisken Adi ve Tanimi Temel Alinan Galisma(lar) Veri Kaynagi

T.C. Cevre, Sehircilik
ve iklim Degisikligi
Bakanhgi (2025)

% Kukurtdioksit (SOZ) (ug/ SO, Glingér Aydemir (2023), Liu vd. (2023),
m3) Zhao vd. (2022), Tunca (2020)

Ciktilar GSYH: Bashir vd. (2025), Ekiz Bozdemir
vd. (2024), Kog Arslan ve Giirler Hazman
V,: GSYH, deger (2009 Bazh), (2024), Glingor Aydemir (2023), Lacko vd.
bin TL ve zincirlenmis hacim (2023), Liu vd. (2023), Alkaya (2022), Zhao
vd. (2022), Matsumoto vd. (2020), Deniz
(2018), Song vd. (2013)

TUIK (2025a)

isgiicii: Bashir vd. (2025), Li vd. (2025),
Glingor Aydemir (2023), Alkaya (2022),
Matsumoto vd. (2020), Deniz (2018), Song
vd. (2013)

X isteki duruma gore
istihdam [15 yas ve lzeri- bin
kisi]: Toplam

TUIK (2025c)

Enerji/elektirik tiiketimi: Bashir vd. (2025), Li
vd. (2025), Glingor Aydemir (2023), Liu vd.
(2023), Alkaya (2022), Zhu vd. (2022), Zhao
vd. (2022), Kogak vd. (2021), Matsumoto
vd. (2020), Deniz (2018), Han vd. (2018),
Girdiler Ozkan ve Ozcan (2018), Song vd. (2013)

x,: Elektrik tketimi (Mwh) TUIK (2025b)

X, Adrese dayali nifus kayit
sistemine gore yas grubu ve
cinsiyete gore niifus: Toplam

Niifus: Zhu vd. (2022), Tunca (2020), Ozkan

ve Ozcan (2018), Deniz (2018) TUIK (2025¢)

X, Gayrisafi yurtigi ar-ge Ar-ge: Ekiz Bozdemir vd. (2024), Kogak vd.

harcamas! (1000 TL) (2021), Gzkan ve Gzcan (2018) TUIK (2025¢)

X Motorlu kara tasitlari sayisi:

Bin kisi basina otomobil sayisi Tasit: Tunca (2020), Deniz (2018) TUIK (2025c)

X Toplam islenen tarim alani | Alan: Lacko vd. (2023), Liu vd. (2023), Zhao

(hektar) vd. (2022) TUIK (2025¢)
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Calismada diizey 2 bolgeleri igin kullanilan degiskenlerin gézlem sayisinda herhangi bir eksiklik
bulunmamaktadir. Kullanilan degiskenlere ait 6zet istatistikler Tablo 4’te detayli bicimde sunulmustur.

Tablo 4. Ozet istatistikler

Degisken Gozlem Sayisi Ortalama Std. Sap. Min Max

v, 156 0,0933 0,041 0,017 0,259

v, 156 75.084.948 116.791.623 10.433.907 717.183.617
X, 156 1.120,6 1.070,5 295 6.569

X, 156 10.518.250 8.544.555 1.063.274 43.169.889
X, 156 3.231.445 2.747.238 785.265 15.907.951
X, 156 5.239.706 14.749.172 67.850 112.200.715
X, 156 141,865 62,452 21 322

X, 156 764.490 546.670 69.104 2.144.235

Literatlrdeki galismalarin 6ne gikardigl gibi, cevresel etkinligi konu alan arastirmalarda VZA
yaklasimi siklikla kullanilan ve 6ne ¢ikan yontemlerden biridir. Bilindigi lizere, VZA her bir girdi ve
ciktiya iliskin etkinsizlik kaynaklarinin ve miktarlarini belirlenmesi, etkin gruplarin karsilastirilabilmesi,
etkinsizlik kaynaklarinin (ve miktarlarinin) tanimlanmasi gibi énemli avantajlar sunmaktadir (Cooper
vd., 2007, s.14). Bu durum etkinlik hesaplamalarinda bu yontemin tercih edilme sebeplerinden biri
olarak 6ne ¢ikmaktadir. Bununla birlikte, VZA etkinlik olgitleri cevresel performans 6l¢limiinde de
popilerlik kazanmistir (Zhou vd., 2008, s.1). S6z konusu avantajlari ve etkinlik hesaplamalarinda
yaygin sekilde kullanilmasinin etkisiyle bu ¢alismada bu ydontem tercih edilmistir.

VZA, 6lgege gore degisken getiriyi kabul eden Banker Charnes Cooper (BCC) modeliyle ya da 6lgege
gore sabit getiriyi kabul eden Charnes Cooper Rhodes (CCR) modeliyle yapilabilmektedir. Olcege gore
sabit getiri (CRS), girdilerde hangi oranda artis yapilirsa ¢iktilarda da ayni oranda artis gériilmesi
durumudur. Olcege gore degisken getiri (VRS) ise ciktilarda girdilerdeki artis miktarina karsilik daha
¢ok veya daha az artig goriilebilmesi durumudur (Sari, 2015, s.39).

Banker vd. (1984) tarafindan tanitilan BCC modeli farkli bigimlerde formiile edilebilmektedir.
Bu kapsamda VZA yaklasiminda BCC modeli, j=1,2,...,n olmak lizere n adet karar verme biriminin
bulundugu, her bir karar verme biriminin ayni s ¢iktiyi farkh miktarlarda (y,,-' r=1,2,...,s) Urettigi, ayni
m girdiyi farkl miktarlarda (x’,j, i=1,2,...,m) kullandig varsayimi altinda Banker vd. (2004)'nin sundugu
Uzere Esitlik 1’deki gibi ifade edilebilir (Banker vd., 2004, s.346):

min g - X7 S + XSy

Kisitlar : 9 x, = ZI.”:lxl_in+S‘,i =1,2,..,m,
Vo = ZLVM,-‘S:I r=12..,s 1= Zj"ﬂ}tj, 0 <AS,S Vir,j. (1)

Esitlik 1’de gosterilen BCC modelinin ikili (dual) formu da ayni verilerden elde edilebilmekte olup
Esitlik 2’deki gibi formiile edilmektedir (Banker vd., 2004, s.347):

Max z = ¥ uy -ug;

i=1"r

.\ _ m _ < i =
KISIt/ar.Z,ﬂU,y,, A ST 0,j=1,..,n,

m

nvx, =1, v 2gu 2€ ;uoisareti serbest. (2)

Genel itibariyle bakildiginda VZA yaklasiminda toplamsal model, CCR modeli, BCC modeli, dlcege
gore azalan/artan getiri modeli, aylak tabanl 6l¢tim ve stper aylak tabanh model gibi pek cok model
kullaniimaktadir (Killi ve Uludag, 2020, s.810). Cesitli modeller bulunmakta birlikte, bu ¢alismada
veri seti g6z 6nliinde bulundurularak girdi odakli, degisken 6lgek getirili (VRS) klasik tek asamali VZA
modeli kullaniimistir. Bu model BCC modelini temel almaktadir. Cinaroglu vd. (2018, s.1036)'nin de
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vurguladigi Gzere etkinlik skorlari O ile 1 arasinda degisen degerlere sahiptir ve bu skorun 1 degerini
almasi %100 etkinligin saglandigini géstermektedir. Bununla birlikte, skorunun 1’den kiigiik olmasi ise
etkinligin saglanamadigini belirtmektedir.

Analiz ve Bulgular

Bu arastirmada bolgelerin 2018-2023 vyillari arasindaki c¢evresel etkinlik degerleri, DEAP 2.1
programi kullanilarak hesaplanmistir. Arastirmada temel alinan model olan BCC modeli, teknik
etkinlik ve olgek etkinlik degerlerinin 6lglimiine olanak tanimaktadir. Bu dogrultuda bu bélimdeki
tablolarda yer alan “vrste” ifadesi degisen getiri varsayimi altinda teknik etkinligi (VRS teknik etkinlik),
“crste” ise sabit getiri varsayimi altinda teknik etkinligi (CRS teknik etkinlik) temsil etmektedir. Olgek
etkinligi ise bu iki degerin orani olan “crste/vrste” ifadesini gostermektedir. Bunun yani sira bélgelerin
cevresel etkinlikleri ortaya koyulurken medyan ve ceyreklik degerlere (Q1 ve Q3) de yer verilmistir.
Bu slirecgte klgukten blylge dogru siralanmis veri setinde birinci ¢eyrek deger (Q1), ilk 13 gézlemin
medyan degerini, l¢lnci ceyrek deger (Q3) ise son 13 gézlemin medyan degerini temsil etmektedir.

2018-2023 donemi igin etkinlik skorlarina gore; TR10, TR32, TR81, TR90, TRA1, TRA2 ve TRC3
bélgeleri hem sabit hem de degisken getiri etkinlik degerlerine gore etkin bolgeler (etkinlik degeri:
1.00) olarak 6ne ¢ikmaktadir. Bu bélgeler ayni zamanda 6lgek etkinlik sonuglarina gére de etkindir.
Ote yandan, TR61, TR62, TR82, TRB2, TRC1 bélgeleri de s6z konusu dénemde degisken getiri etkinlik
degerlerine gore etkin bolgelerdir. 2018-2023 donemine ait ortalama degerler, Turkiye’deki diizey 2
bélgelerinin cevresel etkinlik skorlarinda hafif bir artis egilimi oldugunu ortaya koymaktadir. incelenen
dénemde, 2019 ve 2022 yillarinda gevresel etkinlik skorunda dislis yasanirken 2020, 2021 ve 2023
yillarinda artis gézlemlenmistir. Bununla birlikte, bolgeler arasinda gevresel etkinlik degerlerinde
onemli dalgalanmalar oldugu gériilmektedir. Bu siireci detayl ortaya koymak amaciyla ilk olarak,
2018-2020 yillariniigeren gevresel etkinlik skorlari ceyreklik degerler esliginde Tablo 5’te sunulmustur.

Tablo 5. Bolgelerin Cevresel Etkinlik Degerleri: 2018-2020

2018 2018 2018 2019 2019 2019 2020 2020 2020
crste vrste olgek crste vrste olgek crste vrste olgek

TR10 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR21 0.840 0.933 0.901 0.892 0.936 0.953 0.953 0.982 0.971
TR22 1.000 1.000 1.000 0.973 0.978 0.995 1.000 1.000 1.000
TR31 0.860 0.877 0.981 0.850 0.873 0.974 0.870 0.871 0.998
TR32 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR33 0.692 0.752 0.920 0.758 0.797 0.951 0.793 0.803 0.988
TR41 0.793 0.794 0.998 0.757 0.771 0.981 0.728 0.737 0.988
TR42 0.980 0.990 0.990 0.975 0.982 0.993 0.962 0.985 0.977
TR51 0.905 0.914 0.990 0.970 1.000 0.970 0.974 1.000 0.974
TR52 0.844 0.844 0.999 0.839 0.840 0.999 0.875 0.922 0.949
TR61 1.000 1.000 1.000 1.000 1.000 1.000 0.999 1.000 0.999
TR62 0.942 1.000 0.942 0.971 1.000 0.971 1.000 1.000 1.000
TR63 0.935 1.000 0.935 0.880 0.883 0.997 0.850 0.856 0.993
TR71 0.889 0.895 0.993 0.802 0.821 0.976 0.867 0.871 0.996
TR72 0.721 0.790 0.913 0.802 0.806 0.995 0.808 0.809 0.999
TR81 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR82 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR83 0.850 0.853 0.997 0.872 0.873 0.999 0.872 0.921 0.947
TR0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Tablo 5. Devami

2018 2018 2018 2019 2019 2019 2020 2020 2020
crste vrste olcek crste vrste olgek crste vrste olcek

TRA1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRA2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRB1 0.955 0.958 0.998 1.000 1.000 1.000 0.716 0.928 0.772
TRB2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRC1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRC2 0.658 0.679 0.970 0.631 0.636 0.993 0.653 0.672 0.972
TRC3 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Medyan | 0.968 1.000 0.999 0.974 1.000 0.999 0.987 1.000 0.999
Q1 0.850 0.877 0.981 0.850 0.873 0.981 0.867 0.871 0.977
Qa3 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

*Not: Q1, kiigiikten blylge dogru siralanmis veri setinde ilk 13 gézlemin medyan degerini temsil etmekte
olup 7. goézleme; Q3 ise son 13 gbzlemin medyan degerini temsil etmekte olup 20. gézleme karsihk
gelmektedir.

Analiz bulgularinin 6ne c¢ikardig1 Gzere, 2018-2023 yillarinda degisken getiri etkinlik degerlerine
gore bolgelerin cevresel etkinlik skorlari 0.636-1.00 arasinda degismektedir. ilgili ddnemde 0.636 ile
en dislik etkinlik degerine sahip boélge 2019 yilinda TRC2 boélgesidir. TRC2 bolgesi, 2018’den 2020
yilina kadar gevresel etkinlikte en diistik skora sahip bolge olarak 6ne ¢ikmaktadir. Fakat, 2021 yili ve
sonrasi bu bélgenin etkinliginde kayda deger bir artis oldugu goz carpmaktadir. 2021 ve 2022 yilinda
sirasiyla 0.768 ve 0.764 skor ile TR41 bolgesi etkinligi en dusik bolge iken 2023 yilinda ise 0.764
skor ile TR33 bdlgesi etkinligi en dislik bolge olmustur. 2021-2023 yillarini iceren etkinlik sonuglari
ceyreklik degerler ile birlikte Tablo 6’da yer almaktadir.

Tablo 6. Bolgelerin Cevresel Etkinlik Degerleri: 2021-2023
2021 2021 2021 2022 2022 2022 2023 2023 2023

crste vrste olgek crste vrste olcek crste vrste olcek
TR10 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR21 1.000 1.000 1.000 0.918 0.971 0.945 0.949 0.951 0.998
TR22 1.000 1.000 1.000 0.883 0.948 0.931 0.933 0.935 0.998
TR31 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR32 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

TR33 0.784 0.822 0.953 0.709 0.766 0.925 0.716 0.764 0.938
TR41 0.749 0.768 0.975 0.737 0.764 0.964 0.773 0.779 0.993
TR42 0.754 0.910 0.829 0.893 0.918 0.973 0.950 0.952 0.998
TR51 0.930 0.936 0.994 0.917 0.938 0.978 0.972 0.982 0.990
TR52 0.896 0.897 0.999 0.819 0.844 0.971 0.808 0.830 0.974

TR61 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR62 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR63 1.000 1.000 1.000 0.919 0.933 0.984 0.909 0.969 0.939

TR71 0.782 0.841 0.930 0.860 0.891 0.966 0.894 0.909 0.983
TR72 0.835 0.867 0.963 0.786 0.798 0.985 0.789 0.793 0.996
TR81 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TR82 0.996 1.000 0.996 1.000 1.000 1.000 1.000 1.000 1.000
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Tablo 6. Devami

2021 2021 2021 2022 2022 2022 2023 2023 2023
crste vrste olgek crste vrste olcek crste vrste olcek

TR83 0.923 0.931 0.992 0.883 0.885 0.998 0.920 0.950 0.969
TR9O 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRA1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRA2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRB1 0.723 0.931 0.776 0.755 0.936 0.807 0.744 0.906 0.821
TRB2 0.813 1.000 0.813 1.000 1.000 1.000 1.000 1.000 1.000
TRC1 0.962 1.000 0.962 1.000 1.000 1.000 1.000 1.000 1.000
TRC2 0.895 0.963 0.929 0.716 0.865 0.828 0.942 1.000 0.942
TRC3 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Medyan | 0.998 1.000 1.000 0.960 0.986 0.999 0.986 1.000 0.999
Q1 0.835 0.931 0.962 0.860 0.891 0.966 0.909 0.935 0.983
Q3 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bolgelerin etkinlik skorlarindaki gorece distk performanslarini degerlendirirken girdi ve cikti
degerlerinin kapsamli analizi 6nem tasimaktadir. Bu baglamda, arastirmada kullanilan girdi ve
ciktilarin dénem ortalamalari Tablo 7’de sunulmustur. ilgili veriler incelendiginde, 6zellikle TRC2 ve
TR33 bolgelerinin 1/SO2 parametresinde oldukga disik degerlere sahip oldugu gozlemlenmektedir.
TRC2 bolgesinin gayrisafi yurtigi ar-ge harcamasinda sondan 6. sirada ve otomobil sayisi verisinde
sondan 4. sirada yer almasi disiik etkinlik skorlarini agiklamak i¢in 6nemli ipuglari barindirmaktadir.
TR41 bolgesinin ise, islenen tarim alani ve otomobil sayisi verilerinde ortalama degerlere gére 26 bolge
icerisinde siraslyla 9. ve 6. sirada olmasi, diger girdilerde yliksek degere sahip olmasina ragmen 1/502
parametresinde 8. sirada ve GSYH’de ise 5. sirada yer almasi bélgenin etkinlik degerlerini kayda deger
olglide etkilemekte ve nigin etkinlik degerlerinde son siralarda yer aldigina dair fikir sunmaktadir.

Tablo 7. Kullanilan Degiskenlerin Dénem Ortalamalari

Y. _ort Y. _ort x__ort X__ort X__ort X _ort X__ort X _ort
1 2 1 2 3 4 5 6

TR52 0.102 47.100.000 865 9.727.174 2.520.893 2.156.065 164 2.126.481
TR72 0.065 42.300.000 788 6.159.533 2.484.321 2.094.364 157 1.946.264
TR71 0.082 26.600.000 534 4.762.111 1.622.988 1.115.363 159 1.569.142
TRC2 0.057 35.400.000 878 8.711.317 3.906.390 917.748 39 1.449.666
TR83 0.092 40.900.000 1.074 5.961.654 2.831.170 1.343.102 151 1.301.857
TR33 0.043 59.900.000 1.190 | 11.000.000 | 3.143.088 3.020.693 160 1.275.719
TR51 0.140 187.000.000 | 2.038 | 15.900.000 | 5.689.913 40.800.000 287 1.137.630
TR21 0.071 50.400.000 787 11.900.000 | 1.877.758 2.548.920 153 951.275
TR41 0.110 | 104.000.000 | 1.573 | 18.800.000 | 4.237.356 7.603.103 181 821.234
TRB2 0.037 20.300.000 539 2.138.059 2.173.859 731.000 22 752.763
TRA2 0.086 11.300.000 325 1.141.571 1.106.429 396.154 28 729.294
TRA1 0.126 16.000.000 344 1.773.964 1.079.062 1.307.749 91 601.433
TR62 0.112 75.600.000 1.358 | 13.400.000 | 4.132.363 1.981.653 160 580.880
TR61 0.139 76.300.000 1.279 | 11.000.000 | 3.298.440 2.392.465 217 562.891
TR63 0.065 43.400.000 956 15.800.000 | 3.337.291 944.621 139 531.592
TR22 0.089 36.600.000 665 8.090.847 1.798.121 1.092.771 179 528.695
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Tablo 7. Devami

yl_ort yz_ort xl_ort xz_ort xs_ort x4_ort xs_ort xs_ort
TR32 0.068 63.900.000 1.242 | 10.700.000 | 3.188.603 1.570.573 198 509.397
TRC3 0.071 28.000.000 465 4.442.050 2.358.496 386.771 22 508.515
TRB1 | 0.091 24.300.000 591 3.751.462 1.755.631 1.531.695 109 433.999
TR82 0.082 13.300.000 314 2.015.820 801.262 485.023 150 415.809

TRC1 0.086 44.200.000 823 10.400.000 | 2.880.030 1.063.434 110 355.485

TR42 0.115 115.000.000 | 1.496 | 23.200.000 | 4.065.929 13.400.000 141 273.182

TR31 0.089 118.000.000 | 1.642 | 21.000.000 | 4.408.306 6.133.131 192 180.618

TR90 0.113 39.600.000 1.057 5.069.658 2.700.536 1.281.842 115 173.811

TR81 0.093 14.600.000 371 5.447.827 1.043.640 715.500 163 87.367

TR10 0.202 | 618.000.000 | 5.945 | 41.100.000 | 15.600.000 | 39.200.000 202 71.743

Bolgelerin Olgege gore getiri egilimleri incelendiginde; TR33 bdlgesinin tiim yillarda artan getiri
sergiledigi gbzlemlenmistir. Bununla birlikte, TR72 bolgesinin 2020 yili harig (2020 yili sabit getiri),
TRB1 bolgesinin 2019 yili harig (2019 yili sabit getiri) ve TR21 bolgesinin 2021 yili harig (2021 yili
sabit getiri) diger tim yillarda artan getiri sergiledigini vurgulamak gerekir. Ote yandan, TR61 bélgesi
2020 yih disinda (2020 yili azalan getiri) ve TR82, TRC1 bdlgeleri 2021 yili harig (2021 yil artan getiri)
sabit getiri egilimi sergilerken TRC3, TRB2, TRA2, TRA1, TR90, TR81, TR32 ve TR10 bolgelerinde ise
tim yillarda sabit getiri durumu hakimdir. TRC2 bélgesinin ise yalnizca 2019 yilinda 6lgege gbre artan
getiri, diger yillarda ise azalan getiri sergiledigi gozlemlenmistir. Diger bolgelerin getiri egilimlerinde
ise yillar itibariyle dnemli 6lctide farkhiliklar bulunmaktadir.

Analiz bulgulari, Turkiye'de diizey 2 bolgeleri arasinda ¢evresel performans agisindan kayda deger
farkhhklar oldugunu gostermektedir. Bu eksende, bdlgelerin degisken getiri etkinlik degerlerine
gbre 2018-2023 donemine ait ortalama cevresel etkinlik degerleri Sekil 1’de gorsellestirilmistir. S6z
konusu donemdeki ortalama gevresel etkinlik degerlerine gére; TR10, TR32, TR61, TR62, TR81, TR82,
TR90, TRA1, TRA2, TRB2, TRC1 ve TRC3 bolgelerinde etkinlik %100 saglanmistir. Etkinlik skorunda bu
bolgeleri, ortalama etkinlik skoru 0.90°dan biylk olan TR22, TR21, TR51, TR42, TRB1, TR63, TR31 ve
TR83 bolgeleri takip etmektedir. Oranlar dikkate alindiginda, bu bdlgelerin kiiglk iyilestirmeler ile
etkin olabilecegi sdylenebilir. Ortalama etkinlik skorunda en disiik degere ise TR41 bolgesi (0.769)
sahip olup bunu TR33 (0.784), TRC2 (0.803), TR72 (0.811), TR52 (0.863) ve TR71 (0.871) bolgeleri
takip etmektedir (Sekil 1).

<0.79 0.79-0.8 0.8-0.82 0.82-0.84 0.84-0.85 0.85-0.87 0.87-0.89
089-09 o9-092 o9z2-093 [oo3-095 [Joos5-097 [Joo7-098 =098

Sekil 1. Bolgelerin 2018-2023 Dénemi Ortalama Cevresel Etkinlik Degerleri
Kaynak: Yazar tarafindan olusturulmustur.

Istanbul Gelisim University Journal of Social Sciences 01671«



Sonug ve Oneriler

Cevresel surdirilebilirligin saglanmasinin yasanabilir bir gelecegin insasi igin olduk¢a 6nemli
oldugu bilinen bir gergektir. Stirdirtlebilir kalkinma prensipleri dogrultusunda gerek llkelerin gerekse
bdlgelerin performanslarinin gok boyutlu gostergelerle 6l¢limii ve degerlendirilmesi kritik bir gereklilik
haline gelmistir (Sarag ve Alptekin, 2017, s.35). Ulke/bélgelerin gevresel performanslarini sistematik
bigimde arttirmalari 6nem arz etmekte olup bu siiregte de konuyu ele alan bilimsel aragtirmalarin
yonlendirici rolii bulunmaktadir. Bu dogrultuda bu arastirma Tiirkiye iBBS diizey 2 kapsamindaki
26 istatistiki bolgenin 2018-2023 dénemindeki cevresel etkinligini ortaya koymayl amaglamaktadir.
Yontem olarak klasik tek asamali VZA modelinin kullanildigi bu arastirmanin bulgulari, cevresel
etkinlik degerlerinde yillar ve bolgeler arasi farkhliklar oldugunu ortaya koymaktadir. Analiz sonucuna
gore bolgelerin 2018-2023 yillarina ait gevresel etkinlik skorlari 0.636-1.00 arasinda degismektedir.
Degisken getiri etkinlik degerlerine gore; 0.636 ile en dislik etkinlik degerine sahip bdlge 2019 yilinda
TRC2 bolgesidir. TRC2 bolgesi, 2018’den 2020 yilina kadar gevresel etkinlikte en disik skora sahip
bblge olarak one ¢ikmakta iken 2021 yili ve sonrasi bu bolgenin etkinliginde kayda deger bir artis
vardir. 2021 ve 2022 yillarinda sirasiyla 0.768 ve 0.764 skor ile TR41 bolgesi etkinligi en dislik bolge
iken 2023 yilinda ise 0.764 skor ile TR33 bolgesi etkinligi en disik bélge olmustur.

Bu arastirmanin bulgularina gore; séz konusu dénemde ortalama cevresel etkinlik degerlerinde
etkin bolgeler (%100) olarak 6ne ¢ikmakta olan bolgeleri (TR10, TR32, TR61, TR62, TR81, TR82, TRIO,
TRA1, TRA2, TRB2, TRC1 ve TRC3), ortalama etkinlik skoru 0.90’dan bliylk olan TR22, TR21, TR51,
TR42, TRB1, TR63, TR31 ve TR83 bolgeleri takip etmekte olup bu bolgelerin oranlar dikkate alindiginda
kiglk iyilestirmeler ile etkin olabilecegi sdylenebilmektedir. Genel itibariyla bakildiginda ise TR41,
TR33 ve TRC2 bolgeleri dusik etkinlik skorlarinda 6n plandadir. Bu eksende, Tirkiye'de bolgelerin
cevresel etkinliginin iyilestirilmesi ve bdlgesel farkhliklar dikkate alinarak daha etkin yaklasimlarin
benimsenmesi 6nemli olmaktadir.

Bu arastirmada elde edilen analiz bulgularindaki etkin bolgeler dikkate alindiginda, bolgesel
farkliliklar altyapi, tretim, ar-ge, girisimcilik, yenilik kapasitesi ve yatirnm farkliliklari ile agiklanabilir.
Bununla birlikte, TRC2 ve TR33 bélgeleri yiiksek SO, degerleriile one gikmaktadir. TRC2 bdlgesinin ayni
zamanda ar-ge harcamasi verileri de diizey 2 bdlgelerine kiyasla oldukga duglktir. TRC2 bolgesinin
Sanlurfa ve Diyarbakir illerinden olustugu dikkate alindiginda bu illerin ayni zamanda “illerin ve
bélgelerin sosyo-ekonomik gelismislik siralamasi arastirmasi SEGE-2017” sonuglarinda altinci
gelismislik kademesinde yer aldigini da vurgulamak gerekir. ilgili arastirmada Sanliurfa’nin saglik ve
egitim boyutlarindaki degiskenlerde, Diyarbakir’in ise istihdam ve egitim alanindaki degiskenlerde
iyi degerlere sahip olmadigi dile getirilmektedir (T.C. Sanayi ve Teknoloji Bakanligi, 2019). TR33
bolgesi illerinin ise bolgeyi iceren raporlarda lretim yapilarinin gesitliligi, niteligi ve ekonomik yapisi
acisindan birbirinden énemli dl¢lide farkh oldugu ve bélge illeri arasinda ileri ve geri baglantilarinin
kisith oldugunu vurgulanmaktadir (T.C. Zafer Kalkinma Ajansi, 2014). Ote yandan, TR41 bélgesi sanayi
agirhkli bir yapiya sahiptir. Bu boélge illeri arasinda inovasyon, teknoloji, ihracat gesitliligi agisindan
ayrismalar vardir. Firmalarin teknoloji girisimciligi ve nitelikli is glicl agisindan zayif yonlerinin
bulundugu bilinmektedir (T.C. Bursa Eskisehir Bilecik Kalkinma Ajansi, 2020). Dolayisiyla, bolgelerin s6z
konusu donemdeki etkinlik skorlarini bu parametreleri gz 6niinde bulundurarak degerlendirmekte
fayda vardir.

Ote yandan, arastirmada elde edilen 2018-2023 dénemine ait ortalama degerler, Tiirkiye’deki
diizey 2 bolgelerinin gevresel etkinlik skorlarinda hafif bir artis egilimi oldugunu da ortaya koymaktadir.
incelenen dénemde, 2019 ve 2022 yillarinda ¢evresel etkinlik skorunda diisiis yasanirken 2020, 2021
ve 2023 yillarinda ise artis gozlemlenmistir. Cevresel etkinlikteki yillar icindeki degisimi, degisen ve
doénisen kiiresel dinamikler, gevresel politikalar, yenilenebilir kaynakli kurulu gii¢ artisi ve teknoloji
yatinnmlarindaki artis ile agiklamak mimkindr.

Bu arastirmada elde edilen bulgulardan hareketle c¢esitli 6nerilerde bulunulabilir. Déngusel
ekonomi, genel olarak ekonomilerin surdirilebilir kalkinmasini ve 6zel olarak gevresel performansi
iyilestirmek amaciyla satin alma ve Uretim kaynakh atiklari minimuma indirecek ileri teknolojiler
ve slregler gerektirmektedir (Mavi ve Mavi, 2019, s.659). Bu eksende bu arastirma sonuglarina
dayanarak gevresel etkinligin arttirilmasinda dijitallesmeye ve teknolojik stireglere bolgesel anlamda
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destek verilmesinin oldukga 6nemli oldugunu dile getirmek gereklidir. Literatlirde Endistri 4.0 ve
donglisel ekonominin benimsenmesini destekleyen politikalar gelistirilmesinin ve siireg yapilarinda
surdarilebilirlik uygulamalarini benimseyen kuruluslara stibvansiyonlar sunulmasinin olduk¢a 6nemli
oldugu vurgulanmaktadir (Yadav vd., 2020, s.12). Bu baglamda stirdiriilebilirlik odakli, dijital ve gevreci
politika ve tesvik mekanizmalarinin hayata gegirilmesi, Tlrkiye’nin biylime verileri ve sektorel gelisim
siireci goz 6nitinde bulunduruldugunda ve s6z konusu siireglerin cevresel baskilari artirma potansiyeli
dikkate alindiginda bliyik 6nem tasimaktadir. Bu nedenle, bolgelerin ¢evresel performanslarinin
stratejik ve dengeli bir bicimde arttirilmasini saglamak amaciyla yesil yatirimlarin arttiriimasina
yonelik faaliyetler gergeklestirilebilir ve stirdiirilebilir yaklasimlari benimseyen firmalari destekleyici
mekanizmalar hayata gecirilebilir. Ayni zamanda, cevresel etkinligi arttirmaya yonelik farkindalik
¢alismalari daytrGtulebilir; bu sirecte daha etkin faaliyet gosteren bolgelerle koordinasyon saglanarak
ve bolgesel kosullar dikkate alinarak cevresel performans farkliliklarinin azaltiimasi ile gevresel
performansta 6nde gelen bolgelerin potansiyellerinin etkin sekilde degerlendirilerek gliclendirilmesi
hedeflenebilir. Bu dogrultuda kapsaml bir strateji olusturularak hayata gegirilebilir. Son olarak,
cevre sorunlarinin ¢ézimiinln is birligini gerekli kildig1 dikkate alindiginda, kamu, 6zel sektor, sivil
toplum kuruluslari basta olmak Uzere sektér paydaslarinin; tarim, hayvancilik, sanayi gibi farkli
alanlarda stirdirdlebilirlige katki sunan ¢evre dostu, akilli ve yenilik¢i uygulamalarin gelistiriimesi ve
kullaniminin tegvikine yonelik is birligi icerisinde atacagi adimlarin siirece 6nemli katkilar saglayacagi
distintilmektedir.

Beyanlar
Etik kurul beyani: Yazar, calismanin etik kurul izni/onayi gerektirmedigini beyan eder.
Yazarlik katkilari: Calismanin tamami tek bir yazar tarafindan yapilmistir.
Cikar Catigsmasi Beyani: Yazar bu makale ile ilgili herhangi bir ¢ikar ¢atismasi bildirmemistir.

Finansal Destek: Calisma i¢in hicbir kurum ya da kisiden finansal destek alinmamistir.
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Summary

Environmental efficiency analyses, which have gained importance with their global and local
dimensions, are considered as a key tool in achieving sustainable development goals. Considering
factors such as growth data, sectoral development process, and regional differences, improving
environmental performance through the development of strategic policies at the regional level and
the adoption of effective approaches is necessary to achieve sustainable development goals in Tiirkiye.
In this context, this study aims to reveal the environmental efficiency of 26 regions in Tiirkiye within
the scope of NUTS level 2 for the period 2018-2023. In the study, the input-oriented, variable returns
to scale (VRS) classical one-stage Data Envelopment Analysis (DEA) model is used as the method.
In the model, six input variables are used: employment, electricity consumption, total population,
R&D expenditure, number of automobiles and cultivated agricultural area. In addition, two output
variables, GDP and SO,, are considered.

The findings indicate that environmental efficiency scores vary across both regions and years.
According to the variable return efficiency values, the environmental efficiency scores of the regions
for the relevant period vary between 0.636-1.000. According to the average environmental efficiency
values; TR10, TR32, TR61, TR62, TR81, TR82, TR90, TRA1, TRA2, TRB2, TRC1, and TRC3 regions stand
out as efficient regions (100%). These regions are followed by TR22, TR21, TR51, TR42, TRB1, TR63,
TR31, and TR83 regions with an average efficiency score greater than 0.90. Considering the ratios,
it can be said that these regions can be efficient with minor improvements. However, TR41, TR33,
and TRC2 regions stand out with very low efficiency scores. Considering efficient regions, regional
differences can be explained by differences in infrastructure, production, R&D, entrepreneurship,
innovation capacity and investment. The average values obtained in the study reveal that there is
a slight upward trend in the environmental efficiency scores of the level 2 regions in Tiirkiye. This
change over the years can be explained by changing and transforming global dynamics, environmental
policies, increase in renewable installed capacity and increase in technology investments.

Based on the findings, it is thought that regional support for digitalization and technological
processes is very important in increasing environmental efficiency in a balanced way. The
implementation of sustainability-focused, digital, and environmentally friendly policies and incentive
mechanisms is highly important, considering Tiirkiye’s growth data and sectoral development process,
and taking into account the potential of these processes to increase environmental pressures. For
this reason, activities aimed at increasing green investments can be carried out and mechanisms
supporting companies that adopt sustainable approaches can be implemented in order to ensure that
the environmental performance of regions is increased in a strategic and balanced way. At the same
time, awareness campaigns aimed at increasing environmental efficiency can also be conducted. In
this process, coordination with regions that are more effective in this regard can be established, and
by taking regional conditions into account, the goal can be to reduce differences in environmental
performance and to effectively evaluate and strengthen the potential of regions that are leading
in environmental performance. In this regard, a comprehensive strategy can be developed and
implemented. Finally, considering that solving environmental problems requires cooperation, it is
believed that steps taken in collaboration by stakeholders in the sector, primarily the public sector,
private sector, and civil society organizations, to promote the development and use of environmentally
friendly, smart, and innovative practices that contribute to sustainability in different areas such as
agriculture, livestock, and industry, will make significant contributions to the process.
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Sardurulebilir Yesil Hastaneler: LEED Sertifikali Hastanelerin
Turkiye’deki Durumu ve Web iceriklerinin Degerlendirilmesi

Sustainable Green Hospitals: The Status of LEED Certified
Hospitals in Turkiye and Evaluation of Their Web Content

Sait SOYLER .
Oz
Amag: Bu calismanin amaci, LEED (Enerji ve Cevre Tasariminda
Liderlik) sistemine kayith kurumlar igerisinde saghk kurumlarinin
oranini ve sertifika dizeylerini ulusal ve uluslararasi oOlgekte
karsilastirmali olarak ortaya koymak ve Turkiye’de faaliyet
gosteren LEED sertifikali saghk kurumlarindan gold ve platinum
dizeyinde sertifikaya sahip olanlarin web sitelerinde yesil hastane
uygulamalarina iliskin paylasilan bilgileri, LEED’in yedi alt boyutu
cercevesinde betimsel igerik analizi yontemiyle incelemektir. Bu
kapsamda calisma, yesil hastane uygulamalarinin sertifikasyon
dizeyi ile web tabanl seffaflik ve bilgi paylasimi arasindaki iliskiye
odaklanarak, Tirkiye’deki mevcut durumu ortaya koymayi ve iyi
uygulama 6rneklerine yonelik gcikarimlar sunmayi hedeflemektedir.

Yontem: Arastirma, ikincil veri analizi ile web sitesi incelemesine
dayali betimsel igerik analizinin birlikte kullanildigi bir tasarima
sahiptir. LEED sistemine kayitli kurumlarin verileri LEED proje
dizininden elde edilmistir. Turkiye’de faaliyet gosteren, dizinde yer
alan ve sertifika sahibi olan saglik kuruluslari belirlenerek sertifika
seviyesi ve konumu agisindan incelenmistir. Daha sonra, gold ve
platinum sertifikali hastanelerin web igerikleri LEED kategorilerine
dayali tematik bir gergeve kullanilarak analiz edilmistir.

Bulgular: Elde edilen bulgular sisteme kayitli kuruluslarin biytk bir
kisminin ABD’de yer aldigini ve saglik kurumlarinin oransal olarak
kigtk bir pay sahibi oldugunu gostermistir. Turkiye’den 34 saglik
kurulusu kayithdir ve bunlarin 13 tanesi gold, 2 tanesi platinum olmak
Uzere 15'i sertifikalidir. Web sitelerinin icerik analizi neticesinde,
kurumlarin sertifika sahibi olduklarini siklikla beyan ettikleri ancak
LEED kategorileriyle uyumlu ayrintili bilgileri nadiren sagladiklari
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olmalarina ragmen yesil hastane uygulamalarini iletmede sinirl bir 6ncelige ve seffafliga sahip olduguna
isaret etmektedir. Yesil uygulamalarin web tabanli olarak agiklanmasinin tesvik edilmesi, paydas guvenini
artirabilir ve Turkiye’de strdurilebilir hastane tasariminin daha genis ¢apta benimsenmesini tesvik edebilir.

Anahtar Kelimeler

Siirdiirilebilir Saghk Hizmetleri, Yesil Hastaneler, LEED Sertifikasi, Cevresel Tasarim, Web icerik Analizi

Abstract

Aim: This study aims to comparatively examine the proportion and certification levels of healthcare
institutions registered in the LEED (Leadership in Energy and Environmental Design) system at both
national and international levels, and to analyze the web-based information shared by gold and
platinum level LEED-certified healthcare institutions operating in Turkiye regarding green hospital
practices within the framework of LEED’s seven sub-dimensions. By focusing on the relationship
between certification level and web-based transparency, the study seeks to reveal the current
situation in Turkiye and to provide insights into best practices in communicating green hospital
applications.

Method: The research has a design in which secondary data analysis and website content analysis are
carried out together. The data of the organizations registered in the LEED system were obtained from
the LEED project directory. Healthcare organizations operating in Turkiye, included in the directory
and holding certificates were identified and examined in terms of certification level and position.
Subsequently, the web content of gold and platinum certified hospitals was analyzed using a thematic
framework based on LEED categories.

Results: The results show that the majority of the registered organizations are located in the US, with
healthcare institutions having a proportionally small share.34 healthcare organizations from Turkiye
are registered and 15 of them are certified, of which 13 are gold and 2 are platinum. As a result of
the content analysis of the websites, it was determined that the organizations frequently declare
that they are certified but rarely provide detailed information in line with LEED categories. The most
frequently emphasized themes were sustainable spaces, water and energy efficiency and indoor
environmental quality, while innovation in design and regional priorities were under-emphasized.

Conclusions: Healthcare organizations operating in Turkiye have limited priority and transparency in
communicating green hospital practices despite having high LEED certification scores and high-level
certification. Encouraging web-based disclosure of green practices can increase stakeholder trust and
encourage wider adoption of sustainable hospital design in Turkiye.

Keywords

Sustainable Healthcare, Green Hospitals, LEED Certification, Environmental Design, Web Content Analysis

Giris

Surdurilebilirlik konusu, daha 6nce ele alinmaya ve tartisiimaya baslanmis olsa da, 6zellikle
1980’lerden sonra kavramsal olarak yaygin bir kabul gérmis ve akademik alanda 6n plana ¢ikmistir
(Mebratu, 1998, s.494; Scoones, 2007, s. 590). Brundtland Komisyonu tarafindan ortaya konulan tanim,
gelecek nesillerin kendi ihtiyaglarini karsilama yetenegini tehlikeye atmadan bugiiniin ihtiyaglarini
karsilama gerekliligini vurgulamis ve boylece strdurilebilirlik tartismalari icin temel bir gerceve
olusturmustur (WCED, 1987). Zamanla, sirdurlebilirlik, agirhkli olarak gevresel surdirilebilirlik
baglaminda, 6zellikle kaynak kullanimi, eneriji tiiketimi ve ekolojik etki ile ilgili olarak ele alinmistir. Bu
cerceve icinde, slirdirulebilirlik, cesitli sektorler igin bir kilavuz ilke haline gelmis, sirdirilebilir bina
uygulamalari gelistiriimeye baslanmistir (Akadiri vd., 2012, s. 127).

insaat sektorii, dnemli dlciide enerji ve dogal kaynak kullanmasi ve gevresel bozulmaya katkida
bulunmasi nedeniyle strdirilebilirlik tartismalarinda buyuk ilgi gormistir. Bu endiselere yanit olarak,
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yesil binalar kavrami, kaynak verimliligini artirirken bina yasam donglsii boyunca gevresel etkiyi en
aza indirgemeyi amaglayan bir yaklasim olarak ortaya ¢ikmistir. Yesil binalar, enerji ve su tiketimini
azaltmak, arazi kullanimini optimize etmek ve i¢ ortam kalitesini iyilestirmek igin tasarlanirken, galisan
ve tiketici refahina da katki saglamaktadir. Sonug olarak, yesil bina uygulamalar, strdarilebilirlik
stratejilerinin dnemli bir bileseni olarak giderek daha fazla kabul gérmektedir (Akadiri vd., 2012, s.
127; Wong ve Zhou, 2015, s. 156; Karimi vd., 2023, s. 11-12).

Saglik sektor, strdurilebilirlik baglaminda 6zellikle kritik bir alani temsil etmektedir. Hastaneler
surekli faaliyet gosteren, yiliksek diizeyde eneriji ve su kullanimi gerektiren, tehlikeli ve tehlikesiz atiklar
Ureten ve karmasik altyapi sistemleri barindiran yapilardir. Bu 6zellikler nedeniyle, strdirilebilirlik
ilkelerini hastane tasarimi, insaati ve isletmesine entegre etmek giderek daha 6nemli hale gelmistir. Yesil
hastaneler kavrami, bu zorluklara yanit olarak ortaya ¢ikmis ve gevreye duyarl tasarim, verimli kaynak
yonetimi, atik azaltma ve hastalar, personel ve ziyaretgiler igin daha saglikli ortamlar yaratiimasini
vurgulamaktadir (Terekli vd., 2013, s. 38; Corvalan vd., 2020; Yiiksek ve Aktas, 2024, s. 356).

Yesil hastane uygulamalarinin giderek daha fazla kabul gérmesiyle birlikte, slrdardlebilirlik
performansini degerlendirmek ve standartlastirmak igin cesitli yesil bina sertifikasyon ve
derecelendirme sistemleri gelistirilmistir. Bu sistemler arasinda, LEED (Leadership in Energy and
Environmental Design/Enerji ve Cevre Tasariminda Liderlik) en yaygin olarak benimsenen uluslararasi
sertifikasyon cergevelerinden biri haline gelmistir (Oztopcu ve Salman, s. 179; Aksar, 2025, s. 46.)
LEED, sirdirilebilirligin birgok boyutunu kapsayan yapilandiriimis bir kriterler seti sunmaktadir
(Kubba, 2009, s. 19-23; USGBC, 2014; Akgay ve Sari, 2025, s. 6-7). LEED, saglk tesislerinde giderek
daha fazla uygulanmakta ve sirdirilebilirlik odakli hastane tasarimi ve isletimini degerlendirme ve
sertifikalandirma noktasinda 6nemli rol oynamaktadir.

Saglk hizmetlerini sirdurilebilir bir sekilde sunan hastane kavrami kiresel o6lgekte uzun
stredir benimsenmis olsa da, Tirkiye'de yesil hastane uygulamalarinin gérece yeni bir alan oldugu
gorilmektedir (Tereklivd., 2013,s.51; Pinarcivd., 2025, s.41). Bunakarsin, saghk hizmetleri sektoriinlin
biylime hizi ve cevresel etkileri dikkate alindiginda, Turkiye’de yesil hastane uygulamalarinin mevcut
durumunun ve bu uygulamalarin kurumsal diizeyde nasil gériindr kilindiginin ortaya konulmasi 6nem
tasimaktadir. Bu gergevede, yesil hastane uygulamalarinin sertifikasyon dizeyi ile web tabanh bilgi
paylasimi ve seffaflik arasindaki iliskiye odaklanan ¢alismalarin sinirli oldugu gériilmekte olup, mevcut
arastirma bu bosluga katki sunmay1 amaglamaktadir.

Kavramsal Cergeve

Siirdiirilebilirlik ve Yesil Binalar

Surdurilebilirlikle ilgili endiselerin kokleri ¢ok daha eskiye dayanmasina ragmen bu endiselerin
kavramsallastiriimasi, akademik camiada yer bulmasi, genis Ol¢lide kabul edilmesi ve uluslararasi
¢abalara konu olmasi 1980li yillari bulmustur. Ozellikle 1987 yilinda Brundtland Komisyonu (Eski
Adiyla Diinya Cevre ve Kalkinma Komisyonu-World Commission on Environment and Development)
tarafindan kapsaml bir taniminin yapilmasiyla strdirilebilirlik kavraminin somutlagmasi yolunda
onemli bir adim atilmigtir. Bu tanima goére sirdurilebilirlik buglinki ihtiyaglarin gelecek nesillerin
ihtiyaclarini karsilayabilmesini engellemeyecek sekilde karsilanmasiyla saglanabilecektir (WCED,
1987; Portney, 2015).

Cevresel kaygilarla ortaya ¢ikan ve tanimlanan sirdirilebilirlik kavrami zaman igerisinde farkh
boyutlari icerisinde barindirmaya baslamistir. Yesil uygulamalar g¢evreye sagladiklari katkilarin yani
sira ekonomik ve sosyal unsurlara da 6nemli katkilar saglamaktadir (Tarkar, 2022, s. 251-252; Baytas
ve Cetin Aydin, 2022, s. 352). Dolayisiyla stirdurilebilirlik kavrami gegmiste oldugu gibi bugiin de
temelde gevresel siirdiiriilebilirlik cergevesinde gelismektedir (Kubba, 2009, s. 1-8). “iklim eylemi”
Birlesmis Milletler Surdirdlebilir Kalkinma Hedefleri igerisinde (SDG 13) de yer almaktadir ve
uluslararasi gergevede ele alinan 6nemli bir konudur (UNDP, 2025).

Surdurilebilirlikle ilgili tartismalar son donemde “yesil bina” kavraminin énemle ele alinmasina
yol agmistir. Zira ingaat sektériinde enerji tasarrufu ve stirdirilebilir uygulamalar agisindan énemli
bir potansiyel bulundugu 6ne sirilmektedir (Kubba, 2009, s. 6; Tarkar, 2022, s. 247). Yesil binalar
ortalama bir binayla karsilastirdiginda cevresel etki agisindan daha iyi tasarlanmistir. Tim yasam
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doéngisi boyunca gevre sagligini dncelemenin yani sira, su ve enerji kaynaklari ile arazisini en verimli
ve en az yikici sekilde kullanmaktadir (Terekli vd., 2013, s. 38).

Yesil binalarla ilgili gelismeler zaman igerisinde kendisini saglik sektdriinde de gdstermeye
baslamistir. Diger sektérlerde yer alan yesil bina uygulamalarinin saglik sektoriyle uyumlastirilmasi
ve sertifika sistemlerinin saglik sektoriine 6zgli olgltler gelistirmesi, “yesil hastane” konseptinin
glindeme gelmesini saglamistir.

Yesil Hastane Konsepti

Saglik hizmetleri sektorii hastaliklarin 6nlenmesi, teshis ve tedavi edilmesi gibi amaglarla hizmet
sunulan énemli bir sektordir. Ayni zamanda siirekli gelismekte ve yenilenmektedir. Bu durum da saglik
kurumlarini, su ve enerji kullanimi ile olusan atiklar anlaminda ¢evresel ve ekonomik unsurlari tehdit
edebilecek bir noktaya tasimaktadir. Bu nedenle saglik kurumlarinin da g¢evre dostu uygulamalar
benimsemesi ve strdirilebilir bir gelecege katki saglamasi 6nem arz etmektedir. Bu uygulamalarin
basinda ¢evreye duyarli, enerji verimli ve atiklari azaltan bir tasarim anlayisina sahip olan binalari
ifade eden ve yesil bina kavraminin saglk sektériindeki karsiligi olarak, yesil hastane konsepti 6n plana
cikmaktadir (Pinarcivd., 2025, s. 41). Saghk kurumlari 7/24 hizmet sunmakta, hizmet stirecinde ytiksek
bir enerji ve su kullanimi gerektirmekte, tehlikeli atiklar Gretmekte, ¢ok sayida ve gesitli malzemeler
kullanmaktadir (Terekli vd., 2013, s. 38; Kili¢ ve Gudiik, 2018, s. 165). Yesil hastane uygulamalari kit
kaynaklarin etkili ve verimli bir sekilde kullanimtiile ¢cevreye duyarlilik, tehlikeli madde ve atik yonetimi,
enerji ve su yonetimi uygulamalarinin yani sira yenilikgi cevre tasariminin uygulanabilecegi alanlardir
ve tesis tasarimindan hizmet sunumuna kadar her asamada ¢evre dostu uygulamalar icermektedir.
Dahasi, yesil hastaneler saghk hizmeti maliyetlerinin duslrilmesine, strdirilebilirligin ve saghk
hizmetlerinin kalitesinin artirilmasina yonelik firsatlar sunmaktadir (Baytas ve Cetin Aydin, 2022, s.
351-353). Bu gercevede surdiruilebilir tesislere sahip, enerji ve su kaynaklarini daha verimli kullanan,
daha az atik Ureten ve hizmet kullanicilarina daha nitelikli ortamlar sunabilen hastaneler yesil
hastane olarak tanimlanabilmektedir (Cilhoroz ve Isik, 2018, s. 43). Yesil hastaneler, yesil tekniklerin
kullanildigi, su ve enerjinin korundugu, tasima maliyetlerini azaltan uygun bir lojistik 6zelliklere sahip,
saglikli gida saglayan, alternatif enerji Gretim yollari bulunan, atik ydonetim sistemlerinin uygun sekilde
dizayn edildigi yesil bina 6zelliklerine sahiptir (Dhillon ve Kaur, 2015; Tarkar, 2022, 5.248-249).

Yesil hastaneler soyut veya somut bir¢ok fayda saglamaktadir. Yesil uygulamalar ile su kullanimi
%20-30 ve enerji tiketimi %30-40 civarinda azalmaktadir. Dahasi, glines i1sigindan faydalanimin
artmasi, hastalara daha kaliteli bir ortam saglanmasi, daha iyi hijyen gibi somut olmayan bir takim
faydalar da elde edilebilmektedir. Cevresel kirliligin azaltiimasi, dolayli olarak su ve hava kalitesinin
iyilestirilmesi, ekosistem ve biyolojik ¢esitliligin korunmasi gibi faydalarla beraber yesil hastaneler
¢alisanlarin konforunu artirmakta ve devamsizligi azaltmaktadir. Dolayisiyla strdirilebilirligin farkh
boyutlarinda biyuk katkilar sunma potansiyeli tasimaktadir (Tarkar, 2022, s.249-250).

LEED Sertifikasyon Sistemi

Yesil yapilarin faydalarina iliskin farkindahgin artmasiyla birlikte, gesitli yesil bina derecelendirme
sistemleri gelistirilmistir. Bu derecelendirme sistemleri arasinda en yaygin olarak kullanilanlari;
LEED (Leadership in Energy and Environmental Design), BREEAM (Building Research Establishment
Environmental Assessment Methods) ve Green Star olarak 6n plana ¢ikmaktadir (Tarkar, 2022, s. 250).
“BREEM for Healthcare”, “LEED for Healthcare” ve “Green Star Healthcare” sistemleri hastaneleri;
yonetim, enerji ve su verimliligi, atik yénetimi, malzeme se¢imi, tasarimda yenilik, i¢ ortam kalitesi
gibi strdurilebilirlik kriterleri gercevesinde belirli olgltlere gére puanlamaktadir (Cilhoroz ve Isik,
2018, s. 43). Bu sistemler literatiirde siklikla yer bulmakta ve farkli agilardan ele alinmaktadir. Ozellikle
LEED sistemi saghk hizmetleri alaninda oldukga sik kullaniimaktadir ve Saglk Bakanligi 200 yatak
ve (zeri kapasitedeki tim hastanelerde uluslararasi yesil bina sertifika sistemi olan LEED’i zorunlu
hale getirmistir (Saghk Bakanligi, 2025). LEED derecelendirme sistemleri hastaneler igin yiksek
performansli bir hizmet ortami tasarlamak, bu yapiyi insa etmek ve kullanmak gibi amaglara sahiptir
ve saglikh, dayanikl, ekonomik ve g¢evreye duyarl uygulamalari 6n plana g¢ikarmaktadir (USGBC,
2026a; USGBC, 2026b).

LEED, saglik kurumlarini degerlendirmek icin gesitli bashklar altinda dlgiitler gelistirmistir. Bu 6lgit
kategorilerini yeni versiyonlarinda revize edebilmektedir. Ote yandan en sik kullanilan versiyon olan
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2009 V3, icerisinde yedi kategori barindirmaktadir (Yiksek ve Aktas, 2024, s. 12). Bu kategoriler;
surdurilebilir araziler/alanlar, su verimliligi, enerji ve atmosfer, malzeme/materyal ve kaynaklar, ig
mekan/ortam kalitesi, tasarimda yenilik ve bélgesel 6ncelikler seklindedir (USGBC, 2010; Yiiksek ve
Aktas, 2024, s. 12).

Yesil Hastanelerde Seffaflik ve Web icerikleri

Saglk kuruluslarinin, sunduklari hizmetlerin kalitesinin yani sira, faaliyetleri hakkinda paydaslarla
ne dlgiide bilgi paylastiklari da son derece 6nemlidir. Ozellikle siirdiiriilebilirlik ve gevreye duyarli
uygulamalar baglaminda, kurumsal seffaflik ve hesap verebilirlik, saghk kuruluslarinda kurumsal
itibar, paydas gliveni ve sosyal mesruiyeti etkileyen kilit faktérler olarak kabul edilmektedir (GUmis
ve Oksiiz, 2009, s. 2131-2144; Senay ve Landrigan, 2018; Tuna ve Kilig, 2020, s. 265; Alizadeh vd.,
2025; Locke vd., 2025; Pisarra ve Marsilio, 2025). Bu baglamda, yesil hastane uygulamalarinin
hayata gecirilmesiyle beraber, ayni zamanda bu uygulamalarin kamuoyu ile agik ve erisilebilir bir
sekilde paylasiimasi da 6nem arz etmektedir. (Senay ve Landrigan, 2018; Kumar ve Chaudhary, 2021;
Vijayalakshmi vd., 2025).

Kurumsal web siteleri, saglik kuruluslarinin paydaslarina bilgi sagladigi en temel ve yaygin olarak
kullanilan iletisim araglarindan birini olusturmaktadir. Kurumlar, web siteleri aracili§iyla misyon ve
vizyonlarini, politikalarini, kalite ve surdirilebilirlik uygulamalarini, sertifikasyon siireglerini ve
iyi uygulama o6rneklerini sunabilirler. Saglik kurumlarinda kurumsal web siteleri yalnizca tanitim
acisindan degil, ayni zamanda seffaflik, hesap verebilirlik ve kurumsal iletisim agisindan da kritik bir
rol oynamaktadir (Cinar, 2015, s. 26; Altintas ve Mertoglu, 2017, s. 262; Geng, 2019, s. 881-882).
Buna gore, web sitelerinde sunulan igerik, dolayli olarak kurulusun énceliklerini ve belirli konulara
verilen 6nem diizeyini yansitmaktadir. Yesil uygulamalarin paylasilmasi da bu baglamda kurumun
uygulamalara verdigi énemi ve sirdirilebilirlik ¢abalarini kamuoyu ile paylasma niyetini ortaya
koymaktadir.

Yesil hastaneler agisindan bakildiginda, LEED gibi uluslararasi bir sertifikaya sahip olmak, bir
saglik kurumunun belirli cevresel strdirulebilirlik standartlarini karsiladigini géstermektedir. Ancak
yesil hastane uygulamalarinin sertifikalandiriimasinin yani sira bunlarin kamuoyu ile de paylasiimasi
gerekmektedir. Bu ayrim, yesil hastane uygulamalarinin gérinirlGgiini ve iletisimini degerlendirmek
icin hastane web sitelerini incelemenin énemini vurgulamaktadir. Bu uygulamalarin kurumsal web
sitelerinde nasil ele alindigi, LEED alt boyutlariyla ne 6lglide uyumlu oldugu ve paydaslara saglanan
detay seviyesi de dikkate alinmalidir. Web tabanli igerigin bu perspektiften analiz edilmesi, saglik
kurumlarinin gevresel sirdirilebilirlige yaklasimlarinin ve seffaflik dizeylerinin tanimlayici bir
degerlendirmesini saglayabilecektir. Bu nedenle, mevcut ¢alismada, Tirkiye’'de faaliyet gdsteren gold
ve platinum diizeyde LEED sertifikali saghk kurumlarinin web siteleri, yesil hastane uygulamalariyla
ilgili gortndrlik ve bilgi paylasim uygulamalarini degerlendirmek igin temel bir veri kaynagi olarak ele
alinmis ve incelenmistir.

Gereg ve Yontem

Arastirmanin Amaci ve Tasarimi

Bu calisma, LEED sistemine kayith saglik kurumlarinin sertifikasyon diizeylerini ve Tiirkiye’'de
faaliyet gosteren LEED sertifikali saglik kurumlarindan gold ve platinum diizeyinde sertifikaya sahip
olan kurumlarin web sitelerinde yer alan yesil hastane uygulamalarina iliskin bilgileri incelemeyi
amaglayan betimsel nitelikte bir arastirmadir. Arastirma, ikincil veri analizi ile web sitesi incelemesine
dayal betimsel igerik analizinin birlikte kullanildig bir tasarima sahiptir. Calismada nedensel iliski
kurmaya yonelik herhangi bir istatistiksel test uygulanmamis olup, elde edilen bulgular tanimlayici
karsilastirmalar ¢ergevesinde degerlendirilmistir.

Arastirmanin Evren ve Orneklemi

Diger yesil binalarda oldugu gibi hastane yapilarini da ¢evresel sirdirilebilirlik agisindan
inceleyen ve sertifikalandiran bazi sertifika sistemleri mevcuttur. Bu sistemler arasinda yer alan
“LEED For Healthcare” en 6nemli sertifika sistemlerinden biridir. LEED 1998 yilinda gelistirilmistir ve
gelistirilmesinin ardindan en ¢ok kabul gormus olan yapi-¢evre degerlendirme sistemi olarak dikkat
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cekmektedir (Tarkar, 2022, s. 250; Yiicel Isildar ve Gdkbayrak, 2018, s. 48; Oztopgu ve Salman, s. 179;
Aksar, 2025, s. 46). Saglik Bakanligi da mevcut ve yeni yapilacak 200 yatak ve lzeri kapasiteye sahip
hastaneler igin LEED Sertifikasyonunu zorunlu hale getirmistir ve bu anlamda LEED, diger sertifikasyon
sistemlerine gore 6n plana ¢ikmaktadir (Yuksek ve Aktas, 2024). Bu nedenle bu ¢alismada LEED
sertifikasyon sistemi gz 6niinde bulundurulmustur.

Arastirmanin evrenini, LEED proje dizininde yer alan ve tim (lkeler ile tim sektorlerden kayith
olan kurumlar olusturmaktadir. Arastirmanin ana amaci dogrultusunda &rneklemini, Tirkiye'de
faaliyet gosteren ve LEED proje dizininde kayith olan hastanelerden gold ve platinum dizeyinde
sertifikaya sahip olan kurumlar olusturmaktadir. Calismanin birinci asamasinda, LEED sistemine kayitli
tim kurumlar ve bu kurumlar igerisinde saghk kurumlarinin orani ile sertifika diizeyleri incelenmistir.
ikinci asamada ise Tiirkiye’de faaliyet gosteren ve “LEED for Healthcare” kapsaminda gold ve platinum
diizeyinde sertifikaya sahip saglik kurumlari inceleme kapsamina alinmistir.

Verilerin Elde Edilmesi ve Veri Analizi

Arastirmaya dahil edilecek olan saglik kurumlari LEED proje dizininden elde edilmistir. ilgili veri
tabaninda tim Ulkeler ve tim sektérlerden LEED’e kayith organizasyonlar yer almaktadir (USGBC,
2025). Dolayisiyla bu asamada oncelikle ikincil veriler kullanilmistir. Bu veriler icerisinde kurum
sayilari, saghk kurumu sayilar, sertifikali kurum sayilar, sertifika tirlerine gére kurum sayilar gibi
bilgiler, Tlrkiye’den kayitli kurum sayilari ve saglk kurumlariile sertifika tlrlerine gore karsilastirilabilir
bilgilere yer verilmistir.

ikinci safhada Tiirkiye’de faaliyet gésteren kamu hastaneleri, {iniversite hastaneleri, kamu-6zel
ortakhgiyla isletilen hastaneler, vakif hastaneleri ve 6zel hastaneler arasinda “LEED for Healthcare”
sertifikasina sahip olan ve “yesil hastane” olarak nitelendirilen hastanelerden gold ve platinum
sertifikaya sahip olanlarin web sayfalari incelenmis, ayrica olasi bilgi eksikliklerini azaltmak amaciyla
arama motorlari tzerinden “[hastane adi AND/VE LEED]” anahtar kelimeleri kullanilarak tarama
yapilmistir.

Web sitesi incelemelerinde LEED boyutlarindan elde edilen temalar kullaniimigtir. LEED V3,
hastaneleri strdirulebilir araziler/alanlar, su verimliligi, enerji ve atmosfer, malzeme/materyal ve
kaynaklar, ic mekan/ortam kalitesi, tasarimda yenilik ve bélgesel 6ncelikler olmak tizere toplam yedi
alt baghktan olusan, 110 puan Ulzerinden degerlendirmektedir. Bu alanlardan alinan 40 ile 49 puan
minimum sertifika dlzeyini ifade etmektedir. 50-59 puan silver, 60-79 puan gold ve 80-110 puan
ise platinum sertifika puanlandir (USGBC, 2014). Web sitesi igeriklerinin elde edilebilmesi igin Excel
formatinda bir tablo olusturulmustur. Tablo hastane adi, milkiyet yapisi, erisim saglanan web sitesi
gibi ozelliklerin yani sira LEED alt boyutlarina iliskin basliklardan olusmaktadir. Saglik kurumlarinin
genel 6zelliklerinin ele alinmasinin ardindan her bir web sitesi LEED agiklamalari/duyurulari ve alt
boyutlarina yer verme durumu kapsaminda incelenmis ve tabloya aktariimistir.

LEED proje dizininden elde edilen veriler sayi ve ylizde/oran olarak 6zetlenmistir. Sayilar tablolara
islenmis, sertifika oranlari, saglik kurumu oranlari, sertifika tlri ylizdeleri gibi ylzdelik oranlar ise ilgili
oOlglitlin toplam olglit kategorisine bdliinmesiyle hesaplanmistir. Web igeriklerinin analizinde, LEED V3
sertifikasyon sisteminin yedi ana boyutu temel alinmistir. Bu boyutlar, analiz i¢in dnceden belirlenmis
temalar olarak kabul edilmistir. Her bir hastanenin web sitesinde yer alan igerikler bu temalar
dogrultusunda incelenmis ve icerik varligi 6ncelikle “mevcut” veya “mevcut degil” seklinde kodlanmis
ve ardindan hastane web sitelerinde hangi temalara odaklaniimis oldugu degerlendirilmistir.

Bu yaklasim, saglik kurumlarinin kurumsal web sitelerini paydaslara yonelik bir iletisim ve seffaflik
araci olarak ele alan kurumsal iletisim ve kurumsal seffaflik literattirt ile uyumludur. Bu baglamda
¢alisma, saglik kurumlarinin, yesil hastane uygulamalarini web tabanl olarak ne 6lglide gorinir
kildiklarini betimlemeyi amaglamakta olup, iceriklerin derinligine veya etkisine yonelik nedensel bir
degerlendirme kapsam disi birakilmistir.

Bulgular

LEED proje dizininden elde edilen veri tabaninda tim diinya genelinde ve tim sektorlerde LEED
sistemine kayith olan, herhangi bir sertifikasi olan ya da olmayan toplam 208 bin 488 olmak lizere
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tim kurumlar yer almaktadir. Bu kurumlardan 40 bin 850 tanesinin bilgileri gizli/mahrem olarak
isaretlenmistir ve yalnizca Ulke ve eyalet gibi bilgileri yer almaktadir. 149 bin 033 kurum Amerika
Birlesik Devletleri’nin gesitli eyaletlerinde yer almaktadir. Tum kurumlarin %70’ten fazlasi ABD’de yer
almaktadir. En az bir kayith organizasyona sahip olan dlke sayisi 192’dir.

Kayith olan kurumlardan 89 bin 620 tanesi herhangi bir sertifikaya sahip degildir. Toplam 29 bin 283
tanesi temel diizeyde sertifikaya, 34 bin 096 tanesi silver, 42 bin 334 tanesi gold ve 13 bin 079 tanesi
platinum sertifikaya sahiptir. Tlrkiye’de yer alan kurumlarin orani %1’e yakindir. Sertifikali kurumlar
icerisinde temel diizeyde sertifika orani %24,6, silver sertifika orani %28,7, gold sertifika orani %35,7
ve platinum sertifika oraniise %11'dir. Saglik kurumlarinin toplam kurumlar icerisindeki orani %0,8'dir.
Sertifikali saghk kurumlarinin toplam saglik kurumuna orani ise %46,3’tur. Sertifikal saghk kurumlari
icerisinde %23,3’U temel, %37,9u silver, % 33,7’si gold ve %5,1’i platinum diizeydedir (Tablo 1).

Tablo 1. LEED Sistemine Kayith Kurumlara iliskin Genel bilgiler

Kayith Kurumlar Tanimlayici istatistikler (Sayi — Oran)
Kayitl Kurum Sayisi 208.488

Gizli Kurum Sayisi 40.850
Sertifikali Kurum Sayisi 118.792
ABD’de Yer Alan Kurum Sayisi 149.033
Turkiye'de Yer Alan Kurum Sayisi (Tamamina orani) 1.968 (~%1)
Ulke Sayisi 192

Temel Duizeyde Sertifika (Sertifikallar iginde orani) 29.283 (%24,6)
Silver (Sertifikalilar icinde orani) 34.096 (%28,7)
Gold (Sertifikalilar iginde orani) 42.334 (%35,7)
Platinum (Sertifikalilar iginde orani) 13.079 (%11)
Toplam Saglik Kurumu Sayisi (Toplam kuruma orani) 1677 (%0,8)
Sertifikali Toplam Saglik Kurumu Sayisi (Saglik kurumlarina orani) | 777 (%46,3)
Temel Duizeyde Sertifika (Sertifikali saghk kurumlari igerisinde) 181 (%23,3)
Silver (Sertifikali saghk kurumlari igerisinde) 294 (%37,9)
Gold (Sertifikali saglik kurumlari igerisinde) 261 (%33,7)
Platinum (Sertifikali saglik kurumlari igerisinde) 40 (%5,1)

Kaynak: USGBC, 2025’elde edilen veriler aragtirmaci tarafindan 6zetlenmistir.

Sisteme Tirkiye’den dahil olan toplam 1.968 organizasyon mevcuttur. Bu kurumlardan 34 tanesi
saglk kurumudur. Toplam 676 kurum sertifikalandiriimistir. 42 tanesi sadece sertifika dlizeyindeyken
(%6), 92 kurum silver (%14), 454 kurum gold (%67) ve 88 (%13) kurum platinum sertifikaya sahiptir.
Saglik kurumlarinin toplam kurumlara orani %2’ye yakindir. Sertifikali kurumlarin toplam kayith
kurumlara orani %34,3’tur. Sisteme kayith 34 saglk kurumundan %45’ten fazlasi sertifika almistir
(Tablo 2). Bunlardan tamamina yakini gold sertifikaya sahipken, iki kurum platinum sertifikaya sahiptir.
Platinum sertifika orani %13’ten fazladir.

Tablo 2. LEED Sistemine Tirkiye’den Kayith Kurumlar

Tirkiye’den Kayith Kurumlar Tanimlayici istatistikler (Sayi1 — Oran)
Kayith Kurum Sayisi 1.968

Gizli Kurum Sayisi 308

Sertifikali Kurum Sayisi (Toplam kuruma orani) 676 (%34,3)

Temel Diizeyde Sertifika 42

Silver 92

Gold 454
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Tablo 2. Devami

Tirkiye’den Kayith Kurumlar Tanimlayici istatistikler (Sayi — Oran)
Platinum 88

Saglk Kurumu Sayisi (Toplam kuruma orani) 34 (~%2)

Sertifikal Saglik Kurumu Sayisi (Saghk kurumlarina orani) 15 (~%45)

Temel Diizeyde Sertifikali Saglk Kurumu 0

Silver Sertifikali Saghk Kurumu 0

Gold Sertifikah Saglik Kurumu (Sertifikali saglik kurumlari

~0,
icerisinde) 13 (~%87)

Platinum Sertifikali Saghk Kurumu (Sertifikali saglik kurumlari

~0,
icerisinde) 2 (~%14)

Kaynak: USGBC, 2025’elde edilen veriler aragtirmaci tarafindan 6zetlenmistir.

Saglik sektériinde faaliyet gosteren 34 kurumdan 13 tanesi gold 2 tanesi platinum sertifikaya
sahiptir. Tlrkiye'de faaliyet gosteren LEED sistemine kayith saglhk kurumlari ve 6zellikleri Tablo 3'te
sunulmustur.

Tablo 3. Turkiye’de Yer Alan Sertifikali Saglik Kurumlari

Kurum Adr* Sehir :z:;iﬁka ;\:‘I;‘:n Sahiplik Durumu**

Kartal Lutfi Kirdar Hastanesi istanbul Gold 68 Saghk Bakanlig

Erzurum Saghk Kompleksi Erzurum Gold 64 Saglik Bakanhgi

Acibadem Altunizade Hastanesi | Istanbul Gold 72 Acibadem Proje Yonetimi

VKV Amerikan Hastanesi istanbul Platinum | 83 VKV Amerikan Hastanesi

Memorial Bahgelievler Hastanesi | istanbul Platinum | 83 Aydin Saglik Yatirimlari San. Tic. AS

Bahat Hastanesi istanbul Gold 69 Bahat

Yozgat Sehir Hastanesi Yozgat Gold 60 RMI Ronesans Medikal Taahhut Insaat AS
Elazig Sehir Hastanesi Elazig Gold 63 RMI Ronesans Medikal Taahhut Insaat AS
Ezii:ii_::r Ikitelli Sehir istanbul Gold 63 RMI Ronesans Medikal Taahhut Insaat AS
Bursa Sehir Hastanesi Bursa Gold 68 RMI Ronesans Medikal Taahhut Insaat AS
Adana Sehir Hastanesi Adana Gold 62 RMI Ronesans Medikal Taahhut Insaat AS
APY Atasehir Hastanesi istanbul Gold 68 -

gla(::ae:::inl Egitim ve Arastirma istanbul Gold 64 )

':Zﬁg:i: Maslak 2. Etap istanbul Gold 60 Acibadem Proje Yonetimi

Gaziantep Sehir Hastanesi Gaziantep 63 RMI Ronesans Medikal Taahhut Insaat AS

*Kayit tarihine gore, sisteme kayith olan isimlerle siralanmistir.
**LEED sistemindeki kayitlara gére sunulmustur.
Kaynak: USGBC, 2025’elde edilen veriler aragtirmaci tarafindan 6zetlenmistir.

Turkiye'de faaliyet gosteren LEED sertifikali saglik kurumlari incelendiginde, toplam 13 hastanenin
“gold” ve 2 hastanenin “platinum” sertifikasina sahip oldugu, bu hastanelerin 9 tanesinin istanbul’da
yer aldigl, Erzurum, Yozgat, Elazig, Bursa, Gaziantep ve Adana’da ise birer hastanenin yer aldig
goriilmektedir. Gold sertifikali hastanelerin degerlendirme puanlarinin ortalamasi 64,92'dir. Platinum
sertifikali iki hastane de 83 puan almistir.

incelenen saglik kurumlarindan 2 tanesinin sahiplik durumu sistemde yer almamaktadir. 2 hastane
Saglk Bakanhgr’na aittir. 11 hastanenin sahipligi sistemde 6zel kurumlara ait gorilmektedir. Bu
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hastanelerin 6 tanesinin kamu 06zel isbirligi sekilde isletilen ve tesis yonetimi 6zel kurumlar tarafindan
gerceklestirilen hastaneler oldugu goriilmektedir. istanbul disinda faaliyet gdsteren sertifikall
hastanelerde tesis yonetimini Gstlenmis olan kurumun sahipligi 6n plana gikmaktadir.

Web sitelerinin incelenmesi sonucunda sistemde Erzurum Saglk Kompleksi olarak kayitl olan
Erzurum Sehir Hastanesi'nin (Erzurum Sehir Hastanesi, 2024), Acibadem Altunizade (Acibadem
Altunizade Hastanesi, 2025), Maslak (Acibadem Maslak Hastanesi, 2025) ve APY Atasehir Hastanesi
olarak kayitl olan Acibadem Atasehir Hastanesi'nin (Acilbadem Atasehir Hastanesi, 2025), VKV
Amerikan Hastanesi’'nin (Amerikan Hastanesi, 2025), Memorial Bahgelievler Hastanesi’nin (Memorial
Hastanesi, 2025), Bahat Hastanesi’nin (BHT Clinic, 2025), sistemde Basaksehir ikitelli Sehir Hastanesi
olarak kayitli olan Basaksehir Cam ve Sakura Sehir Hastanesi’nin (Basaksehir Cam ve Sakura Sehir
Hastanesi, 2024) ve Bursa Sehir Hastanesi'nin (Bursa Sehir Hastanesi, 2025) kendi web sitelerinde
almis olduklari LEED sertifikasina sahip olduklarina iliskin bilgilerin yer aldigi tespit edilmistir. Diger
hastanelerin sertifikalarina iliskin bilgileri, Gstlenici firmalarin web sitelerinde ya da sertifika stirecinde
danismanlik yapan kurumlarin web sitelerinde yer almaktadir.

Okmeydani Egitim ve Arastirma Hastanesi (Prof. Dr. Cemil Tasgioglu Sehir Hastanesi)'nin web
sitesinde bilgilerin yer almamasinin yani sira projeyi yiriten kurum web sitesindeki bilgiler ise sertifika
alinmadan 6nceki proje slirecine aittir (Yiksel Proje, 2025). Bahat Hastanesi (BHT Clinic, 2025), Yozgat
Sehir Hastanesi, Elazig Sehir Hastanesi, Adana Sehir Hastanesi (R6nesans Holding, 2025), Basaksehir
Gam ve Sakura Sehir Hastanesi (Basaksehir Cam ve Sakura Sehir Hastanesi, 2024), Acibadem Maslak
2. Etap (Acibadem Maslak Hastanesi, 2025) ve Atasehir Hastanesi’nde (Acibadem Atasehir Hastanesi,
2025) ise yalnizca kurumlarin sertifika almaya hak kazandiklarina iliskin bilgiler yer almakta olup,
sertifika detaylari ile LEED alt boyutlarina iliskin bir bilginin yer almadig tespit edilmistir.

Kartal Dr. LUtfi Kirdar Egitim ve Arastirma Hastanesi’'nin sertifika stirecine iliskin tim bilgiler
T.C. istanbul Valiligi istanbul Proje Koordinasyon Birimi web sitesinde yer almaktadir. istanbul
Sismik Riskin Azaltiimasi ve Acil Durum Hazirlk Projesi (ISMEP) kapsaminda yeniden yapilan
hastanenin tasarimi LEED ol¢itleriyle uyumlastiriimistir. Sitede hastanenin su verimliligi, enerji
verimliligi, surdirilebilirlik, ic hava kalitesi, tasarimda yenilik ve bolgesel 6nlem kriterleri agisindan
degerlendirildigi ve bu degerlendirme neticesinde gold sertifika almaya hak kazandigi belirtiimektedir
(iPKB, 2020). Dolayisiyla siirdiiriilebilir alanlar, enerji ve su verimliligi, ic ortam kalitesi, tasarimda
yenilik ile bolgesel dnceliklere iligskin bir degerlendirmeye tabi tutulduklari agiklansa da her bir alanda
yapilan faaliyetlere yer verilmedigi gorilmektedir. Benzer sekilde Acibadem Altunizade Hastanesi,
LEED gold sertifikasina sahip bir yesil bina oldugunu belirtirken, enerji ve suyun verimli kullanildig,
dogal kaynak kullanimina 6zen gosterilen ve gevreye zarar vermeyen bir hastane olma noktasini
vurgulamaktadir (Acibadem Altunizade Hastanesi, 2025). Bu vurgu, enerji ve su verimliligine isaret
ederken diger temalarin yeterince yer almadigi belirlenmistir.

VKV Amerikan Hastanesi web sitesinde yer alan “Kalite Yonetimi ve Hasta Guvenligi” sayfasinda
cevre ve enerji politikasini agiklamis ve takiben LEED sertifikasina iliskin bazi bilgilere yer vermistir.
Cevre ve enerji politikasinda; ¢evre ve enerji ile ilgili mevzuat ve uluslararasi standartlara uygun
hizmet verildigi, hizmet slrecinin ¢evresel olumsuz etkilerinin minimum dizeye indirilmesi igin
cabalar sarf edildigi, enerji verimliligine uygun tasarimlarin benimsendigi, paydaslarin strduralebilir
cevre ve enerji konusundaki bilincini artirmak noktasinda faaliyetler yiritlldigu, atik yonetimi ve
sera gazi salinimiyla ilgili dnlemler alindigi ve yenilenebilir enerji kaynaklarina yonelindigi, cevre ve
enerji verimliligi calismalarina ve hedeflerin gergeklestiriimesine katki saglanmasi noktasinda ise bilgi
ve kaynak saglandigi vurgulanmaktadir. Ayni sayfada hastanenin “LEED EBOM Platinum” sertifikasina
sahip oldugu ve bu alanda Turkiye'de ilk, diinyada ikinci hastane oldugu belirtilmektedir. Hastane,
bu kapsamda “saglikli ve konforlu i¢ ortam sunmak, calisma ortaminda kullanici memnuniyetinin
artirllmasina imkan saglamak, kisisel ara¢ kullanim bagimhligini azaltmak, ¢evre mevzuatlarina
uyumlu ve bir adim ileride bir rota yakalamak, strdirilebilirlik uygulamasinda goérevli/kullanici
katihmini ve kurumsal verimliligi artirmak” gibi noktalari vurgulamaktadir (Amerikan Hastanesi,
2025). Gorildugu gibi VKV Amerikan Hastanesi arastirma temalarindan sirdurilebilir alanlar, eneriji
verimliligi ve atmosfer, materyal ve kaynaklar, i¢c ortam kalitesi gibi alanlara odaklanmistir. Ozellikle
ic ortam kalitesinin artirilmasi, paydaslarin konforunun ve siirece katiliminin artirilmasi gibi alanlarin
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vurgulandigi tespit edilmistir. Benzer bir sekilde Memorial Bahgelievler Hastanesi de LEED Platinum
sertifikali oldugunu belirtmis, bu alanda “dinyanin ilk LEED platinum sertifikali tam donanimh
hastanesi” oldugunu vurgulamistir. Hastanenin insana ve ¢evreye duyarli bir anlayisla ve “cevre
duyarlihgi, enerji verimliligi, atik yonetimi, strdurilebilir alan planlamasi ve i¢ ortam kalitesi gibi
kriterlere gore” insa edildigi belirtilmistir (Memorial Hastanesi, 2025). VKV Amerikan Hastanesi'nde
oldugu gibi Memorial Bahgelievler Hastanesi web sitesinde de siirdirulebilir alanlar, enerji ve atmosfer
ve i¢ ortam kalitesinden bahsedilmis ancak bu temalarda detaylara yer verilmemistir. Su verimliligi,
materyal ve kaynaklar, tasarimda yenilik ve bolgesel dncelikler ise web sitesinde yer almayan temalar
olmustur.

Gaziantep Sehir Hastanesi’'nin kendi web sitesinde LEED sertifikasina iliskin herhangi bir bilgi yer
almamaktadir. Ancak Ustlenici firmanin web sitesinde hastanenin LEED gold sertifikasi almaya hak
kazandigi belirtilmistir (Ronesans Holding, 2025). Hastanenin insaat atiklarinin %92 oraninda geri
donustlralduga, ic ve dis mekanlarda 6nemli diizeyde su tasarrufu ve verimliligi saglandigi, enerji
tasarrufunun %50’yi gectigi, yesil alan sulamasinda yagmur sularinin kullanildigi belirtilmistir. Drenaj
sorunlari igin sifonik sistemlerin tasarlandigi vurgulanmistir. Hastanede karbon ayak izinin azaltiimasi
icin elektrikli cihazlar kullanilmaktadir. Cevre aydinlatmasinda kullanmak ve sicak su ihtiyacini
karsilamak Uzere glines enerjisi panellerinin kullanildigi belirtilmistir. Dolayisiyla hastane her ne
kadar yizeysel bir sekilde yer vermis olsa da, stirdlrilebilir alanlar, su verimliligi, enerji ve atmosfer,
materyal ve kaynaklar konularindaki faaliyetlerini agiklamistir. Ayni zamanda bazi yenilikgi tasarimlara
yer veren hastanede i¢ ortam kalitesi ve bolgesel 6nceliklerin vurgulanmadigi goriilmektedir.

Bursa Sehir Hastanesi kendi web sayfasinda yalnizca LEED kapsaminda sertifikali oldugunu
belirtmis, sertifikanin alt boyutlarina iliskin herhangi bir detay paylasmamistir (Bursa Sehir Hastanesi,
2025). Ote yandan proje web sayfasinda hastanenin LEED sertifikasyonu icin uyguladigi stratejiler
ve ¢ozUmler agiklanmistir. Burada sirdirilebilir arazi ve lokasyon, su verimliligi, enerji verimliligi,
malzeme ve kaynaklar ile i¢ mekan hava kalitesi ve kullanici konforu baghklarinda gergeklestirilen
faaliyetler detaylandirilmistir. Ancak tasarimda yenilik ve bolgesel oncelikler temalari vurgulanmamistir
(PPP Bursa Hastanesi, 2025). StirdUrilebilir arazi ve lokasyon igerisinde ekolojik bir hizmet ¢ergevesi
olusturuldugu, karbon emisyonunun azaltilmasi igin toplu tagimanin tesvik edildigi belirtilmistir.
Dahasi hastane galisanlari igin giivenli alanlarda bisiklet park yerleri olusturuldugu, diisiik emisyonlu
araglar ve arag¢ paylasimi igin o6ncelikli park yerleri ayrildigi belirtilmistir. Otoparklarin %90’dan
fazlasinin kapali olarak tasarlandigini belirten hastane, peyzaj tasariminda uygun bitkiler kullanmis,
sulamada ise yagmur suyunun kullanilabilecegi bir sistem tasarlamistir. Su verimliligi uygulamalariyla
%20 tasarruf elde edildigi, enerji verimliliginin %30 oldugu ve glines kolektorleri ile sicak su saglandigi
ifade edilmistir. Malzeme ve kaynaklar agisindan geri donustiirilmas icerikli malzemeler ile yerel
malzeme kullanimina dikkat edildigi, geri donlstirilebilir atiklarin uygun sekilde toplanarak geri
donitsime gonderilecegi agiklanmistir. Hastane son olarak ig¢ mekan hava kalitesi ve kullanici konforu
uygulamalarinda uygun taze hava ve sicaklik degerleri sagladigini, insaat sirasinda uygun yapi
kimyasallarinin kullanildigini ve giin 1sigindan maksimum diizeyde faydalanilacak bir tasarima sahip
oldugunu belirtmistir.

Erzurum Saglik Kompleksi (Erzurum Sehir Hastanesi) web sitesi icerigi Bursa Sehir Hastanesi ile
oldukga benzer olmasiyla beraber, LEED sertifikasi ve alt boyutlarina iliskin olarak kendi web sayfasinda
detayli bilgilere yer veren tek hastane olarak 6n plana ¢ikmaktadir (Erzurum Sehir Hastanesi, 2024).
Ancak web sitesinde gold sertifikanin hedeflendigi belirtilmistir. Dolayisiyla ilgili bilgiler sertifikaya
hak kazanilmadan 6ncesine aittir. Burada hastane tasariminda g¢evre ve insan dostu uygulamalarin
yer aldigi belirtilmistir. Dahasi, tasarimda yenilik ve bolgesel 6ncelikler disinda tiim temalarda detayh
bilgilerin yer aldig1 gorilmektedir. Strdirilebilir arazi ve lokasyon kapsaminda hizmet siirecinin
saglikli ve ekolojik bir cevre seklinde olusturuldugu, karbon emisyonunu azaltabilecek sekilde toplu
tasimanin tesvik edildigi, gtivenli bisiklet park alanlarinin olusturuldugu ve disiik emisyonlu araglar
ile arag paylasimi igin dncelikli park yerleri tahsis edildigi belirtilmistir. Yerli ve adapte olmus bitkilerin
peyzaj tasariminda kullanildigi ve peyzaj sulamasinda yagmur sularindan faydalanildigi belirlenmistir.
Otoparklarin %90’dan fazlasinin kapal olarak tasarlandigi ve bodylece yesil alan ile yaya alanlarinin
miktarinin artirildig, 1s1 adasi etkisinin 6nlendigi belirtilmistir. Dahasi, su verimliligi kapsaminda %40’in
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Uzerinde tasarruf saglandigi, enerji tasarrufunun ise %35’i astig belirlenmistir. Malzeme ve kaynaklar
bashginda geri donlstlrilmis icerikli malzemeler ile yerel malzeme kullanimina dikkat edildigi,
geri donusturulebilir atiklarin uygun sekilde toplanarak geri dénlisime gonderilecegi agiklanmistir.
Bursa Sehir Hastanesi’ne benzer sekilde taze hava ve uygun sicaklik degerlerine sahip oldugu, insaat
sirasinda uygun yapi kimyasallarinin kullanildigini ve giin 1s18indan maksimum diizeyde faydalanilacak
bir tasarima sahip oldugu ifade edilmektedir.

Sertifikali oldugunu kendi web sitesinde paylasan dokuz hastane oldugu, hastanelerden yedi
tanesinin yalnizca LEED sertifikali olduguna dair bilgi paylasmis oldugu ancak sertifika siirecine
ve uygulamalarina iliskin herhangi bir detay paylasmadigi tespit edilmistir. Analiz edilen igerikler
cercevesinde, en ¢ok vurgulanan tema olarak strdurulebilir alanlara alti hastane, enerji ve atmosfer
temasina bes hastane tarafindan vurgu yapildigi, iki hastanede ise enerji verimliligine yer verilirken
atmosfer ile ilgili herhangi bir bilginin yer almadigi tespit edilmistir. Su verimliligi ve i¢c ortam kalitesi
bes hastane tarafindan vurgulanirken materyal ve kaynaklari dort, tasarimda yeniligi iki ve bolgesel
oncelikler temasini bir hastane vurgulamistir. Her ne kadar tasarimda yenilik temasi diislik bir seviyede
vurgulanmis olsa da, hastanelerin diger temalardaki bircok faaliyeti esasinda yenilik¢i tasarimlarla
iliskili olabilmektedir. Bolgesel oncelikler ise detaylandiriimadigl icin sadece tema adi olarak bir
hastanede yer almaktadir.

Tartisma ve Sonuglar

Saghk kurumlarinin bireyler ve toplumlar tzerindeki itibarini koruyabilmesi icin insan saghginin
yani sira ¢evre saghginin da korunmasi yoniinde faaliyetler gergeklestirmeleri gerekmektedir. Gelecek
nesillerin faydasi géz ardi edilmeden, kaynak kullanimi, atik yonetimi gibi ¢cevresel konulara dikkat
etmeleri ayni zamanda sosyal stirdlrilebilirlik konularini da géz 6niinde bulundurmalari 6nem arz
etmektedir. Bu noktada surdurilebilir yesil hastane kavrami 6n plana ¢ikmaktadir (Yiiksek ve Aktas,
2024). Gergekten de yesil hastaneler cevresel stirdiriilebilirlik ile saghk hizmetlerinin entegrasyonunun
onemli bir 6rnegini olusturmaktadir (Pinarci vd., 2025, s. 54).

Yesil hastaneler, cevresel sirdirilebilirlige sagladiklart katkilarin yani sira kurumun hizmet
Uretim maliyetlerini dislirmesi, galisanlarin ve hastalarin hizmet siirecindeki konforunu artirmasi
gibi cok sayida fayda ile eslestiriimektedir (Baytas ve Cetin Aydin, 2022, s. 343). Toplumsal, cevresel
ve kurumsal diizeyde 6nemli olan bu faydalarin saglanabilmesi igin gesitli yesil hastane rehberleri
ve sistemleri gelistirilmistir. Saglik sektériinde en ¢ok basvurulan sistemler arasinda LEED dikkat
cekmektedir (Tarkar, 2022, s. 250; Oztopgu ve Salman, s. 179; Aksar, 2025, s. 46). Bu kapsamda
ulusal ve uluslararasi diizeyde birgok saglik kurumu bu sisteme kayitlanarak uygulamalarini yesil
hastane o6zellikleriyle uyumlastirmistir. Bu arastirmada LEED sistemine kayith kurumlarin ve bu
kurumlar igerisinde saglik kurumlarinin oraninin belirlenmesi, kurumlarin sertifika dizeylerinin
karsilastiriimasi, Turkiye'de faaliyet gosteren sertifikali kurumlarin ve saglik kurumlarinin oranlarinin
belirlenmesi ve ardindan Tirkiye'de faaliyet gosteren gold ve platinum diizeyde LEED sertifikasina
sahip saghk kurumlarinin LEED ve alt boyutlarina iliskin olarak web sitesi iceriklerinin analiz edilmesi
amaglanmistir. Bulgular, ikincil veriler ve web sitesi igeriklerinin betimsel olarak incelenmesine dayali
olup, sonuglar bu ¢ercevede yorumlanmistir.

LEED veri tabanindan elde edilen veriler, LEED sertifikali kurumlarin blyik bir kisminin ABD’de
faaliyet gosteren kurumlar oldugunu ortaya koymustur. Kurumlarin ¢ogu gold sertifikaya sahiptir.
Saglik kurumlarinda ise silver sertifika orani gold sertifika oranindan daha yiksektir. Turkiye’den
LEED’e kayitl olan kurum sayisi %1’e, Turkiye’den kayitl saglik kurumlarinin Tirkiye’den toplam kayitl
kurumlara orani ise %2’ye yakindir. Bu oran tim ulkeler agisindan %0,8 diizeyindedir. Bu kapsamda,
Turkiye'de saglk sektoriinde yesil uygulamalarin diinyanin geri kalanina gére daha yliksek oranda
benimsenmis oldugu ve uluslararasi belgelendirme arzusunun daha yiiksek oldugu gérilmektedir.
Saglik kurumlarinin sertifika alma orani ise %44’ten fazladir. Bu oran diinya genelinin bir miktar altinda
kalmaktadir. Zira diinya genelinde sertifikali saglik kurumlarinin toplam saglik kurumlarina orani
%46,3 dlizeyindedir. Bu durum, sertifikalandirma siireglerinde daha fazla tecriibeye ihtiyag oldugunu,
kurumlarin uygulamalarini seffaf bir sekilde paylasmalarinin bir bilgi birikimi olusturulmasina yardimci
olabilecegini ve gelecekte yapilacak basvurularda bu oranin yulkseltiimesinin mimkin oldugunu
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gostermektedir. Buna paralel olarak, Baytas ve Cetin Aydin (2022, s. 349) arastirmalarinda gevreye
duyarli yesil hastanelerin genellikle ABD’de yer aldigini, Glkemizde ise nispeten yeni bir kavram olarak
benimsendigini belirtmistir. Buna ragmen alinan yiksek puanlar ile Saglik Bakanligi’nin yesil hastane
uygulamalarini zorunlu kilmasi gibi etkenler gelecekte yesil hastane sertifikasina sahip olan saglk
kurumlarinin hem niceliksel hem de niteliksel anlamda artis gosterebilecegine isaret etmektedir.
Dahasi, yesil hastane sertifikasina sahip olan kurumlarin, uygulamalarina iliskin bilgileri kamuoyu ile
paylasmasi, konunun giindemde kalmasi ve dikkat cekmesi agisindan oldukga 6nemlidir.

Turkiye’'de faaliyet gosteren ve sertifika almaya hak kazanan 15 kurumdan 13 tanesi gold, 2
tanesi platinum sertifikaya sahiptir ve temel dlzeyde sertifika ile silver sertifikali kurum mevcut
degildir. Kurumlarin %86’dan fazlasi gold ve %13’ten fazlasi platinum sertifikalidir ve bu oranlar
diinya genelinde sirasiyla %33,7 ile %5,1’dir. Dolayisiyla Tiirkiye’de sertifika almayi basarmis olan
saglhk kurumlarinin yiksek puanlar alarak Ust dlizey sertifikalar aldigi goriilmektedir. Yicel Isildar
ve Gokbayrak (2018, s. 50) da g¢alismalarinda gold sertifika agisindan Tirkiye’nin yiksek bir dizeye
sahip oldugunu belirlemislerdir. Pinarci vd. (2025, s. 55) ¢alismalarinda yesil hastane olma ozelligi
gosteren hastaneleri onceliklendirmis ve ilk iki sirada VKV Amerikan Hastanesi ve Bursa Sehir
Hastanesi oldugunu tespit etmistir. Her ne kadar sadece bes hastanenin dahil edildigi bir arastirma
olsa da, dahil edilen hastaneler arasindan LEED sertifikali bu iki hastanenin 6n plana g¢ikmasi ilgili
sertifika sistemine uyum saglamanin &nemli gelismeler saglayabilecegini gostermektedir. Ote yandan
mevcut arastirmada yer alan LEED sertifikali diger hastaneler, Pinarci vd. (2025)'nin ¢alismasinda
siralama disinda tutulmustur. Saghk Bakanligi tarafindan LEED sertifikasi edinilmesinin istenmesi ve
bu sertifika sisteminin avantajlari gz dnlinde bulunduruldugunda, Tirkiye’de hem kamu hem de 6zel
sektor saghk isletmelerinin yesil hastane uygulamalarini benimseme ve sertifikalanma stirecinin hizla
artis gosterebilecegi degerlendirilmektedir. Bu kapsamda hastanelerin g¢evresel strdirulebilirlik ile
beraber galisan, hasta ve toplum refahina katkida bulunabilecegi ve ayni zamanda bir yatirm geri
donisi olarak maliyetlerinin azalabilecegi gbz ardi edilmemelidir.

Arastirmanin temalar incelendiginde en fazla vurgulanan temalardan birinin strdrilebilir
alanlar oldugu, enerji ve atmosfer temasinda ise enerjinin vurgulandigi ancak atmosfer temasinin
yeterince goz onlinde bulundurulmadig gérilmistir. Su verimliligi ve i¢ ortam kalitesi bes, materyal
ve kaynaklar dort hastane tarafindan vurgulanmistir. Diger temalarin vurgulanma dizeyi distktar.
Yine Yicel Isildar ve Gékbayrak (2018, s. 51), alinan puanlar agisindan karsilastirma yapilan Glkeler
arasinda, Turkiye'nin sirdurulebilir alanlar agisindan en yliksek puan ortalamasina sahip oldugunu
tespit etmislerdir. Mevcut arastirma bulgularina paralel olarak, diger alanlarda karsilastirilan
Ulkelerden daha diistik puanlar alindigini belirtmislerdir. Her ne kadar web sayfalarinda bazi temalarin
yer alma ya da vurgulanma diizeyi dusik kalmis olsa da, LEED sertifikali saghk kurumlarinin bu
alanlarda herhangi bir uygulamasinin olmadigi 6ne siiriilemez. Bu nedenle, bu uygulamalara iliskin
bilgilerin web sitelerinde de yer almasi ve kamuoyuyla paylasiimasi 6nerilir.

Gold ve platinum diizeyde sertifika almaya hak kazanan saglik kurumlari incelendiginde
hizmet sunumunu kamunun yUrittiga kurumlarin tamamina yakini sehir hastanesi olma o6zelligi
gostermektedir. Bu kurumlarda tesis yonetimi ozel isletmelerde, saglik hizmet sunumu ise agirlikli
olarak Saglik Bakanhgr’'ndadir. Dolayisiyla tesisleri 6zel kurumlar tarafindan isletilen Saghk Bakanligi
saghk kurumlarinda yesil uygulamalarin daha fazla benimsendigi ifade edilebilir. Kamu saglik
kurumlarinin da yesil hastane uygulamalarini benimsemeleri ve sertifika siireglerine dahil olmalari
gerekliligi agiktir. Bu noktada Saglik Bakanligi gesitli girisimlerde bulunabilir ya da bu tir sertifikalarin
edinilmesinde maddi tesvikler, danismanlik destekleri gibi ¢esitli tesvik mekanizmalari kurabilir. Kartal
Dr. Lutfi Kirdar Egitim ve Arastirma Hastanesi ISMEP kapsaminda yeniden yapim asamasinda yesil
hastane uygulamalarini esas almistir. Sehir hastaneleri ise proje asamalarinda yesil hastane olmayi
amaglayan tasarimlar ve uygulamalar kullanmistir. Dort 6zel hastane gold sertifikaya sahipken, VKV
Amerikan Hastanesi ve Memorial Bahgelievler Hastanesi platinum sertifikaya sahiptir. Platinum
sertifikaya sahip her iki hastane web sitesinde de yesil uygulamalarin detaylari yer almamaktadir. Bu
hastanelerin web igeriklerinde gesitli temalar vurgulanmis olmasina ragmen uygulama detaylarina
yer verilmemistir. Dolayisiyla saglik kurumlarinin web sitelerinde bu bilgilere yer verilmesi, yesil
uygulamalarin kamuyla paylasilmasi ve tesvik edilmesi noktasinda énem arz edebilir. Tekinglindiiz
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vd. (2021, s. 86) ¢alismalarinda, mevcut bulgulara benzer sekilde, saglik turizmi yetki belgesine sahip
olan saglik kurumlarinin web sitelerini incelemistir. Bu noktada bazi saglik kurumlarinin web sitesi
iceriklerinin yetersiz oldugu ve saglik turizmi hazir bulunusluklarinin disiik oldugu belirlenmistir.
Ayni ¢alismada bu saglik kurumlarinin kullanici dostu web sitelerine sahip olmalarinin yani sira yesil
hastane gibi iyi uygulamalarini 6n plana ¢ikarmalari gerektigi belirtilmistir. Gergekten de bu tir
uygulamalar yalnizca sosyal sorumluluk faaliyetlerinin gerceklestirilmesi degil, bunlarin duyurulmasi,
paydaslarla ve kamuoyuyla paylasilmasi gibi faaliyetlere ek olarak bir pazarlama araci olarak da
kullanilabilmektedir. Ote yandan Bursa Sehir Hastanesi proje sayfasinda ve Erzurum Sehir Hastanesi
kendi web sayfasinda sertifika siirecine iliskin detayh bilgilere yer vermistir. Bu kapsamda 6zellikle
Erzurum Sehir Hastanesi'nin uygulamasinin tim saglik kurumlarina yayginlastiriimasi 6nerilir. Zira
Erzurum Sehir Hastanesi LEED siirecinde yer alan degerlendirme alanlarinaiiliskin uygulamalarini kendi
web sitesinde detayli bir sekilde aktarmistir. Bu noktada diger saglik kurumlarinin da tiim alt temalara
yer vermesi, bu temalardaki uygulamalarini agiklamasi ve seffaf bir sekilde paylagsmasi onerilebilir.
Kullanicilarin siirdtralebilirlik ile ilgili bilgilere erismesi ve detaylarini 6grenebilmesi paydaslarla seffaf
iliskiler kurmanin ve bu iliskileri sirdiirmenin temelini olusturmaktadir. Yesiltas ve Erdem (2017, s. 122)
hastanelerin web sitelerinde yer alan sosyal sorumluluk faaliyetlerini inceledikleri arastirmalarinda
en diistik dizeyde yer alan faaliyetin “cevresel faaliyet” oldugu sonucuna ulasmislardir. Bu durum
saghk kurumlarinin gevresel faaliyetlerini ve varsa yesil hastane uygulamalarini web sitelerinde
duyurmalarinin ve yeterli diizeyde bir igerik sunmalarinin dnemini vurgulamaktadir. Saglk kurumlari
bu faaliyetleri gergeklestirmelerinin yani sira bunlarin goérinirlGgini artirma ve paydaslarinin
erisimine sunma noktasinda aksiyon almaldir.

Turkiye’de gold ve platinum sertifikali saglik kurumlari kamu, 6zel ve kamu-6zel ortakligi seklinde
farkl yapilara sahiptir. Platinum seviyesine sahip olan her iki kurum da 6zel kurumlardir. Kurumlarin
web siteleri incelendiginde, “yesil hastane” olma durumlarinin sertifikalandigini duyurma noktasinda
onemli bir problem mevcut degilken, bu alandaki uygulamalarinin detaylarina web sayfalarinda yer
veren, LEED alt boyutlarini iceren uygulamalara iliskin igerik paylasan kurumlarin sayica az oldugu
sonucuna ulasiimigtir. Bu gergevede saglik kurumlarinin Erzurum Sehir Hastanesi’'nde oldugu gibi
kamuoyunu bilgilendirme agisindan iyi uygulamalari 6rnek almalari ve kendi web sayfasi iceriklerini
buna uygun olarak dizayn etmeleri 6nerilir. Boylece saglik kurumlarinin strddrulebilir yesil hastane
uygulamalarini paydaglarina seffaflikla iletmeleri, diger kurumlara 6rnek olmalari ve uygulamalari
o6zendirmeleri mimkin olabilecektir. Ayni zamanda yliksek puan alan saglik kurumlarinin birer
“benchmark” noktasi olarak kabul edilmesi ve diger saglik kurumlarinin LEED sistemine kayit
olduklarinda bu puanlari asmayi hedeflemesi faydali olabilir.

Bu arastirma bir takim sinirliliklara sahiptir. Arastirmada LEED sisteminde yer alan kayith kurumlarin
verileri kullanilmis, diger sertifika sistemleri dislanmistir. Tium (lkeler arasinda karsilastirmalar
yapilamamis, karsilastirmalar Tirkiye ve diger dlkelerden kayith kurum bilgileri agisindan
yapilabilmistir. Saglik kurumlarinin yesil hastane uygulamalarina iliskin bilgilere kendi web sayfalari
ve arama motorlari araciligi ile ulasiimis, saglik kurumlariyla birebir gériisme gergeklestirilmemistir.
Literatiir Tiirkce ve ingilizce calismalari icerecek sekilde taranabilmistir.

Beyanlar
Etik kurul beyani: Etik kurul onayi gerektirmemektedir.
Yazarhk katkilari: Calisma tek yazarlidir.
Cikar Gatismasi Beyani: Yazar bu makale ile ilgili olarak herhangi bir ¢ikar catismasi bildirmemistir.

Finansal Destek: Calismamiz igin hicbir kurum ya da kisiden finansal destek alinmamustir.
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Summary

This study examines the concept of “green hospitals,” an important component of sustainable
healthcare services, and reviews the status of healthcare institutions with Leadership in Energy and
Environmental Design (LEED) certification at the national and international levels, as well as the web
content of certified hospitals in Turkiye. The primary objective of the research is to determine the rates
and certification levels of healthcare institutions registered in the LEED system and to evaluate the
web-based information levels of LEED-certified hospitals in Turkiye regarding green hospital practices.

The research has a mixed design that uses secondary data obtained from the LEED project index and
web content analysis methods. First, institutions registered in the LEED system worldwide, healthcare
institutions, and their certification levels were examined. In Turkiye, registered healthcare institutions
were identified, and their certification levels and locations were analyzed. Subsequently, the websites
of Turkish hospitals with gold and platinum certifications were subjected to content analysis based on
LEED’s seven sub-dimensions.

There are 208,488 institutions in the LEED database, more than 70% of which are located in the
US. Healthcare institutions account for only 0.8% of the total. The percentage of certified healthcare
institutions is 46.3%. There are 1,968 institutions registered from Turkiye, 34 of which are in the
healthcare sector. There are 15 certified healthcare institutions in Turkey, 13 of which are gold level
and 2 are platinum level; there are no basic or silver certified healthcare institutions. This situation
shows that healthcare institutions in Turkiye that have obtained certification have achieved high
scores and top-level certifications.

In the web content analysis, it was found that only nine of the 15 hospitals included certification
information on their websites. Most hospitals merely stated that they were certified without
providing detailed information on LEED sub-dimensions. The most frequently emphasized themes
were sustainable sites, energy and atmosphere (mostly energy-focused), water efficiency, and indoor
environmental quality, while materials and resources were addressed to a lesser extent, and innovation
in design and regional priorities were addressed to the lowest degree. Erzurum City Hospital and
Bursa City Hospital provided detailed information about the project, while platinum-certified private
hospitals such as VKV American Hospital and Memorial Bahgelievler Hospital shared their certification
information but did not provide details.

Although the percentage of LEED-certified healthcare institutions in Turkey is slightly below the
global average, the certification levels are quite high. However, it appears that hospitals are not
sharing their green practices with the public in a sufficiently transparent manner. Increasing the level
of web-based information will strengthen stakeholder confidence and contribute to the spread of
sustainable hospital design.
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The study reveals that green hospital practices are on the rise in Turkiye, but there are shortcomings
in information sharing and experience transfer in the certification process. It is recommended that
institutions increase transparency in LEED processes, adopt best practices such as those seen at
Erzurum City Hospital, and detail their activities on their websites. This approach will contribute
to environmental sustainability and have a positive impact on hospitals’ corporate reputation and
patient satisfaction.
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Tasimaciliktan Kaynaklanan CO, Emisyonlari ile Dis Ticaret
Performansi Arasindaki iliski: ARDL Yaklagimi

The Relationship Between Transport-Related CO, Emissions
and Foreign Trade Performance: An ARDL Approach

Ugur ERDOGAN )

Oz

Amag: Gunlmduzde uluslararasi ticaret hacmindeki artis, ekonomik
blylimeyi destekleyen temel bir unsur olarak degerlendirilirken,
bu surecin cevresel maliyetleri de giderek daha fazla Gnem
kazanmaktadir. Ozellikle tasimacilik faaliyetleri, kiiresel karbon
emisyonlarinin 6nemli bir bileseni haline gelmistir. Bu baglamda, dis
ticaret performansi ile tasimaciliktan kaynaklanan cgevresel etkiler
arasindaki iliskinin incelenmesi, strdirdlebilir kalkinma politikalari
acisindan stratejik bir gereklilik olarak ortaya ¢ikmaktadir. Bu calisma,
Turkiye'nin dis ticaret performansi ile tasimaciliktan kaynaklanan
karbondioksit (CO,) emisyonlari arasindaki iliskiyi 2005-2023
donemi igin incelemeyi amaglamaktadir.

Yontem: Ihracat ve dis ticaret orani (ihracat/ithalat) degiskenlerinin
tagimacilik kaynakh CO, emisyonlari Gzerindeki etkisi, zaman serisi
analiz tekniklerinden biri olan Otoregresif Dagitilmis Gecikme (ARDL)
modeli araciliglyla analiz edilmistir. ADF birim kok testi sonuglari,
degiskenlerin farkh butiinlesme derecelerine sahip oldugunu (1(0) ve
I(1) ortaya koymus; bu durumda ARDL analizi kullanilmistir.

Bulgular: ARDL sinir testi sonuglarina gore, degiskenler arasinda
uzun donemli bir esbitiinlesme iliskisi tespit edilememistir. Ancak
kisa donemli analizlerde hem ihracat hem de dis ticaret oraninin
tasimaciliktan kaynaklanan CO, emisyonlari lizerinde istatistiksel
olarak anlamli etkileri oldugu belirlenmistir. Ozellikle ihracatin ve
dis ticaret oraninin hem cari hem de gecikmeli degerlerinin emisyon
seviyelerini anlamli bigimde etkiledigi saptanmistir. Ayrica modelin
tahmin sonuglari, serisel korelasyon, heteroskedastisite, normallik
ve vyapisal kirilma gibi varsayimlari blyuk Olglide sagladigini
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maliyetlerin dikkate alinmasi ve karbon fiyatlama mekanizmalarinin dis ticaret politikalarina entegre
edilmesi 6nerilmektedir. Bu galisma, gevresel etkileri dikkate alan ticaret politikalarinin gelistiriimesine
yonelik ampirik bir katki sunmaktadir.

Anahtar Kelimeler
Dis Ticaret, CO, Emisyonu, Siirdiiriilebilirlik, ARDL Modeli, ihracat, Tasimacilik

Abstract

Purpose: While the increasing volume of international trade is considered a key driver of economic growth
today, the environmental costs associated with this process have become increasingly significant. In
particular, transportation activities have emerged as a major contributor to global carbon emissions. In this
context, examining the relationship between foreign trade performance and the environmental impacts
stemming from transportation has become a strategic necessity for sustainable development policies.
This study aims to investigate the relationship between Turkey’s foreign trade performance and transport-
related carbon dioxide (CO,) emissions for the period 2005-2023.

Method: The impact of export and foreign trade ratio (export/import) variables on transport-related CO,
emissions was analyzed using the Autoregressive Distributed Lag (ARDL) model, one of the time series
analysis techniques. The ADF unit root test results indicated that the variables have different integration
orders (I(0) and I(1)), justifying the use of the ARDL approach.

Findings: According to the ARDL bounds test results, no long-term cointegration relationship was found
among the variables. However, the short-term analysis revealed that both export and foreign trade ratio
have statistically significant effects on transport-related CO, emissions. In particular, both the current and
lagged values of export and foreign trade ratio were found to significantly affect emission levels. Moreover,
the model estimation results largely satisfied the assumptions of serial correlation, heteroskedasticity,
normality, and structural stability.

Conclusion: The findings suggest that Turkey’s foreign trade policies should be integrated with environmental
sustainability principles. Accordingly, it is recommended to promote low-carbon transport modes, account
for environmental costs in export-oriented strategies, and incorporate carbon pricing mechanisms into
trade policies. This study provides an empirical contribution to the development of trade policies that
consider environmental impacts.

Keywords

Foreign Trade, CO, Emissions, Sustainability, ARDL Model, Export, Transportation

Giris

Glniimiizde ekonomik biyime ve dis ticaret performansi, Ulkelerin kalkinma siireglerinde
belirleyici unsurlar arasinda yer almaktadir. Ozellikle gelismekte olan ilkeler icin ihracat odakl
stratejiler daha ¢ok 6n plana gikmaktadir. Bu dogrultuda kiiresel ticaret ile birlikte artan ekonomik
faaliyetlerin gevresel stirdirilebilirlik Gzerindeki etkileri giderek daha fazla sorgulanmaktadir. Sanayi
Uretimi, tiketim aligkanliklari ve uluslararasi lojistik faaliyetler, artan karbon salimi yoluyla cevre
Uzerinde olumsuz sonuglara ortaya ¢ikarmakta ve kiresel iklim degisikligi stirecini derinlestirmektedir.
Bu baglamda, dis ticaret faaliyetlerinin ¢evresel maliyetlerinin Olglilmesi ve stirdurilebilir kalkinma
hedefleriyle ne Olgiide uyumlu oldugunun belirlenmesi, ¢evre-ekonomi etkilesiminin incelenmesi
suretiyle literatiirde 6nemli bir arastirma konusu haline gelmistir.

Tasimacihk sektord, dis ticaretin gergeklestirilmesinde vazgegilmez bir unsur olmakla birlikte, ayni
zamanda onemli bir karbon emisyonu kaynagidir. Turkiye gibi disa acgik ve ihracat odakli biyime
modelini benimsemis Ulkelerde, tasimaciliga dayal karbon emisyonlarinin yillar igindeki seyri, dis
ticaretin gevresel boyutunun analiz edilmesini gerekli kilmaktadir. Bununla birlikte, emisyonlarin
yalnizca ekonomik biiylime veya sanayi tretimi ile degil, 6rnegin ihracat ve ithalat, dis ticaret dengesi
gibi dogrudan dis ticaret gostergeleriyle de yakindan iliskili oldugu yoniinde bulgular artmaktadir.
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Ancak bu iliski, zamansal degiskenlikler, ticaret politikalarinin dénisimi ve tasima modlarindaki
farkhhklar nedeniyle oldukga karmasik bir yapiya sahiptir.

Mevcut literatiirde dis ticaret, ekonomik bliyime ve karbon emisyonlari arasindaki iligkileri
inceleyen ¢ok sayida ¢alisma bulunmakla birlikte, bu ¢alismalarin dnemli bir kismi toplam karbon
emisyonlarini esas almakta veya tasimacilik sektorini ayri bir analitik cergevede ele almamaktadir.
Oysa tasimacilik faaliyetleri, dis ticaretin gerceklesmesinde dogrudan rol oynayan ve karbon
emisyonlari agisindan kritik 5neme sahip bir sektérdiir. Bu nedenle, dis ticaret gdstergeleri ile 6zellikle
tasimaciliktan kaynaklanan CO, emisyonlari arasindaki iliskinin kisa ve uzun dénemli etkileriyle birlikte
incelenmesi, literatiirde 6nemli bir bosluk oldugunu géstermektedir. Tirkiye gibi dis ticarete dayali
blylme stratejisi izleyen ve tasimacilik faaliyetlerinde biyik oOlgiide karayoluna bagimli olan bir
ekonomi agisindan bu boslugun giderilmesi, hem akademik literatlir hem de sirdurilebilirlik temelli
politika tartismalari agisindan 6nem tagimaktadir.

Bu galisma, Tirkiye’nin tagimaciliktan kaynaklanan CO, emisyonlarinin dis ticaret performansi
cercevesinde nasil sekillendigini ortaya koymayi amaglamaktadir. Bu amagla, 2005-2023 ddénemi
icin ihracat ve dis ticaret orani (ihracat/ithalat) degiskenleri ile tasimacilik kaynakli CO, emisyonlari
arasindaki iligskiler, zaman serisi analizine dayali olarak Otoregresif Dagitilmis Gecikme (ARDL)
modeli ile analiz edilmistir. Calismada hem kisa hem de uzun dénemli etkiler dikkate alinmis, dis
ticaret degiskenlerinin tagimacilik emisyonlari lizerindeki etkileri istatistiksel olarak analiz edilmistir.
Bu yonulyle arastirma, dis ticaretin ¢evresel maliyetlerini analiz eden sinirli sayidaki galismaya katki
saglamayi ve politika yapicilara strdirilebilir uluslararasi ticaret stratejileri gelistirme konusunda bir
cerceve sunmayi hedeflemektedir.

Literatiir incelemesi

GUnlmizde insanhgi tehdit eden en 6nemli cevresel sorunlardan biri, kiiresel sicakliklarin giderek
yikselmesidir. Bu sorunun temelinde ise, atmosferdeki karbondioksit (CO;) ve diger sera gazlarinin
yogunlugunda meydana gelen artis yer almakta olup, s6z konusu gazlar iklim degisikliginin baslica
tetikleyicileri arasinda gosterilmektedir (Majumder vd., 2022). CO, emisyonu, karbon dioksit gazinin
atmosfere salinmasini ifade etmekte olup, basta fosil yakitlarin yakilmasi olmak Uzere, endistriyel
Uretim siregleri, ormansizlasma ve tarimsal faaliyetler gibi gesitli insan kaynakh faaliyetlerden
kaynaklanmaktadir. Son yillarda CO, emisyonlarinda gozlemlenen artis ve bu artisin yol agtig
olumsuzluklar, diinya genelinde isletmeler, sanayi kuruluslari ve politika yapicilar agisindan giderek
daha kritik bir mesele haline gelmektedir. Kiiresel isinmanin ivme kazanmasi, ¢evre Uzerinde ciddi
etkiler yaratan CO, emisyonlarina yonelik ilgiyi artirmis ve bu konuda alinmasi gereken &nlemleri
glindeme tasimistir (Gov ve Kaya, 2023).

Tedarik zinciri ve lojistik streglerin temel bilesenlerinden biri olan tasimacilik sektori, tarihsel
slire¢ boyunca diinya genelinde ekonomik faaliyetlerin ayrilmaz ve vazgecilmez bir unsuru olmustur.
Gerek hammaddelerin Uretim merkezlerine ulastirilmasinda gerekse de Uretim tesislerinde imal
edilen Urinlerin son kullaniciya aktariimasinda tagimacilik faaliyetleri ekonomik sistemin isleyisine
onemli katkilar sunmaktadir. Kiiresellesme ile birlikte tilkeler arasindaki uluslararasi ticaret hacminin
artmasiyla beraber diinya genelinde tasimacilik faaliyetleri de sirekli artmaktadir. Ayrica, ulusal
ve uluslararasi diizeyde insan hareketliliginin saglanmasinda da merkezi bir rol oynamakta olan bu
sektor, ekonomik kalkinma agisindan stratejik bir Sneme sahiptir.

Uluslararasi ticaret alaninda ve bununla birlikte tasimacilikta meydana gelen artis karbon
emisyonlarinin yikselmesine yol agmaktadir (Topalli, 2017). Karbon ayak izinin azaltiimasi agisindan
kokli donlslimlere ihtiya¢g duyulan alanlardan biri olarak éne cikan lojistik ve tasimacilik sektord,
uluslararasi diizeyde cevresel siirdiirilebilirlik hedeflerinin merkezinde yer almaktadir. Bu baglamda,
Avrupa Birligi basta olmak Uzere birgok Ulke, tasimaciliktan kaynaklanan emisyonlari azaltmaya yonelik
onemli politikalar ve stratejik hedefler belirlemistir. Bu kapsamda Avrupa Birligi 2050 yilina kadar ulagim
kaynakli karbon emisyonlarini %60 oraninda diistirmeyi hedeflemektedir (Liljestrand vd., 2015).

Uluslararasi ticaretin ivme kazanmasi, sadece ekonomik biylimeyi desteklemekle kalmayip,
ayni zamanda gelismekte olan (lkelerde yogun enerji tiketimini ve buna bagl olarak karbon
emisyonlarinda artisi da beraberinde getirmektedir (Weber vd., 2008). Karbondioksit (CO,), toplam
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sera gazi emisyonlari icerisinde yaklasik %70’lik bir paya sahiptir. Atmosfere salindiktan sonra ise
5 yildan 200 yila kadar degisen surelerle atmosferde kalicihgini strdiirebilmektedir (Yilmazer ve
Karabiber, 2022).

Avrupa’da yik tasimaciligina iliskin karbon yogunlugunun 2050 yilina kadar 2015 seviyesinin altida
birine dislrilmesi hedeflenmekte olup, bu donemde kara yolu tasimaciliginin iki katina gikmasi
beklenmektedir. Ancak son otuz yilda, Avrupa genelinde ulastirma kaynakl emisyonlarda %23’lin
Uzerinde bir artis yasanmis ve bu artisin yaklasik %95’i kara yolu tasimacili§indan kaynaklanmistir
(Enzmann ve Ringel, 2020).

Uluslararasi tagimaciliktan kaynaklanan emisyonlarin hangi llkeye atfedilecegi, genellikle Gretim
veya tiiketim temelli sorumluluk anlayisina gore belirlenmektedir. Bu gergevede, emisyonlarin
sorumlulugu ya mali Ureten (ihracatgl) Ulkeye ya da mali tiiketen (ithalatgi) Ulkeye ait olmaktadir.
Uretim temelli yaklasima gére, uluslararasi tasimacilik hizmetlerini kullanarak driin ihra¢ eden
Ulkeler bu faaliyetler sonucu ortaya gikan CO, emisyonlarindan sorumlu kabul edilirken; tiketim
temelli yaklasima gore, bu hizmetleri kullanarak Uriin ithal eden Ulkeler s6z konusu emisyonlarin
sorumlulugunu tasimaktadir (Yoon vd., 2018).

Gurtu ve arkadaslari (2017), isletmelerin tedarik slireglerinde uluslararasi ticarete bagl tasimacilik
kaynakli CO, emisyonlarini géz 6ninde bulundurmasinin gerekliligine dikkat ¢ekmekte ve bu
emisyonlarin ulusal tagimacilik emisyon envanterleri lizerindeki potansiyel etkilerinin incelenmesinin
onemini vurgulamaktadir. Janic ve Vleugel (2012), Avrupa koridorunda kara yolu tagimaciligi yerine
demir yolu ylk tasimaciligi kullaniminin gevresel etkilerini degerlendirmis ve bu gegisin sera gazi
emisyonlarini azaltma agisindan 6zellikle olumlu sonuglar dogurdugunu tespit etmistir.

Farhani ve arkadaslari (2014), Tunus’un 1971-2008 dénemine ait karbon emisyonu, dis ticaret,
enerji tiketimi ve ekonomik blylime verilerini kullanarak, bu degiskenler arasindaki iliskileri ARDL
modeli araciligiyla analiz etmistir. Elde edilen bulgular, s6z konusu degiskenler arasinda uzun vadeli bir
iliski bulundugunu ve bu iliskinin gift yonli nedensellik tasidigini ortaya koymaktadir.

Anatasia (2015), Tayland ve Malezya igin 1978—2008 ddnemine ait gayrisafi yurt ici hasila (GSYiH),
enerji tiketimi, ihracat ve karbon emisyonu verilerini kullanarak s6z konusu degiskenler arasindaki
iliskileri analiz etmistir. Elde edilen sonuglara gére, Tayland’da ihracat ve GSYiH’den, karbon emisyonu
ile enerji tiketimine dogru tek yonli bir nedensellik iliskisi bulunmustur. Malezya agisindan ise, enerji
tiketimi ve ihracattan karbon emisyonuna dogru yine tek yonli bir nedensellik iliskisi tespit edilmistir.

He ve arkadaslari (2017), kiresel 6lgekte yesil ve disik karbonlu kalkinma yaklasiminin 6nem
kazandigini belirtmektedir. Calisma, Cin’de diisiik karbonlu lojistik uygulamalarinin, net bir stratejik
cercevenin ve etkin performans oOl¢iim sistemlerinin eksikligi nedeniyle sinirh kaldigini ortaya
koymaktadir.

Tedarik ve tagimacilik faaliyetleri, tedarik zinciri sliregleri igerisinde en yiiksek karbon emisyonuna
yol agan operasyonlardan biri olarak 6ne gikmaktadir. Bu baglamda, Kaur ve Singh (2017), gevresel
slrdirulebilirligi esas alan bir tedarik ve lojistik modeli gelistirmistir. Ancak, s6z konusu ¢alismanin
karbon lojistik emisyonlarina iliskin degerlendirmelerinin tek boyutlu oldugu goérilmektedir. Bu
eksiklikten yola ¢ikan mevcut ¢alisma, ilgili literatlirl tarayarak ve uluslararasi ticaret dinamiklerini
dikkate alarak lojistik karbon emisyonlari modelini daha kapsamli ve optimize edilmis bir yapiya
kavusturmayl amaglamaktadir.

Mania (2020), 1995-2013 doneminde 98 llkeye ait verilerle ihracat gesitlendirmesinin CO,
emisyonlari Uzerindeki etkisini Cevresel Kuznets Egrisi cercevesinde incelemistir. GMM ve PMG
yontemleriyle elde edilen bulgular, EKC hipotezinin gegerli oldugunu ve ihracat gesitlendirmesinin
emisyonlari artirici etki yarattigini gostermektedir. Bu sonuglar, 6zellikle gelismekte olan lkelerde
ihracat stratejilerinin ¢evresel strdurilebilirlik boyutunun dikkate alinmasi gerektigine isaret
etmektedir.

Bin ve arkadaslar (2021) tarafindan gergeklestirilen galismada, Cin’deki meyve ve sebzelerin
soguk zincir lojistigi stireclerinde ortaya ¢ikan karbon ayak izi, yasam dongusu degerlendirme (LCA)
yontemiyle analiz edilmistir. Yapilan ¢alismada, 1 kilogram meyve ve sebzeye iligskin toplam karbon
emisyonunun yaklasik %82’sinin tagima ve lojistik stireglerinden kaynaklandigi belirlenmistir.
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Stojanovi¢ ve arkadaslari (2021), uluslararasi ticarete bagl tasimaciliktan kaynaklanan CO,
emisyonlarinin degerlendirilmesinde lojistik sorumluluk yaklagimini ele almistir. Calismada, mevcut
emisyon hesaplama ydntemlerinin ticaretin ¢evresel etkilerini yeterince yansitmadigi belirtilerek,
Incoterms kurallarina dayali bir “Tasimacilik Emisyonlari Sorumluluk Endeksi” onerilmistir. Gelistirilen
yaklasim, ulkelerin ticarete bagl tasimacilik emisyonlarindaki sorumluluklarini daha agik bigimde
ortaya koymayl amaglamaktadir.

Mundaca ve arkadaslari (2021) ABD’ye yonelik ithalat verileri kullanilarak yapilan analizde,
deniz tasimaciligindaki siki emisyon kisitlamalarinin, daha yiksek karbon yogunluguna sahip hava
tasimacihigina kayma riskini artirdigini géstermektedir. Bu durumun, toplam tasimaciliga bagh CO,
emisyonlarinda kisa vadede artisa neden olabilecegi belirtiimektedir. Ayrica, deniz tasimaciliginda hiz
azaltimi gibi 6nlemler, tasima kapasitesini duslirerek tiketici refahinda azalmaya yol agabilmektedir.
GCalisma, bu tlr dizenlemelerin sektorel etkilerini degerlendirerek, daha dengeli ve etkili gevre
politikalarinin gelistirilmesi gerektigini vurgulamaktadir.

Gola ve Noussia (2022), karbon yakalama ve depolama (CCS) teknolojilerinin uluslararasi diizeyde
uygulanmasinda karsilasilan diizenleyici sorunlari incelemistir. Calisma, CO2'nin sinir 6tesi tagsinmasi
ve depolanmasina iliskin mevcut uluslararasi diizenlemelerin yetersiz kaldigini ve bu durumun CCS
uygulamalarinin yayginlagsmasini sinirladigini ortaya koymaktadir. Bu nedenle, CCS’nin etkin bigimde
uygulanabilmesi icin uluslararasi is birligine dayali uyumlu dlzenleyici ¢ergevelerin gelistirilmesi
gerektigi vurgulanmaktadir.

Liu ve arkadaslari (2023), COVID-19 pandemisinin kiresel ticaretle iliskili karbon emisyonlari
Uzerindeki etkisini incelemistir. Bulgular, pandemi siirecinde toplam karbon emisyonlarinin
azalmasina ragmen, ihracat kaynakli emisyonlarin biyik 6l¢lide degismedigini gbstermektedir. Bu
durum, surdurlebilir ticaret politikalarinin 6nemini ortaya koymaktadir.

Faria ve arkadaglari (2023) tarafindan yiritilen arastirma ihracat ve ithalat tesviklerinin Brezilya
ve diger bircok bolgede emisyonlari artiracagini gbéstermektedir. Bu artisin baslica nedenleri arasinda,
enerji Urlinlerini yogun sekilde ara girdi olarak kullanan sektérlerdeki ekonomik faaliyet seviyesinin
ylkselmesi ve yabanci Grinlerin gérece ucuzlamasiyla Brezilya’nin enerji girdilerini daha kolay temin
etmesi yer almaktadir.

Wang ve Li (2024), Cin’de 282 kente ait 2010-2016 dénemi verilerini kullanarak ithalat ve ihracatin
karbon emisyonlari izerindeki etkisini mekansal ekonometrik yontemlerle analiz etmistir. Bulgular,
ithalatin yerel karbon emisyonlarini azaltici, ihracatin ise artirici etki yarattigini gostermektedir.

Yildirnm ve arkadaslari (2024) yuritilen arastirma, deniz tagimaciliginin gevresel etkilerini
inceleyerek, konteyner limani hacimleri ile karbon emisyonlari arasindaki iliskiyi analiz etmeyi
amaglamaktadir. Calismada, 2000—-2020 yillari arasinda segilen Ulkelerin konteyner limani yik hacmi
verileri ile karbondioksit (CO,) emisyon dizeyleri panel veri analizine tabi tutulmustur. Arastirma
sonucu konteyner limani hacmindeki artis ile karbon emisyonlari arasinda pozitif ve anlamli bir iligki
oldugunu ortaya koymustur.

Turgut ve Demir (2024) tarafindan yapilan ¢alismada uluslararasi ticarette strdrilebilir tasima
modu se¢iminde en 6nemli kriterin maliyet oldugu belirlenmis, bunu zaman ve mesafe takip etmistir.
Buna karsilik, yesil operasyonlar ve gevresel-sosyal yetkinlikler en az dnem verilen kriterler olarak
tespit edilmistir. Sonuglar, isletmelerin ¢evresel faktorlere yeterince 6nem vermedigini ve ekonomik
kriterlerin 6ncelikli oldugunu ortaya koymaktadir.

Mal ve hizmet ihracati, ekonomik biylmeyi destekleyen temel unsurlardan biri olmakla birlikte,
cevresel etkileriagisindan da 6zellikle karbon emisyonlaribaglaminda 6nemlisonuglar dogurabilmektedir.
Asya (lkelerinin dis ticaret yapilari incelendiginde, ihracat ve ithalat arasindaki dengenin, bazi tlkelerde
CO, emisyon seviyelerinde kayda deger farkliliklar yarattigi gézlemlenmistir (Voumik vd., 2023).

Al Shammre (2024), Suudi Arabistan’da ulastirma sektoriine iliskin karbon emisyonlarinin
belirleyicilerini incelemistir. 1980-2020 dénemine ait zaman serisi verilerine dayanan bulgular,
yenilenemez enerji tiketiminin CO, emisyonlarini artirdigini, yenilenebilir enerji kullaniminin ise
emisyonlari azaltici yonde etkiledigini géstermektedir. Ekonomik biyiime ve dis ticaret agikhginin
emisyonlar Gzerindeki etkilerinin ise donemsel olarak farkhlastigi tespit edilmistir.
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Shaheen ve arkadaslari (2025) tarafindan gergeklestirilen galismada, 2011-2020 dénemine ait 30
tlkeyi kapsayan veri seti lizerinden, ihracata dayall kiiresel tasimacilik faaliyetlerinde niifus artiginin
CO; emisyonlan Gzerindeki etkisi incelenmektedir. Panel veri analizinde CIPS, CADF, Kao ve Pedroni
esbitiinlesme testleri ile GMM ydntemleri kullanilarak yapilan analizlerde, ihracata yonelik tretim ve
tagimacilik faaliyetlerinin artan enerji tiiketimi araciligiyla CO, emisyonlarini anlamli sekilde artirdig
tespit edilmistir.

Literatlirde yer alan calismalar genel olarak degerlendirildiginde dis ticaret, ekonomik biyiime,
eneriji tiiketimi ve karbon emisyonlari arasindaki iliskilerin farkli tlke ve dénemler igin yaygin bigcimde
incelendigi gorilmektedir. Bununla birlikte, s6z konusu c¢alismalarin blylk bir kismi toplam CO,
emisyonlarini esas almakta, tasimacilik sektoriini dis ticaretle dogrudan iliskilendiren ampirik analizler
ise sinirli kalmaktadir. Ozellikle Tiirkiye icin dis ticaret performansini ihracat ve dis ticaret orani gibi
gostergeler lzerinden ele alarak tasimaciliktan kaynaklanan CO, emisyonlari ile olan iliskisini zaman
serisi yontemleriyle inceleyen ¢alismalarin sayisi oldukga sinirlidir. Ayrica mevcut literatlirde degiskenler
arasindaki kisa ve uzun dénemli etkilerin birlikte degerlendirildigi ve donemsel dinamiklerin analiz
edildigi calismalarin yetersiz oldugu gorilmektedir. Bu ¢alisma, dis ticaret gostergeleri ile tasimacilik
kaynakli CO, emisyonlari arasindaki iligkiyi Tiirkiye 6érneginde kisa ve uzun dénem ayrimiyla ele alarak,
literattirdeki bu boslugu doldurmayi ve ilgili tartismalara 6zgiin bir katki sunmayi amaglamaktadir.

Yontem

Bu calismada, tasimaciliktan kaynaklanan karbon emisyonlarinin belirleyicileri arasinda yer alan
Turkiye'ye ait ihracat ve dis ticaret orani ile olan iliskiler zaman serisi veri seti kullanilarak analiz
edilmistir. Calismada kullanilan veri seti, Tiirkiye’ye ait 2005-2023 dénemini kapsayan yillik zaman
serisi verilerinden olusturulmustur. ilgili verilere TUiK ile Diinya Bankasi veri tabanlarindan ulasiimistir.
Zaman serisi analizlerinde, degiskenlerin duraganlk diizeyleri model segimi agisindan kritik dGnem
tagimaktadir. Bu kapsamda yapilan Augmented Dickey-Fuller (ADF) birim kok testi sonuglarina gore;
bagimli degisken olan CO, emisyonlari ile bagimsiz degiskenlerden ihracat degiskeni birinci farkta
duragan (I(1)), dis ticaret orani ise diizeyde duragan (1(0)) olarak belirlenmistir. Degiskenlerin farkli
butlinlesme derecelerine sahip olmasi (1(0) ve (1)) klasik esbitlinlesme analizlerinin uygulanabilirligini
kisitladigindan, bu tiir heterojen yapilarla calisabilen ve uzun ile kisa donem iliskilerini birlikte
modelleyebilen Otoregresif Dagitiimis Gecikme (ARDL) yaklasimi tercih edilmistir.

Bu calismada model, dis ticaret performansini temsil eden ihracat ve dis ticaret orani (ihracat/
ithalat) degiskenleri lizerinden kurgulanmistir. Degisken secimi, calismanin temel amacina uygun
olarak dis ticaret faaliyetlerinin tasimaciliktan kaynaklanan CO, emisyonlari Gzerindeki dogrudan
etkisini incelemeye odaklanmaktadir. Bu nedenle literatlirde siklikla kullanilan enerji tiiketimi,
gayrisafi yurt i¢i hasila (GSYH), petrol fiyatlari veya nifus gibi makroekonomik degiskenler modele
dahil edilmemistir. S6z konusu degiskenlerin dis ticaret ile CO, emisyonu iliskisini dolayl olarak
etkileyebilecegi dikkate alinarak bu ¢alismada modelin yalinligini ve dogrudan iliskiyi ortaya koyma
gliciint korumak amaciyla analiz kapsami sinirlandiriimistir.

Pesaran ve arkadaslari (2001) tarafindan gelistirilen ARDL sinir testi yontemi, farkli duraganlik
diizeylerinde olan degiskenlerle analiz yapilmasina olanak tanimasi ve kiglik 6rneklemlerle dahi
givenilir sonuglar sunabilmesi acisindan literatiirde yaygin bicimde tercih edilmektedir. Ayrica,
ARDL modeli gecikme yapilarini dikkate alarak hem bagimli hem de bagimsiz degiskenlerin gegcmis
degerlerinin etkisini degerlendirebilmekte ve bu sayede nedensel iliskilerin daha ayrintili bigimde
ortaya konulmasina olanak saglamaktadir.

Tablo 1. Degiskenlere ait bilgiler

Degiskenler Agiklama Kaynak
ihracat Milyar Dolar TUIK

Dis Ticaret Orani Oran TUIK
Tasimacilik Kaynakli CO, Milyon Ton Diinya Bankasi

Istanbul Gelisim University Journal of Social Sciences 1699 «




Calisma kapsaminda bagimh degisken olan tasimacilik kaynakli CO, emisyonlari ile ihracat ve dis
ticaret orani (ihracat / ithalat) arasindaki kisa donem iliskileri analiz etmek amaciyla Otoregresif
Dagitilmis Gecikmg (ARDL) modeli uxgulanmlgtlr. Mgdelinin genel bicimi asagidaki gibidir:

CO2TR,=a’ + ;ai CO2TR - + ;Bj EXP -, + kz;yk TradeRatio, -, + ¢,

Burada;

e CO2TR: Tasimaciliktan kaynaklanan CO, emisyonlarini,

e EXP: ihracati,

¢ TradeRatio: ihracat/ithalat oranini,

¢ ai,Bj,yk: Katsayilari,

* p, q, q,:gecikme uzunluklarini

e ct: Hata terimini temsil etmektedir.

Model, kisa dénem dinamikleri tahmin etmekle kalmayip, esbitiinlesme testi ile uzun dénem
denge iliskilerinin varligini da sinayabilmektedir. Bu kapsamda ilk olarak degiskenler arasinda uzun
doénemli bir iliski olup olmadigi test edilmis, ardindan varsa bu iliskinin katsayilari, yoksa kisa dénem
etkiler modellenmistir.

Bulgular

Sekil 1’de CO, emisyonu, ihracat ve dis ticaret oraninin yillar igindeki seyri sunulmugstur. CO,
emisyonlarininveihracatdegerlerininyillaricerisindeistikrarlibicimde artis gésterdigi gézlenmektedir.
Ozellikle 2015 sonrasi bu artis hiz kazanmistir. Bu durum, ihracata dayali ekonomik biyiimenin
tasimacilik faaliyetlerini artirarak emisyonlar izerinde baski olusturdugunu géstermektedir. Dis ticaret
orani ise dalgali bir seyir izlemekte olup, 2019 yilinda en yiksek seviyeye ulasmistir. 2020 yilinda dis
ticaret ve CO, emisyonlarindaki artisin sinirli kalmasi, pandemi siireciyle birlikte ihracat ile tagimacilik
hacmindeki daralma ve lojistik faaliyetlerdeki gegici yavaslamalarla agiklanabilir. Bu grafiksel egilimler,
ekonomik faaliyetlerdeki artisin ve dis ticaret yapisinin tasimaciliktan kaynaklanan CO, emisyonlari
Gzerinde etkili olabilecegini gbstermektedir.

CO: Emisyonu

ag { — COr Emisyonu -

Ihracat
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Sekil 1. Turkiye’nin Tagimacilik Kaynakli CO, Emisyonu, ihracat ve Dis Ticaret Orani Zaman Serileri (2005-2023)
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Birim Kok Testi Sonuglari

Zaman serisi analizlerinde, degiskenlerin duragan olup olmadiginin belirlenmesi model segimi
acisindan kritik dneme sahiptir. Duragan olmayan seriler, yanlis modellemeye ve yaniltici sonuglara
yol acabileceginden, serilerin diizeyde mi yoksa fark alindiktan sonra mi duraganlastigi dikkatle
incelenmelidir. Bu kapsamda, galismada kullanilan CO, emisyonlari (CO2TR), ihracat (EXP) ve dis
ticaret orani (TradeRatio) degiskenlerinin degiskenlerin duraganlik dizeylerini belirlemek amaciyla
Augmented Dickey-Fuller (ADF) birim kok testi uygulanmistir. Test sonuglarina gore, CO, emisyonlari
(CO2TR) ve ihracat (EXP) degiskenleri diizeyde duragan degildir ancak birinci farklari alindiginda
duragan hale gelmistir (I(1)). Ote yandan, dis ticaret orani (TradeRatio) degiskeni diizeyde duragan
bulunmustur. Elde edilen sonuglar, degiskenlerin farkli biitiinlesme diizeylerinde (1(0) ve I(1)) oldugunu
gostermektedir. Bu nedenle, farkli bitiinlesme seviyelerine sahip degiskenlerle galisabilen ve uzun/
kisa donem iliskilerini birlikte modelleyebilen ARDL yontemi tercih edilmistir. Zira klasik esbltiinlesme
analiz ydontemleri, yalnizca ayni derecede bitlinlesik serilerle uygulanabilirken, ARDL modeli bu kisiti
asmakta ve daha esnek bir uygulama alani sunmaktadir (Pesaran et al., 2001). ARDL yontemi, diger
esbutlinlesme analizleriyle karsilastirildiginda, 6zellikle kiiglik 6rneklemler ve degiskenlerin farkli
diizeylerde duraganlik géstermesi durumlarinda daha glivenilir ve saglam sonuglar lretebilmektedir
(Akel ve Gazel, 2014). ADF testine dayal duraganlik analizi, model se¢iminin ve tahmin sirecinin
ilk adimi olup, elde edilen sonuglar ARDL modelinin teorik ve istatistiksel olarak uygun bir yontem
oldugunu desteklemektedir.

Tablo 2. ADF Birim Kok Test Sonuglari

Degisken Diizey ADF Diizey Diizeyde 1. Fark ADF | 1. Fark 1. Farkta
Bls istatistigi p-degeri Duraganhk istatistigi p-degeri Duraganhk

CO; Emisyonlari

(CO2TR) 0.7246 0.9903 Hayir 3.8398 0.0025 Evet

ihracat (EXP) -0.3591 0.9167 Hayir -3.9363 0.0018 Evet

Dis Ticaret Orani

(TradeRatio) -3.6525 0.0048 Evet

ARDL Yontemi Sonuglari

Calismada bagiml degisken olan tasimacilik kaynakli CO, emisyonlariile bagimsiz degiskenler olan
ihracat ve dis ticaret orani arasindaki uzun dénemli iliskinin varligini test etmek amaciyla ARDL sinir
testi uygulanmistir. Sam ve arkadaslari (2019), geleneksel ARDL yaklasimini gelistirerek, bagimsiz
degiskenlerin gecikmeli diizey degerlerine yonelik ilave bir F testi 6nermistir. Bu katki, modelin uzun
donemliiliskilere dair daha hassas sonuglar liretmesine olanak saglamaktadir. Hesaplanan F-istatistigi
2.454 olup, bu deger bagimsiz degisken sayisinin iki (k=2) oldugu durumda kullanilan kritik degerlere
gore degerlendirilmistir. Pesaran vd. (2001) tarafindan énerilen kritik degerlere gére %10 anlamhhk
diizeyinde alt sinir degeri 2.45, Ust sinir degeri ise 3.52 olarak belirlenmistir. F-istatistigi bu aralkta
alt sinir degerin hemen altinda (2.454<2.45) kaldigindan, Ho hipotezi reddedilememektedir. Buna
gore bagimli ve bagimsiz degiskenler arasinda uzun donemli bir esbltiinlesme iliskisinin varligindan
s6z edilemez Uzun dénemli bir esbiitiinlesme iliskisinin tespit edilememesi, dis ticaret faaliyetleri ile
tasimaciliktan kaynaklanan CO, emisyonlari arasindaki iliskinin iktisadi agidan kalici bir denge yapisi
sergilemedigini gostermektedir. Bu durum, analiz doneminde yasanan kiresel ve ulusal ekonomik
soklar, COVID-19 Pandemisi ile ticaret ve tasimacilik yapisinda meydana gelen yapisal degisimlerden
kaynaklanmaktadir. Ayrica, lojistik stireglerdeki teknolojik gelismeler ve enerji verimliligini artirmaya
yonelik uygulamalar, ihracat artisinin emisyonlar Gzerindeki uzun donemli etkisini sinirlamaktadir.
Bu sonug dogrultusunda, modelde yer alan degiskenler arasindaki iliskiler yalnizca kisa dénemli
etkilesimler Gzerinden degerlendirilmistir.

Calismada CO, emisyonlari Uzerine etkili olan degiskenlerin kisa donemli iliskilerini belirlemek
amaciyla ARDL(2,2,1) modeli kullanilmis ve standart hatalar, serisel korelasyon ve heteroskedastisiteye
karsi dayanikli hale getirilmek Gizere HAC (Newey-West) yontemiyle diizeltilmistir. Modelin belirleyicilik
katsayisi oldukea ytiksektir (R? = 0.976) ve model genel olarak anlamhdir (F =511.7; p < 0.001).
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Gecikmeli CO, emisyonlari (CO2TR_L1 ve CO2TR_L2), ihracat (EXP_LO, EXP_L1, EXP_L2) ve dis
ticaret orani (TR_LO ve TR_L1) degiskenleri modele dahil edilmistir. Buna gore, CO, emisyonlarinin
bir 6nceki yil degeri pozitif ve istatistiksel olarak anlamhdir (B = 1.1072, p < 0.001), ikinci gecikmesi
ise negatif ve anlamlidir (B =—0.3398, p = 0.001). Cari yil ihracati (EXP_LO) emisyonlari artirmakta (B
=0.0991, p = 0.038), bir yil 6nceki ihracat azalma yonli etkide bulunmakta (B =-0.1137, p = 0.018)
ve iki yil gecikmeli ihracat degeri pozitif ve yiiksek anlamlilik géstermektedir (B = 0.1473, p = 0.001).

Ayrica, dis ticaret orani cari yilda CO, emisyonlarini anlamli bigimde artirmaktadir (8 =32.1185, p =
0.013), ancak bir yil gecikmeli degeri bu etkiyi tersine ¢evirmektedir ( = —35.8987, p = 0.002).

Tablo 3. ARDL (2,2,1) Modeline Ait Tahmin Sonuglari

Degisken Katsayi (B) HAC Std. Hata t-degeri p-degeri
Sabit -0.4408 6.992 -0.063 0.951
CO2TR_L1 1.1072 0.071 15.652 <0.001™"
CO2TR_L2 -0.3398 0.074 -4.618 0.001™
EXP_LO 0.0991 0.041 2.434 0.038"
EXP_L1 -0.1137 0.040 -2.878 0.018"
EXP_L2 0.1473 0.029 5.027 0.001"
TR_LO 32.1185 10.332 3.109 0.013"
TR_L1 -35.8987 8.011 -4.481 0.002™

Not: Model, HAC (White-Huber) diizeltmeli standart hatalarla tahmin edilmistir. Anlamlilik diizeyleri:
*%% 5 < 0.001, ** p < 0.01, * p < 0.05.

Modelin varsayimlarinin gegerliligini degerlendirmek amaciyla gesitli tanisal testler uygulanmistir.
Otokorelasyon varligina iligskin bilgi edinmek igin kullanilan Durbin-Watson testi sonucunda istatistik
degeri 2.735 olarak bulunmustur. Bu deger, artiklar arasinda anlamli bir serisel bagimhhgin olmadigini
gostermektedir.

White heteroskedastisite testi sonuglarina goére, modelde degisen varyans problemi
bulunmamaktadir (p = 0.3856 > 0.05). Ayrica, modelin fonksiyonel formunun dogrulugunu test etmek
amaciyla uygulanan Ramsey RESET testi, modelin dogru sekilde belirtildigini ortaya koymaktadir (p =
0.9173 > 0.05).

Son olarak, artiklarin normal dagihima uygunlugunu degerlendirmek amaciyla yapilan Jarque-Bera
testi sonucunda da normal dagilima aykiri bir durum tespit edilmemistir (p = 0.881). Bu testlerin
sonuglari, kurulan ARDL modelinin temel varsayimlari biiyiik 6lglide sagladigini ve elde edilen tahmin
sonuglarinin gegerliligini destekledigini gostermektedir.

Tablo 4. Tanisal Test istatistikleri

Test Ad Test istatistigi p-degeri
Durbin Watson Testi Testi 2.735 -

White Heteroskedastisite Testi (LM) 17.0000 0.3856
Ramsey RESET Testi 0.0115 (F) 0.9173
Jarque-Bera Normallik Testi 0.254 0.881

Modelin yapisal istikrarini degerlendirmek amaciyla CUSUM ve CUSUM of Squares (CUSUMSQ)
testleri uygulanmistir. Bu testler, tahmin edilen regresyon modelinin zaman iginde parametrelerinin
sabit kalip kalmadigini ve yapisal bir kirilma olup olmadigini belirlemek igin kullaniimaktadir.
Ancak, ¢calismada kullanilan model HAC (White—Huber) duizeltmeli oldugu igin bu testler dogrudan
uygulanamamaktadir. Bu nedenle, testler modelin klasik OLS ile tahmin edilen versiyonunun
artiklarina uygulanmistir.
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Sekil 2’de yer alan CUSUM ve CUSUMSQ grafiklerine gore, her iki test gizgisi de %5 anlamlilik
sinirlari igerisinde kalmaktadir. Bu durum, modelin parametrelerinde zaman icinde anlamli bir sapma
olmadigini ve modelin yapisal olarak istikrarli oldugunu géstermektedir. Ozellikle CUSUMSQ testinin
kiimdalatif varyans egrisi de kirmizi kritik sinirlari asmamistir, bu da modelin parametre varyanslarinda
istikrarsizlik veya ani degisiklik bulunmadigini desteklemektedir. Dolayisiyla, bu bulgular modelin
tahmin gliciiniin zamana karsi duyarli olmadigini ve analiz edilen donemde yapisal bir kirilma
icermedigini gostermektedir. Yapisal istikrarin saglanmis olmasi, tahmin edilen iliskilerin analiz donemi
boyunca tutarl oldugunu ve modelin politika Gretiminde giivenle kullanilabilecegini gostermektedir.
Ozellikle dis ticaret ve cevresel siirdiiriilebilirlik gibi zamanla dinamik etkiler gésterebilecek alanlarda
bu tir istikrar analizleri, elde edilen bulgularin giivenilirligi agisindan 6nem tagimaktadir.

CUSUM Testi CUSUMSQ Testi
14
—————————————————————————————————— —_— CUSUM X —— CUSUM ot Squares
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Sekil 2. CUSUM ve CUSUMAQ Testi Sonuglari

Sonug

Bu calismada, Turkiye’nin 2005—-2023 yillar arasindaki tasimacilik kaynakh karbondioksit (CO,)
emisyonlarinin belirleyicileri olarak ihracat ve dis ticaret orani dikkate alinarak iliskilerin yoni ve
glicl analiz edilmistir. Zaman serisi kapsaminda yapilan analizlerde dncelikle degiskenlerin duraganhk
diizeyleri ADF birim kok testi ile degerlendirilmis, CO, emisyonlari ve ihracat degiskenlerinin birinci
farkta duragan oldugu, dis ticaret oraninin ise diizeyde duragan oldugu belirlenmistir.

Degiskenler arasindaki uzun dénemli iliski ARDL sinir testi ile sinanmistir. Elde edilen F-istatistigi
kritik Gst sinirin altinda kalmistir. Bu nedenle modelde uzun dénemli esbiitiinlesme iliskisi tespit
edilememistir. Degiskenler arasinda uzun dénemli bir esbitiinlesme iligkisinin tespit edilememesi,
dis ticaret faaliyetleri ile tasimaciliktan kaynaklanan CO, emisyonlari arasindaki iliskinin yapisal
olarak istikrarli ve kalici bir denge iliskisi sergilemedigini géstermektedir. Bu durumun olasi nedenleri
arasinda, Turkiye’nin dis ticaret ve lojistik yapisinda analizdoneminde meydana gelen yapisal kirilimalar
dne ¢ikmaktadir. Ozellikle 2008 kiiresel finans krizi, 2018 déviz kuru soku ve 2020-2021 COVID-19
pandemisi gibi makroekonomik ve kiiresel 6lcekli soklarin dis ticaret hacmi ile tasimacilik faaliyetleri
arasindaki iliskinin uzun dénemli bir dengeye oturmasini zorlastirmis olabilecegi diistiniilmektedir.
Bunun yani sira, tagimacilik sektoériinde enerji verimliligini artirmaya yonelik politikalar, tasima modlari
arasindaki gecisler ve teknolojik iyilesmeler, ihracat artisinin emisyonlar Gizerindeki uzun vadeli etkisini
sinirlandirmaya katki saglamaktadir. Buna karsilik, modelin kisa donemli iligkilerini analiz etmek lizere
kurulan ARDL (2,2,1) modeli HAC (White—Huber) diizeltmeli standart hatalar ile tahmin edilmis ve
yiksek dogrulukla anlamli sonuglar elde edilmistir. Kisa donemli analiz bulgularina gére, ihracatin cari
ve gecikmeli degerleri CO, emisyonlari lizerinde istatistiksel olarak anlamli bir etkiye sahiptir. Ayrica,
dis ticaret orani da emisyonlar Gzerinde anlamli bir belirleyici olarak ortaya ¢ikmaktadir.

Modelin varsayimlarini test etmek amaciyla yapilan tanisal testler sonucunda, serisel korelasyon
ve degisen varyans problemlerinin bulunmadigi, modelin fonksiyonel formunun dogru oldugu
ve artiklarin normal dagihma uygunluk gosterdigi goriilmustir. Ek olarak, klasik OLS modeli temel
alinarak uygulanan CUSUM ve CUSUMSAQ testleri, modelin yapisal olarak istikrarli oldugunu ve analiz
doénemi boyunca parametrelerinde anlamli bir kirllma bulunmadigini ortaya koymustur.
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ihracat degiskenine iliskin sonuglar, emisyonlar tizerinde hem cari hem de gecikmeli dénemlerde
istatistiksel olarak anlamli etkiler yarattigini ortaya koymaktadir. Cari yil ihracati emisyonlari
artirmakta (B = 0.0991; p = 0.038), bir yil gecikmeli ihracat ise azaltici etki gostermektedir (B =
-0.1137; p = 0.018). iki yil gecikmeli ihracat ise yeniden pozitif ve anlamli bir etkiye sahiptir (B =
0.1473; p = 0.001). Bu salinimlh yapi, dis ticaretin karbon emisyonlari tGzerindeki etkisinin zamana
yayllma bigiminde farklilastigini géstermektedir.

Dis ticaret orani degiskeni de benzer sekilde, CO, emisyonlari Gizerinde anlamli etkiler Giretmektedir.
Cari donemdeki dis ticaret orani artisi emisyonlari artirirken (B = 32.1185; p = 0.013), bir yil gecikmeli
dis ticaret orani emisyonlari azaltici yonde etki gostermektedir (B = —-35.8987; p = 0.002). Bu durum,
ihracatin ithalata gore baskin oldugu donemlerde daha fazla tagimacilik faaliyeti ve dolayisiyla daha
fazla karbon salimi olusabilecegini ortaya koymaktadir.

Bu bulgular genel olarak degerlendirildiginde, Tiirkiye’de dis ticaret faaliyetleri ile tagimaciliga
bagl CO, emisyonlari arasinda kisa donemli ancak istatistiksel olarak anlamli iligkiler bulundugu
gorilmektedir. ihracat ve dis ticaret dengesinin emisyonlar tizerindeki etkisi yalnizca miktarla degil,
ayni zamanda zamanlama ve ticaret yapisinin niteligiyle de ilgilidir. Bu kapsamda, sirdirilebilir
kalkinma hedeflerine ulasilabilmesi icin dis ticaret politikalarinin gevresel etkileri de gdzeten bitiincil
bir yaklasimla ele alinmasi gerekmektedir. Tiirkiye'nin dis ticaret performansini artirmaya yonelik
politikalarin, BM Surdirilebilir Kalkinma Amaglari (6zellikle SDG 9, SDG 12 ve SDG 13) ile uyumlu
sekilde yeniden yapilandiriimasi biyiik 6nem tasimaktadir. Ozellikle kisa vadeli emisyon artislarini
azaltmak amaciyla, lojistik sektérinde duslik karbon salimi yapan demiryolu ve denizyolu gibi tasima
modlarinin tesvik edilmesi, ihracata dayali bliylime stratejilerinde cevresel maliyetlerin dikkate
alinarak tasima zincirlerinin yeniden yapilandiriimasi ve dis ticaret politikalarina karbon fiyatlama
mekanizmalari ile yesil lojistik standartlarinin entegre edilmesi gibi bitlincil 6nlemlerin uygulanmasi
Onerilmektedir.

Bu baglamda, karbon fiyatlama mekanizmalarinin Tirkiye’de dis ticaret ve tasimacilik sektori
Uzerindeki potansiyel etkileri de dikkate alinmalidir. Tasimacilik faaliyetlerini kapsayan bir karbon
vergisi uygulamasi, kisa vadede lojistik maliyetlerde sinirli bir artisa yol agsa da orta ve uzun vadede
firmalarin daha disiik karbon yogunluguna sahip tasima modlarina yénelmesini tesvik ederek
tasimaciliktan kaynakli CO, emisyonlarinin azaltiimasina katki saglayacaktir. Ozellikle karayolu
agirhkli tasima yapisina sahip Tirkiye'de, karbon fiyatlamasi uygulamalari demiryolu ve denizyolu
tagimacihiginin gorece olarak maliyet avantajini artirarak tasima modlari arasinda gevresel agidan
daha dengeli bir yapi olusmasina katki sunacaktir. Ayrica, karbon fiyatlama gelirlerinin yesil lojistik
altyapi yatinmlarina yénlendirilmesi, dis ticaret performansi ile gevresel stirdirilebilirlik hedefleri
arasinda bir denge kurulmasini mimkdin kilacaktir.
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Summary

The growing global concern over climate change has intensified scholarly and policy interest in
understanding the environmental implications of international trade and transportation. In this
context, this study examines the dynamic relationship between Tiirkiye’s foreign trade performance
and carbon dioxide (CO,) emissions generated specifically by the transportation sector between 2005
and 2023. The study aims to assess whether trade expansion—measured by export volume and the
export/import ratio—has a statistically significant impact on transportation-related CO, emissions,
and whether this relationship is persistent over the long term.

To analyze this relationship, the Autoregressive Distributed Lag (ARDL) bounds testing approach
is employed. This method is particularly suitable when variables exhibit mixed integration orders
(I(0) and I(1)), as is the case with the time series used in this study. First, Augmented Dickey-Fuller
(ADF) unit root tests were applied to determine the stationarity properties of the variables. Following
this, the ARDL model was estimated to explore both short-run dynamics and long-run cointegration
between the variables. Diagnostic tests, including serial correlation, heteroskedasticity, and normality
checks, were conducted to ensure the robustness of the model.

The empirical findings reveal that no significant long-term cointegration exists between foreign
trade indicators and transportation-based CO, emissions. However, the short-run analysis indicates
that both exports and the export/import ratio have a statistically significant and positive effect on CO,
emissions. This suggests that increases in trade activity, particularly exports, lead to a temporary rise
in carbon emissions, most likely due to greater utilization of high-emission transportation modes such
as road freight and air cargo.

These results highlight the dual challenge facing Tiirkiye: fostering economic growth through
trade while simultaneously addressing environmental sustainability. Although export-oriented
growth strategies remain critical for economic development, their short-term environmental costs
necessitate policy interventions. Promoting sustainable transportation systems—such as rail and
maritime logistics—could mitigate the environmental impact of trade expansion. Therefore, trade and
transport policies should be restructured to align with the United Nations Sustainable Development
Goals (SDGs), particularly SDG 9 (Industry, Innovation, and Infrastructure), SDG 12 (Responsible
Consumption and Production), and SDG 13 (Climate Action).

This study contributes to the literature by offering recent empirical evidence on the interaction
between trade and emissions in an emerging economy and emphasizes the importance of integrating
environmental considerations into trade and logistics policy frameworks.
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Yapay Zeka ve Surdirilebilirlik Muhasebesi ile ilgili Yapilan
Uluslararasi Akademik Makalelerin Bibliyometrik Analizi

A Bibliometric Analysis of International Academic Articles
on Artificial Intelligence and Sustainability Accounting

Burcu ISGUDEN KILIC 62
Amag: Calismanin amaci, yapay zeka ve stirdirilebilirlik muhasebesi
ile ilgili uluslararasi akademik makalelerin bibliyometrik analizini
gerceklestirerek, tematik kimeleri, arastirma egilimlerini ve
kavramsal yogunlasma alanlarini ortaya koymaktir. Tematik haritalar
yoluyla belirlenen motor, temel, nis ve gelisen temalar sayesinde,
alanin  kuramsal vyapisinin sistematik bir bigcimde anlagilmasi
hedeflenmistir.

Yontem: 1989-2024 vyillari arasindaki makaleler, galismadaki veri
setini olusturmustur. Arastirma kapsaminda Web of Science veri
tabanindan elde edilen veri setinin analizlerinde ise R Studio
Bibliometrix tabanli Biblioshiny yazihimi kullaniimistir. Tematik
analizler R Studio Bibliometrix tabanli Biblioshiny yaziliminda
gorsellestirilmis, anahtar kelimelerin yakinlk ve uzakliklar faktor
analizi ile kimelenmis ve kavramsal yapi haritasi ortaya gikariimistir.
Elde edilen bulgularin birlestirilmesiyle, arastirma alanindaki
onemli yazarlar, ana konular ve birbirleri arasindaki iligkiler ortaya
konulmustur.

Bulgular: Toplam 671 ingilizce makale tizerinden yapilan bibliyometrik
analiz sonuglarina gére; yapay zeka ve surdirilebilirlik muhasebesi
ile ilgili uluslararasi akademik makalelere yonelik literatiirin 1989-
2024 yillari arasinda gelisme gosterdigi ve 2006 yilindan itibaren az
da olsa “yapay zeka” ve “makale incelemesi” anahtar kelimelerinin
yani sira “stirdurulebilirlik” ve “teknoloji” de anahtar kelimeler icinde
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ve “surdurlebilirlik raporlamasi” temalarinin 6n plana giktigini ortaya koymustur. Kavramsal yapi ve
tematik analizler, bu alandaki arastirmalarin teknoloji temelli strdirtlebilirlik yaklagimlarina yoneldigini
gostermektedir. Bu bulgular, disiplinler arasi yeni galisma alanlarinin olustuguna ve gelecekte yapay zekanin
surdurulebilirlik muhasebesine yon verici rol tstlenecegine isaret etmektedir.

Anahtar Kelimeler

Yapay Zeka, Surdurulebilirlik Muhasebesi, Tematik Analiz, Kavramsal Yapi Haritasi, R Studio Bibliometrix
Tabanli Biblioshiny.

Abstract

Purpose: The aim of the study is to conduct a bibliometric analysis of international academic articles on
artificial intelligence and sustainability accounting in order to identify thematic clusters, research trends,
and areas of conceptual concentration. By means of thematic maps, which distinguish motor, basic, niche,
and emerging themes, the study seeks to provide a systematic understanding of the theoretical structure
of the field.

Method: Articles published between 1989 and 2024 formed the dataset of the study. For the analysis
of the dataset obtained from the Web of Science database, the Biblioshiny software based on R Studio
Bibliometrix was used. Thematic analyses were visualized through Biblioshiny, the proximities and distances
of keywords were clustered using factor analysis, and a conceptual structure map was created. By combining
the obtained findings, key authors, main topics, and the relationships between them in the research field
were identified.

Findings: According to the bibliometric analysis of 671 English-language articles, the international academic
literature on artificial intelligence and sustainability accounting has shown significant development between
1989 and 2024. Since 2006, although limited, keywords such as “sustainability” and “technology” have
started to appear alongside “artificial intelligence” and “article review”. It was determined that since 2012,
publications increasingly address topics such as artificial intelligence, machine learning, and sustainability
reporting together.

”n u

Conclusion: The study reveals that the themes of “artificial intelligence,” “machine learning,” and
“sustainability reporting” stand out in the academic literature on artificial intelligence and sustainability
accounting. Conceptual structure and thematic analyses show that research in this area is moving toward
technology-based sustainability approaches. These findings indicate the emergence of new interdisciplinary
research areas and suggest that artificial intelligence will play a guiding role in sustainability accounting in
the future.

Keywords

Artificial Intelligence, Sustainability Accounting, Thematic Analysis, Conceptual Structure Map, Biblioshiny
Based on R Studio Bibliometrix

Giris

Son vyillarda yapay zeka ile strdirilebilirlik muhasebesi alanlarinin kesisimi, hizla gelisen ve ilgi
gbren bir arastirma konusu haline gelmistir. Kurumlar sirdirdlebilirlik uygulamalarinda seffaflik
ve hesap verebilirligi artirma gereksinimi ile karsi karsiya kalirken, yapay zeka teknolojilerinin
muhasebe siireglerine entegrasyonu bu alanda yeni firsatlar ve ayni zamanda ¢esitli zorluklar ortaya
cikarmaktadir. Yapay zeka tabanli araglar, strdirilebilirlik kapsaminda Uretilen verilerin toplanmasi,
analiz edilmesi ve raporlanmasi slreglerini donistirerek daha bilingli karar alma mekanizmalarinin
gelistiriimesine ve kaynaklarin daha etkin kullanilmasina katki saglamaktadir.

Bu doénisim, surdlrilebilirlik muhasebesi ve raporlamasi alaninda veri isleme kapasitesinin
artmasina ve sirdurilebilirlik performansinin daha kapsamli bicimde degerlendirilmesine imkan
tanimaktadir. Yapay zeka destekli veri toplama, analiz ve raporlama siiregleri literatlirde yalnizca
teknolojik bir gelisme olarak ele alinmamis; ayni zamanda performans degerlendirme, karar alma
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stregleri, kurumsal yonetim ve raporlama kalitesi gibi farkli kavramsal boyutlar gergevesinde de
incelenmistir. Bu baglamda yapay zeka teknolojilerinin stirdirilebilirlik muhasebesi uygulamalarina
entegrasyonu, hem akademik literatiirde hem de uygulama alaninda giderek daha fazla énem
kazanmaktadir.

Bu calismanin amaci, yapay zeka ve sirdirilebilirlik muhasebesi ile ilgili uluslararasi akademik
yayinlarin bibliyometrik analizini gerceklestirerek literatiirde 6ne ¢ikan tematik kiimeleri, arastirma
egilimlerini ve kavramsal yogunlasma alanlarini ortaya koymaktir. Bu kapsamda tematik haritalar
araciligiyla belirlenen motor, temel, nis ve gelisen temalar analiz edilerek alanin kuramsal yapisinin
sistematik bir bigimde ortaya konulmasi hedeflenmistir.

Calisma kapsaminda elde edilen bulgular, yapay zeka ve surdirilebilirlik muhasebesi
literatlirinin Ozellikle performans, karar destek sistemleri, kurumsal sosyal sorumluluk raporlari ve
slrdirulebilirlik agiklamalari etrafinda yogunlastigini gdstermektedir. Tematik harita analizine gére bu
kavramlarin énemli bir kismi motor temalar olarak konumlanmakta ve alanin entelektilel ¢ekirdegini
olugturmaktadir.

Makalenin devaminda o©ncelikle yapay zeka ve sirdirulebilirlik muhasebesi alanina iliskin
kuramsal ¢erceve kisaca ele alinmakta, ardindan konuya iliskin literatiirde 6ne c¢ikan ¢alismalar
degerlendirilmektedir. Daha sonra arastirmanin metodolojisi ve bibliyometrik analiz bulgulari
sunulmakta ve ¢alisma sonug ve degerlendirme bolimda ile tamamlanmaktadir.

Yapay Zeka

Yapay zeka, insan zekasini taklit eden sistemlerin gelistiriimesini amaglayan disiplinler arasi bir
teknoloji alanidir. Muhasebe ve finans gibi veri yogun sektoérlerde, yapay zeka uygulamalari karar
destek sistemleri, hata tespiti, tahmine dayali analiz ve otomasyon gibi islevlerde yaygin sekilde
kullaniimaktadir (Deloitte, 2020). Yapay zekanin muhasebe uygulamalarindaki kullanimi, yalnizca
operasyonel verimliligi artirmakla kalmamakta, ayni zamanda surdirilebilirlik odakli raporlama
sureglerinin dogrulugunu ve izlenebilirligini de gliglendirmektedir (Sutton vd., 2016).

Son vyillarda yapilan bibliyometrik analizler, muhasebe alaninda yapay zekaya olan akademik
ilginin belirgin sekilde arttigini géstermektedir. Ornegin, De Melo vd. (2024), Scopus veri tabani
Uzerinden gergeklestirdikleri analizde, 2010 sonrasi donemde yayimlanan yapay zekad temelli
muhasebe g¢alismalarinin hem yayin sayisi hem de atif sayisi agisindan hizli bir artis sergiledigini tespit
etmistir. Ayni ¢calismada, yapay zekanin 6zellikle strdirulebilirlik muhasebesi baglaminda kullanilan
veri analitigi, dogal dil isleme (NLP) ve makine 6grenimi (ML) gibi alt teknolojilerle entegre edildigi
vurgulanmaktadir. Bu galismada da elde edilen tematik harita sonuglari, yapay zekd kavraminin
literatlirde temel tema olarak konumlandigini ve makine 6grenmesi, blylk veri, blokzincir ve
inovasyon gibi kavramlarla glgli bicimde iliskilendigini ortaya koymustur.

Yapay zekateknolojilerinin strdtrllebilirlik muhasebesiyle entegrasyonu, sirketlerin cevresel, sosyal
ve ydnetisim (CSY) performanslarini daha sistematik bicimde izlemelerini saglamaktadir. Ornegin,
makine 6grenimi algoritmalari araciligiyla stirdardlebilirlik raporlari otomatik olarak analiz edilerek
risklerin 6nceden tespit edilmesi mimkin hale gelmektedir (Appelbaum vd., 2017). Ayrica, dogal
dil isleme teknikleri sayesinde sirket agiklamalari veya sosyal sorumluluk raporlarinin igerigi analiz
edilerek yonetsel seffaflik seviyesi degerlendirilebilmektedir (Yu, vd., 2021). Bununla birlikte, yapay
zekanin muhasebe mesleginde olusturdugu yapisal donlisiim, beraberinde etik, glivenlik ve denetim
gibi alanlarda yeni tartismalari da giindeme getirmektedir. Ozellikle karar alma siireglerinde algoritmik
Onyargi (algorithmic bias) ve veri givenligi gibi konular, bu teknolojilerin kurumsal yonetim iginde
dikkatle degerlendirilmesini gerektirmektedir (Brynjolfsson & McAfee, 2017). Calismadaki tematik
haritada da motor temalar arasinda yer alan konu modelleme, 6nyargilar, gizlilik ve siber glivenlik gibi
kavramlar, yapay zekdanin muhasebe baglaminda yalnizca teknik bir arag olarak degerlendirilmedigini;
ayni zamanda etik ve yonetisim boyutlariyla da ele alindigini géstermektedir.

Siirdiiriilebilirlik Muhasebesi ve Raporlamasi

isletmelerin faaliyetleri yalnizca finansal sonuglarla sinirli olmayip, ayni zamanda toplum,
ekosistemler ve gevre lizerinde 6nemli etkiler yaratmaktadir. Bu nedenle muhasebe ve raporlama
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sistemlerinin isletmelerin yalnizca finansal durumlarini degil, ayni zamanda toplumsal ve gevresel
etkilerini de yansitmasi gerektigi vurgulanmaktadir (Comoli, Tettamanzi & Murgolo, 2023).

Surdarilebilirlik muhasebesi, isletmelerin gevresel, sosyal ve yonetisim (CSY) performanslarinin
oOlgllmesini, izlenmesini ve raporlanmasini amaglayan kapsaml bir muhasebe yaklasimidir. Bu alan,
geleneksel finansal muhasebe sinirlarini asarak isletmelerin uzun vadeli deger liretme kapasitelerini
degerlendirmeyi hedeflemektedir (Gray, 2010). Surdurilebilirlik muhasebesi uygulamalari, paydaslara
cevresel etkiler, dogal kaynak kullanimi, karbon salinimi ve sosyal sorumluluk gibi konularda seffaf
bilgi saglamayr amaglamaktadir (Schaltegger & Burritt, 2017). Surdurulebilir is uygulamalarinin
etkin bicimde yuratilebilmesi icin kurumsal yonetisim ve hesap verebilirlik kavramlari kritik bir
rol oynamaktadir ve bu siirecte muhasebe ile raporlama sistemleri paydaslara yonelik seffaf bilgi
Uretiminde temel araglar olarak gérilmektedir (Comoli, Tettamanzi & Murgolo, 2023). Literatiirde
surdirulebilirlik raporlamasinin veri toplama stireglerinin gelistirilmesi, paydaslarla daha gligli iletisim
kurulmasi ve stirdurilebilirlik stratejilerinin kurumsal yapilara entegre edilmesi gibi organizasyonel
degisimlere katki sagladigi ifade edilmektedir (Monazzam & Nilsson, 2025).

Son yillarda yapilan bibliyometrik analizler, stirdirilebilirlik muhasebesi ve raporlamasi alaninda
akademik yayinlarin hizla arttigini gdstermektedir. Ornegin, Pizzi, Rosati ve Venturelli (2020)
tarafindan yapilan ¢alisma, 2000 sonrasi dénemde kurumsal strdirilebilirlik raporlamasina yonelik
literatlriin hem hacim hem de atif bakimindan 6nemli bir artis sergiledigini ortaya koymustur. Bu
artis, hem diizenleyici baskilarin artmasi hem de yatirimcilarin strdirilebilirlik performansina yonelik
taleplerinin gliglenmesi ile iliskilidir. Bu galismanin tematik harita bulgular da, strdurilebilirlik
raporlamasi, sirdirilebilirlik muhasebesi, kurumsal stirdiirtlebilirlik ve kurumsal sosyal sorumluluk
kavramlarinin literatlirdeki temel temalari olusturdugunu géstermektedir.

Literatlrdeki bu tematik yogunlasma, sirdirilebilirlik muhasebesi uygulamalarinin gesitli
raporlama gercgeveleri etrafinda kurumsallastigini da ortaya koymaktadir. Strdirilebilirlik raporlamasi
genellikle Kiiresel Raporlama Girisimi (GRI), Entegre Raporlama (<IR>) ve Surdirilebilirlik Muhasebesi
Standartlari Kurulu (SASB) gibi uluslararasi ¢ergeveler dogrultusunda gergeklestiriimektedir (KPMG,
2022). Bu gergeveler, sirketlerin gevresel ve sosyal etkilerini daha sistematik ve karsilastirilabilir
bicimde sunmasina olanak tanimaktadir. Stirdirilebilirlik ve ESG raporlamalarinin ¢ogu zaman
gonullilik esasina dayanmasi nedeniyle isletmeler arasinda agiklama kapsami ve igerigi agisindan
onemli farkliliklar ortaya ¢cikmakta olup bu durum raporlama standartlarinin gelistirilmesi gerekliligini
giindeme getirmektedir (Bosi vd., 2022). Calismada ise, entegre raporlama, mesruiyet teorisi ve
finansal olmayan raporlama gibi kavramlar nis temalar arasinda yer almistir. Bu konular, literatiirde
daha sinirli fakat derinlesmis arastirma alanlari olarak karsimiza ¢ikmaktadir.

GUnlmizde strdirdlebilirlik muhasebesinin etkinligi yalnizca raporlama cergeveleriyle sinirh
kalmamakta, ayni zamanda dijital teknolojilerin gelisimiyle birlikte yeni veri analiz yontemleriyle
desteklenmektedir. Yapay zeka gibi yeni nesil teknolojiler, strdirilebilirlik raporlamasi sireglerinin
dijitallesmesinde ve veri analizinin otomasyonunda 6nemli rol oynamaktadir. Bu baglamda, yapay
zekanin sundugu olanaklar, siirdlrilebilirlik muhasebesi uygulamalarinin daha etkili, glvenilir ve
zamaninda yapilmasina katki sunmaktadir (Tavares & Vale, 2024). Ayrica, otomatik veri toplama ve
analiz sistemleri sayesinde, kurumsal raporlama silreglerinde hem hata pay! azaltiimakta hem de
yoneticilere stratejik i¢ goriler sunulmaktadir (Larrinaga & Bebbington, 2021). Calismanin tematik
harita sonuglarina baktigimizda da etik, tahmine dayal analizler ve insan kaynaklari analitigi gibi
kavramlarin nis temalar iginde yer aldigi ve boylece surdirilebilirlik muhasebesinde yapay zeka
kullaniminin yalnizca kurumsal raporlama degil; ayni zamanda kurumsal karar alma, insan kaynagi
yonetimi ve etik sorumluluklar agisindan da incelendigi gériilmektedir.

Yapay Zeka ve Siirdiiriilebilirlik Muhasebesi ile ilgili Literatiirdeki Calismalar

Yapay zeka teknolojilerinin muhasebe ve sirdurilebilirlik raporlamasi alanindaki kullanimi, son
yillarda akademik literatiirde hizla artan bir ilgi odagi haline gelmistir.

Finansal raporlama, sirdirilebilirlik muhasebesi ve cevresel, sosyal ve yonetisim (CSY/ESG)
raporlamasi baglaminda yapay zekanin sundugu veri isleme, otomasyon ve karar destek olanaklari, bu
konularin birlikte ele alindig1 arastirmalari ortaya ¢ikarmistir. Bu egilimi bolgesel bir perspektiften ele
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alan Vardari (2023), Bati Balkanlar baglaminda siirdirilebilir muhasebe ve finansal raporlamada yapay
zeka ile Uluslararasi Finansal Raporlama Standartlari’nin (IFRS) entegrasyonunu bibliyometrik analiz
yoéntemiyle incelemistir. Analizler, akademik makaleler ve konferans bildirileri lizerinden yapilmis ve
yapay zeka, IFRS ve slrdirllebilir raporlamaya yonelik akademik ilginin arttigi; ancak boélgeye 6zgii
calismalarin sinirli kaldigi ifade edilmistir. Calismada elde edilen bulgular, IFRS’nin benimsenmesine
ragmen uygulama ve denetim sireglerinde yapisal sorunlar ortaya ciktigini, buna karsilik yapay
zekanin raporlama kalitesini artirma giicline sahip oldugunu ortaya koymaktadir (Vardari, 2023).

Yapay zekanin stirdtrilebilirlik ve ESG raporlamasindaki roliini daha genis bir literatiir gercevesinde
ele alan Berniak-Wozny (2025), 2015-2025 déneminde Scopus veri tabaninda indekslenen 304
vayin ile bibliyometrik ve nitel icerik analizi yapmistir. Calisma, yapay zekdnin ESG raporlamasinda
otomasyon, gergek zamanli izleme, 6ngorisel analiz ve veri bitlinligi agisindan raporlama kalitesini
ve standartlara uyumu giiclendirdigini ifade etmektedir.

Benzer bi¢cimde Judijanto ve Nurzianti (2025), Scopus, Web of Science ve Google Scholar veri
tabanlarindan elde edilen yayinlar Gzerinde bibliyometrik analiz gerceklestirmis ve yapay zeka ile
surdurilebilirlik muhasebesinin kesisimine yonelik akademik ilginin 2018 yili sonrasinda arttigini ifade
etmistir. Calismada elde edilen bulgular, yapay zekdnin ESG raporlamasi, karbon yénetimi ve karar
destek sistemleri baglaminda seffaflik ve karar kalitesini artirma giicline sahip oldugunu gostermistir
(Judijanto & Nurzianti, 2025).

Muhasebe literatiiriinde yapay zekanin genel konumlanisini ele alan ¢alismalar da bu bulgulari
desteklemektedir. Kinay ve Ciger (2025), 2007-2024 déneminde Web of Science veri tabaninda yer
alan calismalari inceleyerek, yapay zeka arastirmalarinin Ozellikle denetim, otomasyon ve buyik
muhasebe firmalari etrafinda yogunlastigini ortaya koymustur. icerik analizleri, calismalarin biyiik
Olctide kavramsal diizeyde kaldigini ve strdirilebilirlik, etik ve diizenleyici boyutlari bitiincil bigimde
ele alan arastirmalarin sinirli oldugunu géstermektedir.

Tlili (2025) tarafindan gergeklestirilen bibliyometrik analiz de benzer bir tablo sunmaktadir. 2014—
2024 déneminde yayimlanan 475 ¢alismanin incelendigi bu arastirmada, yapay zeka calismalarinin
2018 sonrasinda hizla arttigi ve muhasebe sireglerinin iyilestirilmesi, denetim ve finansal raporlama
temalarinda yogunluk belirlenmistir. Bununla birlikte etik, veri glivenligi, yonetisim ve teknoloji kabuli
gibi konularda literatlirde 6nemli arastirma bosluklari olustugu vurgulanmistir.

Sirdirilebilirlik raporlamasi ile yapay zeka arasindaki iliskiyi dogrudan ele alan Erdil ve Ozcan
(2025) ise, 2000-2025 yillari arasinda yayimlanan 620 ¢alismay! bibliyometrik yontemlerle analiz etmis
ve 2020 yili sonrasinda yapay zekanin sirdurilebilirlik raporlamasina entegrasyonunun hizlandigini
belirlenmislerdir. Ancak bu bulgularda, mihendislik ve ¢evre odakh ¢alismalarin agirlikta oldugunu
gbrmuisler, muhasebe disiplininde dogrudan yapay zeka destekli stirdurilebilirlik raporlamasina
odaklanan ¢alismalarin ise sinirli kaldigini belirlemislerdir.

Egitim boyutunda ise Akin ve Tang (2025), muhasebe egitiminde siirdirilebilirlik ve yapay zeka
temalarinin giderek daha gorinir hale geldigini, fakat bu iki alanin ¢ogunlukla ayri temalar olarak
ele alindigi belirlemislerdir. Ayrica ¢alismada, entegre ve disiplinler arasi egitim modellerine yonelik
ampirik arastirmalarin yetersiz kaldigi vurgulanmustir.

Yontem

Bu bolimde arastirmanin amaci dogrultusunda veri toplama sireci ve veri setine iliskin temel
istatistikler sunulmakta; ardindan yapay zeka ve siirdurilebilirlik muhasebesi literattiriindeki tematik
kiimeleri ve arastirma egilimlerini ortaya koyan bibliyometrik analiz ve tematik harita bulgular
raporlanmaktadir.

Arastirmanin Amaci ve Veri Setinin Ozellikleri

Arastirmanin amaci, yapay zeka ve surdirilebilirlik muhasebesi ile ilgili uluslararasi akademik
makalelerin bibliyometrik analizini gerceklestirerek, tematik kiimeleri, arastirma egilimlerini ve
kavramsal yogunlasma alanlarini ortaya koymaktir. Tematik haritalar yoluyla belirlenen motor,
temel, nis ve gelisen temalar sayesinde, alanin kuramsal yapisinin sistematik bir bicimde anlasiimasi
hedeflenmistir.
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Arastirma kapsaminda kullanilan veri seti, Nisan 2025 itibariyla Web of Science (WoS) Core
Collection veri tabanindan elde edilmistir. Calismada veri kaynagi olarak WoS’un veri tabani tercih
edilmesinin iki temel nedeni vardir. Birincisi, sosyal bilimlerde énemli atif indekslerini icermesi ve atif
aglarinin gozlenebilecegi verilere kolayca ulasilabilmesi; ikincisi ise WoS’un sosyal bilimler alaninda
yayin kabul stireclerinin akademik titizligi, yayin gesitliligi ve objektifligi ile dne ¢ikmasidir.

Literatlr taramasi sirasinda, ¢alismanin yeniden dretilebilirliginin saglanabilmesi adina arama
denklemi (search string) acik ve sistematik bicimde olusturulmustur. Arama islemi, WoS veri
tabaninda “Topic (TS)” alani segilerek gerceklestirilmis ve bu kapsamda baslik (Title), 6zet (Abstract),
yazar anahtar kelimeleri (Author Keywords) ve Keywords Plus alanlari es zamanh olarak taranmistir
WoS veri tabaninda “Topic” alani iginde taranan kelimeler “artificial intelligence”, “Al”, “sustainability
accounting” ve “sustainability reporting” olarak belirlenmistir. Yapay zeka icin “artificial intelligence
“ ifadesinin yani sira yaygin bir bicimde kullaniimasindan dolay1 “Al” kisaltmasi da “OR” operatori
kullanilarak arama denklemine alinmistir.

Calismanin odak alanini daraltmak ve érneklemini dogru belirleyebilmek amaciyla WoS kategori
filtreleri uygulanmistir. WoS veri tabaninda arastirma alani olarak “isletme”, “isletme finans!”,
“yonetim”, “ekonomi”, “etik”, “kamu yonetimi” secilmistir. Nisan 2025 itibariyla veri toplama
slreci basladigindan 2025 yilina ait tim yayinlar ¢ikmadig icin tarama yapilacak yillar 2024 yilina
kadar isaretlenmistir. Bunun birlikte dokiiman tiiri olarak sadece “makaleler (article)” taranmis ve
dil (language) “ingilizce (English)” olarak segilmistir. Bu arama ayarlarinin gerceklestiriimesinden
sonra ise 1989-2024 yillari arasinda yayinlanan 671 makaleye ulasiimis ve bu makaleler analize tabi
tutulmustur.

Arastirma kapsaminda Web of Science veri tabanindan elde edilen veri setinin bibliyometrik
analizleri, RStudio ortaminda galisan Bibliometrix paketinin grafik araylizii olan Biblioshiny yazilimi
kullanilarak gergeklestirilmistir. Analiz siirecinde 6ncelikle veri setinin genel 6zelliklerini ortaya koymak
amaciyla veri seti analizleri ve temel yapi analizleri uygulanmistir. Bu asamada yayinlarin yillara gore
dagilimi, atif yapisi ve literatiiriin genel gelisim egilimleri incelenmistir.

Literaturdeki iliskisel yapinin belirlenmesi amaciyla Ggli alan grafigi (three-field plot) analizi
gerceklestirilmis ve yazarlar, anahtar kelimeler ile kaynaklar arasindaki iliskiler gorsellestirilmistir.
Ayrica belge analizleri kapsaminda kelime bulutu analizi, anahtar kelimelerin yillara gore degisimini
gosteren egilim analizleri ve trend topic analizleriile alanin gelisimine yon veren ve yiiksek etki gliciine
sahip ¢alismalar incelenmistir.

Literatlirlin kavramsal yapisini ortaya koymak amaciyla ise kavramsal ag analizleri uygulanmig ve bu
kapsamda tematik harita analizi gerceklestirilmistir. Tematik haritalar araciligiyla alanin motor, temel,
nis ve gelisen temalari belirlenmis ve yapay zeka ile surdirilebilirlik muhasebesi literatiriindeki
tematik kiimelenmeler analiz edilmistir.

Arastirmada gergeklestirilen Bibliyometrik analizin ve anahtar kelime analizlerinin glivenilirligini
artirmak amaciyla, analiz 6ncesinde anahtar kelimelere yonelik veri temizleme ve standardizasyon
islemleri gergeklestirilmistir. Verinin indirilmesi sirasinda kullanilan filtrelemeler ve ardindan R Studio
Biblioshiny for Bibliometrix yazilimi igindeki filtre uygulamalari (filters) veri temizleme islemini
bilylk olgide gerceklestirmektedir. Ayrica Biblioshiny’de veri toplama (gathering data) kismindan
bibliyometri dosyasi R veya excel formatinda indirilebilir. Veri temizleme, standardizasyon, es anlaml
kelimelerin birlestirilmesi agisindan yapilan galismalar kapsaminda, es anlamli kavramlar tek bir
kavram altinda toplanmistir. Ornegin “Al” ve “Artificial Intelligence”, “ML” ve “Machine Learning”,
“Sustainability Report” ve “Sustainability Reporting” olarak standart bir forma donUstUrilmuUstar.
Ayrica buyuk/kugtk harf farkliliklari ve yazim hatalar buyik olglide duzeltilmeye galisiimistir. Bu
islemler, R Studio Bibliometrix paketine entegre Biblioshiny arayiizii kullanilarak hem yari otomatik
hem de Biblioshiny dosyasinda manuel kontroller yapilarak gergeklestirilmistir. Yapilan bu galismalarin
en 6nemli etkileri, tematik harita analizlerinde kavramsal tekrarlarin 6niine gegilerek daha tutarh ve
anlamli tematik yapilar elde edilmesini saglamak olarak ifade edilebilir.

Arastirmada gergeklestirilen analizlerin tamaminda, Biblioshiny’nin varsayilan ayarlari esas alinmis
olup; parametrelerde manuel bir ozellestirme yapilmamistir. Bu tercih, analizlerin seffafligini ve
tekrarlanabilirligini artirmak amaciyla benimsenmistir.

01712« istanbul Gelisim Universitesi Sosyal Bilimler Dergisi



Bibliyometrik Analiz ve R Studio Biblioshiny

Bu calismada, nitel arastirma yéntemlerinden birisi olan ve herhangi bir alanda bilimsel gelisme
dizeyini Olgen bir analiz teknigi olan bibliyometrik analiz teknigi kullaniimigtir. Bibliyometrik
analiz ile bir alandaki akademik gelisim diizeyi Olglilebilir ve yapilan calismalarin odak noktalari
degerlendirilebilir.

Bibliyometrik ydontemler, blyik miktardaki bilgiye yapilandirilmis bir analiz yaparak, zaman igindeki
egilimleri ve arastirilan temalari oraya koyan, disiplinlerin sinirlarindaki degisimleri belirleyen, en
tiretken bilim insanlarini ve kurumlari tespit eden analizlerdir (Aria & Cuccurullo, 2017). Arastirmada
belirlenen amag¢ dogrultusunda, 1989-2024 vyillari arasinda yayimlanan ve Web of Science veri
tabanindan elde edilen makalelerden olusan veri seti, RStudio ortaminda ¢alisan Bibliometrix tabanli
Biblioshiny yazilimi kullanilarak analiz edilmis; boylece yapay zeka ve sirdirilebilirlik muhasebesi
literatlriiniin genel yapisi ve tematik egilimleri ortaya konulmustur.

Bulgular

Calismanin bu kisminda R Studio Bibliometrix tabanh Biblioshiny yazilimi kullanilarak elde edilen
sonuglar paylasiimaktadir. Bu kapsamda &ncelikle anahtar kelime ve konu analizlerine, sonrasinda
da anahtar kelimeler, yazarlar ve dergiler arasindaki iliskilere dair sonuglar verilmektedir. Ardindan
kavramsal yapi analizleri kapsaminda Trend Topic ve Tematik Harita Analizleri verilmektedir.

Genel Yapi Analizi Bulgular

Genel yapi analizleri, ilgili aragtirma alaninin makro diizeyde bilimsel yapisini ortaya koymaktadir.
Bu analizler, alanin gelisim siirecinin ve bilgi Gretim merkezlerinin anlagiimasina katki saglar. Genel
yapi analizi kapsaminda R tabanl Biblioshiny for Bibliometrix paket programi gergeklestirilen analizler;
veri seti analizi ve belgelerin analizi alt bashklarinda verilmistir.

Veri Seti Analizleri

Veri setine iliskin temel tanimlayici istatistikler, bibliyometrik analizlerde kullanilan veri evreninin
kapsamini ve yapisal 6zelliklerini gosterir. Toplam belge sayisi, yayin dénemi, yazar ve kaynak
dagilimlari, atif gostergeleri ile ilgili bilgiler elde edilir. Veri seti analizleri kapsaminda temel istatistikler
(Main Information) ve Ggla alan grafigi (Three-Fields Plot) gerceklestirilmistir.

Temel Yapi istatistikleri

Temel istatistikler (Main Information) kapsaminda elde edilen sonuglara gére ¢alismada, 1989-
2024 yillari arasinda yayinlanmis 671 adet yayin incelenmistir. Yillara goére gelisme orani (Annual
Growth Rate) % 16,38'dir. Veri seti igerisinde toplam 298 kaynakta (sources) 2.150 anahtar kelime
(Author’s Keywords) kullanilmis olup, 1.989 yazarin (Authors) eseri bulunmaktadir. Her bir yayinin
yillik alintilanma orani (Avarage citation per doc) % 36,1 oldugu gériilmektedir. Uluslararasi is birligi
orani (International Co-Authorship) ise % 36,66 olarak saptanmistir (Sekil 1).

Annual Growth Rale

16.38 %

Timespan

1989:2024 298 671

Busthors Authers of single-authored docs: Internaticnal Co-Authorship

1989 88 36.66 %

Author's Keywords. {DE) Document Average Age Arerage ciafions perdoc
2150 58493 3.79 36.1
)

Sekil 1. Arastirma Veri Seti Temel Bilgileri (Main Information

Co-Authors per Do

3.22

Uclii Alan Grafigi

Anahtar kelimeler, yazarlar ve dergiler arasindakiler iliskileri gdsteren Ugli alan grafigi (Sekil 2),
alandaki arastirmalarin en etkili yazarlarini, bu etkili yazarlarin en ¢ok kullandigi anahtar kelimeleri,
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bu alandaki etkili dergileri ve degiskenler arasindaki iliskinin degerlendirilmesini saglamaktadir. Ayrica
gl alan grafigindeki dikdortgenlerin boyutu o verilerin alanda etkin oldugunu gostermektedir.

Sekil 2'de alanda en etkin yazarlarin sirasiyla, “Kumar, S., Lim, W. M., Li, X., Parida, V. ve Kumar, A"
oldugu gorilmektedir. En etkili yazarlarin en fazla kullandigi anahtar kelimelerin sirasiyla “yapay zeka
(Artificial intelligence), bibliyometrik analiz (Bibliometric analysis) ve sistematik literatir taramasi
(Systematic Literature Review)” oldugu belirlenmistir. Etkili yazarlarin en fazla yayin yaptig dergiler
ise “Business Strategy and the Environment, Psychology & Marketing, Technological Forecasting
and Social Change, Sustainability Accounting Management and Policy Journal ve Journal of Business
Research” olarak siralanmaktadir.

=

AU 50

Sekil 2. Anahtar kelimeler, Yazarlar, Dergiler Arasindaki iligkileri Gésteren Uglii Alan Grafigi

Belge Analizleri

Belge analizi, incelenen literatiirde alanin gelisimine yon veren ve yilksek etki giiciine sahip
¢alismalarin belirlenmesi amaciyla gergeklestirilir. Belgelerin analizleri kapsaminda gergeklestirilen
analizler; kelime bulutu ve tekrar sayisi, anahtar kelimelerin yillara gore degisimi ve trend topic
analizidir.

Kelime Bulutu ve Tekrar Sayilari

Bibliyometrik analizlerde, yayinlarda kullanilan anahtar kelimeler makale igerigini yansittigindan,
anahtar kelime analizleri arastirma alaninin mevcut temalarini ve gelecekteki yonelimlerini ortaya
koymada 6nemli bir aragtir. Bu nedenle literatlir taramasinin yeniden dretilebilirligini saglamak
amaclyla arama denklemi sistematik ve agik bir bicimde olusturulmustur. Tarama islemi Web of Science
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(WoS) veri tabaninda “Topic (TS)” alani kullanilarak gergeklestirilmis olup bu alan baslik, 6zet, yazar
anahtar kelimeleri ve Keywords Plus boéllimlerini kapsamaktadir. Bu kapsamda “artificial intelligence”,
“Al”, “sustainability accounting” ve “sustainability reporting” anahtar kelimeleri kullaniimis ve yapay
zekayi ifade eden “artificial intelligence” ile “Al” kavramlari OR operatori ile arama denklemine dahil
edilmistir. Arama denklemi asagidaki sekilde olusturulmustur:

= ((“artificial intelligence” OR “Al”) AND (“sustainability accounting” OR “sustainability
reporting”))
Calismada veri setinde 2.150 adet anahtar kelime bulunmaktadir. Frekans degeri 8 ve lzerinde
olan anahtar kelimelerin olusturdugu kelime bulutlari asagidaki sekillerde gosterilmistir.

Kelime bulutundaki yazi puntosunun biyuklGgi kelimelerin frekans degerlerine gére farklilik
gostermektedir. Anahtar kelimelerin kullanim sikhigi arttikga, kelime bulutundaki yazi puntosunun
buyuklGgl de artmaktadir. Asagida Sekil 3'te anahtar kelimelere gore kelime bulutu gorilmektedir.

Anahtar kelimelere gore olusturulan kelime bulutunda (Sekil 3), makaleler yazilirken yazarlar
tarafindan en sik kullanilan anahtar kelimelerden ilk 10 tanesi yapay zeka (Artificial intelligence-229),
makine 6grenmesi (machine learning- 63), literatiir incelemesi (literature review- 62), bibliyometrik
analiz (bibliometric analysis- 51), sistematik literatlr incelemesi (systematic literature review- 45),
inceleme (review- 37), slrdurilebilirlik raporlamasi (sustainability reporting- 32) strdirtlebilirlik
(Sustainability- 28), sistematik inceleme (systematic review- 28) ve teknoloji (technology- 27) olarak
siralanmaktadir. Kelime bulutu incelendiginde ilk bakista (Artificial intelligence), makine 6grenmesi
(machine learning), literatlr incelemesi (literature review), anahtar kelimeleri en belirgin olanlardir.
Bunlarin ardindan sistematik literatlir incelemesi (systematic literature review), inceleme (review),
slrdirulebilirlik raporlamasi (sustainability reporting) ve surdurilebilirlik (Sustainability) dikkati
cekmektedir.

Terms Frequency,

artificial intelligence 229
T machine learning 63
Baiznet = literature review 62
= e bibliometric analysis 51
a"lllc'al IIIIEIIIgE“cE systematic literature review 45
-Irlemlrer:un_ reviel L
sustainability reporting a2
= sustainability 28
systematic review 28
technology 27

Sekil 3. Anahtar kelimelere gore kelime bulutu ve kelime tekrar sayisi

Anahtar Kelimelerin Yillara Gore Degisimi

Calismada, yazar anahtar kelimelerinin kullaniminda zaman icindeki degisimi gérmek amaciyla
Kelime Kullanim Sikliginin Zaman iginde Evrimi (Words> Frequency Over Time ) analizi yapilmistir.

Sekil 4’te 1991-2024 yillari arasinda en sik kullanilan anahtar kelimelerin trendi gosterilmektedir.
Anahtar kelimelerin yillar itibariile kullanim sikligi incelendiginde “yapay zeka” ve “makale incelemesi”
1991-2005 yillari arasinda temel anahtar kelimeler olarak 6n plana ¢ikmaktadir. 2006’dan itibaren
anahtar kelimeler biraz daha gesitlenmeye baslamis, kullanim sayilari az bile olsa yapay zeka ve
makale incelemesi anahtar kelimelerinin yani sira “stirdtrilebilirlik” ve “teknoloji” de anahtar keliler
icinde yer almaya baslamistir. Yapay zekd tim yillar boyunca popdilerligi korumakla beraber, 2012
ve sonrasinda “makine 6grenmesi”, “stirdurilebilirlik raporlamasi”, “sistematik literatir incelemesi”
gibi anahtar kelimelerin kullanimi artmaya baslamistir. 2020 yili ve sonrasinda sirasiyla “yapay
zekd”, “makine 6grenmesi”, “literatlir incelemesi”, “inceleme” ve “strdurilebilirlik raporlamasi” en
cok kullanilan ilk bes anahtar kelime olarak goriilmektedir. Bunlari sirasiyla “bibliyometrik analiz”,
“strdarulebilirlik”, sistematik literatlr incelemesi”, “teknoloji” ve “sistematik inceleme” anahtar
kelimeleri izlemektedir.

” o«

» o«
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Anahtar kelime trendleri
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Sekil 4. 1991-2024 yillari arasinda en sik kullanilan anahtar kelimelerin trendi

Trend Topic Analizleri

Trend Topic analizleri yapilirken, “anahtar kelimeler (author’s keywords)” secimi yapilarak
yayinlardaki konular belirlenmeye ¢alisiimistir.

Asagida sekil 5'te 1998-2024 vyillari arasinda konu egilimleri gelisimi gorilmektedir. Bu yillar
arasinda dikkat c¢ekici bir sekilde 6n plana gikan konular su sekilde siralanabilir:

1998-2012 yillari arasinda uzman sistemler (expert systems),

2013-2022 yillari arasinda stirdirilebilir kalkinma (sustainable delelopment),

2021-2023 yillari arasinda biyuk veri (bigdata),

2020-2023 yillari arasinda surdirilebilirlik raporlamasi (sustainability reporting),

2022-2024 yillari arasi literatlr taramasi (literatiire review),

2022-2023 yillari arasi makine 6grenmesi (machine learning),

2022-2024 yillar arasi yapay zeka (Artificial intelligence),

2023-2024 yillari arasi bibliyometrik analizler (bibliometric analysis).

Trend Topics

bibliometric analysis -
intelligence -
artificial - &

artificial intelligence - .

machine learning -

literature review-
Term frequency
& 50
sustainability - & @® 1w
: ® 1=
big data- - @ 20

sustainability reporting - .

Term

reporting - +

supply chain management- @
social -

sustainable development- L

influence diagrams - . @

expert systems - -

1998
000
2002
2004
006
2008
010
12
014
016
018
220
< 0N
2024

ear
Sekil 5. Konu egilimleri

©1716 « istanbul Gelisim Universitesi Sosyal Bilimler Dergisi



Kavramsal Ag Analizleri

Kavramsal ag analizleri, literatlirde yer alan kavramlar arasindaki iliskileri inceleyerek arastirma
alaninin tematik yapisini ve gelisim yonelimlerini ortaya koyar. Bu analizler sayesinde anahtar
kelimeler, kelimelere gomullu desenler, trend konular ve kavramsal yapi ortaya gikarihir (Damar ve
Ozdagoglu, 2022).

Arastirmada kavramsal ag analizleri uygulanirken biblioshiny kullanici arayiizlerine entegre
edilmis R’nin Bibliometrix paketi ile Coklu Uyum Analizine dayali Kavramsal Yapi Faktoriyel Analizi
uygulanarak tematik kiimelerin olusum mantigl acik bir sekilde verilmek istenmistir. Coklu Uyum
Analizi (Multiple Correspondence Analysis — MCA) analiz iki boyutlu (2D) faktoriyel diizlem Gzerinden
gerceklestirilmistir. Boylece, anahtar kelimeler arasindaki iliskiler daha sade ve yorumlanabilir bicimde
gorsellestirilebilmistir.

Tematik Harita Analizleri

Tematik haritalama, bir arastirma alaninda tematik gelismeyi gérmek amaciyla gergeklestirilen
analizlerdir. Tekrarlayan anahtar kelimelerin kiimelenmesi vasitasiyla tematik haritalama
yapilabilmektedir. Tematik haritalarda, grafigin x ekseni merkeziligi, y eksen ise yogunlugu
gostermektedir. Merkezilik, temanin 6nemini ifade eden, yogunluk ise temanin gelisimini 6lgen
parametrelerdir. Haritadaki dairelerin boyutu ise anahtar kelimelerin yer aldigl yayin sayisina goére
blylylp kigllmektedir.

Tematik haritalarda motor tema, nis tema, temel tema, azalan veya gelisen tema olmak lzere
dort tema bulunmaktadir ve bu nedenle grafikler dort pargadan olusmaktadir: Motor tema, onci
konulari gostermekle birlikte son yillarda calismalarda gorilen ve popiler olan konulari isaret
etmektedir. Nis tema, ¢ok fazla ¢alisiimamis konulari géstermekle birlikte ¢alisma yapilmasi gereken
konulari da isaret etmektedir. Temel tema, ¢alismalarda en yaygin gorilen konular géstermektedir.
Temel temada ¢ikan konularda calisacak akademisyenlerin bu alandaki konulari/ kavramlari mutlaka
bilmesi beklenmektedir. Azalan veya gelisen tema, populerligi bitmis, daha 6nceleri ¢cokc¢a ¢alisma
yayinlanmis olmakla birlikte artik unutulmus, konulari veya heniiz bilinmeyen, yeni yeni giindeme
gelen konulari gostermektedir.

Calismada, tematik harita analizlerinde temalar, anahtar kelime es-olusum agi tizerinde Walktrap
topluluk tespit algoritmasi kullanilarak belirlenmistir ve temalarin 6nem ve gelismiglik diizeyleri
ise Callon’un merkezilik ve yogunluk o6lgitleri yardimiyla degerlendirilmistir. Callon’'un merkezilik
(centrality) ve yogunluk (density) 6lgitleri esas alinmistir. Analizler Biblioshiny yaziliminin varsayilan
algoritmalari kullanilarak gergeklestirilmistir.

Sekil 6'da, yapay zeka ve sirdirilebilirlik muhasebesi ile ilgili 1989-2024 yillari arasinda yayinlanan
makalelerden elde edilmis 2.150 adet anahtar kelimeye gére konularin tematik haritasi gérlmektedir.
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Sekil 6. 1989-2024 yillari arasi anahtar kelimeler igin tematik harita

Sekil 6’ya gore tematik haritada 21 tematik kimelenmenin oldugu gorilmektedir. Motor tema, nis
tema, temel tema, azalan veya gelisen tema icinde bulunan anahtar kelimelerdedir.

Motor Temalar 8 kiimeden olusmustur. Motor tema kiimeleri ve icerikleri Tablo 1’de gosterilmistir.

Tablo 1. Motor tema kiimeleri ve igerikleri

Kiimeler Kiime icerigi

Bibliyometrik,
Hizmet,
Robotlar,
Tuketiciler,
Fiansal piyasalar,
Metaverse.

Bibliyometrik (Bibliometrics)

Performans,

Glvence,

Kurumsal yonetim,

Kurumsal sosyal sorumluluk raporlari,
Paydas katilimi,

Surduralebilirlik agiklamalari.

Performans (Performance)

Meta-analizler,

Teori,

insan bigimcilik (Antropomorfizm),
Konugma temsilcisi.

Sohbet robotu (Chatbot)

Konu modelleme,
Gizlilik,

Konu modelleme (Topic modeling) Onyargilar,

Siber gtivenlik,
Tematik analizler.

Bibliyometrik inceleme,
Aciklanabilir yapay zeka,
Bilimolgiim (Scientometrics),
CiteSpace,

Dil isleme,

Risk yonetimi.

Bibliyometrik inceleme (Bibliometric review)
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Tablo 1. Devami

Kiimeler

Kiime igerigi

Karar destek sistemleri (Decision support systems)

Karar destek sistemleri,
Kimeleme analizi,
Sistemler.

Aile sirketi (Family business)

Aile sirketi,
Yonetim muhasebesi.

Karar (Decision)

Karar,

Yikici teknoloji,
Lojistik,
Ulastirma.

Nis temalar 5 kiimeden olusmustur. Nis tema kiimeleri ve igerikleri Tablo 2’de gosterilmistir.

Tablo 2. Nis tema kiimeleri ve igerikleri

Kiimeler

Kime igerigi

Entegre raporlama (integrated reporting)

Entegre raporlama,
Mesruiyet teorisi,

Finansal olmayan raporlama,
Kurumsal teori.

Faydalar (benefits)

Faydalar,
Sosyal,
Karar alma,
Bilgi,
Pandemi.

Tahmine dayali analizler (Predictive analytics)

Tahmine dayali analizler,
Etik,
ise alim.

insan kaynaklari analizleri (HR analytics)

insan kaynaklari analizleri,
insan kaynaklari ydnetimi,
insan analitigi

Yapilar (Buildings)

Yapilar,
Enerji verimliligi,
incelemeler

Temel temalar 5 kiimeden olusmustur. Temel tema kiimeleri ve igerikleri Tablo 3’de gosterilmistir.

Tablo 3. Temel tema kiimeleri ve igerikleri

Kiimeler

Kiime igerigi

Yapay zeka (Artificial intelligence)

Yapay zeka,

Makine 6grenmesi,

Sistematik literatiir incelemesi,
Teknoloji,

Blokchain,

Buyik veri,

inovasyon.

Literatlr taramasi (Literature review)

Literatir taramasi,
Bibliyometrik analizler,
Muhasebe,

isletme modeli,
Denetim.

Surduralebilirlik raporlamasi (Sustainability reporting)

Surdirdlebilirlik raporlamasi,
Sardaralebilirlik,
Sardaralebilir kalkinma,
Kurumsal sosyal sorumluluk,
Sardaralebilirlik muhasebesi,
Kurumsal strdirilebilirlik.
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Tablo 3. Devami

Kiimeler Kiime igerigi
Zeka,
Yapay,
Enddstri,
Zeka (intelligence): Dijitallesme,

Proje yénetimi,
Dijital teknolojiler,
Sosyal medya.

Misafirperverlik (Hospitality)

Misafirperverlik,
Turizm,
Algoritmalar

Azalan veya gelisen temalar 3 kiimeden olusmustur. Azalan ve gelisen tema kiimeleri ve igerikleri

Tablo 4’te gosterilmistir.

Tablo 4. Azalan veya gelisen tema kiimeleri ve igerikleri

Kiimeler

Kiime igerigi

iklim degisikligi (Climate change)

iklim degisikligi

Kiresel 1sinma (Global warming)

Kiresel isinma

iflas tahminleri (Bankrupcty prediction

iflas tahminleri

Sonuglar

Bu c¢alisma, yapay zeka ve sirdirilebilirlik muhasebesi alaninda 1989-2024 yillari arasinda
yayimlanan makaleleri bibliyometrik analizlerle inceleyerek, alanin kavramsal yapisini, tematik
kiimelenmelerini ve arastirma egilimlerini ortaya ¢ikarmayl amaglamistir. Web of Science Core
Collection veri tabanindan elde edilen 671 makale lizerinde gergeklestirilen analizler, ilgili alanin
ozellikle son on yilda belirgin bir ivme kazandigini gostermektedir.

Elde edilen genel yapi analizleri, yillik yayin artis oraninin %16,38 gibi yiiksek bir diizeyde oldugunu
ve yapay zeka temelli yaklasimlarin strdurulebilirlik muhasebesi ve raporlamasi literatiliriinde giderek
daha goriniir ve baskin bir arastirma odagi haline geldigini gostermektedir. Uluslararasi ortak
yazarlik oraninin %36,66 olmasi, alanin kiiresel 6lgekte ilgi gdrdiigiinii ortaya koymaktadir. Uglii alan
grafigi bulgularina gore ise belirli yazarlar, anahtar kavramlar ve dergiler literatiirde bilgi Gretiminin
merkezinde yer almaktadir.

Anahtar kelime analizleri ve trend topic bulgulari, alanin tarihsel gelisimini agik¢a yansitmaktadir.
ilk dénemlerde uzman sistemler ve genel yapay zekd uygulamalarina odaklanan calismalar, zaman
icerisinde slirdlrilebilir kalkinma, biyik veri, makine 6grenmesi ve stirdirilebilirlik raporlamasi gibi
daha &zel ve uygulama odakli konulara yénelmistir. Ozellikle 2020 sonrasi dénemde bibliyometrik
analizler, sistematik literatiir taramalari ve yapay zeka temelli muhasebe uygulamalari gibi konularin
on plana gikmasi ile alanin kavramsal ve metodolojik agidan daha yapilandiriimis bir arastirma
evresine yoneldigi gorilmektedir.

Tematik harita analizleri, yapay zeka ve sirdirulebilirlik muhasebesi literatiiriiniin ¢ok boyutlu
ve katmanl bir yapiya sahip oldugunu gostermektedir. Motor temalar arasinda performans, karar
destek sistemleri, konu modelleme ve bibliyometrik incelemeler goriilmektedir ve bu durum alanin
metodolojik derinliginin arttigini ve analitik yaklasimlarin merkezilestigini géstermektedir. Temel
temalar iginde yapay zeka, surdirilebilirlik raporlamasi ve literatlir taramasi kiimelerinin yer
almaktadir ve bu kavramlarin alanin teorik cergevesinde merkezi bir rol Gstlendigi gériilmektedir. Buna
karsilik nis temalar olarak adlandirilan ve gelecekte daha fazla arastirma potansiyeli barindiran ancak
heniz sinirli sayida galismaya konu olan alanlar arasinda entegre raporlama, tahmine dayali analizler
ve insan kaynaklari analitigi gibi temalar dikkat gekmektedir. Azalan veya gelisen temalar arasinda ise
iklim degisikligi, kiiresel 1sinma ve iflas tahminleri gibi konular dikkate cekmektedir. Bu konularla ilgili
olarak farkli disiplinlere kaydiklari veya yapay zekd—surdurilebilirlik muhasebesi baglaminda yeniden
ele alinmasinin literatlir agisindan anlamli olabilecegi sdylenebilir. Boylece, gelecekte yapilacak
calismalar icin hem teorik hem de uygulamaya dénik yeni arastirma firsatlari yaratilabilir.
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Yapay zekd ve surdirilebilirlik muhasebesi literatiriiniin mevcut durumunu butlncal bir
yaklasimla incelenmis; alanin temel temalari, gelisen arastirma yonleri ve heniiz yeterince ¢alisilmamis
kavramsal bogluklarinin oldugu tespit edilmistir. Elde edilen bulgular, gelecekte yapilacak deneysel
ve teorik ¢alismalar igin yol gosterici nitelikte olup, yapay zeka temelli muhasebe uygulamalarinin
slrdirulebilirlik raporlamasi, karar alma siregleri ve kurumsal performansla iligskisinin daha ayrintili
bicimde ele alinmasinin literatiir agisindan anlamli olabilecegi anlasiimistir.

Beyanlar

Etik kurul beyani: Bu calisma kapsaminda, arastirmanin niteligi geregi etik kurul izni alinmasini
zorunlu kilan bir durum bulunmamaktadir.

Yazarlik katkilari: Calismadaki tiim katki sorumlu yazara aittir.

Cikar Catismasi Beyani: Bu makale ile ilgili herhangi bir ¢ikar ¢atismasi bulunmamaktadir.

Finansal Destek: Calisma i¢in hicbir kurum ya da kisiden finansal destek alinmamistir.
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Summary

In recent years, the convergence of artificial intelligence (Al) and sustainability accounting has
emerged as a dynamic and rapidly evolving field of academic research. Organizations worldwide are
increasingly compelled to enhance transparency and accountability in their sustainability efforts.

Al technologies are increasingly employed in accounting and finance to support decision-making,
detect errors, conduct predictive analysis, and automate routine tasks. In sustainability accounting,
Al enhances not only operational efficiency but also the accuracy and traceability of sustainability
reporting. Technologies such as machine learning (ML) and natural language processing (NLP) are
particularly prominent in analyzing environmental, social, and governance (ESG) data. Al applications
can identify risks in sustainability reports or assess the transparency of corporate communications
using textual analysis techniques. However, the integration of Al in accounting also raises ethical,
security, and governance concerns.

Sustainability accounting is a comprehensive approach that measures and reports on ESG
performance, extending beyond traditional financial metrics to assess long-term value creation.
Organizations are expected to communicate their environmental impact, resource consumption, and
social responsibilities clearly and systematically. Reporting frameworks such as GRI, <IR>, and SASB
guide companies in presenting their sustainability information. Digital technologies like Al have the
potential to overcome such limitations by automating data collection and enabling real-time analytics.

Despite the growing interest in this area, a comprehensive understanding of the intellectual
structure and thematic evolution of studies at the intersection of Al and sustainability accounting
remains limited. The objective of this study is to conduct a bibliometric analysis of international
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academic publications that focus on this intersection. By doing so, the study aims to identify key
trends, influential authors, major themes, and collaboration networks, thereby offering valuable
insights for researchers entering this interdisciplinary domain.

The paper first provides theoretical background on Al and sustainability accounting, then highlights
prominent studies in the literature, and finally presents the research methodology, key findings, and
thematic interpretations based on the analysis.

The literature increasingly reflects the relevance of Al in sustainability accounting. Bibliometric
reviews indicate a significant rise in publications addressing this intersection, especially after 2010.
Al is frequently explored in relation to ESG data analysis, risk management, and decision-support
systems. Key challenges include ethical adoption, data security, and organizational readiness for
digital transformation.

This study collected data from the Web of Science database in April 2025. The search focused
on the terms “artificial intelligence,” “sustainability accounting,” and “sustainability reporting,”
filtered for relevant disciplines such as business, management, economics, finance, ethics, and public
administration. A total of 671 articles published between 1989 and 2024 were analyzed using the
Biblioshiny interface of R Studio’s Bibliometrix package.

Findings reveal an annual publication growth rate of 16.38%. The dataset included 2,150 unique
author keywords, and 1,989 authors contributed to the corpus. The average citation rate was 36.1 per
article, and 36.66% of the publications involved international collaboration.

Keyword analysis highlights the dominance of terms such as “artificial intelligence,” “machine
learning,” “bibliometric analysis,” and “sustainability reporting.” Over time, the focus of publications
has shifted from traditional themes like expert systems to newer ones like big data and systematic
reviews. Since 2020, there has been a notable rise in research involving machine learning, Al-driven
sustainability metrics, and automated reporting systems.

Thematic mapping revealed 21 clusters across four categories: motor themes, niche themes, basic
themes, and emerging or declining themes. Motor themes—those that are both well-developed
and central—include topics such as performance assurance, stakeholder engagement, and chatbot
applications. Niche themes, which are less explored but promising, cover areas like integrated
reporting and HR analytics. Basic themes, which form the foundation of the literature, include Al,
machine learning, systematic literature reviews, and corporate sustainability. Emerging or declining
themes include climate change, global warming, and bankruptcy prediction, which may either be
losing momentum or entering new phases of interest.

The triple-field analysis identified the most influential authors, frequently used keywords, and
leading journals in the field. Prominent contributors include Kumar, Lim, and Li, while notable
publication venues are Business Strategy and the Environment, Technological Forecasting and Social
Change, and the Journal of Business Research.

In conclusion, this study offers a comprehensive overview of the evolution and structure of research
at the intersection of Al and sustainability accounting. It highlights the field’s growing relevance,
identifies key players and themes, and suggests potential directions for future research. The findings
serve as a strategic roadmap for academics and practitioners aiming to engage with this increasingly
vital domain.
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Abstract

Aim: This study examines the effects of gender inequality (Gl),
financial development (FD) and inflation (INF) on “Promote
sustained, inclusive and sustainable economic growth, full and
productive employment and decent work for all” as defined under
Sustainable Development Goals (SDGs) Goal 8 (SDG8) in Turkey
between 1990 and 2021.

Method: The effects of FD, INF, and Gl on EG were analysed using
Fourier Augmented ARDL (FA-ARDL) and Fourier Toda—Yamamoto
(FTY) causality tests, utilising data from the period 1990-2021.

Findings: In the long run, FD has a positive effect on EG, while Gl and
INF have negative effects. Additionally, it was determined that the
FD, GI, and INF series are Granger cause of EG.

Conclusion: The FD, INF, and Gl variables stand out as important
determinants in achieving SDG8.
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Yontem: FD, INF ve GI'nin EG Uzerindeki etkileri, 1990-2021 dénemine ait veriler kullanilarak Fourier
Genisletilmis ARDL (FA-ARDL) ve Fourier Toda—Yamamoto (FTY) nedensellik testleri ile analiz edilmistir.

Bulgular: Uzun donemde EG Uzerine FD’nin pozitif, Gl ve INF'nin ise negatif etkileri oldugu tespit edilmistir.
Ayrica FD, Gl ve INF serilerinin EG’nin Granger nedeni oldugu belirlenmistir.

Sonug: FD, INF ve Gl degiskenleri, SDG8’e ulasmada 6nemli belirleyiciler olarak 6ne ¢ikmaktadir.

Anahtar Kelimeler

Surdirilebilir Kalkinma, Ekonomik Blylime, Enflasyon, Finansal Gelisme, Cinsiyet Esitsizligi, Zaman Serisi
Analizi

JEL Kodlari
QO01, F43, E31, B26, J16, C32

Introduction

The concept of sustainable development (SD) was first discussed at the United Nations Conference
on the Human Environment held in Stockholm in 1972, and the Brundtland Report played a significant
roleinits current relevance (Alkan, 2015). Today, there are 17 development goals that the UN is working
to achieve in order to reach the Sustainable Development Goals®. The UN provides significant support
to achieve these goals worldwide by 2030. These goals generally aim to end poverty, protect the
environment, take action against the climate crisis, and promote the fair distribution of prosperity. In
this context, the main motivation of this study is to investigate whether Gl is a significant determinant
in achieving SDGS, in addition to INFL and FD, which are key macroeconomic indicators affecting
EG. In this context, the study is planned as presented below. In the second section, the effects of
FD, INF, and Gl on EG are examined. The theoretical framework of the third study is presented. The
fourth chapter presents a literature review on the topic. In the fifth and sixth chapters, the empirical
application and the findings obtained are presented. The seventh and eighth chapters present the
results, discussion, and policy implications.

Financial Development, Inflation, and Gender Inequality: The Link to
Economic Growth

Economic Growth and Financial Development

Bagehot (1873) and Schumpeter (1911), who examined the relationship between FD and EG,
highlighted the critical role of the banking system and the financial sector in terms of EG (Purewal
and Haini, 2022). Goldsmith (1969) and Shaw (1973), who followed this approach, stated that the
development of financial intermediaries would increase savings rates, encourage foreign capital
inflows, and thus positively impact EG (Bloch and Tang, 2003; Durusu-Ciftci, 2017).

This theoretical framework elucidates the relationship between FD and EG through four essential
hypotheses. The following is a summary of these hypotheses (Adusei, 2019; Appiah-Otoo and Song,
2022; Ikubor et al., 2022; Tian et al., 2024): (i) The supply-leading hypothesis posits that improvements
in financial markets and financial services will accelerate EG by increasing savings and investment. (ii)
The demand-following hypothesis argues that EG triggers FD. (iii) The interdependence hypothesis
posits a bidirectional causality between FD and EG, specifically asserting that foreign direct investment
can facilitate EG via technology transfer and innovations in products and processes. (iv) The neutrality
hypothesis states that there is no significant relationship between FD and EG.

Recent literature focuses on the factors influencing the adoption of environmentally friendly
practices in the SDG8 context, expanding traditional FD-EG approaches. In this context, FD is
considered one of the important determinants of environmental sustainability. Indeed, it is stated
that FD, along with financial market efficiency and financial accessibility, can have greenhouse gas
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emission-reducing effects (Parashar and Jaiswal, 2025). The importance of green finance policies in
the transition to sustainable energy is notably highlighted (lbrahim et al., 2022; Jiakui et al., 2023;
Shen et al., 2024; Xiao and Tabish, 2025).

Economic Growth and Inflation

Inflation is one of the key indicators of macroeconomic stability. It also plays a decisive role in
terms of sustainable growth and increased prosperity. Therefore, the effects of INF on EG are a
significant area of discussion in theoretical and empirical studies (Pradhan et al., 2015; Kitikgl and
Giinay, 2025).

The literature contains findings that support both positive and negative relationships between
INF and EG. The approach that emphasises a positive relationship, especially with the experiences
of high inflation and high growth seen simultaneously in developed countries after World War I,
strengthened the view that there is a positive relationship between inflation and growth, which was
the effective approach of the time, the Phillips Curve. According to some economists in the Keynesian
and Monetarist traditions, inflation can support growth through various channels. So much so that
due to the diminishing effect of inflation on wealth, it can lead individuals to save more to maintain
their previous wealth balance. This can lead to increased savings and lower interest rates. This result
can stimulate investment and EG. Additionally, inflation can strengthen capital accumulation and
production capacity by causing investment preferences to shift from financial assets to the real sector.
In this context, inflation can be seen as an element that accelerates economic processes (Grimes,
1991; Chowdhury, 2002; Berber and Artan, 2004).

On the other hand, there are views that argue inflation has a negative impact on EG. According
to these views, high inflation can lead to inefficient investments by economic actors, especially
investors, due to the uncertainties it creates for monetary and fiscal policy. Additionally, as a result
of rising prices, the structure of sectors is deteriorating and the efficiency of future investments is
decreasing. Therefore, if the country's investments are realised, they can shift to unproductive areas.
On the other hand, inflation can have a negative impact on the national currency. These factors can
lead to negative effects on exports and consequently on EG (Chowdhury, 2002).

Economic Growth and Gender Inequality

The concept of Gl describes the differences between the biological, genetic, and physiological
characteristics that exist between women and men (Simsek, 2011; Bal, 2014). This concept refers to
discrimination between women and men in all areas of social life (Bardak¢i and Oglak, 2022). Equal
opportunity in national economies is important for the equitable distribution of wealth. Because
the issue of equal opportunity, social exclusion, discrimination, and all other inequalities affects the
distribution of well-being in society (Berger-Schmitt, 2022). Therefore, the equitable distribution of
wealth in national economies is crucial for sustainability. Specifically, the equitable distribution of
wealth between men and women contributes to economic development (Colak, 2021). So much so that
women in society who are subjected to inequality are deprived of education and employment, which
negatively impacts their participation in the workforce. This situation leads to both entrepreneurship
and the workforce falling short of their potential (Braunstein, 2011).

On the other hand, women remaining outside the labour market also negatively impacts human
capital. Human capital, which enables the use of individuals' knowledge and skills in economic
activities, is crucial for the development process. Therefore, the relationship between human capital
and economic growth is closely related to sustainable development policies (Cakmak and Glimds,
2005). In this context, the exclusion of women from the labour market, or in other words, the
existence of gender inequality in the labour market, harms economic activities (Braunstein, 2011).
Therefore, improvements in gender inequality are of critical importance both for ensuring social

justice and for achieving the SDGs.

3. Theorical Background

This study investigates the relationship between sustainable development, gender inequality,
inflation, and financial development within the context of sustainable development theory. In its
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most common definition, sustainable development refers to "development that meets the needs of
the present without compromising the ability of future generations to meet their own needs" (WCED,
1987). This approach necessitates addressing global issues such as gender inequality, poverty,
and climate change. Looking at the theoretical foundations of sustainable development, they are
constantly evolving over the years according to the conditions of the day. The theory of sustainable
development gained momentum after the 1970s due to the influence of environmental movements.
It gained prominence on the global policy agenda, particularly with the report of the Brundtland
Commission in 1987. It has transformed into a global policy within the framework of the SDGs, with
the 1992 World Summit and the 2030 Agenda adopted in 2015 (WCED, 1987; UN, 2015; Isik et al.,
2025).

With its social, economic, and environmental dimensions, the United Nations (UN) established the
2030 SDGs in 2015 as a global plan for human and environmental well-being (Leal Filho et al., 2023).
Among these goals, the empowerment of women (SDG5) is highlighted and is gaining priority as a
cross-cutting issue with other goals. In this context, integrating gender into all SDG targets, such as
poverty, nutrition, education, employment, and energy policies, is essential for achieving sustainable
and equitable development (Odera and Mulusa, 2020; Jeevanasai et al., 2023). Specifically, women's
and girls' participation in education (SDG4), the improvement of maternal health conditions (SDG3),
and poverty eradication (SDG1) contribute to gender inequality and accelerate EG, particularly in
underdeveloped regions (Nilsson et al., 2016). In this context, the focus is on how women can be
empowered, addressing educational inequalities in the SDGs, and achieving gender equality (Malik et
al., 2025). Because reducing gender inequality can increase productivity and efficiency by unlocking
an educated workforce and creating opportunities for women to access more employment (Ryu and
Nam, 2024). Similarly, it can be argued that access to new technology, facilitating financial access,
and developing policies that provide equal rights for female workers will positively impact EG
(Balasubramanian et al., 2024; Mubiinzi and Mutumba, 2025).

Literature

Policies that address gender-based inequalities and promote equal conditions for all create
opportunities for women to develop their potential and contribute to the economy (Bertay et al.,
2025). Therefore, researchers frequently study the link between EG and Gl in the literature. In this
context, when current studies are examined, they explain that positive developments in Gl will, on
the one hand, increase women's participation in the labour force and productivity and, on the other
hand, have a positive impact on growth. For example, Nguyen (2021) researched the topic in 119
countries. It is stated that the empowerment of women will contribute positively to the economy. Agu
and Aguegboh (2021) emphasise the necessity of women's access to higher education, participation
in the labour force, and involvement in the political arena to empower women and achieve economic
development in selected African countries.

In addition, Girén and Kazemikhasragh (2022) found a negative between Gl and EG in 34
developing and least developed countries in Asia and Africa. Alwago (2023) identified the direct
impact of Gl and occupational discrimination on growth in Sub-Saharan African countries, influenced
by macroeconomic policies and globalisation. Akinwande et al. (2025) found that Gl and FD cause
EG in the long and short term in Nigeria. Similarly, Kanat et al. (2024) found that FD and education
reduce Gl in Pakistan. Wani and Khanday (2024) confirm the positive impact of financial participation
on Gl and EG in 48 developing countries. In addition, studies on the different effects of Gl on country
groups are also noteworthy. For example, Castillo et al. (2025) found that Gl negatively affects GDP in
high-income countries and positively affects GDP in low-income countries.

FD plays an important role in EG. However, macroeconomic and other economic factors render the
impact of FD on EG uncertain (Ductor and Grechyna, 2015). On the other hand, many studies indicate
that financial institutions and markets affect EG through various channels. For example, Valickova
et al. (2015) note that the link between financial markets and growth varies across regions and that
foreign direct investment is faster than other financial intermediaries. Caporale et al. (2015) found
that in 10 new European Union member countries, the contribution of relatively underdeveloped

Istanbul Gelisim University Journal of Social Sciences 01727 «



stock and credit markets to EG is limited, whereas the efficiency of the banking sector accelerates
growth. Peng et al. (2025) confirm that financial access supports EG by encouraging bank deposits in
281 Chinese cities.

Among the existing studies, there are those that suggest that developments in the financial sector
will stimulate EG. Durusu-Ciftci et al. (2017), found that in 40 nations with credit and stock markets,
FD will hasten EG. Raghutla and Chittedi (2021) found that FD in BRICS countries has a significant
positive effect on EG through research and development expenditures and industrial production.
Conversely, Cheng et al. (2021) found that FD negatively impacts EG in 72 countries. Elfaki and Ahmed
(2024) draw attention to the negative consequences of FD on EG in Sudan.

The relationship between INF and EG is complex and variable. Some empirical studies confirm a
negative relationship between INF and EG (Khan and Hanif 2020; Sequeira 2021; Ahmad 2022; Malec
et al., 2024). For example, Mandeya and Ho (2021) found that INF negatively affected EG in South
Africa in both the short and long term. Azam and Khan (2022) found a negative relationship between
INF and growth in 16 developing and 11 developed economies. Alghamdi et al. (2024) found that INF
had a negative impact on development in Egypt, while in Saudi Arabia, the INF ratio had a negative
impact on health but a positive impact on agriculture, education, and industry.

Some empirical studies confirm a positive relationship between INF and EG (Dinh 2020; Uddin
and Rahman 2023). For example, Fung and Nga (2022) found that INF has a positive long-term
effect in ASEAN countries, meaning that an increase in the rate improves EG. Uddin and Ullah (2024)
confirm that INF has a positive effect on per capita GDP in Pakistan. Additionally, Thioune et al. (2024)
focused on the relationship between institutional quality (democratic regimes) and INF and growth.
Accordingly, they concluded that INF below the 9.27% threshold supports growth, while INF above it
harms growth.

Data, Model and Method

This study examines the effects of FD, Gll, and INF on GDP in Turkiye between 1990 and 2021. The
series and sources obtained within this scope are presented in Table 1.

Table 1. Research Variables and Explanation

Variables Variable Definition Source
Gross domestic product GDP World Bank
Gender inequality index Gll UNDP
Financial development FD IMF
Inflation INF World Bank

Table 1 presents the series used in the study. GDP is calculated in constant 2015 US dollars. INF
is based on consumer prices (annual %). Gll is obtained from the UNDP database; it takes values
between 0 and 1, and as it approaches zero, gender inequality is understood to decrease. FD consists
of nine different financial indicators. In this context, the model of the study is presented below, taking
into account the work of Akinwande et al. (2025):

GDP, = B, +B,Gll +B,FD +B,INF + (1)

The constant term B in Equation 1 represents the slope coefficients of B1,z,3' the error term ,
and the index t represents time. The null hypothesis (H;) of the study is that at least one of the
independent variables does not explain the dependent variable. Therefore, the constraint of the
studyisHO=B1 = ...=B3 = Oand H, B # 7 [33 #z 0.

Econometric Approach

The study investigates the effects of GllI, FD, and INF on EG. To estimate the model established
within this scope, ADF and NP (2010) unit root tests (URTs) were first used. The ADF and NP (2010)
URTs determined that the series were stationary at different levels. Additionally, the NP (2010)
unit root test (URT) revealed that the series exhibit structural breaks. Therefore, to estimate the
model used in this study, the augmented ARDL (AARDL) method incorporating Fourier functions was
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employed, as the series are both stationary at 1(0) and 1(1)) and contain structural breaks. Also, since
the series are stable at different levels and have structural breaks, the Toda-Yamamoto (TY) Granger
causality test, which uses Fourier functions, was chosen to find out how the series influence each
other.

Step 1
Summarising Data Using Descriptive Statistics

Step
ADF and NP (2010) Unit Root Tests

Step 3
FA-ARDL test

Step 4
Fourier Toda-Yamamoto Causality Test

Figure 1. Econometric approach

Unit Root Test

In econometric applications, statistical analyses are primarily performed on series. This is because
the series' unit root (UR) processes determine the study methods. In addition, obtaining reliable
results from the UR process of the series is important for the estimation of the model. Therefore,
when investigating the UR process of the series, it is necessary to consider whether they are normally
distributed and whether they contain structural breaks. In this context, the study first investigated
whether the series used in it were normally distributed. Table 2's results confirm the normal
distribution of the series.

ADF and NP (2010) URTs were used to investigate the UR process of the series. The ADF URT does
not take structural breaks into account. Therefore, the NP (2010) test for double breaks in the UR was
used to investigate the structural break process of the series as well.

Two headings in econometric literature examine structural break tests. The first of these headings
is single break tests, which include the Perron (1998), Zivot and Andrews (1992), and Popp (2008)
tests. The second category includes the Lumsdaine and Papell (LP) (1992) and Lee and Strazicich (LS)
(2003) tests. One of the single breakpoint tests, the Popp (2008) test, was developed by Narayan
and Pop in 2010, which led to the introduction of the double breakpoint NP (2010) test into the
literature. In the NP (2010) test, breakpoint dates are determined at two points. Breakpoint dates
are determined using dummy variables. On the other hand, Monte Carlo simulation also plays an
important role in determining break dates in the NP (2010) test. With Monte Carlo simulation, the
break dates of the series are reliably estimated (Narayan and Popp, 2013).

5.3. FA-ARDL Method

Various methods are used to investigate cointegration relationships in econometric analyses.
One such method is the ARDL model developed by Pesaran et al. (2001). The ARDL model provides
flexibility for the independent variables to be 1(0) and I(1) under the condition that the dependent
variable is I(1). The ARDL model can be ex;gressed as follows:

Yo=a, + 2B, AY  +2B,AX 4. 4B AXI +6 Y 48 X +...+8Xi_ +ul(5)

i=1 i=1 i=1 1
The constant term a, in Equation 5 represents the short-term coefficient Blz,.. p the long-term
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Sam et al. (2019) proposed the F-test to investigate cointegration in the ARDL model. The most
important feature of the new cointegration test, known as AARDL, is that it provides flexibility at the
I(1) and 1(0) levels of the dependent variable. Thus, in this method, all variables can be I(0) and 1(1),
but they must not be 1(2).

Despite the flexibility provided by the A-ARDL model, its findings regarding structural breaks
have not been sufficiently discussed. In models with structural breaks, making predictions under the
assumption that there are no structural breaks is controversial in terms of the reliability of the results
(Kruse, 2011). In this context, adding terms related to the Fourier function transforms the A-ARDL
model into a robust estimator against structural breaks. Therefore, there is no need to conduct
research on the break dates present in the model (Tu, 2024). In this context, the Fourier A-ARDL (FA-
ARDL) modg}l can be expnfessed as foIIows:p

Y =0, +§[31 AY +§B2 DX+ ot ;Bi AXi  +8 Y _+8,X  +..+8Xi +p(5)+B sin
1= 1= 1= 1

(ZT )+ B, cos( T +p. (6)

When examining Equation 6 above, Bl and [32 represent the coefficients of the terms belonging
to the Fourier function, t represents the trend, T represents the sample size, and k represents the
Fourier frequency. Finally, the term 1 has a value of 3.14.

Fourier Toda-Yamamoto Causality Test

One of the methods used in econometric applications is causality analysis. In causality analysis,
series must be stationary at the same level. However, the causality test proposed by Toda and
Yamamoto (TY) (1995) brings a new understanding to the condition that series must be stationary
at the same level and provides flexibility for series to be stationary at different levels. The TY test is
basedonthe VAR (p+d__
the order of cointegration of the series. Thus, in the TY model based on VAR (p +d__ ), the alternative

) model. Here, the term 'p' represents the lag length, and 'dmax' represents

hypothesis (H ) is tested against the H , stating that there is no causality relationship between the
series. (Toda-Yamamoto, 1995). The TY test equation can be expressed as follows:

y, = a (t+ Bl\/t_ﬁ p+d t (p+d) tE (7)

Although the TY test investigates causality relationships between series that are stationary at
different levels, the results obtained in the estimation of structural break models may be controversial.
For this reason, Nazlioglu et al. (2016) added Fourier terms to the TY causality test in their studies. In
this context, the H_ stating that there is no causality between the series is tested against the H_in the
FTY test. The equation of the FTY test can be expressed as follows:

y, = a(t)+ B1VH+ Bmd fpnd) d) sm(znkt) +¢ (2nkt)+ €, <8>

Findings
Statistical Evaluation of Series

The graphs of the variables included in the study are examined first, followed by their statistical
values. Examining the variable graphs reveals an increasing trend for the FD and GDP variables over
time. However, the Gl variable has a decreasing trend. Despite showing an increasing trend after
1990, the INF variable experienced a decrease until 2005 and then followed a stable process after
that. However, it is understood that the INF series has the potential to show an increasing trend after
2015.
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Graph 1. Trends in variables between 1990 and 2021

According to the descriptive statistics of the series, GDP has the highest average. Similarly, it is
understood that the variable with the highest standard deviation (SD) is INF. The skewness (skw) and
kurtosis (krt) values of the series indicate that the FD and GlI variables are skewed to the left, while
the GDP and INF variables are skewed to the right. Additionally, it is understood that all variables are
kurtosis relative to the norm. Finally, according to the Jarque-Bera (JB) test, the series has a normal
distribution.

Table 2. Descriptive Stats

FD GDP Gll INF

Mean 0.39 5.89 0.46 35.32
Median 0.42 5.44 0.50 15.75
Max 0.51 1.13 0.60 105.21
Min 0.18 2.89 0.25 6.25
SD 0.09 2.54 0.12 32.16
Skw -0.59 0.61 -0.35 0.67
Krt 2.21 2.08 1.66 191
JB 2.72 3.11 3.05 4.02

Unit Root Test Results

In econometric applications, it is necessary to investigate the UR processes of series to estimate
models using the most appropriate method. The UR processes of the variables used in this study are
investigated using two different tests. The reason for using two different tests is that events such as
financial, political, and pandemic crises occurred in Tiirkiye during the relevant periods, which could
cause structural breaks in the economy. Therefore, this study employed the double-break NP (2010)
URT in addition to the ADF URT.

According to the ADF test, all series except INF are stationary in the first difference in the fixed
model. The INF series is stationary at the level in the fixed model. According to the results obtained
from the fixed and trending models of the ADF test, all series are stationary in the first difference.
According to the findings obtained from the NP (2010) test, the Gll and INF variables are stationary at
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the level in the fixed model. The GDP and FD variables, on the other hand, are stationary in the first
difference in the fixed model. The NP (2010) test's fixed and trend models conclude that all series are

stationary in the fixed model.

Table 3. ADF and NP (2010) unit root test results

ADF NP
Variable

ADF, ADF_, NP_ breaksc NP_ breaks:+t
GDP 0.513 -2.581 -3.535 - -14.454%** 12-20
AGDP -5.508%** -5.479%** -8.356%** 18-20 - -
Gll 1.145 -2.676 -7.182%** 13-20 -5.590** 12-15
AGII -5.005%** -5.286*** - - - -
FD -1.864 -2.548 -3.827 - -5.906** 13-16
AFD -6.667*** -7.095%** -7.239%** 13-20 - -
INF -5.009%*** -2.422 -7.561%** 18-20 -4.986* 15-18
AINF - -3.839%* - - - -

Note: ADF and ADF /NP and NP " denote fixed and fixed-trend models, respectively. breaks and breaks "
represent the double break dates in the fixed and fixed-trend model, respectively. A, symbol represents the
first difference operation. For significance levels of 1%, 5%, and 10%, ***, ** and * are used, respectively.

FA-ARDL Method

The FA-ARDL method was used to estimate Equation 1. This is because it was determined that
the series in Equation 1 were stationary at different levels and had structural breaks. Therefore, for
Equation 1, the cointegration test was first conducted, followed by an investigation of the long-term
relationship. According to the cointegration test results, a cointegration relationship was determined.
Subsequently, the long-term relationship between the series was investigated. According to the
findings obtained in the long term, it was determined that the series were statistically significant at
the 1% level. Accordingly, it was concluded that a one-unit increase in the Gll and INF series reduces
the GDP series by -1.542% and -0.002%, respectively, while a one-unit increase in the FD series
increases the GDP series by 1.988% (Table 5).

Other findings obtained from the FA-ARDL model are presented in Panels B and C. According
to Panel B, the coefficients of the Fourier function terms used in the FA-ARDL test are statistically
significant. In addition, the error correction term is statistically significant as expected and has a
negative coefficient. It is clear from Panel C's results that the FA-ARDL model does not contain any
model specification errors. Furthermore, it is seen that there are no issues such as heteroskedasticity,
autocorrelation, and non-normal distribution. Furthermore, the model incorporates the results of the
CUSUM test, even with the inclusion of Fourier terms. The CUSUM test result indicates the stability
of the model.

Table 4. FA-ARDL cointegration test result

Critical Values
Test Test Statistics
%1 %5 %10
el 31.997*** 7.06 5.01 4.15
ty, 7441 %+ 5.61 4.35 3.77
Fov 38.884*** 7.72 5.14 4.11

Note: *** denotes statistical significance at 1%. Table critical values are obtained from Narayan (2005), Pesaran et al.
(2001) and Sam et al. (2019).

01732« istanbul Gelisim Universitesi Sosyal Bilimler Dergisi



Table 5. FA-ARDL Results
Dependent Variable: GDP

Variable Coef. P-value

Section A: Findings in the Long-run

Gll -1.542 0.002%**
FD 1.988 0.001***
INF -0.002 0.001***

Section B: Fourier and error correction terms

sin (B,) 0.225 0.000%**
cos (B,) 0.207 0.000%**
ect -2.275 0.000%**

Section C: Diagnostic test results

Ramsey Reset Test 0.127 0.906
BG LM Test 1.442 0.553
BPG Test 1.073 0.536
Jarque-Bera 0.389 0.823
Cusum Test Stabil
Cusum of Squares Test Stabil

Note: The *** symbol is used for significance at the 1% level. ect term represents the error correction term.
The lags of the FA-ARDL model are 5, 4, 4, 4 respectively. The frequency value k=1 is calculated by considering
the smallest Akaike information criterion (Akaike value is -7.102 for k=1, -6.917 for k=2, -5.323 for k=3, -6.199
for k=4, and -4.612 for k=5.

Table 5 shows that there is a negative relationship between Gll and GDP. This means that as Gll goes
up, GDP goes down. The decrease in Gl can support growth through labour supply and productivity
channels by increasing women's participation in the labour market and their effectiveness within
it. The increase in female employment can also have a positive impact on aggregate demand and
production by raising household incomes and consequently expanding private consumption
expenditures. When these mechanisms are considered together, it is understood that the reduction
of Gl contributes positively to the country's economy.

The study also reveals a positive correlation between FD and EG. Financially developed markets
deepen financial intermediation, reduce information and transaction costs, and direct capital
towards more efficient investments. This situation supports EG through both capital accumulation
and resource allocation efficiency.

Finally, the results indicate that INF negatively impacts EG. High inflation weakens price signals,
increasing uncertainty, which can delay investment decisions and complicate long-term planning.
Additionally, rising interest rates along with INF can increase financing costs, putting pressure on
investments. Therefore, it is assessed that the increase in ING is pulling down growth by weakening
the investment and productivity channels. The results of the FA-ARDL method used in the study are
presented in Figure 2.
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Figure 2. Long-run Results of FA-ARDL Model

Fourier Toda-Yamamoto Causality Test

The most appropriate lag length for the FYT test is determined by the sum of the lag length (p) and
the cointegration degree (d__). The most appropriate lag length for the FYT test has been determined
as5(p=4,d__ =1).Inthis case, the results from the FYT test show that the Gll, FD, and INF variables
influence the GDP variable significantly at the 1% level. Thus, the H stating that there is no Granger
causality relationship between the variables is rejected, and the H_ is accepted.

Table 6. Fourier Toda-Yamamoto causality test result

Direction of causality Wald Stat. df p-value
Gl 102.952 5 0.000***
GDP ’ ’

FD % %k %k
GDP 44.004 5 0.000
INF sk k
GDP 99.531 5 0.000

Note: ***, indicate significance at the 1% levels, respectively. Akaike value is -10.352 for k=1, -9.085 for k=2,
-8.505 for k=3, -7.963 for k=4, and -8.026 for k=5.

According to the FTY test results, it has been determined that the GlI, FD, and INF variables are
caused by GDP. The results of the FTY causality test are presented in Figure 3.

Figure 3. FTY Granger Causality Test Results
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Discussions

This study reveals a strong relationship between FD, INF, Gll, and SDG8. Although the findings
are similar to those of previous studies in the literature, they offer more comprehensive results. In
particular, the use of FA-ARDL and FTY tests to examine the effects of GIl on SDG8 distinguishes this
study from many others in the literature.

In the study, EG is used to represent SDG8. The positive impact of the EG is important for achieving
SDG8 in a shorter time and at a lower cost. In the literature, there are studies that argue that FD
promotes EG (Durusu-Ciftci et al., 2017; Raghutla and Chittedi, 2021). In this context, FD may have a
mediating effect on EG and can make significant contributions to the achievement of SDG8.

The relationship between INF and EG is controversial in the existing literature. This conclusion is
because while some studies in the literature indicate that INF negatively affects EG (Khan and Hanif
2020; Sequeira 2021; Ahmad 2022; Malec et al., 2024), others state that INF has positive effects
on EG (Dinh 2020; Uddin and Rahman 2023). In countries experiencing high inflation, uncertainties
in financial markets negatively impact economic units, particularly investors (Chowdhury, 2002).
Therefore, the inflationary process can lead to negative effects on the country's economy. It can
particularly negatively impact the well-being of individuals. In this context, it is considered that the
high level of inflation has been a significant obstacle to achieving SDGS.

There are studies in the literature on Gl achieving SDG8. In this context, the exclusion of the
female workforce, which is an important component of human capital, from the labour market can
have negative effects on the economy. So much so that it is known in the literature that negative
developments in Gl are among the reasons for the exclusion of women from the labour market
(Braunstein, 2011). Therefore, improvements in Gl can provide a significant advantage in achieving
SDG8.

Conclusions with Policy Implications

In this study conducted for Turkey between 1990 and 2021, the effects of FD, Gll, and INF on the
EG variable, which represents SDG8, are investigated. In this context, the study aims to assist readers
and policymakers in achieving SDG8. Therefore, it is believed that identifying the determinants of
SDG8 in this study will provide significant time and cost advantages in the policies developed to
achieve SDG8.

The URT of the data used in the study was examined using the ADF and NP (2010) tests. In addition,
the cointegration and long-term relationship between the data were investigated using the FA-AARDL
method, while the causality relationship between the series was investigated using the FYT causality
test.

Empirical findings indicate that the data is stationary at different levels and contains structural
breaks. Therefore, the FA-ARDL method was chosen to achieve strong and consistent results. The
findings from this method indicate that improvements in FD, GlI, and INF have a positive impact on
EG. Similarly, the FTY test determined that FD, Gll, and INF are Granger causes of EG.

The findings from the study indicate that the variables FD, Gll, and INF could be important policy
tools for achieving SDGS8. In this context, it is important to ensure stability and a climate of trust in
financial markets in Turkey. On the other hand, high INF can be a significant obstacle to achieving
SDGS8. Therefore, monetary and fiscal policies, which are important tools in combating inflation, are
crucial for achieving SDG8. Finally, the positive developments in Gll in Turkey have been identified
as a significant factor in achieving SDGS. Specifically, it is important to develop policies to increase
women's participation in the Turkish labour market. In this context, it can be considered that the
policies to be developed in light of the results obtained from the Gll, INF, and FD variables will provide
significant time and cost advantages in achieving SDGS.

The study has significant limitations. Structural breaks were identified during the years covered by
the study. The Fourier method was used to compensate for the effects of structural breaks. However,
in subsequent studies, dummy variables can be used for periods when structural breaks occurred.
Thus, the effects of structural break periods on EG and consequently SDG8 can be discussed in depth.
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On the other hand, the EG variable was selected in the study to represent Sustainable Development
Goal 8. Considering the relevant literature, the determinants of the EG variable can be redefined.
Thus, by discussing the most suitable determinants for achieving SDG8, a contribution can be made
to the literature.
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Ozet

Sirddirtlebilir kalkinma kavrami, ilk kez 1972 yilinda Birlesmis Milletler (BM) tarafindan Stockholm’de
diizenlenen “United Nations Conference on the Human Environment” konulu konferansta glindeme
gelmistir. Kavram lizerine tartismalar bu tarihten itibaren devam etmis; ancak 6zellikle Brundtland
Raporu, siirdiiriilebilir kalkinmanin giiniimiizdeki anlamini kazanmasinda belirleyici bir rol oynamistir.
Bu raporda siirdiiriilebilirlik, insan ile doga arasinda denge gézeten, gelecek nesillerin kaynaklarini
tehlikeye atmadan kalkinmanin nasil gergeklestirilecegine dair ¢erceveyi sunmustur. Sonraki
dénemlerde, siirdiriilebilir kalkinmanin saglanmasinda ekonomik biiylime, g¢evrenin korunmasi
ve sosyal esitlik gibi temel ilkeler 6ne ¢ikmistir. Gliniimiizde ise Birlesmis Milletler (BM) tarafindan
sdrdiirtlebilir kalkinmay! desteklemek amaciyla belirlenen 17 SDG bulunmaktadir. Bu amaglar;
yoksullugun sona erdirilmesi, cevrenin korunmasi, iklim krizine karsi dnlem alinmasi ve baris ile birlikte
refahin adil paylasimi gibi éncelikleri kapsamaktadir.

Kalkinmanin sosyal, ekonomik ve ¢evresel boyutu BM tarafindan 2015’de insan ve gevre refahi
igin kiiresel bir plan olan 2030 SDGs kapsaminda belirlenmistir. Bu hedefler arasinda kadinlarin
gli¢lendirilmesi (SDG5) diger pek ¢ok hedefle kesisen temel bir konu basligi olarak 6ne ¢ikmaktadir. Bu
baglamda, yoksulluk, beslenme, egitim, istihdam ve enerji politikalari gibi cinsiyet esitsizliginin tiim
kalkinma hedeflerine entegre edilmesi, siirdiiriilebilir ve adil kalkinmanin saglanmasi agisindan biiyiik
6nem tasimaktadir. Ozellikle az gelismis bélgelerde kadinlarin ve kizlarin editime katihmi (SDG4),
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anne saglik kosullarinin iyilestirilmesi (SDG3), yoksullugun ortadan kaldiriimasi (SDG1) hem cinsiyet
esitsizligini azaltmakta hem de ekonomik biiyiimeyi desteklemektedir. Cinsiyet esitsizliginin azalmasi,
egitimli is gticiint artirarak kadinlarin daha fazla istihdam edilmesine olanak tanimaktadir. Béylece
iilke ekonomisinde (retkenlik ve verimlilik artisi saglanmaktadr. Benzer sekilde, kadinlarin yeni
teknolojiye erisimi, finansal hizmetlere ulasiminin kolaylastiriimasi ve esit haklara sahip olmalarini
destekleyen politikalar, onlarin ekonomik faaliyetlerde daha iiretken hale gelmesini saglayarak
ekonomik biiyiimeye olumlu katki sunmaktadir.

Bu ¢alisma, Tiirkiye’de 1990-2021 yillari arasinda cinsiyet esitsizligi, finansal gelisme ve enflasyonun
SDG Hedef 8 kapsaminda tanimlanan “istikrarli, kapsayici ve siirdiiriilebilir ekonomik biiyiime, tam ve
tiretken istihdam ile herkes icin insana yakisir is” lizerindeki etkilerini incelemektedir. Bu kapsamda
calismada ADF ve NP (2010) birim kék testlerinden faydalaniimistir. Calismanin devaminda veriler
arasindaki esbiitiinlesme ve uzun dénemli iliski FA-ARDL yéntemi kullanilarak incelenirken, seriler
arasindaki nedensellik iliskisi FYT nedensellik testi kullanilarak arastirilmistir.

Calismadan elde edilen bulgular, verilerin farkl seviyelerde duragan oldugunu ve yapisal kirilmalar
icerdigini géstermektedir. Bu nedenle, gliclii ve tutarli sonuglar elde etmek igin FA-ARDL yéntemi
secilmistir. Bu yéntemden elde edilen bulgular, FD, Gll ve INF'deki iyilesmelerin EG lizerinde olumlu
bir etkiye sahip oldugunu géstermektedir. Benzer sekilde, FTY testi FD, GIl ve INF'nin EG'nin Granger
nedenleri oldugunu belirlemistir.

Calismadan elde edilen bulgular 1siginda, FD, Gll ve INF degiskenlerinin SDG8'e ulasmada énemli
politika araglari olabilecegini gdstermektedir. Bu baglamda, Tiirkiye'deki finansal piyasalarda
istikrarin ve giiven ortaminin saglanmasi énemlidir. Ote yandan, yiiksek enflasyon orani SDG8'e
ulasmada olumsuz etkileri olabilir. Bu nedenle, enflasyonla miicadelede énemli araglar olan para ve
maliye politikalari, SDG8'e ulasmak igin kritik rol oynayabilir. Son olarak, Tiirkiye'deki Gll'deki olumlu
gelismelerin SDG8'e ulasmada énemli bir faktér oldudu belirlenmistir. Ozellikle, isgiicii piyasasinda
kadinlarin katilimini artirmak igin politikalar gelistirmek 6nemlidir. Bu baglamda ¢alismada Gll, INF ve
FD degiskenlerinden elde edilen sonuglar dogrultusunda gelistirilecek politikalarin, SDG8'e ulasmada
zaman ve maliyet avantajlari saglayacagdi diisiiniilebilir.

Calismanin 6nemli kisitlar1 bulunmaktadir. Calismanin kapsadigi yillar iginde yapisal kirilmalar
tespit edilmistir. Yapisal kirilmalarin etkilerini telafi etmek icin Fourier yéntemi kullaniimistir.
Ancak, sonraki ¢alismalarda, yapisal kirilmalarin meydana geldigi dénemler icin kukla degiskenler
kullanilabilir. Béylece, yapisal kirilmanin bulundugu dénemlerin, EG ve dolayisiyla SDG8 (izerindeki
etkileri tartisilabilir. Ote yandan, EG dediskeni calismada SDG8'i temsil etmek iizere segilmistir. ilgili
literatiir dikkate alinarak EG degiskeninin belirleyicileri lizerine arastirma yapilabilir. Béylece, SDG8'e
ulasmak icin en uygun belirleyiciler tartisilarak literatiire katki saglanabilir.
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Abstract

Aim: The increasing complexity of global supply chains and the
growing emphasis on sustainability have highlighted the need
for integrated performance evaluation frameworks that jointly
consider logistics, economic, and environmental dimensions. In
this context, this study aims to determine the relative importance
of logistics, sustainability, and economic performance indicators
in OECD member countries and to rank these countries based on
their overall performance. The analysis incorporates six widely
used macro-level indicators: the Logistics Performance Index
(LPI), Sustainable Development Goals (SDGs) Index, Foreign
Direct Investment (FDI) inflows, Gross Domestic Product (GDP),
carbon dioxide (CO,) emissions, and trade openness (TO).

Method: The study employs an integrated Multi-Criteria
Decision-Making (MCDM) framework. The CRITIC method is
used to objectively determine the weights of the evaluation
criteria, while the MAIRCA method is applied to rank OECD
countries according to their relative performance. To ensure the
robustness of the findings, sensitivity analyses are conducted
using alternative weighting (ENTROPY, CILOS, and Standard
Deviation (SD)) and ranking (CoCoSo, MABAC and VIKOR)
methods.

Results: The CRITIC methodology results reveal that trade
openness is the most dominant criterion in determining overall
performance in OECD member countries, with a weighting of
0.284. This is followed by the Sustainable Development Goals
Index (0.203) and the Logistics Performance Index (0.189), while
carbon emissions (0.109), gross domestic product (0.108), and
foreign direct investment inflows (0.106) have relatively lower
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weightings. These findings indicate that performance assessment in OECD countries is being reshaped
around global trade integration, sustainability, and logistics efficiency, rather than traditional
macroeconomic indicators. The ranking results obtained using the MAIRCA methodology show that
Belgium has the highest performance, followed by the Netherlands and Denmark; while Colombia,
Mexico, and Costa Rica were identified as the lowest performing countries in the analysis. Overall, the
results confirm that strong trade integration, advanced logistics infrastructure, and high sustainability
performance play a decisive role in the overall performance of countries.

Conclusion: The findings suggest that policymakers seeking to enhance national performance should
prioritize trade openness, sustainability-oriented indicators, and logistics performance rather than
relying predominantly on traditional macroeconomic measures such as GDP and foreign direct
investment inflows. The results demonstrate that countries with stronger integration into global
trade networks and higher sustainability performance tend to achieve superior logistics outcomes,
underscoring the strategic interdependence among these dimensions. Accordingly, policymakers’
effort should be designed in an integrated manner, whereby improvements in lower-weighted
criteria are supported through policies that reinforce higher-weighted dimensions. For instance, fiscal
incentives aimed at attracting foreign direct investment into sustainable projects can simultaneously
strengthen sustainability objectives and trade-related performance. Despite the growing global
emphasis on sustainability, the findings also indicate that commercial considerations continue to play
a significant role in OECD member countries. Overall, the study highlights the necessity of coordinated
policy frameworks that effectively balance economic performance, sustainability goals, and logistics
efficiency.

Keywords

Logistics Performance, Logistics Performance Index, Sustainability, Economic Performance, Trade Openness,
CRITIC, MAIRCA

0z

Amag: Kirresel tedarik zincirlerinin artan karmasikhgi ve strdurulebilirlige verilen 6nemin artmasi, lojistik,
ekonomik ve gevresel boyutlari birlikte ele alan entegre performans degerlendirme gergevelerine duyulan
ihtiyaci ortaya koymustur. Bu baglamda, bu ¢alisma OECD lye (lkelerinde lojistik, stirdurulebilirlik ve
ekonomik performans gostergelerinin goreceli dnemini belirlemeyi ve bu (lkeleri genel performanslarina
gore siralamayl amaglamaktadir. Analiz, yaygin olarak kullanilan alti makro diizey gostergeyi icermektedir:
Lojistik Performans Endeksi (LPE), Surdirilebilir Kalkinma Hedefleri (SKH) Endeksi, Dogrudan Yabanci
Yatirim (DYY) girisleri, Gayri Safi Yurtici Uriin (GSYiH), karbondioksit (CO,) emisyonlari ve ticaret acikhigi (TA).

Yéntem: Bu galisma, entegre bir Cok Kriterli Karar Verme (MCDM) gergevesi kullanmaktadir. Degerlendirme
kriterlerinin agirhklarini objektif olarak belirlemek igin CRITIC yontemi kullanilirken, OECD Ulkelerini goreceli
performanslarina gore siralamak igin MAIRCA yontemi uygulanmaktadir. Bulgularin saglamligini saglamak
icin, alternatif agirliklandirma ve siralama yontemleri kullanilarak duyarlilik analizleri yapilmaktadir.

Bulgular: CRITIC yontem sonuglari, OECD Uyesi Ulkelerde genel performansin belirlenmesinde ticaret
acikhiginin 0,284 agirlik degeriyle en baskin kriter oldugunu ortaya koymaktadir. Bunu, siirdtrilebilir kalkinma
hedefleri endeksi (0,203) ve lojistik performans endeksi (0,189) izlerken, karbon emisyonlari (0,109), gayri
safi yurtici hasila (0,108) ve dogrudan yabanci yatirim girisleri (0,106) gérece daha dustk agirliklara sahiptir.
Bu bulgular, OECD tlkelerinde performans degerlendirmesinin geleneksel makroekonomik gostergelerden
ziyade, kiresel ticaret entegrasyonu, surdirilebilirlik ve lojistik etkinlik ekseninde yeniden sekillendigini
gostermektedir. MAIRCA yontemiyle elde edilen siralama sonuglari, Belgika’nin en yiksek performansa
sahip ulke oldugunu, onu Hollanda ve Danimarka’nin takip ettigini ortaya koyarken; Kolombiya, Meksika
ve Kosta Rika analiz kapsaminda en diisiik performansi sergileyen ulkeler olarak belirlenmistir. Genel olarak
sonuglar, glgll ticaret entegrasyonu, gelismis lojistik altyapi ve ylksek surdirilebilirlik performansinin
Ulkelerin toplam performansinda belirleyici bir rol oynadigini teyit etmektedir.
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Sonuglar: Arastirma bulgulari, ulusal performansi artirmak isteyen politika yapicilarin, GSYiH ve dogrudan
yabanci yatirim girisleri gibi geleneksel makroekonomik 6lgutlere agirlikh olarak glivenmek yerine, ticaret
acikhgina, surdurilebilirlik odakli gostergelere ve lojistik performansina 6ncelik vermeleri gerektigini
gostermektedir. Sonuglar, kiresel ticaret aglarina daha gliclii entegrasyona ve daha yiksek strdurilebilirlik
performansina sahip (lkelerin, bu boyutlar arasindaki stratejik karsilikli bagimliligi vurgulayarak, tstiin
lojistik sonuglari elde etme egiliminde oldugunu gostermektedir. Buna gore, politika yapicilarin gabalari,
daha dusuk agirlikh kriterlerdeki iyilestirmelerin, daha yiksek agirlikh boyutlar giiglendiren politikalarla
desteklendigi entegre bir sekilde tasarlanmalidir. Ornegin, siirdiiriilebilir projelere dogrudan yabanci yatirim
¢cekmeyi amaglayan mali tesvikler, surdirilebilirlik hedeflerini ve ticaretle ilgili performansi ayni anda
guclendirebilir. Sturdurilebilirlige yonelik artan kiiresel vurguya ragmen, bulgular ayrica ticari hususlarin
OECD uyesi ulkelerde énemli bir rol oynamaya devam ettigini de gostermektedir. Genel olarak, galisma,
ekonomik performans, surdurilebilirlik hedefleri ve lojistik verimliligini etkili bir sekilde dengeleyen
koordineli politika gergevelerinin gerekliligini vurgulamaktadir.

Anahtar Kelimeler

Lojistik Performans, Lojistik Performans Endeksi, Surdurilebilirlik, Ekonomik Kalkinma, Ticaret Agikligl,
CRITIC, MAIRCA

Introduction

In recent years, global supply chains have faced unprecedented structural vulnerabilities due to the
COVID-19 pandemic, geopolitical tensions, and climate-related shocks. The 22% contraction in global
economic activity during the pandemic underscored the critical dependence of international trade (InT)
on resilient logistics systems (Del Rio-Chanona et al., 2020). Conversely, the subsequent recovery in
logistics performance facilitated a 5.9% rebound in the global economy, highlighting the vital role of
logistics in crisis management, long-term growth, and trade sustainability (Arvis et al., 2023).

Logistics performance extends beyond simple transportation efficiency, encompassing
infrastructure quality, customs processes, trade facilitation, and service reliability. While efficient
logistics systems reduce trade costs and catalyze economic growth (EG) (Hausman et al., 2013; Arvis
et al., 2023), they also intensify environmental pressures. The logistics sector currently accounts for
approximately 10% of global greenhouse gas emissions, placing it at the forefront of climate change
discussions (World Bank, 2023). From a supply chain management perspective, superior logistics
performance acts as a critical enabler of manufacturing competitiveness by reducing lead times,
inventory costs, and uncertainty, thereby enhancing production responsiveness. Consequently,
macro-level indicators such as the Logistics Performance Index (LPI) serve as proxies for the efficacy
of national supply chain systems (Arvis et al., 2018; Slack et al., 2022; Ketchen & Hult, 2007).

In this context, green and sustainable logistics have emerged as essential policy tools to reconcile
environmental targets with economic objectives. Although such practices can reduce air pollution
by approximately 30% and operating costs by 15%, their widespread adoption is often hindered by
technological constraints and infrastructure funding gaps (Seroka-Stolka & Ociepa-Kubicka, 2019;
Evangelista et al., 2022; VienaZindiené et al., 2021). OECD countries represent a unique case in this
regard; despite maintaining an average LPI score of 3.64—well above the global average—they face
persistent challenges regarding fossil fuel dependency and the need for sustainable trade practices
(Arvis et al., 2023). Evaluating these nations solely through traditional macroeconomic indicators
such as GDP or foreign direct investment (FDI) fails to capture the essential sustainability and logistics
dimensions.

While existing literature has extensively examined the relationship between logistics, EG, and
environmental indicators using econometric methods, there is a lack of integrated decision-making
frameworks capable of assessing conflicting performance dimensions such as logistics, sustainability,
trade openness (TO), and economic development simultaneously. Given the complex socio-economic
and environmental challenges currently faced by OECD countries, holistic and interdisciplinary
assessment approaches are required (Li et al., 2023; Sharma et al., 2023).
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This study fills this gap by employing an integrated Multi-Criteria Decision-Making (MCDM)
framework to evaluate the performance of OECD member countries. By using the CRITIC method
for objective weight determination and the MAIRCA method for ranking, the study simultaneously
analyzes heterogeneous indicators to provide a transparent and systematic comparative assessment
(Pamucar et al., 2014). This research offers three primary contributions: first, it provides a rare,
integrated evaluation of logistics, sustainability, and economic indicators within the OECD context.
Second, it demonstrates that TO and sustainability targets are increasingly more decisive than
traditional macroeconomic indicators. Third, it offers timely policy implications for OECD countries,
with specific insights for Tirkiye regarding the future of the logistics and transportation sectors.
The remainder of this study is structured as follows: the second section presents the theoretical
background and literature review, the third section details the methodology and dataset, the
fourth section analyzes the empirical findings, and the final section provides conclusions and policy
recommendations.

Theoretical Background and Literature Review

The Logistics Performance Index (LPI), developed by the World Bank, serves as a comprehensive
metric for evaluating supply chain efficiency, infrastructure quality, and trade facilitation (Arvis et
al., 2018). Robust logistics performance is widely recognized as a strategic driver of international
trade (InT), financial development, sustainable development (SD), economic competitiveness, and
economic growth (EG) (Hausman et al., 2013; Uca et al., 2016). To assess these multidimensional
performance areas, policymakers often use composite indicators such as the LPI, the Sustainable
Development Goals (SDGs) Index, foreign direct investment (FDI) inflows, gross domestic product
(GDP), carbon dioxide (CO,) emissions, and trade openness (TO). The following sections provide a
systematic analysis of the nexus between logistics performance and these critical macroeconomic
and sustainability indicators.

Logistics Performance Index and Economic Growth Nexus

GDP is widely used as an indicator for comparing the economic performance of countries
(Fleurbaey & Blanchet, 2013). In this context, logistics efficiency plays an important role by reducing
trade costs (Freund & Weinhold, 2004), strengthening the competitiveness of the manufacturing
sector (Hendricks et al., 2015), and ultimately contributing to economic growth. Supporting this
view, Munim and Schramm (2018) reported that a 1% improvement in the LPI is associated with
approximately 0.5% GDP growth, particularly in developing countries. Moreover, countries with
high LPI scores tend to perform better across multiple dimensions and often display a more resilient
structure that helps mitigate adverse effects in other sectors.

D’Aleo and Sergi (2017) examined the impact of logistics performance on economic growth in
European countries using panel data for 2007, 2010, 2012, and 2014. Their findings showed that the
LPI positively affects economic growth both directly and indirectly through the Global Competitiveness
Index. Similarly, Jayathilaka et al. (2022) investigated the effects of GDP and the LPI on international
trade across continents using data from 142 countries covering the period 2007-2018. Based on a
random effects model, they found that the LPI positively influenced net exports in Asia, Europe, and
Oceania, whereas GDP had mixed effects across regions. Coto-Millan and Pesquera (2024) analyzed
the effects of the LPI, human capital, physical capital, and employment on economic growth across
120 countries using panel data from 2007 to 2022. Their results indicated that customs efficiency,
infrastructure quality, and the competitiveness of international transportation are key determinants
of economic growth. In addition, logistics performance was found to accelerate growth in less
developed countries, thereby supporting economic convergence. Finally, Ozgiiner and Kdse (2025)
examined the relationship between logistics performance, trade volume, and economic growth
among the 20 countries with the highest logistics performance in 2018. Using the integrated Entropy-
TOPSIS method, they found that the most important criterion was the LPI, followed by GDP and
trade volume. Their results also showed that the Netherlands ranked first, whereas Japan ranked last
among the countries included in the analysis.
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Logistics Performance Index and Sustainable Development Goals Nexus

The SDG Index, adopted by the United Nations in 2015, provides a comprehensive framework
for assessing sustainability across economic, social, and environmental dimensions (UN, 2015).
Incorporating SDG performance into the model helps capture not only short-term economic gains
but also long-term sustainability outcomes (Sachs et al., 2019). In this context, efficient logistics
systems can reduce waste in supply chains, lower energy consumption, and support sustainable
urbanization (UNCTAD, 2020a). From a green logistics perspective, countries with high LPI scores
tend to adopt more sustainable transportation and storage practices (McKinnon, 2018). Moreover,
improved logistics facilitates the integration of developing economies into international trade,
thereby supporting progress toward the SDGs (Rodrigue, 2020).

Several studies have examined the relationship between logistics performance and sustainable
development from different perspectives. Kaya (2020) evaluated the effects of COVID-19 on the
sustainable development levels of OECD countries by applying the MAIRCA method to data from
2019 and the second quarter of 2020. The findings showed that the pandemic negatively affected
countries’ sustainable development performance, although developed economies performed better
than developing ones. According to the ranking results, the United States ranked first, followed by
Germany, Japan, and South Korea, whereas Lithuania, Chile, and Turkiye were placed at the bottom
of the list. Larson (2021) examined countries included in the Sustainable Society Index and analyzed
the relationship between logistics performance and the social and environmental dimensions of
sustainability, as well as its implications for economic growth. Using regression analysis based on
2016 data, the study found that good governance, a well-educated and healthy population, and
income equality are positively associated with higher logistics performance. At the same time,
logistics activities were found to contribute to economic growth while also generating environmental
degradation through harmful emissions.

Le (2024) investigated the impact of logistics performance on the SDGs in the ASEAN region using
correlation analysis. The findings indicated that improvements in logistics performance notably
support progress in SDG 1 (No Poverty), SDG 3 (Good Health and Well-Being), SDG 7 (Affordable and
Clean Energy), SDG 9 (Industry, Innovation, and Infrastructure), and SDG 12 (Responsible Consumption
and Production). In addition, the study emphasized that better logistics performance may contribute
to environmental sustainability by reducing CO, emissions. Similarly, Song et al. (2024) analyzed the
causal relationships among CO, emissions, economic growth, logistics efficiency, renewable energy
consumption, industrialization, and urbanization using annual data from 153 countries between 2010
and 2018. Their findings revealed a bidirectional long-term causal relationship between the LPI and
renewable energy consumption. Finally, Barakat and Gerged (2025) examined the effect of the LPIl on
sustainable development, with a particular focus on SDG 8.5, while considering the mediating roles
of trade openness and tariffs. Using data from 168 countries between 2007 and 2018, they found
that the LPI indirectly influences commitments to SDG 8.5 through trade openness. However, tariffs
weaken the relationship between the LPI and trade openness, thereby limiting this indirect effect.
The study also showed that while the LPI positively affects male workers’ wages, it does not have a
statistically significant effect on female workers’ wages.

Logistics Performance Index and Trade Openness Nexus

Trade openness reflects the degree to which a country is integrated into the global economy and
is widely regarded as a key indicator of economic globalization (Dollar & Kraay, 2004). It captures
the ease of cross-border international trade and is closely associated with economic growth,
competitiveness, and policy liberalization (Frankel & Romer, 1999). In this context, a strong logistics
infrastructure reduces transportation costs, improves customs efficiency, and facilitates cross-border
trade, thereby contributing to higher levels of trade openness (Marti et al., 2014). Countries with
higher LPI scores tend to have more competitive export sectors because of faster, more reliable, and
less costly logistics networks (Hausman et al., 2013). Similarly, previous research has shown that
improvements in logistics performance are associated with increases in trade volumes (Arvis et al.,
2018). By minimizing delays and bureaucratic obstacles, efficient logistics systems directly support
trade openness (Djankov et al., 2010).
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Empirical studies also provide evidence for this relationship in different regional contexts. Bugarci¢
et al. (2020) examined the impact of logistics performance on international trade in Central and
Eastern Europe and the Western Balkans. Using data from 2007 and 2018 and applying a gravity
model approach, the study found that the LPI and its components had a significant positive effect on
bilateral trade volume. In particular, the components of international shipment and logistics quality
and competence were identified as decisive factors in trade concentration. Kumari and Bharti (2021)
investigated whether the effect of the LPI on international trade varies according to country size.
Using bilateral trade data from 127 countries for 2016 and weighted average LPI values for the period
2012-2018, they applied a standard gravity model and found that the effect of the LPl on international
trade is lower in developed countries but higher in developing and less developed ones. Barakat et
al. (2023) also examined the effect of the LPI on trade openness in European countries. Based on a
panel data analysis including the six LPI components and several macroeconomic control variables,
they concluded that logistics performance significantly increases trade openness in Europe. Ahmad et
al. (2025) investigated the impact of green logistics performance on environmental quality, economic
growth, and international trade in African countries. Using panel data from 2007 to 2023 and the CS-
ARDL method, the study incorporated control variables such as human capital, population growth,
and renewable energy consumption. The findings indicated that green logistics performance has
positive long-term effects on all sustainability indicators and, in the short term, particularly supports
international trade. In contrast, Mumin and Yakubu (2025) analyzed the effect of trade openness
on logistics performance in 43 African countries using fixed effects panel estimation for the period
2007-2020. Their results showed that trade openness and economic growth have a negative effect
on logistics performance.

Logistics Performance Index and Foreign Direct Investment Inflows Nexus

FDI inflows are a critical driver of EG, technology transfer, and employment (Alfaro, 2017). It
reflects a country’s attractiveness to global investors and its integration into international markets
(Borensztein et al., 1998). A strong logistics and transportation infrastructure attracts FDI inflows by
providing reliable supply chains and reducing operational risks (Brooks & Menon, 2008). Multinational
companies primarily focus on countries with high LPI scores when making investment decisions for
production and distribution centers (Hummels & Schaur, 2013). Within logistics and transportation
infrastructure, ports, roads, and digital logistics systems are among the key drivers of FDI inflows
(World Bank, 2020).

Khan and Qianli (2017) examined the long- and short-term relationships between economic
indicators (FDI inflows, per capita income) and environmental indicators (total GHG emissions, fossil
fuel and renewable energy consumption) on green logistics in the United Kingdom. Time series
data from 1981 to 2016 were analyzed using the Autoregressive Distributed Lag (ARDL) method.
The findings showed that in the short term, green logistics and renewable energy have a positive
relationship, while fossil fuel consumption is negatively correlated with green logistics operations.
In the long term, FDI inflows, renewable energy sources, and per capita income were found to have
a statistically significant and positive relationship with green logistics activities. Furthermore, it was
revealed that environmentally friendly policies and practices adopted in global logistics operations
not only enhance environmental sustainability but also promote increased exports in the region
through attracted foreign investments. Celebi (2021) examined the impact of the LPI on EG through
the mediating roles of foreign direct investment (FDI) and the number of patents. The study used data
from 98 countries covering the years 2007, 2010, and 2012, applying structural equation modeling
and mediation analysis methods. The findings revealed that LPI does not have a direct effect on GDP;
however, it exerts indirect effects through FDI and patent activity. Furthermore, it was found that
patents partially mediate the relationship between FDI and GDP. Wannisinghe et al. (2023) conducted
a study using data from 33 Asia-Pacific countries between 2007 and 2018 to examine the effects
of the LPI, Global Competitiveness Index, and interest rates on FDI. Based on panel regression and
multiple linear regression analyses, the results indicated that all three variables had significant effects
on FDI, although the magnitude and direction of the effects varied across countries. Demirbas et
al. (2024) conducted a study using data from 45 developing countries between 2013 and 2021 to
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examine the short- and long-term effects of financial development on logistics performance through
the Panel ARDL method. The findings revealed that, in the long term, the most influential factor on
logistics performance is the depth of financial institutions. Additionally, it’s found that in the short
term, however, the effects of financial development are more complex, and in some cases, it may
create costs and uncertainties for firms.

Logistics Performance Index and Environmental Quality Nexus

CO, emissions are a key indicator of environmental sustainability, reflecting a country’s ecological
footprint (Legg, 2021). Since InT and industrialization contribute to emissions, this criterion allows for
the consideration of environmental costs alongside economic benefits (Porter & van der Linde, 1995).
While efficient logistics reduce fuel waste and optimize routing, the increase in InT and freight transport
may also lead to higher CO, emissions (Legg, 2021). This relationship is complex, as poor logistics result
in traffic congestion and greater emissions (Piecyk & McKinnon, 2010). Conversely, modern logistics
practices (e.g., electric trucks, smart routing) can reduce the carbon footprint (Dekker et al., 2012).
In this context, some countries with high LPI scores (e.g., the Netherlands) have managed to reduce
emissions through GL practices (European Environment Agency, 2021; Dekker et al., 2012).

Khan etal. (2017) analyzed the long-term and causal relationships between Environmental Logistics
Performance Indicators and EG growth factors using panel data covering 15 countries between
2007 and 2015. In their study, LPI components such as logistics performance, logistics competence,
and logistics infrastructure were examined through sustainability indicators including regional CO,
emissions, fossil fuel consumption and greenhouse gas (GHG) emissions. The results revealed that
per capita income and the GDP shares of the industrial, manufacturing, and service sectors are
influenced by carbon and GHG emissions. Additionally, logistics competence and infrastructure were
found to promote EG and sectoral value added, while energy demand and foreign direct investment
were identified as vital for sustainable agriculture. Akdag and Karaath (2022) conducted a study
analyzing the logistics performance of selected countries using the EDAS method and cluster analysis.
The analysis was based on data from the year 2018, covering the sub-dimensions of the LPI and
CO; emissions related to transportation for 44 countries. The findings reveal significant differences
between countries in terms of logistics success and environmental sustainability. While some countries
demonstrate high logistics performance but lag in environmental sustainability, others present
a more balanced profile. Ikram and Mariame (2024) conducted a study using Data Envelopment
Analysis (DEA) to evaluate the balance between EG and environmental sustainability in 34 African
countries. The study utilized data from the period 2013-2022. To analyze environmental efficiency,
the relationship between FDI, LPI, and GDP with CO, emissions was examined. The results revealed
significant differences in environmental efficiency among the countries, with some demonstrating
high efficiency while others showed areas needing improvement. Sikder et al. (2024) conducted a
study examining the key factors reducing CO, emissions in the logistics sector, focusing specifically
on the countries within the Regional Comprehensive Economic Partnership (RCEP) and the South
Asian Association for Regional Cooperation (SAARC). Using panel data from 16 countries spanning
2007-2018, the analysis evaluated variables such as logistics performance, RE usage, technological
innovations, TO, and EG. The findings highlight that GL practices, energy efficiency, and the adoption
of low-carbon technologies play a significant role in reducing CO, emissions.

OECD Context and Research Gap

Literature examining the relationship between logistics performance and sustainability in OECD
countries offers a holistic perspective centered on infrastructure efficiency, institutional quality, and
environmental impact management. Research in this area reveals that infrastructure investments and
service quality are fundamental to logistics success (Arikan Kargi, 2022; Yildirnm & Mercangdz, 2020;
Ozmen, 2019), while Cakir (2017), in his fuzzy regression-based analysis, highlighted the strategic
weight of the “traceability” criterion on operational competence. Atalan (2020), focusing on future
projections beyond current performance, predicted a decline in estimated logistics performance
values in a large number of OECD members, emphasizing the importance of benchmarking in the
sector. However, it is observed that this performance is not always linearly related to sustainability
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parameters; indeed, Rashidi and Cullinane (2019) found that strong logistics infrastructure does not
always coincide with environmental efficiency, pointing to the delicate balance between operational
success and ecological protection. At this point, the role of institutional factors comes to the forefront;
while Guner and Coskun (2012) argue that logistics performance is influenced by social/institutional
dynamics such as government effectiveness and corruption control rather than economic indicators,
Behera et al. (2024) emphasize the facilitating effect of political stability on green innovation.
The environmental dimension of sustainability is shaped through technological progress, green
product trade, and renewable energy integration. While Mo and Wang (2019) state the necessity
of technological transformation for emission reduction in transportation activities; Can et al. (2021),
Muhammad et al. (2022), and Almulhim et al. (2025) have empirically proven that green openness
and the use of clean energy act as a strategic lever in reducing carbon footprint and improving EQ.
In conclusion, the literature reveals that OECD countries need to proactively integrate their logistics
infrastructures into sustainability strategies to maintain their global competitiveness.

Although previous studies have evaluated logistics performance, sustainability indicators, or
macroeconomic variables separately within OECD countries, the literature remains fragmented
in terms of integrated macro-level performance assessment. Most OECD-focused studies either
concentrate on single-dimensional logistics efficiency (Arvis et al., 2018), sustainability benchmarking
(Sachs etal., 2019; Sachs et al., 2022), or macroeconomic growth determinants (Fleurbaey & Blanchet,
2013), without simultaneously incorporating trade integration, environmental externalities, and
investment dynamics into a unified evaluation framework. Moreover, while multi-criteria decision-
making (MCDM) methods have increasingly been applied in country performance assessment,
these applications are largely sector-specific or focused on developing economies rather than
advanced OECD systems. Therefore, this study contributes to the literature by integrating logistics
performance, sustainability, TO, environmental impact, and macroeconomic structure within a single
objective weighting and deviation-based ranking framework. This integrative approach enables
a multidimensional interpretation of national competitiveness that extends beyond traditional
economic metrics and reflects contemporary supply chain and sustainability paradigms (Seuring &
Miiller, 2008; Carter & Rogers, 2008).

Criteria Selected And Used In The Study

The criteria examined in this study such as TO (Dollar & Kraay, 2004; Frankel & Romer, 1999),
SDGs Index (Sachs et al., 2019; UN, 2015), LPI (Arvis et al., 2018; Arvis et al., 2023), CO, emissions
(Legg, 2021; Porter & van der Linde, 1995), FDI inflows (Alfaro, 2017; Borensztein et al., 1998), and
GDP (Fleurbaey & Blanchet, 2013) are well established in the literature on logistics, economics, and
sustainability. Improvements in LPI are associated with increases in TO, FDI, SDGs Index, and GDP,
while leading to decreases in CO, emissions. This demonstrates that the criteria used in the study
comprehensively cover sustainability, trade efficiency, EQ, economic strength, and global integration,
making them suitable for evaluating country performance. However, each variable included in the
study was selected separately to evaluate the performance of countries from different perspectives.
GDP was used to compare the economic size and performance of countries. TO was chosen to measure
how integrated a country is into the global economy. Foreign Direct Investment (FDI) represents
the country’s investment attractiveness and foreign capital inflow. Sustainable Development Goals
(SDGs) were included to address development holistically, not only in economic but also in social
dimensions; and Carbon Emissions (CO2) were included to reflect the country’s environmental status
and ecological impact. The place of each of these variables in the literature is discussed in the relevant
sections of the study (2.1-2.5) and presented with their references in Table 1. From a supply chain
management perspective, the selected criteria represent complementary dimensions of national
production capability. Logistics performance reflects the efficiency of physical and institutional
infrastructures supporting production flows, while TO captures integration into global supply
networks. The SDGs Index reflects sustainable production and responsible supply chain practices,
whereas GDP and FDI indicate production scale and investment attractiveness. Carbon emissions are
included to account for environmental externalities arising from production and logistics activities,
aligning the model with sustainable supply chain management principles (Seuring & Miiller, 2008;
Carter & Rogers, 2008; Pagell & Wu, 2009).
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Methodology

The aim of the study is primarily to identify the importance levels of macro criteria that may
be related to logistics performance in OECD member countries, and subsequently to evaluate the
performance of these countries. Assessing these criteria through Multi-Criteria Decision Making
(MCDM) methods is expected to provide a detailed understanding of how different countries perform
in these areas and how the criteria interrelate. The study utilizes data on logistics, sustainability,
financial, economic, environmental, and InT of OECD countries. Although OECD member countries
were selected as the sample, Ireland, Luxembourg, Hungary, and Switzerland were excluded due to
lack of data. Data sources include the World Bank, IMF, IEA, OECD, and EuroStat. The study evaluates
countries’ performances based on six criteria, which are summarized in Table 1. For analyzing the
collected data, two MCDM methods, CRITIC and MAIRCA, were applied, with the application steps of
these methods explained in separate sections.

Table 1. Information on the Criteria Used in the Study

Code Criterion Period Source Reference
Logistics Barakat & Gerged, 2025; Khan et al.,
c1 Peéformance Index 2023 World Bank (2017); Sikder et al., (2024); Ahmad et al.,
(2025); Khan & Qianli (2017)
Sustainable . . Barakat & Gerged, 2025; Ahmad et al.,
c Development Goals 2022 United Nations (2025); Kaya (2020)
G Foreign Direct 2022 World Bank- Khan et al., (2017); Sikder et al., (2024);
Investment Inflows OECD Khan & Qianli (2017)
Gross Domestic Khan et al., (2017); Sikder et al., (2024);
ca Product 2022 World Bank Ahmad et al., (2025); Kaya (2020); Khan &
Qianli (2017); Mumin & Yakubu (2025)
c5 Carbon Emissions 2022 World Bank Khan et al,, (2017); Sikder et al,, (2024);

Ahmad et al., (2025); Khan & Qianli (2017)

Barakat & Gerged, 2025; Sikder et al.,
c6 Trade Openness 2022 World Bank (2024); Ahmad et al., (2025); Khan et al.,
(2017); Mumin & Yakubu (2025)

Table 1 details the data sources, referenced literature studies, and the years to which the data
belong for all criteria used in the analysis (LPI, SDG, FDI, GDP, CO2, TO). Considering data accessibility,
2023 data was used for the Logistics Performance Index (LPI) because the LPI-2023 index is based on
survey data collected from experts during the 2022 period, and 2022 data were used for all other
variables (SDG, FDI, GDP, CO2, TO). Data sources included databases from the World Bank, the United
Nations, and the OECD. The selected criteria represent structural macro-performance dimensions
rather than distributive welfare indicators. Total GDP reflects overall economic scale and production
capacity (Fleurbaey & Blanchet, 2013), while FDI inflows indicate investment attractiveness and
integration into global capital networks (Borensztein et al., 1998). Carbon emissions are included to
capture aggregate environmental externalities associated with production and logistics systems (Legg,
2021). TO reflects systemic integration into global trade networks (Frankel & Romer, 1999). Although
per capita or ratio-based indicators are frequently used in welfare comparisons, the present study
aims to assess systemic structural performance. Within relatively homogeneous high-income OECD
economies, normalization procedures and variance-based weighting reduce potential size distortions.
Thus, the chosen indicators are conceptually aligned with macro-structural competitiveness analysis.

CRITIC Method

The CRITIC method, introduced by Diakoulaki et al. (1995), is an objective weighting method used
to determine the relative importance of evaluation criteria. It is based on the information embedded
in the decision matrix and considers two main components: the variability of each criterion and its
relationship with other criteria. In this framework, standard deviation reflects the contrast intensity of
a criterion, whereas correlation coefficients capture the degree of conflict or overlap among criteria
(Madi¢ & Radovanovic, 2015).
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One of the main strengths of the CRITIC method is that it determines criterion weights without
relying on the subjective judgments, experience, or personal preferences of the decision-maker
(Jahan et al., 2012). Instead, the weights are derived directly from the statistical structure of the
data. By jointly considering the dispersion of criterion values and the correlations among criteria,
the method provides a more comprehensive assessment of the relative informational contribution
of each criterion (Diakoulaki et al., 1995; Tus & Adali, 2019). In addition, its straightforward
computational procedure, flexibility in handling different numbers of criteria and alternatives, and
ease of implementation through software make it well suited to complex decision-making problems
(Tus & Adali, 2019; Siksnelyte-Butkiene et al., 2020).

Compared with objective weighting methods such as Standard Deviation, SVP, LOPCOW, and
Entropy, the CRITIC method offers an important methodological advantage because it evaluates not
only the internal variation of each criterion but also the interrelationships among criteria (Diakoulaki
et al.,, 1995; Krishnan et al., 2021; Altintas, 2025). Through Pearson correlation coefficients, it
incorporates inter-criterion dependencies into the weighting process and reduces the influence of
highly correlated indicators that provide similar or repetitive information, in line with the principle
of information redundancy (Ariyanti & Fu’adi, 2025; Krishnan et al., 2021). In this respect, Arsu and
Aycin (2021), in their analysis of OECD countries, emphasized that they preferred the CRITIC method
because correlations among the criteria were of critical importance, indicating a high degree of internal
dependence. Therefore, particularly in datasets characterized by strong internal dependence, CRITIC
provides a more balanced weighting structure by jointly filtering both contrast and conflict dynamics.

The steps of the method are as follows (Diakoulaki et al, 1995: 765; Aygin, 2020: 4-5):

Step 1. Creating the Decision Matrix: The decision matrix ( X ) is created as outlined in Equation (1).

a, 0, - a,
X - Xij _ 0.21 a'zz -'-- a'zn (1)
aml C1m2 amn

Step 2. Creation of the Normalized Matrix: The normalization process is performed using Equation
(2) for benefit-type criteria and Equation (3) for cost-type criteria.

. - ijin
if = ijux - ijin (2)

ijax — XU
;o @)

i X = X
J J

Step 3. Creating the Correlation Coefficient Matrix: In order to determine the level of relationship
between the evaluation criteria, a correlation coefficient matrix is created using Equation (4).
> j"(r—F)r.—Fk)
jk
J \IZ =P 2T

ok =1,2,...,n (4)

Step 4. Calculation of the CjVaIues: The C, values, which reflect the overall information content of
each alternative, are calculated based on Equations (5) and (6).

C/_ = aj;(l—pjk),j =12,...,n (5)
o, = | 2(r,-7)m (6)

Istanbul Gelisim University Journal of Social Sciences e1751



Step 5. Calculation of the Criterion Weight (W/ Values. In the final step of the method, the weight

values of the criteria (WI) are obtained using Equation (7).

W = =< j,k=12..,n 7
f ZL&I (7)

MAIRCA Method

The MAIRCA method is a Multi-Criteria Decision-Making (MCDM) technique developed by Pamucar
et al. (2014). It ranks alternatives by comparing their theoretical evaluation levels with their actual
performance levels and calculating the total deviation for each alternative. The best alternative is
the one with the smallest total deviation, meaning that its observed performance is closest to the
theoretical ideal (Gigovi¢ et al., 2016, ).

One of the main strengths of the MAIRCA method is its stable and systematic structure. Because
the method is based on the comparison between theoretical and actual evaluations, its mathematical
procedure remains consistent even when the number of alternatives or criteria increases (Pamucar et
al., 2014; Zolfani et al., 2020). Another important feature is that MAIRCA assumes equal preference
probabilities for all alternatives at the initial stage, reflecting a neutral and impartial starting point in
the evaluation process (Turanoglu Sirin, 2023). This assumption supports the objectivity of the ranking
process while allowing a more sensitive evaluation of performance differences than approaches
based solely on direct distance measures (Wang et al., 2025). In addition, the method can be applied
to both qualitative and quantitative criteria, which increases its usefulness in large-scale and complex
decision-making problems (Pamucar et al., 2019).

MAIRCA operates according to the principle of deviation minimization. First, a theoretical
evaluation matrix is constructed to represent the reference level that each alternative would have
under equal preference conditions. Then, an actual evaluation matrix is generated based on the
observed performances of the alternatives (Maruf & Ozdemir, 2023; Pamuéar et al., 2019). The
differences between these two matrices are calculated, and the alternatives are ranked according to
their total deviation values. In this respect, the method evaluates not only the absolute performance
of alternatives but also how closely their actual performance corresponds to the theoretical evaluation
structure (Pamucar et al., 2018; Gigovic et al., 2016; Mishra et al., 2023). Owing to its relatively simple
and systematic computational structure, MAIRCA can also be applied to datasets involving both
qualitative and quantitative criteria, including cases with zero or negative values (Boral et al., 2020;
Pamucar et al., 2018). Moreover, because no alternative is favoured at the beginning of the process,
the method preserves its impartial character and provides a balanced evaluation framework, which
is particularly valuable in complex ranking problems where consistency and stability are important
(Maruf & Ozdemir, 2023; Boral et al., 2020).

The steps are as follows (Pamucar et al., 2014: 91; Gigovi¢ et al., 2016: 11-13):

Step 1. Creating the initial decision matrix. The initial decision matrix is constructed as in Equation
(8), including the observation values for each criterion.

¢, C o}
Al X11 X12 1n

el lo X X - X, (8)
Am Xml XmZ an

Step 2. Determining the preference values of the alternatives. It is assumed that the decision
maker is initially neutral towards all alternatives. Therefore, the preference for any of the alternatives
is calculated using Equation (9), where m represents the total number of alternatives.

P, = Py = Li=12,..,m ©
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The decision-maker treats all alternatives with equal impartiality. Therefore, all priorities are
equal, as indicated in Equation (10).

P,=P,=.=P_ (10)

Step 3. Derivation of the theoretical evaluation matrix. By multiplying the criterion weights with
the preference probability values, the theoretical evaluation matrix is obtained, as presented in
Equation (11).

P [t o wy ] Pag [W Do Worfw, = Wawky| 0w,
- PA2 tp21 tpzz tm _ PA2 w, . 1.“p21 w,. tp22 o WL tp2n 11)
P . . .

P z‘pm1 tpm2 tpmn P.. W, t‘pm1 w,. tpmz W tpmn

The components of the theoretical evaluation matrix are calculated based on Equation (12).

W1 W2 ses Wn W:l W2 ses Wn
Tp = PAi[tpl t, tan =PA/[PAlle PR J (12)

Step 4. Obtaining the actual evaluation matrix. In order to obtain the actual evaluation matrix,
the initial decision matrix must first be normalized. In the nomalization process, Equation (13) is used
for benefit-type criteria and Equation (14) is used for cost-type criteria.

o=t (220 13
i et \ X = X7 (13)

X =X,
t =t . <+—> (14)
ry Py Xi - X/.

In Equations (13) and (14), x" represents the maximum value of the relevant criterion, while x~
represents the minimum value of the criterion.

Following this process, the actual evaluation matrix is obtained by multiplying the normalized matrix
with the theoretical evaluation matrix derived in the previous step, as indicated in Equation (15).

¢, ¢ . C
Al t, t, . t.

= A}z= t, t, t, (15)
,c{m t ot ot

Step 5.0btaining the gap (difference) matrix. The gap matrix (G) is calculated by subtracting the
actual evaluation matrix (Tr) from the theoretical evaluation matrix (Tp), as shown in Equation (16).
9, 95, - 94, b=ty L=ty o Gyt

91, 9» - 9y thl_tr21 tp22_tr22 thn_tan

G=T - T = , = ) (16)
9.1 99 - 9., t -t t -t w t =t

pml rml pm2 rm2 pmn rmn

Step 6. Calculating the criterion function values (Q) and determining the rankings. The value of
the criterion function is calculated for each alternative using Equation (17).

Q=g (17)
=1
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A smaller final value (Q’_) indicates a better (higher) ranking.

The literature contains numerous studies using the CRITIC-MAIRCA integrated approach in
various fields. For example, it has been used in evaluating the macroeconomic performance of G7
countries (Belke, 2020), analyzing the financial performance of insurance companies (Erdogan, 2023),
determining natural resource conservation strategies (Muhuri et al., 2024), selecting materials for
solar distillation systems (Negi et al., 2025), and optimizing engine operating conditions with biodiesel
fuel blends (Karabulut et al., 2025). This methodological combination has also been observed in
ranking energy price and demand forecasting models (Zhang, 2025) and data-driven evaluation of
physical education programs (Shi and Li, 2025).

The CRITIC method produces objective weights free from subjective judgments by simultaneously
evaluating the variance of criteria and their correlation structure (Diakoulaki et al., 1995; Shi and
Li, 2025; Zhang, 2025), integrating these data-based weights with the ranking mechanism of the
MAIRCA method, which compares alternatives against ideal standards and focuses on minimizing
performance gaps (gap-analysis), enhances the scope and reliability of the evaluation (Pamucar et
al., 2014; Arshad et al., 2024). This hybrid structure combines CRITIC’s structural weighting based on
contrast intensity and conflict sensitivity with MAIRCA’s ranking logic that minimizes the deviation
between theoretical and actual evaluation distributions, offering high theoretical synergy and ranking
accuracy, especially in the analysis of heterogeneous macro-level indicators (Gharizadeh Beiragh et
al., 2020; Maruf and Ozdemir, 2023; Arshad et al., 2024).

Results of the CRITIC Weighting Method

In this section of the study, the CRITIC method was first applied to calculate the criterion weights.
The weight values of the criteria were computed using Equations (1-7). As the first step of the CRITIC
method, the decision matrix formed according to Equation (1) and it’s presented in Table 2.

Table 2. Initial Decision Matrix

Country Code c1 C2 Cc3 ca C5 C6
Australia N1 3,70 76,39 70364,98 1868119,49 | 393,16 45,82
Austria N2 4,00 83,71 14301,50 641754,42 61,17 124,38
Belgium N3 4,00 79,98 11875,05 797599,25 90,41 192,00
Canada N4 4,00 78,74 50229,92 2389540,66 | 582,07 67,56
Chile N5 3,00 78,26 18236,60 616275,25 92,86 74,99
Colombia N6 2,90 69,67 17182,52 1086103,92 | 88,47 48,07
Costa Rica N7 2,90 73,10 3673,40 135640,96 8,61 82,23
Czech Republic | N8 3,30 82,22 9143,60 551699,16 101,54 144,01
Denmark N9 4,10 84,80 30820,92 460165,32 29,16 131,54
Estonia N10 3,60 80,51 1877,82 64971,67 10,85 174,56
Finland N11 4,20 86,42 13079,16 348748,94 37,32 94,13
France N12 3,90 82,91 109574,90 | 3914760,61 | 315,30 75,79
Germany N13 4,10 83,35 62729,00 5582314,67 | 673,60 89,06
Greece N14 3,70 78,44 7947,99 405843,52 56,78 107,68
Iceland N15 3,60 79,46 1398,13 27443,26 3,56 91,53
Israel N16 3,60 73,76 23031,20 498266,55 61,77 60,50
Italy N17 3,70 79,43 62728,33 3267793,90 | 322,95 72,05
Japan N18 3,90 79,84 48124,32 5862148,77 | 1082,65 46,84
Korea N19 3,80 77,35 25044,70 2667445,88 | 635,50 96,54
Latvia N20 3,50 80,85 1217,39 78228,96 6,71 159,83
Lithuania N21 3,40 78,00 2419,33 144326,14 13,26 175,65
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Table 2. Continue

Country Code Cc1 c2 c3 ca c5 c6
Mexico N22 2,90 69,21 39123,76 3041488,00 | 487,77 88,39
Netherlands N23 4,10 79,20 15562,51 1319467,68 134,66 184,11
New Zealand N24 3,60 77,50 8340,19 266808,62 32,37 54,09
Norway N25 3,70 82,02 14278,13 661729,79 42,28 82,61
Poland N26 3,60 81,56 41780,00 1716254,59 321,95 123,02
Portugal N27 3,40 80,24 12828,65 463070,30 41,28 101,36
Slovak Republic | N28 3,30 79,74 4827,08 222775,41 35,23 203,85
Slovenia N29 3,30 80,92 2180,39 108307,04 13,95 186,22
Spain N30 3,90 80,73 65488,85 2326119,99 254,36 78,63
Sweden N31 4,00 85,82 53953,06 715622,28 37,85 105,86
Tiirkiye N32 3,40 70,12 13666,00 3258301,25 481,25 81,17
United Kingdom | N33 3,70 82,19 44897,92 3848221,20 340,61 68,88
United States N34 3,80 74,15 408982,00 25439700,00 | 4853,78 26,89

The normalization process of the initial decision matrix components in Table 1 was performed
using Equation (2) and Equation (3) depending on whether they are benefit-typed or cost-typed. The

normalized decision matrix is presented in Table 3.

Table 3. Normalized Decision Matrix (CRITIC)

Country C1 c2 c c4 Cc5 Cc6

N1 0,6154 0,4173 0,1696 0,0724 0,9197 0,1070
N2 0,8462 0,8430 0,0321 0,0242 0,9881 0,5509
N3 0,8462 0,6263 0,0261 0,0303 0,9821 0,9330
N4 0,8462 0,5538 0,1202 0,0930 0,8807 0,2298
N5 0,0769 0,5259 0,0417 0,0232 0,9816 0,2718
N6 0,0000 0,0272 0,0392 0,0417 0,9825 0,1197
N7 0,0000 0,2263 0,0060 0,0043 0,9990 0,3127
N8 0,3077 0,7560 0,0194 0,0206 0,9798 0,6618
N9 0,9231 0,9060 0,0726 0,0170 0,9947 0,5914
N10 0,5385 0,6568 0,0016 0,0015 0,9985 0,8345
N11 1,0000 1,0000 0,0291 0,0126 0,9930 0,3800
N12 0,7692 0,7965 0,2657 0,1530 0,9357 0,2763
N13 0,9231 0,8220 0,1509 0,2186 0,8619 0,3513
N14 0,6154 0,5363 0,0165 0,0149 0,9890 0,4565
N15 0,5385 0,5957 0,0004 0,0000 1,0000 0,3653
N16 0,5385 0,2647 0,0535 0,0185 0,9880 0,1899
N17 0,6154 0,5942 0,1508 0,1275 0,9341 0,2552
N18 0,7692 0,6176 0,1150 0,2296 0,7775 0,1127
N19 0,6923 0,4730 0,0584 0,1039 0,8697 0,3936
N20 0,4615 0,6762 0,0000 0,0020 0,9994 0,7512
N21 0,3846 0,5107 0,0029 0,0046 0,9980 0,8406
N22 0,0000 0,0000 0,0930 0,1186 0,9002 0,3475
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Table 3. Continue

Country c1 Cc2 c3 c4 C5 Ccé6

N23 0,9231 0,5806 0,0352 0,0508 0,9730 0,8884
N24 0,5385 0,4818 0,0175 0,0094 0,9941 0,1537
N25 0,6154 0,7442 0,0320 0,0250 0,9920 0,3148
N26 0,5385 0,7179 0,0995 0,0665 0,9344 0,5432
N27 0,3846 0,6413 0,0285 0,0171 0,9922 0,4208
N28 0,3077 0,6121 0,0089 0,0077 0,9935 1,0000
N29 0,3077 0,6807 0,0024 0,0032 0,9979 0,9004
N30 0,7692 0,6697 0,1576 0,0905 0,9483 0,2924
N31 0,8462 0,9650 0,1293 0,0271 0,9929 0,4462
N32 0,3846 0,0530 0,0305 0,1271 0,9015 0,3067
N33 0,6154 0,7545 0,1071 0,1504 0,9305 0,2373
N34 0,6923 0,2872 1,0000 1,0000 0,0000 0,0000

In order to determine the degree of relationship among the evaluation criteria, the correlation

coefficient matrix obtained using Equation (4) and it’s presented in Table 4.

Table 4. Correlation Matrix and Standard Deviations of the Criteria

C1 c2 c ca Cc5 ce

C1 1 0,6460 0,2120 0,1694 0,1426 0,0117
C2 0,6460 1 -0,1286 -0,2106 -0,2414 0,3335
Cc3 0,2120 -0,1286 1 0,9618 0,9488 -0,4366
ca 0,1694 -0,2106 0,9618 1 0,9880 -0,4260
c5 0,1426 -0,2414 0,9488 0,9880 1 -0,4003
ce6 0,0117 0,3335 -0,4366 -0,4260 -0,4003 1

Standard Deviation (a'j) 0,2789 0,2488 0,1725 0,1733 0,1723 0,2703

Finally, Equation (5) and Equation (6) were used to calculate the C; values for each performance
criterion and Equation (7) were used to calculate the weight (Wi) values for each performance
criterion and the results are shown in Table 5.

Table 5. C values and Criteria Weights

C1 c2 c ca c5 Cc6
Ci 1,0649 1,1447 0,5937 0,6097 0,6139 1,5994
A 0,1893 0,2035 0,1055 0,1084 0,1091 0,2843

According to the Table 5, the findings reveal that Trade Openness (TO) is the most decisive
criterion in performance evaluation. With a weighting value of 0.284, TO ranks first among all
criteria, demonstrating that global trade integration plays a central role in overall performance in
OECD countries. This criterion is followed by the Sustainable Development Goals (SDG) Index with
a weighting value of 0.203, indicating the increasing strategic importance of the sustainability
dimension for OECD countries. The Logistics Performance Index (LPI) ranks third with a weighting
value of 0.189, revealing that logistics infrastructure and service quality remain strong determinants
of national performance. In contrast, environmental and traditional macroeconomic indicators
appear to have relatively lower weights. CO, emissions ranked lower with weightings of 0.109,
Gross Domestic Product (GDP) with 0.108, and Foreign Direct Investment (FDI) inflows with 0.106.
This finding indicates that in OECD countries, classical indicators such as economic size or capital
movements alone are insufficient for evaluating country performance; multidimensional elements
such as TO, sustainability, and logistics efficiency are becoming more dominant. Overall, the CRITIC
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method results reveal that performance dynamics in OECD countries are undergoing a structural
transformation, and trade integration and sustainability goals are gaining higher strategic priority
compared to traditional economic indicators. These findings point to the necessity for countries to
address logistics efficiency, sustainable development, and TO within a holistic framework in their
policy designs.

MAIRCA Ranking Results

In this section, the criterion weights calculated using the CRITIC method were integrated into
the MAIRCA method to evaluate the performance of OECD countries. The Q values and rankings
of the alternatives were determined through Equations (8-17) and are presented in Table 8. As the
first step of the MAIRCA method, the decision matrix constructed based on Equation (8) is shown in
Table 1. Next, preference values were calculated using Equation (9), and as specified in Equation (10),
the preference values were determined as P, = % = 0.029. In the following step, the theoretical
evaluation matrix was obtained using Equations (11) and (12), and the results are presented in Table 6.

Table 6. Theoretical Evaluation Matrix

C1 Cc2 c3 Cca Cc5 c6 C1 Cc2 c3 Cca Cc5 c6
N1 |0,0056 |0,0060 |0,0031 | 0,0032 | 0,0032 | 0,0084 | | N18 | 0,0056 | 0,0060 | 0,0031 | 0,0032 | 0,0032 | 0,0084
N2 |0,0056 | 0,0060 | 0,0031 | 0,0032 | 0,0032 | 0,0084 | | N19 | 0,0056 | 0,0060 | 0,0031 | 0,0032 | 0,0032 | 0,0084
N3 |0,0056 | 0,0060 | 0,0031 | 0,0032 | 0,0032 | 0,0084 | | N20 | 0,0056 | 0,0060 | 0,0031 | 0,0032 | 0,0032 | 0,0084

N4 |0,0056 | 0,0060 | 0,0031 | 0,0032 |0,0032 | 0,0084 | | N21 | 0,0056 | 0,0060 | 0,0031 | 0,0032 | 0,0032 | 0,0084
N5 | 0,0056 | 0,0060 | 0,0031 | 0,0032 |0,0032 | 0,0084 | | N22 | 0,0056 | 0,0060 | 0,0031 | 0,0032 | 0,0032 | 0,0084
N6 |0,0056 | 0,0060 |0,0031 | 0,0032 |0,0032 | 0,0084 | | N23 |0,0056 | 0,0060 | 0,0031 |0,0032 | 0,0032 | 0,0084

N7 |0,0056 | 0,0060 |0,0031 | 0,0032 | 0,0032 | 0,0084 | | N24 |0,0056 |0,0060 | 0,0031 |0,0032 | 0,0032 | 0,0084
N8 |0,0056 |0,0060 |0,0031 | 0,0032 | 0,0032 | 0,0084 | | N25 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084
N9 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084 | | N26 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084

N10 | 0,0056 |0,0060 |0,0031 |0,0032 | 0,0032 | 0,0084 | | N27 |0,0056 |0,0060 |0,0031 |0,0032 | 0,0032 |0,0084
N11 |0,0056 |0,0060 |0,0031 |0,0032 | 0,0032 |0,0084 | | N28 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084
N12 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084 | | N29 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084
N13 | 0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084 | |N30 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084
N14 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084 | |N31 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084
N15 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084 | |N32 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084

N16 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084 | |N33 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084
N17 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084 | |N34 |0,0056 |0,0060 |0,0031 |0,0032 |0,0032 |0,0084

In the next step, the normalization process was performed using Equation (13) and Equation
(14). Then, the actual evaluation matrix was obtained by multiplying the normalized decision matrix
with the theoretical evaluation matrix, as expressed in Equation (15). The actual evaluation matrix is
shown in Table 7.

Table 7. Actual Evaluation Matrix

C1 c2 c3 ca C5 (o) C1 c2 c3 ca C5 (o)
N1 |0,0034 |0,0025 | 0,0005 |0,0002 | 0,0030 | 0,0009 | | N18 | 0,0043 | 0,0037 | 0,0004 | 0,0007 | 0,0025 | 0,0009
N2 |0,0047 |0,0050 | 0,0001 |0,0001 | 0,0032 |0,0046 | | N19 |0,0039 | 0,0028 | 0,0002 | 0,0003 |0,0028 | 0,0033
N3 |0,0047 |0,0037 | 0,0001 | 0,0001 | 0,0032 |0,0078 | | N20 | 0,0026 | 0,0040 | 0,0000 | 0,0000 | 0,0032 | 0,0063
N4 |0,0047 |0,0033 | 0,0004 | 0,0003 | 0,0028 | 0,0019 | | N21 | 0,0021 | 0,0031 | 0,0000 | 0,0000 |0,0032 | 0,0070
N5 |0,0004 |0,0031 |0,0001 |0,0001 | 0,0032 |0,0023 | | N22 |0,0000 | 0,0000 | 0,0003 |0,0004 |0,0029 | 0,0029
N6 |0,0000 |0,0002 | 0,0001 |0,0001 |0,0032 |0,0010 | | N23 | 0,0051 | 0,0035 | 0,0001 | 0,0002 |0,0031 | 0,0074

N7 |0,0000 |0,0014 |0,0000 |0,0000 |0,0032 |0,0026 | | N24 | 0,0030 |0,0029 | 0,0001 |0,0000 |0,0032 | 0,0013

Istanbul Gelisim University Journal of Social Sciences e 1757 «



Table 7. Actual Evaluation Matrix

Cc1 C2 C3 Cc4 c5 Cé C1 C2 C3 c4 c5 C6

N8 |0,0017 | 0,0045 | 0,0001 | 0,0001 | 0,0031 | 0,0055 | | N25 | 0,0034 | 0,0045 | 0,0001 | 0,0001 | 0,0032 | 0,0026

N9 |0,0051 | 0,0054 |0,0002 | 0,0001 | 0,0032 | 0,0049 | | N26 | 0,0030 | 0,0043 | 0,0003 | 0,0002 | 0,0030 | 0,0045

N10 | 0,0030 | 0,0039 | 0,0000 | 0,0000 | 0,0032 | 0,0070 | | N27 | 0,0021 | 0,0038 | 0,0001 |0,0001 | 0,0032 | 0,0035

N11 | 0,0056 | 0,0060 | 0,0001 | 0,0000 | 0,0032 |0,0032 | | N28 | 0,0017 | 0,0037 | 0,0000 | 0,0000 |0,0032 | 0,0084

N12 | 0,0043 | 0,0048 | 0,0008 | 0,0005 | 0,0030 | 0,0023 | | N29 | 0,0017 | 0,0041 | 0,0000 |0,0000 |0,0032 | 0,0075

N13 |0,0051 |0,0049 | 0,0005 | 0,0007 |0,0028 |0,0029 | | N30 | 0,0043 | 0,0040 | 0,0005 |0,0003 |0,0030 |0,0024

N14 |0,0034 | 0,0032 |0,0001 | 0,0000 | 0,0032 |0,0038 | | N31 |0,0047 |0,0058 | 0,0004 |0,0001 |0,0032 | 0,0037

N15 | 0,0030 |0,0036 | 0,0000 | 0,0000 |0,0032 |0,0031 | N32 | 0,0021 | 0,0003 | 0,0001 |0,0004 |0,0029 |0,0026

N16 |0,0030 |0,0016 |0,0002 |0,0001 | 0,0032 |0,0016 | | N33 |0,0034 | 0,0045 | 0,0003 |0,0005 |0,0030 | 0,0020

N17 |0,0034 |0,0036 |0,0005 | 0,0004 |0,0030 |0,0021 | N34 | 0,0039 |0,0017 | 0,0031 |0,0032 |0,0000 |0,0000

As indicated in Equation (16), the gap matrix was calculated by subtracting the actual evaluation
matrix from the theoretical evaluation matrix. Subsequently, the criterion function values were
calculated using Equation (17). Table 8 presents both the gap matrix and the criterion function
Q values.

Table 8. Total Gap Matrix and Final Criteria Function Values

c1 c2 Cc3 ca c5 c6 Q’_ Ranking

N1 0,0021 0,0035 0,0026 0,0030 0,0003 0,0075 0,0189 27
N2 0,0009 0,0009 0,0030 0,0031 0,0000 0,0038 0,0117 6

N3 0,0009 0,0022 0,0030 0,0031 0,0001 0,0006 0,0098 1

N4 0,0009 0,0027 0,0027 0,0029 0,0004 0,0064 0,0160 20
N5 0,0051 0,0028 0,0030 0,0031 0,0001 0,0061 0,0202 30
N6 0,0056 0,0058 0,0030 0,0031 0,0001 0,0074 0,0248 34
N7 0,0056 0,0046 0,0031 0,0032 0,0000 0,0057 0,0222 32
N8 0,0039 0,0015 0,0030 0,0031 0,0001 0,0028 0,0144 15
N9 0,0004 0,0006 0,0029 0,0031 0,0000 0,0034 0,0104 3

N10 0,0026 0,0021 0,0031 0,0032 0,0000 0,0014 0,0123 7

N11 0,0000 0,0000 0,0030 0,0031 0,0000 0,0052 0,0114 4

N12 0,0013 0,0012 0,0023 0,0027 0,0002 0,0061 0,0137 12
N13 0,0004 0,0011 0,0026 0,0025 0,0004 0,0054 0,0125 9

N14 0,0021 0,0028 0,0031 0,0031 0,0000 0,0045 0,0157 18
N15 0,0026 0,0024 0,0031 0,0032 0,0000 0,0053 0,0166 23
N16 0,0026 0,0044 0,0029 0,0031 0,0000 0,0068 0,0198 29
N17 0,0021 0,0024 0,0026 0,0028 0,0002 0,0062 0,0164 22
N18 0,0013 0,0023 0,0027 0,0025 0,0007 0,0074 0,0169 25
N19 0,0017 0,0032 0,0029 0,0029 0,0004 0,0051 0,0161 21
N20 0,0030 0,0019 0,0031 0,0032 0,0000 0,0021 0,0133 11
N21 0,0034 0,0029 0,0031 0,0032 0,0000 0,0013 0,0140 13
N22 0,0056 0,0060 0,0028 0,0028 0,0003 0,0055 0,0230 33
N23 0,0004 0,0025 0,0030 0,0030 0,0001 0,0009 0,0100 2

N24 0,0026 0,0031 0,0030 0,0032 0,0000 0,0071 0,0190 28

1758 « istanbul Gelisim Universitesi Sosyal Bilimler Dergisi



Table 8. Total Gap Matrix and Final Criteria Function Values

C1 c2 c3 ca C5 Cc6 Q‘_ Ranking

N25 0,0021 0,0015 0,0030 0,0031 0,0000 0,0057 0,0155 17
N26 0,0026 0,0017 0,0028 0,0030 0,0002 0,0038 0,0141 14
N27 0,0034 0,0021 0,0030 0,0031 0,0000 0,0048 0,0166 24
N28 0,0039 0,0023 0,0031 0,0032 0,0000 0,0000 0,0124 8

N29 0,0039 0,0019 0,0031 0,0032 0,0000 0,0008 0,0129 10
N30 0,0013 0,0020 0,0026 0,0029 0,0002 0,0059 0,0149 16
N31 0,0009 0,0002 0,0027 0,0031 0,0000 0,0046 0,0115 5

N32 0,0034 0,0057 0,0030 0,0028 0,0003 0,0058 0,0210 31
N33 0,0021 0,0015 0,0028 0,0027 0,0002 0,0064 0,0157 19
N34 0,0017 0,0043 0,0000 0,0000 0,0032 0,0084 0,0175 26

Based on the MAIRCA method, according to the table 8, Belgium ranked as the top-performing
OECD country, followed by the Netherlands and Denmark. Conversely, Colombia, Mexico, and Costa
Rica were identified as the lowest-performing countries. The results indicate that countries with strong
TO, advanced logistics infrastructure, and higher sustainability performance tend to achieve superior
overall rankings. The high performance of Belgium and the Netherlands can be attributed to their
strategic geographic positions, advanced port infrastructure, and strong integration into global trade
networks. Denmark’s strong sustainability policies and investments in green logistics also contribute
significantly to its high ranking. In contrast, lower-ranked countries exhibit relatively weaker logistics
performance and limited integration into global trade networks, despite in some cases possessing
substantial economic potential. From a production systems perspective, countries ranked at the
top of the MAIRCA analysis, such as Belgium, the Netherlands, and Denmark, demonstrate logistics
structures that effectively support high-value-added manufacturing and integrated supply chain
operations. In contrast, lower-ranked countries face structural challenges related to logistics reliability
and supply chain integration, which constrain manufacturing competitiveness and production system
resilience (Porter, 2001; Stank et al., 2001; Wong et al., 2020).

To assess ranking stability, an equal-weight scenario was computed and compared with CRITIC-
based results using Spearman rank correlation analysis. The high correlation coefficient indicates
substantial ranking consistency, suggesting that results are not excessively sensitive to weight
variations. This finding strengthens the robustness of the integrated CRITIC-MAIRCA framework and
confirms the structural dominance of TO, sustainability performance, and logistics efficiency within
OECD macro-performance dynamics.

Sensitivity Analysis

A sensitivity analysis was conducted to test the suitability of the proposed hybrid model for
measuring the performance of OECD countries in terms of logistics, sustainability and economic
indicators. The sensitivity analysis was carried out in two ways: by comparing rankings obtained with
different criterion weights, and by comparing rankings derived from different multi-criteria decision-
making (MCDM) methods.

Comparison of Rankings with Different Weighting Methods

In this section of the sensitivity analysis, the impacts of criterion weights obtained from the CRITIC,
ENTROPY, CILOS, and Standard Deviation (SD) methods on the rankings were compared. The results
are shown in the graph below.
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Chart 1. Comparison of Rankings Based on Different Weighting Methods

Based on the data in Chart 1, the findings obtained using four different weighting methods are
largely similar, with only minor differences. When examining the results from all four methods, it is
seen that, except for the CILOS method, the countries ranking in the top three and and the last ranked
countries remain consistent.

Although small differences exist among the results derived from the CRITIC, ENTROPY, CILOS,
and Standard Deviation (SD) methods, the overall ranking outcomes are largely consistent across all
countries. These results confirm the validity and reliability of the proposed hybrid model.

Comparison of Rankings with Different Ranking Methods

In this section of the sensitivity analysis, the performance of OECD countries were compared using
different MCDM methods, considering logistics, sustainability, and economic indicators. The findings
obtained from the hybrid model were compared with CoCoSo, MABAC and VIKOR methods and the

results are shown in the graph below.
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Chart 2. Comparison of Rankings Using Different Ranking Methods

Based on the data in Chart 2, the findings obtained using five different weighting methods are
largely similar, with only minor differences. When examining the results from all four methods,
Belgium consistently ranks first, the Netherlands ranks second, Denmark ranks third, and Colombia
ranks last across all four methods.

Although small differences exist among the results derived from the MAIRCA, MABAC, CoCoSO
and VIKOR methods, the overall ranking outcomes are largely consistent across all countries. These
results confirm the validity and reliability of the proposed hybrid model.
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Robustness Check

This section presents a comprehensive scenario-based sensitivity analysis to test the impact of
possible changes in the weighting coefficients obtained using the CRITIC method on the MAIRCA
ranking results. In this context, 20 different scenarios were created in which the value of the criterion
with the highest weight was systematically changed, and the results were analyzed using the
Spearman Rank Correlation Coefficient to thoroughly examine the model’s sensitivity and robustness.

The study adopts the simulation approach proposed by Pamucar et al. (2022) and BozZanic et al.
(2019), which is based on systematically changing the weight of the most dominant criterion. To
test the model’s robustness, 20 different scenarios (s1-s20) were created by reducing the weighting
coefficient of the TO criterion, which has the highest weight, in 5% increments. The difference resulting
from the decrease in the weight of the most important criterion is distributed to the other criteria
(c1,c2,c3,c4,c5) in proportion to their current weights, while maintaining the total weight constraint
Swj = 1.Equation (18) was used in creating the scenarios and calculating the new weights (w;). The
resulting weight changes are given in Chart 3.

. w. (1 - W:) .
W, = "oy Equation (18)
3
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Chart 3. Overview of the changes in the weight coefficients of criteria through 20 scenarios

Chart 3 shows the weighting dynamics used in the sensitivity analysis. The graph shows that the
weight of the TO criterion, which has the highest importance, is systematically reduced across the
scenarios, while the weights of other criteria increase proportionally. The scenarios performed with
the different criterion weights obtained are given in Chart 4.
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Chart 4. The Sensitivity Analysis Results For 20 Scenarios
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Furthermore, when the impact of the weighting changes in Chart 4 on country rankings is
examined, it is seen that the model gives logical responses to the criterion dependence. Belgium,
which was in a leading position in the original ranking, showed a significant downward trend with the
reduction of the weight of the TO criterion and fell to 10th place in the s20 scenario. This reveals that
Belgium’s performance advantage is largely based on trade volume and openness.

In contrast, Finland and Sweden rose as the impact of the TO criterion decreased and the weights
of the Sustainable Development and Logistics Infrastructure criteria increased. Finland’s ranking as
number 1 at the end of the scenarios demonstrates that the country has a balanced and strong
performance not only in commercial metrics but also in structural criteria such as sustainability and
infrastructure. Furthermore, the rankings of lower-ranked countries like Tiirkiye, Mexico, and Colombia
remained relatively stable across almost all scenarios, exhibiting a highly robust structure resistant
to weighting changes. To statistically test the consistency between the rankings created within the
sensitivity analysis and the model’s original ranking, a Spearman Rank Correlation Coefficient analysis
was performed. The resulting correlation coefficients are shown in Chart 5.
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Chart 5. Spearman’s Rank Correlation
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When the correlation coefficients were examined, it was determined that the correlation
coefficients between the generated scenarios and the original ranking ranged from 0.6853 to 1.
In statistical evaluations, the range of 0.60-0.80 is considered “high correlation,” and values above
0.80 are considered “very high correlation” (Asuero et al., 2006: 47; Akoglu, 2018: 92). The fact
that the coefficient did not fall below 0.6853 even in extreme scenarios where the weight of the
most important criterion was minimized shows that the model, while sensitive to criterion changes,
maintains its general ranking structure.

Evaluation of the Findings

The CRITIC method results are summarized in Table 9, highlighting the relative importance of the
six selected criteria in determining national performance among OECD countries.

Table 9. Weighting Results (CRITIC Method)

Criterion Weight Interpretation

Trade Openness 0,284 Primary driver of competitive strength.
Sustainable Development Goals 0,203 High policy priority for long-term growth.
Logistics Performance Index 0,189 Essential for supply chain resilience.
Carbon Emissions 0,109 Important environmental impact factor.
Gross Domestic Product 0,108 Economic size is less decisive in isolation.
Foreign Direct Investment Inflows 0,106 Significance depends on supporting criteria.

The findings indicate that TO (0.284) and the SDGs Index (0.203) are the most decisive factors,
surpassing traditional macroeconomic indicators like GDP and FDI. This suggests that in the OECD
context, a country’s integration into global trade networks and its commitment to sustainability are
more critical to overall performance than economic size alone. The MAIRCA ranking identifies Belgium,
the Netherlands, Denmark, Sweden, and Finland as top performers, characterized by their balanced
performance across logistics, sustainability, and trade. Conversely, lower-ranked countries—including
Chile, Tirkiye, Costa Rica, Mexico, and Colombia—exhibit structural gaps in logistics efficiency,
environmental management, or trade barriers.

Moreover, according to the findings of the sensitivity analysis applied using the CRITIC, ENTROPY,
CILOS, and Standard Deviation methods, countries have been grouped as follows:

Group 1 (Stable Rankings Across All Method): Countries such as Belgium, the Netherlands,
Denmark, and Colombia exhibit highly stable rankings regardless of the weighting method applied.
This stability indicates a consistent performance structure across logistics, sustainability, and
economic dimensions. For top-performing countries, strong alignment among criteria reinforces their
leading positions. Similarly, consistently low-ranked countries demonstrate structural weaknesses
that persist across alternative weighting schemes.

Group 2 (Minor Ranking Shifts (1-3 Positions)): Countries including Norway, Spain, and the
United States display minor ranking shifts when different weighting methods are applied. These
slight variations can be attributed to balanced performance profiles, where strengths in certain
criteria offset weaknesses in others. For instance, the United States benefits from strong GDP and
trade volume, while its relative performance in sustainability-related indicators moderates its overall
ranking.

Group 3 (Significant Ranking Variations): Countries such as Lithuania and Latvia experience
more noticeable ranking changes across methods. These variations reflect asymmetric performance
structures, where relatively strong TO or sustainability outcomes coexist with weaker logistics
infrastructure or economic indicators. As a result, changes in criterion weights disproportionately
affect their overall rankings.
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Chart 6. Final ranking positions of OECD countries based on the integrated CRITIC-MAIRCA model.

Chart 6 presents the final ranking positions of OECD countries obtained from the integrated
CRITIC-MAIRCA model and provides a visual summary of the overall ordering of countries.

Sensitivity analysis using alternative methods (ENTROPY, CILOS, Standard Deviation) confirms the
robustness of these rankings, with high-performing nations consistently maintaining their positions
due to the structural alignment of their logistics and sustainability frameworks.

Discussion

The findings of this study offer a multi-dimensional perspective on the determinants of national
competitiveness, synthesizing economic, logistical, and sustainability indicators within the OECD
framework. By utilizing the CRITIC method to determine objective weights, this research highlights a
structural shift in what drives country performance: Trade Openness (TO) (0.284) and the Sustainable
Development Goals (SDGs) Index (0.203) emerge as the most decisive factors, significantly
outweighing traditional macroeconomic indicators such as Gross Domestic Product (GDP) (0.108)
and Foreign Direct Investment (FDI) inflows (0.106).

The dominance of TO as the primary criterion aligns with the arguments of Marti et al. (2014)
and Djankov et al. (2010), reinforcing the premise that integrated trade facilitation—encompassing
port modernization, customs digitalization, and efficient regional corridors—remains the backbone
of logistical performance. Complementing this, the significant weight of the SDGs Index confirms the
growing importance of “Green Logistics” (GL). As emphasized by McKinnon (2018) and supported
by UNCTAD (2020b), the alignment of logistics operations with SDG 9 (Industry, Innovation, and
Infrastructure) is now a fundamental requirement rather than an elective policy. Our findings suggest
that governments must actively promote circular supply chains and carbon-neutral logistics hubs to
reconcile economic growth with environmental mandates.

Regarding environmental externalities, the moderate weight assigned to CO, emissions (0.109)
acknowledges the dual nature of logistics: while optimized routing and cleaner transportation
technologies can substantially reduce carbon footprints (Dekker et al., 2012), the expansion of trade
volume may simultaneously drive emissions upward, as cautioned by Piecyk and McKinnon (2010).
This complexity necessitates that logistics improvements be coupled with stringent decarbonization
strategies. Furthermore, the lower weight of FDI (0.106) suggests that while logistics efficiency is
a prerequisite for attracting high-value investments—as noted by Brooks and Menon (2008)—it is
not the sole determinant; political stability and institutional quality likely moderate this relationship.
Similarly, the modest influence of GDP confirms that economic scale alone is insufficient to guarantee
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superior logistics performance, supporting the hypothesis of diminishing returns where qualitative
structural factors become more decisive than mere capital volume in developed economies (Hendricks
et al., 2015; Freund & Weinhold, 2004).

The robustness of these results is further evidenced by the consistency of rankings across
alternative weighting schemes (ENTROPY, CILOS, and Standard Deviation). This methodological
convergence demonstrates that the performance hierarchy among OECD countries is rooted in
underlying structural characteristics rather than being a byproduct of mathematical bias. The stability
of top and bottom performers suggests that the “balanced integration” model—where logistics
efficiency, TO, and sustainability targets are pursued concurrently—is the most reliable predictor of
national success.

The ranking results point to a noticeable structural pattern across OECD countries, shaped by the
interaction between logistics efficiency, trade integration, and sustainability performance. Countries
such as Belgium and the Netherlands, which occupy the top positions, stand out as major global logistics
hubs. Their advanced port infrastructure, efficient customs procedures, and strong integration into
international trade networks play a crucial role in this success. However, their performance cannot
be explained by logistics alone; high levels of trade openness and strong sustainability outcomes also
contribute significantly, reflecting a well-balanced and integrated macro-performance structure. A
similar pattern can be observed in Nordic countries such as Denmark and Sweden. These countries
achieve high rankings not only due to efficient logistics systems but also because of their strong
commitment to sustainability and high institutional quality. This highlights theimportance of consistent
and coordinated policy approaches in achieving strong performance across multiple dimensions. On
the other hand, countries such as Colombia, Mexico, and Costa Rica, which rank lower in the analysis,
appear to face structural constraints. These include relatively weaker logistics infrastructure, lower
integration into global trade networks, and more limited sustainability performance, all of which
collectively restrict their overall standing. An interesting finding is the position of large economies
such as the United States. Despite their economic size, their ranking remains relatively moderate,
suggesting that size alone is not sufficient to ensure high performance in an integrated framework.
Instead, achieving a balanced combination of trade openness, sustainability, and logistics efficiency
seems to be far more critical. Overall, these results indicate that the performance of OECD countries
is increasingly shaped by integrated policy approaches that simultaneously strengthen logistics
capabilities, support environmental sustainability, and enhance global trade connectivity.

Ultimately, this study aligns with current literature by demonstrating that for OECD nations,
logistics performance has evolved from a purely operational concern into a strategic nexus of
trade and sustainability. As indicated by Arvis et al. (2023) and Hausman et al. (2013), the findings
underscore that logistics efficiency is not an isolated metric but a complex interplay of international
trade integration and long-term environmental stewardship. Consequently, those OECD members that
synthesize these dimensions effectively are better positioned to enhance their overall performance
and maintain competitive advantage in a volatile global market.

Conclusion and Recommendations

This study evaluated the logistics, sustainability, and economic performance of OECD member
countries by employing an integrated CRITIC-MAIRCA multi-criteria decision-making framework. By
simultaneously analyzing a heterogeneous set of indicators—namely the Logistics Performance Index
(LPI), Sustainable Development Goals (SDGs) Index, Foreign Direct Investment (FDI) inflows, Gross
Domestic Product (GDP), carbon dioxide (CO,) emissions, and Trade Openness (TO)—the research
provides a holistic assessment that transcends conventional single-indicator approaches. The findings
demonstrate that logistics performance is not an isolated metric but a complex outcome shaped
by the interplay of international trade integration, sustainability commitments, and infrastructure
efficiency.

The results reveal that TO is the most influential criterion, followed by the SDGs Index and the LPI.
Conversely, traditional macroeconomic indicators like GDP and FDI, while significant, exert relatively
less influence on country rankings within the OECD context. This shift suggests that economic
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scale alone no longer guarantees superior performance; rather, countries that achieve a balanced
integration of global trade networks and high sustainability standards consistently outperform
their peers. European nations currently dominate the top rankings due to their robust institutional
frameworks and integrated policies. In contrast, lower-ranked countries—such as Chile, Turkiye, Costa
Rica, Mexico, and Colombia-frequently exhibit structural weaknesses related to logistics bottlenecks,
limited economic diversification, or gaps in environmental governance.

Based on these findings, a tiered policy approach is recommended. First, policymakers must
prioritize TO by investing in customs digitalization, modernizing port infrastructure, and expanding
regional trade corridors to reduce transaction costs. Second, the significant weight of sustainability
indicators necessitates a transition toward “Green Logistics.” This involves incentivizing energy-
efficient transport, promoting circular supply chains, and investing in carbon-neutral logistics
hubs. Third, the moderate influence of the LPI emphasizes the need for continuous infrastructure
maintenance and workforce development to address service reliability.

For Tiirkiye specifically, a holistic strategy is essential to enhance its competitive position. This
includes leveraging its strategic geography by strengthening the “Middle Corridor” through EU-
funded rail connectivity and multimodal transport systems. Furthermore, Tirkiye should accelerate
the Logistics 4.0 transformation by fostering university-industry collaborations in Al and drone
logistics, while simultaneously promoting electric trucks and LNG-fueled shipping in line with the
EU Green Deal. To improve the investment climate, these logistical and environmental steps should
be supported by macroeconomic stability, exchange rate management, and tax incentives within
specialized logistics zones to attract high-value FDI.

While this study offers significant insights for both policy development and academic discourse,
it acknowledges several limitations that frame its scope. First, the reliance on single-period, cross-
sectional data restricts our ability to capture dynamic structural transformations or the temporal
evolution of relationships between logistics performance, sustainability, and economic indicators.
Second, while the integrated CRITIC-MAIRCA framework is robust, the sensitivity analysis indicates
that marginal ranking variations can occur depending on the weighting scheme employed, reflecting
the complex structural interdependencies inherent to advanced economies. Finally, the study is
confined to OECD member states; therefore, its findings may not be directly generalizable to low- and
middle-income countries, where infrastructural constraints and trade barriers operate under vastly
different conditions.

These limitations provide fertile ground for future investigation. Subsequent research should
incorporate longitudinal or panel datasets to move beyond cross-sectional constraints and examine
the long-term dynamics of national competitiveness. Furthermore, future studies could develop
dynamic Multi-Criteria Decision-Making (MCDM) models that explicitly account for geopolitical
risks—such as pandemics, trade conflicts, or regional instability—to better analyze the structural
barriers to achieving sustainable development goals. Expanding the scope to include region-specific
analyses, alternative sustainability metrics, and the emerging impacts of Al-driven logistics solutions
and circular economy applications would also contribute significantly to the robustness and depth of
national performance assessment frameworks.
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Ozet

Gliniimiizde kiiresel ©6lcekte yasanan ekonomik krizin temel nedenlerinden biri, lojistik
performansindaki yetersizliklerdir. Lojistik altyapilarinda ve siire¢lerinde yasanan aksakliklar,
uluslararasi ticaretin etkinligini azaltmakta ve kiiresel ekonomik biiyiime (izerinde hem dogrudan hem
de dolayli olumsuz etkiler yaratmaktadir. Ozellikle COVID-19 pandemisi sonrasinda lojistik sistemlerin
kinlganlhgr daha belirgin héle gelmis ve bu durum, lojistik sektériiniin kiiresel ekonomideki stratejik
roliinii bir kez daha ortaya koymustur. Ote yandan, cevresel bozulma ve iklim degisikligi gibi kiiresel
sorunlar, lojistik sektériinii kékli bir déntisiime zorlamaktadir. Diinya Bankasi (2023) verilerine gére,
lojistik sektérii kiiresel sera gazi emisyonlarinin yaklasik %10’unu olusturmaktadir. Bu oran, sektérii
sdrdiiriilebilir uygulamalari benimsemeye yénelten temel etkenlerden biridir. Bu baglamda, lojistik
faaliyetlerin gevresel etkiler gézetilerek yeniden yapilandiriimasi, siirdiiriilebilir kalkinma hedeflerine
ulasmada kritik bir 6neme sahiptir. Ancak mevcut literatiir incelendiginde, ézellikle OECD (iyesi
tilkelerde stirdiirtiilebilir lojistikle iliskili kriterleri kapsamli bicimde ele alan ¢alismalarin sinirl sayida
oldugu gériilmektedir. Mevcut ¢alismalarin bliyiik cogunlugu ekonometrik modellere odaklanmakta
olup, cok kriterli analizlerin ve biitiincil yaklasimlarin eksikligi dikkat ¢ekmektedir. Bu durum, OECD
ilkelerinin karsi karsiya oldugu ¢ok boyutlu siirdiiriilebilirlik sorunlarina uygun politika gelistirme
siireglerini sinirlamakta ve alana yénelik yeni metodolojik katkilar gerektirmektedir.

Bu dogrultuda ¢alismada, OECD iiyesi lilkelerde lojistik, sirdiiriilebilirlik, dogrudan yabanci
yatirim, ¢evresel kalite, ticaret agikligi ve ekonomik gelismislik gibi kriterler dikkate alinarak (ilkelerin
bu alanlardaki basarilari karsilastirmali olarak dederlendirilmistir. Bu amag¢ dogrultusunda ¢ok
kriterli karar verme yéntemlerinden CRITIC ile kriter adirliklari tespit edilmis, MAIRCA yéntemiyle
ilkeler siralanmistir. CRITIC y6ntemi sonuglarina gére en yiiksek adirliklar Ticaret Acikligi (%28,4)
ve Siirdiirtilebilir Kalkinma Hedefleri (%20,3) olarak belirlenmistir. Bu durum, uluslararasi ticaret
politikalarinin ve siirdiiriilebilirlik odakli stratejilerin, OECD (ilkelerinde basarinin temel belirleyicileri
oldugunu gdstermektedir. Ayrica Lojistik Performans Endeksi’nin de %18,9’luk adirlikla bu basarida
kritik bir 6neme sahip oldugu belirlenmistir. Karbondioksit emisyonlari (%10,9), dogrudan yabanci
yatirimlar (%10,6) ve GSYH (%10,8) kriterleri nispeten daha diisiik adirliklara sahip olsalar da, yine de
basari da 6nemli bir paya sahip olduklari gériilmektedir. MAIRCA yédntemi ile elde siralamalara gére
en yiiksek performansa sahip iilkelerin Belgika, Hollanda, Danimarka, isve¢ ve Finlandiya ve en diisiik
performansa sahip llkelerin ise Sili, Tiirkiye, Kosta Rika, Meksika ve Kolombiya oldugu tespit edilmistir.
Yiiksek performans gésteren lilkeler, gelismis lojistik altyapilarina, giiclii dis ticaret politikalarina ve
sdrdiirtlebilirlik stratejilerine sahip olmalariyla 6ne ¢ikarken; diisiik performansh (lkelerde lojistik
sistemlerin yetersizligi, yatinm ¢ekme kapasitesinin diisiikliigi, ytiksek emisyon oranlari ve dijital
altyapi eksiklikleri belirleyici olmustur.

Elde edilen bulgular, giiglii ticaret politikalari ve siirdiiriilebilirlik uygulamalarinin ulusal rekabet
gliciinde belirleyici oldugunu géstermektedir. Bu dodrultuda genel olarak verilebilecek &éneriler
arasinda giimriik islemlerinin kolaylastirilmasi, ticaret anlasmalarinin artirilmasi, Sirdiirilebilir
Kalkinma Amaglari ile uyumlu politikalarin gelistiriimesi, karbon fiyatlamanin uygulanmasi, yesil
lojistik yatirimlarinin yapilmasi, lojistik altyapinin gelistiriimesi, dogrudan yabanci yatirimlarin
artirlmasi ve tedarik zinciri seffafliginin artirilmasi yer almaktadir. Tiirkiye ézelinde verilebilecek
Oneriler ise AB Gimriik Birligi lizerinden sinir gegislerinin hizlandirilmasi, Orta Koridor demiryolu
projeleri gelistirilerek ticaret agikliginin artirilmasi, ¢cok modlu tasimacilik koridorlarinin gelistirilmesi,
ulastirma alaninda kamu-ézel sektér ortakliklarinin gelistirilmesi, limanlarin modernize edilmesi,
yenilenebilir enerji kaynaklarina yatinmin artirilmasi, dogrudan yabanci yatirimlarin artirilmasi igin
ekonomik istikrarin saglanmasi ve elektrikli kamyon ve LNG gemilerin tesvik edilmesi yer almaktadir.
Bu ¢alismanin temel sinirliligi yalnizca OECD (ilkelerine odaklanmasidir; lojistik darbogazlarin daha
belirgin oldudu diisiik gelirli tilkelerde farkli calismalar yapilabilir.
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Abstract

Aim: This study aims to analyze the institutional determinants of
environmental sustainability in Tirkiye. In particular, the effects of
governance indicators such as government effectiveness, political
stability, regulatory quality, rule of law and anti-corruption on
environmental sustainability are investigated. The study makes
an original contribution to the literature by discussing the role
of governance on environmental outcomes in the context of an
emerging economy.

Method: In this study, annual data for Turkiye for the period 1996-
2023 are used; the stationarity levels of the variables are tested
with ADF and PP unit root tests, and then the long-run relationship
between the variables is analyzed with the Johansen cointegration
test. Model estimation is performed by Fully Modified Ordinary
Least Squares (FMOLS) method and the long-run causality between
variables is evaluated.

Results: The findings reveal that governance indicators have
significant effects on environmental sustainability. While indicators
such as government effectiveness, regulatory quality and rule of law
have a supportive effect on environmental sustainability, weakness
in the fight against corruption stands out as a factor that increases
environmental degradation. These results show that institutional
structures are decisive for the success of environmental policies in
Turkiye.

Conclusion: The findings of the study reveal that environmental
sustainability is directly related not only to economic variables
but also to governance structure and institutional capacity. In this
context, governance reforms need to be implemented to increase
the effectiveness of environmental policies. In developing countries
like Turkiye, strengthening institutional structures in environmental
policy design processes should be considered as a key priority.
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Amag: Bu calisma, Turkiye’de gevresel surdurtlebilirligi etkileyen kurumsal belirleyicileri analiz etmeyi
amaglamaktadir. Ozellikle yonetisim gostergeleri olarak hiikiimet etkinligi, politik istikrar, diizenleyici kalite,
hukukun UstlnlGgu ve yolsuzlukla miicadele gibi unsurlarin gevresel surdurilebilirlik Gzerindeki etkileri
arastinlmistir. Calisma, gelismekte olan bir ekonomi baglaminda yonetisimin gevresel giktilar tzerindeki
rollinGi tartisarak literatlre 6zgln bir katki sunmaktadir.

Yontem: Calismada, 1996-2023 donemine ait yillik Turkiye verileri kullanilmis; degiskenlerin duraganlik
duzeyleri ADF ve PP birim kok testleriyle test edilmis, ardindan degiskenler arasindaki uzun dénemli
iliski Johansen esbiitiinlesme testi ile analiz edilmistir. Model tahmini Fully Modified Ordinary Least
Squares (FMOLS) yontemiyle gerceklestirilmis ve degiskenler arasindaki uzun doénemli nedensellikler
degerlendirilmistir.

Bulgular: Elde edilen bulgular, yonetisim gostergelerinin gevresel strdirilebilirlik Gzerinde anlamh etkiler
yarattigini ortaya koymaktadir. Hikiimet etkinligi, diizenleyici kalite ve hukukun tstiinlGgu gibi gostergeler
cevresel surdurilebilirligi destekleyici yonde etkide bulunurken, yolsuzlukla miicadeledeki zayiflik gevresel
bozulmayi artirici bir unsur olarak éne gikmaktadir. Bu sonuglar, Turkiye 6zelinde kurumsal yapilarin gevre
politikalarinin basarisinda belirleyici oldugunu géstermektedir.

Sonuglar: Calismanin bulgulari, cevresel surdirdlebilirligin yalnizca ekonomik degiskenlerle degil,
yonetisimsel yapi ve kurumsal kapasiteyle de dogrudan iliskili oldugunu ortaya koymaktadir. Bu baglamda,
cevresel politikalarin etkinligini artirmak igin yonetisim reformlarinin hayata gegirilmesi gerekmektedir.
Turkiye gibi gelismekte olan Ulkelerde gevre ile ilgili politika tasarim slreglerinde kurumsal yapilarin
guglendirilmesi temel 6ncelik olarak degerlendirilmelidir.

Anahtar Kelimeler

Yonetisim, Cevresel Strdirilebilirlik, FMOLS, Tiirkiye, Karbon Emisyonu

Introduction

Climate change is not only an environmental risk to developing countries, like Turkiye, but
also a multifaceted phenomenon with direct consequences for economic growth, social welfare,
and sustainable development goals. Tirkiye’s industrialization pattern, urbanization, and energy
consumption-driven growth model has caused an astronomical increase in greenhouse gas emissions,
particularly carbon dioxide (CO;). In this context, the approach that sustainable development
policies must be supported not only by technological and economic capacity but by institutional and
governance capacity is taking increasing importance (Williams & Siddique, 2008).

Governance is not only associated with the effective policy-making and implementation of public
authorities but also with the capacity of the people to implement their rights. The World Governance
Indicators (WGI) formulated by the World Bank try to quantify this framework in six dimensions:
government effectiveness, political stability, regulatory quality, rule of law, control of corruption,
and voice and participation (Kaufmann, Kraay & Mastruzzi, 2005). These indicators have assumed
great significance among the determinants of environmental performance, especially in developing
nations. For the economies of emerging markets such as Tirkiye, institutional weakness in the
governance structures has been discovered to limit the efficiency of environmental policies and have
a negative effect on long-term environmental improvement (Thomas, 2010).

Empirical studies in the literature have examined the effects of governance indicators on
environmental performance in different facets. Government effectiveness defines the quality of
public services and whether environmental policies are practicable, and regulatory quality being high
enables market-friendly environmental policies to be imposed (Kaufmann & Kraay, 2008). Control of
corruption is considered an important element in preventing violations of environmental policies,
and the rule of law enables environmental commitments to be put into practice (Knack, Kugler &
Manning, 2003). Measured specifically for Turkiye, these indicators of governance play a decisive
role not only in the success of environmental policy but also in the success of international climate
commitments.
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However, there are also various criticisms regarding the conceptual validity of governance
indicators. There are serious arguments that the indicators do not provide sufficient depth on the
complex institutional arrangements in developing countries and they are time and context insensitive
in their measurement (Arndt, 2009; Thomas, 2010). This necessitates a careful and contextual analysis
of the indicators for countries with changing institutions like Tiirkiye.

This study utilizes CO, emissions growth in the case of Tirkiye as the dependent variable and
attempts to empirically analyze how governance indicators such as government effectiveness, political
stability, regulatory quality, rule of law, and control of corruption affect such emissions. The study
provides an opportunity to examine the success of Tiirkiye’s environmental sustainability policies
based on a governance perspective. It also aims to illustrate to what extent the governance quality
and institutional framework are decisive for the successful fulfillment of international commitments
under the Paris Climate Agreement.

In this case, the importance of the study lies in trying to explain what role the governance structures
have in Tirkiye’s climate change mitigation efforts. Understanding the impact of institutional quality,
economic and technological tools, on environmental performance is of strategic importance in
designing more coherent and sustainable environmental policy. Furthermore, this study aims to
provide insightful information to Turkish policymakers on green reforms that can be designed based
on governance indicators.

Related Literature

The intersection of governance and sustainable environments has been the subject of growing focus
in recent years in development economics literature, public administration, and environmental policy.
Although traditional environmental impact studies typically credit CO, emissions to economic growth,
industrialization, and use of energy, among others, empirical studies in recent years suggest that the
quality of governance may also be a controlling factor of environmental states (Kaufmann, Kraay &
Mastruzzi, 2005; Williams & Siddique, 2008; Thomas, 2010). Governance actions such as government
effectiveness, regulatory quality, rule of law, and anti-corruption efforts provide important mechanisms
both towards the feasibility of environmental policies and the development of environmental awareness.
In this context, the lack of research addressing the dynamics between governance and CO, emissions
within the Turkish context renders current research increasingly important.

Evidence on the impact of governance determinants on environmental outcomes highlights
the central importance of institutional capacity in emission reductions, particularly in developing
countries. In their studies in the Sub-Saharan African countries, Asongu and Odhiambo (2020) found
that governance quality mitigates the negative impacts of CO, emissions on sustainable human
development. This study confirms that governance indicators of the rule of law and anti-corruption
dampen the environmental impacts and good governance is essential in achieving sustainable
development goals. Likewise, Szetela and others (2022), in their study of resource-based countries,
confirmed that utilizing renewable energy reduces CO, emissions and that said impact is further
dampened by the quality of governance (namely the rule of law and accountability). Sadaoui et al.
(2022), for the MENA region, examined the role of natural resources as a mediator in the connection
between the governance indicators and CO, emissions. The results of the analysis based on the System
GMM method established that good governance alone is inefficient in preventing CO, emissions, but
this is mitigated in countries endowed with natural resources and that the governance begins to
deliver positive environmental outcomes.

In a panel data analysis in West Africa, Ifelunini et al. (2023) found that government effectiveness
and regulatory quality have statistically significant and negative effects on reducing CO, emissions.
The evidence suggests the central role of governance in determining environmental performance.
Similarly, Mehmood et al. (2023) emphasize that sound governance strategies can limit carbon
emissions and smooth the implementation of environment-friendly policies. Findings highlighting
the fact that environmental degradation speeds up in countries where government effectiveness is
low in combating corruption show that the sustainability of such policies depends upon governance
capacity. Similarly, a study conducted by Tang et al. (2024) compared BRICS country BRICS governance
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indicators’ impact on environmental indicators and concluded that the “government effectiveness”
and “corruption control” indicators particularly had a significant impact on declining CO, emissions.
These findings once again reaffirm that effective governance is the driving force behind the success
of green policies in developing nations.

Ronaghi and Scorsone (2023), in their examination of the environmental impacts of the COVID-19
pandemic, indicated that good governance plays an important role in CO, emissions. Through
their study using the World Bank’s governance indicators, they emphasized that policy-based good
governance has determinantal effects on managing crises as well as long-term environmental
protection. It was noted that the decline in economic activity during the pandemic period generated
a temporary decline in CO, emissions, but a structural and reform-oriented one needs to be put in
place for the decline to be long-lasting. In addition, the same study observes that good practices
in governance have positive effects not only on environmental performance but also on social and
economic performance. Here, it is explained that the CO, emissions cannot be attributed to economic
growth but are also closely related to the solidity of institutional arrangements.

Studies in the Asian context also refer to governance. Bakhsh and others (2021) while examining
the impact of foreign direct investment on CO, emissions in Asian countries found that institutional
quality and technological innovation had a significant effect on this relationship. In their study, “they
uncovered that institutional indicators such as the rule of law, corruption control, and regulatory
quality, all of which are sub-dimensions of the governance quality, have a mitigating effect on the
negative relationship between FDI and CO, emissions.” This confirms that effective institutions
and appropriate public policies constitute an essential element of environmental sustainability.
In a research in China, Wang and colleagues (2021) examined the long-term causality between
governance factors and CO, emissions, with particular focus laid on the emission-reducing effects
of regulatory quality and rule of law. They established that sound institutional setups enhance the
enforceability of environmental regulations and thus have the decisive effect of reducing greenhouse
gas emissions. Again in China, Wang and co-authors (2022) depicted that the performance of carbon
market applications is determined by factors of governance including regulation quality, ability to
oversee, and rule of law. The research points out that market-based green instruments do not require
economic rationality but governance trust and administrative capacity to function.

In another study on China’s urbanization, Liu et al. (2023) referred to the negative effects of
urbanization on environmental sustainability but suggested that such effects can be bounded by
strong governance institutions. The study emphasizes that the effectiveness of governance, especially
atthe local level, is decisive and that local governments achieve more in attaining environmental gains
than regulatory intervention by the central government. Here, it is considered that the development
of local government capacity is of supreme importance for emission control policies in countries with
a centralized structure, such as Turkiye.

Zhang et al. (2023), in their evaluation of how governance, technology, and environmental policy
interact, employed artificial neural networks and multiple linear regression models to examine
the nexus between governance indicators and CO, emissions. In this study, they established that
governance supported by strong institutional frameworks can curb carbon emissions by improving
the efficiency of investment in renewable energy. This study demonstrates that there exists a
complementary relationship between technology and institutional capacity and that both these
parameters must be examined together in order for environmental policies to be successful. Similarly,
Dash et al. (2024) examined the world’s leading 12 carbon-emitting nations and demonstrated the
CO; emission-reducing effects of green energy consumption and governance quality. The research,
which used panel data and decision tree models, found that industrialization, economic growth, and
urbanization have emissions-increasing effects; however, governance indicators such as government
effectiveness, regulatory quality, and control of corruption have negative and statistically significant
effects on emissions. One of the intriguing findings of the research is that green innovation is not
statistically significant in reducing emissions. This emphasizes that technical ability alone is insufficient
to ensure environmental sustainability, pointing to the significance of institutional structures in policy
implementation.
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In conclusion, the literature shows that governance quality is a determinative factor shaping
the trend and pattern of CO, emissions. Empirical evidence from various country cases shows that
environmental sustainability is directly connected not only to economic or technological determinants
but also to the way institutional quality impacts the formulation and implementation of public policy.
In this regard, our study of the relationship between governance indicators and CO, emissions in
Turkiye fills a central gap in the literature and illustrates the value of integrating environmental policy
and institutional capacity.

Data and Methodology

This study utilizes several governance-related indicators provided by the Worldwide Governance
Indicators (WGI) project to examine their impact on CO, emissions growth'. The dependent variable
is the growth rate of CO, emissions, while the independent variables represent distinct dimensions
of governance performance.

Control of Corruption reflects perceptions of the extent to which public power is exercised for
private gain. It captures both petty and grand corruption, as well as state capture by elites and private
interests. Government Effectiveness represents the perceived quality of public services, the civil
service, policy formulation and implementation, and the credibility of the government’s commitment
to policies. Political Stability and Absence of Violence/Terrorism gauges perceptions of the likelihood
of political instability or politically motivated violence, including terrorism. Regulatory Quality
measures perceptions regarding the government’s ability to formulate and implement sound policies
and regulations that support private sector development. Finally, Rule of Law captures perceptions of
confidence in the rules of society, including contract enforcement, property rights, police efficiency,

and judicial independence?.

Table 1. Descriptive Statistics

CO, corruption government | law regulatory stability
Mean 102.9253 49.64318 56.26811 48.39575 58.50452 15.58720
Maximum 196.8952 61.61137 68.26923 57.21154 66.82465 27.66990
Minimum 25.36846 34.90566 41.50943 32.54717 43.39623 4.761905
Std. Dew. 56.97431 8.459560 7.286559 7.461545 6.233937 5.975935

As shown in Table 1, the descriptive statistics provide a preliminary understanding of the central
tendencies and dispersion within the data. The average value of CO, emissions growth stands at
approximately 103, with a considerable standard deviation, indicating significant variability in
emissions growth among observations. Among governance indicators, Government Effectiveness
has the highest mean score, suggesting relatively better performance in this area across countries,
whereas Political Stability shows the lowest mean, indicating that instability and violence remain
widespread issues.

1 CO, emissions growth refers to the percentage change in total carbon dioxide (CO,) emissions relative to the
baseline year of 1990 for Turkiye. The indicator measures the annual change in emissions originating from the
agriculture, energy, waste, and industrial sectors, excluding emissions from Land Use, Land-Use Change and
Forestry (LULUCF). Emissions are standardized to carbon dioxide equivalent (CO,-eq) values using the Global
Warming Potential (GWP) coefficients reported in the Intergovernmental Panel on Climate Change Fifth
Assessment Report (AR5). Negative values indicate that the emission level in the given year is lower than the
emission level recorded in the base year of 1990. The variable corresponds to the dataset identifier EN.GHG.CO2.
ZG.ARS.

2 One of the governance indicators, Voice and Accountability, has been excluded from the analysis to avoid
potential multicollinearity issues, as it exhibits a high correlation (above 0.9) with the Rule of Law variable
(see Table Al in the Appendix). Given the relatively small sample size, including highly correlated regressors
may distort coefficient estimates and reduce the model’s reliability. The Rule of Law indicator is retained in the
analysis because it more directly reflects the enforceability of environmental regulations, a central dimension of
the governance—environment nexus examined in this study.
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The dispersion levels, as indicated by the standard deviation values, are generally moderate across
governance indicators, suggesting that while some countries exhibit strong institutional quality,
others still face considerable deficiencies. Notably, Control of Corruption and Rule of Law exhibit
relatively higher variability, which may reflect differing institutional conditions and enforcement
mechanisms across countries and over time.

The range of values confirms substantial cross-sectional variability. Such variation calls for
investigating the long-term consequences of these aspects of governance for the growth of CO,
emissions, as the differences between nations could have large environmental implications. In general,
descriptive statistics summarised in Table 1 are evidence that institutional quality heterogeneity is
anticipated to be one of the major determinants of differences in CO, emissions growth performance
across nations. The data used are for the period 1996-2023 years, and they are drawn from World
Bank (20254, b). Before the estimation of the model was done, unit root tests were used to determine
the stationarity levels of the series.

To this end, for this instance, the Augmented Dickey-Fuller (ADF) (Dickey & Fuller, 1979) and
Phillips-Perron (PP) (Phillips & Perron, 1988) tests, which are mostly employed in the literature, were
implemented. The two tests established that the majority of the variables under consideration were
first-order integrated [I(1)]. This allows for the series to be tested in long-run relations and allows for
the environment to apply cointegration tests. Following the unit root tests, Johansen cointegration
test was also used to examine long-run equilibrium relationships among the variables (Johansen,
1988; Johansen & Juselius, 1990).

The Johansen method is a robust technique for revealing long-run relationships’ structural
characteristics, particularly in macroeconomic models, as it can identify more than a single
cointegration vector in multi-variable systems. The employment of the method in the paper allows
one to test longer-term relationships between the indicators of governance and CO, emissions
growth more soundly. Measuring the level of integration of the variables with the ADF and PP tests,
and subsequently, long-run cointegrating relationships with the Johansen procedure, supports the
empirical findings of the research to a higher degree.

The FMOLS estimator, developed by (Phillips & Hansen, 1990), corrects for both serial correlation
and endogeneity in cointegrated systems. It modifies the standard OLS estimator by incorporating
semi-parametric corrections. The FMOLS model is specified in equation (1).

Y = 60+61X“+...+6kat+et (2)

where is the dependent variable, are the independent variables, and is the error term. The
FMOLS estimator adjusts the OLS coefficients using long-run covariance matrices to eliminate bias
due to endogeneity.

The key feature of FMOLS is the use of a long-run variance-covariance matrix Q, which captures
the contemporaneous correlation and serial dependence structure of the regressors and the error
term. Elements of this matrix, such as Q, and Q,, are used to correct the OLS estimator.

Empirical Results

This section presents the findings of econometric analyses examining the long-term effects of
governance indicators on CO, emissions growth. Before proceeding to the model estimation, the
stationarity properties of the variables with time series data structure were tested. Determining
whether the variables are stationary at the level or in their differences is a critical prerequisite for the
cointegration method to be used. For this purpose, the Augmented Dickey-Fuller (ADF) and Phillips-
Perron (PP) unit root tests, which are widely used in the literature, were applied.
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Table 2. Unit Root Test Results

ADF PP

constant cons+trend cons cons+trend

stat p stat p stat p stat p
CO, -0.4184 | 0.8924 -3.2038 | 0.1056 -0.1929 | 0.9282 -2.8215 | 0.2022
corruption -0.6959 | 0.8314 -0.8353 | 0.9493 -0.7683 | 0.8121 -0.8353 | 0.9493
government -0.4128 | 0.8934 -0.5692 | 0.9728 -0.6223 | 0.8496 -0.5692 | 0.9728
law 0.1917 0.9669 -1.1632 | 0.8981 0.1917 0.9669 -1.1121 | 0.9082
regularity -1.3653 | 0.5825 -1.5341 | 0.7897 -0.187 0.929 -0.9741 | 0.9313
stability -1.5315 | 0.5028 -2.229 0.4558 -1.5315 | 0.5028 -2.205 0.4681
d(CO,) -5.0515 | 0.0004 -4.9292 | 0.0029 -6.4585 | 0.0000 -6.3073 | 0.0001
d(corruption) -4.8146 | 0.0007 -5.0454 | 0.0021 -4.8146 | 0.0007 -5.0476 | 0.0021
d(government) -4.6957 | 0.0009 -5.3864 | 0.001 -4.6892 | 0.001 -5.5245 | 0.0007
d(law) -4.2885 | 0.0025 -4.943 0.0027 -4.2885 | 0.0025 -4.9594 | 0.0026
d(regularity) -2.2653 | 0.1902 -2.1911 | 0.4737 -4.7366 | 0.0009 -5.0724 | 0.002
d(stability) -5.0233 | 0.0004 -5.0099 | 0.0023 -5.0231 | 0.0004 -5.0101 | 0.0023

Table 2 reports the test results and shows that the variables are not stationary at the level, i.e.,
are unit root. The first differences of the variables, however, present both the ADF and PP test results
in substantial support of the stationarity hypothesis and show the series to be first-order integrated
[I(1)]. The high level of similarity in the results obtained through the ADF and PP tests increases
the robustness of the results. Consistently, it was concluded that Johansen cointegration test could
be employed to check for the long-run relationship between the variables. Conducting these tests
and confirming that the variables are at the appropriate level of integration is a key step towards
enhancing the econometric robustness of the research.

Table 3. Johansen Cointegration Test

No. of CE(s) Trace Statistic Critical Value Prob.

None * 170.2948 95.75366 0.0000
At most 1 * 104.6654 69.81889 0.0000
At most 2 * 58.77171 47.85613 0.0034
At most 3 * 30.26575 29.79707 0.0441
At most 4 11.81822 15.49471 0.1659
At most 5 0.999543 3.841465 0.3174

The results of the Johansen cointegration test were applied to determine whether there is a long-
run equilibrium relationship between the variables®. According to the findings presented in Table 3,

” u

the trace statistic tests the null hypothesis as “there is no cointegration vector”, “there is at most one

cointegration vector”, “there are at most two cointegration vectors” and “there are at most three
cointegration vectors”, respectively.

According to the test results, for the first four null hypotheses (None, At most 1, At most 2, At
most 3), the trace statistic is higher than the corresponding critical value and the significance level

3 The reported Johansen cointegration results are based on a two-lag specification without a deterministic trend.
Alternative model specifications were also examined. In particular, one-lag and trend-included models were
estimated, and all specifications consistently indicated the presence of at least one cointegration relationship
among the variables, confirming the robustness of the findings.
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is below 5%. This implies that the null hypotheses should be rejected and there are at least four
cointegration relationships in the system. However, in the fifth and sixth hypotheses (At most 4, At
most 5), the trace statistic is below the critical value and the significance level is above 5%; therefore,
it is accepted that there are no additional cointegration vectors after this point.

As a result, at least four significant long-run cointegration relationships are found among
the variables in the model. This finding reveals that there is a strong and persistent equilibrium
relationship between governance indicators and growth in CO, emissions and supports the long-run
forecasting power of the model. This result from the Johansen test suggests that the econometric
model is based on long-term structural relationships, consistent with both theoretical expectations

and previous stationarity analyses.

Table 4. FMOLS Results

Variables Coefficient Std. Error Prob.
government -0.454742 0.111173 0.0006
regularity -0.914392 0.132544 0.0001
law -1.840162 0.140121 0.0003
stability -1.791497 0.092665 0.0013
corruption 2.037563 0.072617 0.0028
constant 136.7629 6.467775 0.0000
trend 4.695321 0.101968 0.0000
R-squared 0.969824

Adj. R-squared 0.960772

S.E. of regression 11.08261

The results of the FMOLS regression are perfectly consistent with the main objective of the study
in terms of estimating the impacts of governance indicators on CO, growth rate. As per the findings,
the government effectiveness, regulatory quality, rule of law, and political stability variables have
a significant negative impact on CO, growth. This means that environmental management can be
handled more effectively in high institutional capacity countries and thus allows the amount of
emissions currently and the growth rate of the same to be controlled. More concretely, rule of law
and a good regulatory framework ensure not only that environmental policies can be enforced but
also continuously are enhanced and become more efficient in the long term. This gives a structural
advantage that prevents CO, emissions from growing rapidly.

Ontheotherhand, the positive and statistically significant effect of the control of corruption variable
on CO, growth appears counterintuitive from a theoretical perspective, as stronger anti-corruption
mechanisms are generally expected to improve environmental outcomes. One possible explanation is
that fragmented governance processes and institutional vulnerabilities in the fight against corruption
may weaken the effectiveness of environmental regulations and allow environmentally harmful
economic activities to expand more rapidly. In developing economies, corruption can undermine
monitoring and enforcement mechanisms, thereby facilitating higher emission growth despite the
existence of formal environmental policies. At the same time, improvements in transparency and
monitoring associated with governance reforms may lead to more accurate reporting of emissions
that were previously underreported. From an econometric perspective, this result may also reflect
the strong interrelationships among governance indicators included in the model, which may create
multicollinearity and influence the estimated coefficients. In addition, the potential bidirectional
relationship between institutional quality and environmental performance may introduce
endogeneity concerns that cannot be fully eliminated within the FMOLS framework. Therefore, this
finding should be interpreted with caution and may also reflect underlying structural dynamics or
methodological limitations.

The significance of the constant term and trend variable in the model reveals that there was also
a structural increase trend in CO, growth during the analyzed period, independent of governance.
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This indicates that environmental pressure is not only driven by institutional factors but also by other
economic and socio-political variables that accumulate over time.

Overall, the model’s high explanatory power reveals that the CO, emissions growth is directly
related to governance quality. In this context, it is evident that in countries like Turkiye, which follow
growth-oriented development strategies, CO, growth rates can be controlled not only through
technical and economic tools but also by strengthening the governance structure. The study’s findings
indicate that for long-term and sustainable environmental sustainability, government effectiveness,
the rule of law, and regulatory quality must be addressed and strengthened together.

Discussion and Conclusion

Asone of the rare empirical studies analyzing the impact of governance indicators on environmental
sustainability in Tirkiye, this study makes important contributions to both the academic literature
and policymakers. The main starting point of this study is the recent approach that carbon emissions
cannot be explained only by classical macro variables such as economic growth, energy consumption
or industrialization; the quality of institutional structures and governance capacity are also
determinant in this process.

The findings obtained with the FMOLS method reveal that governance indicators such as
government effectiveness, regulatory quality, rule of law and political stability can significantly reduce
CO, growth, while weaknesses in corruption control have the opposite effect. These results clearly
show that Tirkiye needs not only technical solutions but also a strong governance infrastructure to
achieve its carbon emission reduction targets.

The present findings are in line with numerous previous studies that point to similar relationships
in different country groups (Asongu & Odhiambo, 2020; Dash et al.,, 2024; Zhang et al., 2023).
However, this study makes a unique contribution to the literature by separately assessing the effects
of different components of governance on CO, growth in the Turkish context. Moreover, it provides
a deeper understanding of the mechanisms between institutional quality and environmental
performance through an empirical modeling framework that examines how these indicators interact
with environmental outcomes, not only at the governance-index level. The high resolution analysis
of this relationship in developing countries such as Tirkiye makes the study more valuable at both
theoretical and practical levels.

At the policy level, the findings suggest that improving environmental sustainability in Tirkiye
requires not only technical measures but also stronger institutional capacity and governance
reforms. In particular, improving government effectiveness, regulatory quality, and the rule of law
would enhance the enforcement of environmental regulations and strengthen the implementation of
emission reduction policies. Strengthening monitoring and compliance mechanisms for environmental
regulations, particularly in energy-intensive and industrial sectors, could help ensure that existing
environmental standards are effectively applied.

In addition, anti-corruption measures and greater transparency in the use of public resources are
essential for increasing the credibility and effectiveness of environmental governance. Transparent
public procurement processes and improved oversight of environmental projects may help prevent
regulatory capture and ensure that environmental policies are implemented more effectively.

Another important policy implication concerns the role of institutional coordination. Effective
environmental governance requires stronger cooperation between central government institutions,
regulatory agencies, and local authorities. In this context, empowering local governments and
improving their administrative capacity in environmental monitoring and policy implementation
could contribute to more effective and locally responsive environmental management.

Finally, integrating governance reforms with climate policy strategies could help Tiirkiye better align
its environmental policies with its international climate commitments. Strengthening institutional
quality alongside technological and economic instruments may play a critical role in achieving long-
term emission reduction targets and supporting sustainable development.
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The limitations of the study should not be overlooked. First, the governance indicators used in
the analysis are perception-based indices and may therefore contain a certain degree of subjectivity.
Second, the empirical model focuses primarily on governance-related variables and does not
explicitly incorporate commonly used macroeconomic control variables such as GDP growth,
energy consumption, or urbanization. Although these variables are widely used in environmental
economics studies, the relatively limited time-series sample size (1996—2023) constrains the inclusion
of additional regressors without reducing the degrees of freedom and potentially weakening the
reliability of the econometric estimates. In this respect, excluding such variables may introduce
omitted-variable bias, as these factors may be associated with both CO, emissions growth and
governance indicators. However, the model adopts a parsimonious specification in order to maintain
estimation reliability in a small-sample context. Future studies could address this issue by employing
larger datasets and incorporating additional macroeconomic controls to further test the robustness
of the findings. In addition, the positive coefficient obtained for the corruption control variable
indicates that the relationship between anti-corruption mechanisms and environmental performance
may be more complex than expected. While several theoretical and econometric explanations are
discussed in the paper, this result suggests that the governance—environment nexus may involve
country-specific institutional dynamics. Therefore, future research could investigate this relationship
in greater detail by applying alternative econometric approaches or extended datasets to provide a
deeper understanding of how corruption control interacts with environmental sustainability.

In conclusion, this study fills an important gap in the literature by analyzing the effects of the quality
of governance on the growth of CO, emissions in Tiirkiye and provides concrete recommendations for
decision makers to strengthen the institutional foundations of sustainable development policies. The
path to sustainability is not only through technological transformation but also through institutional
soundness.
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Ozet

Calisma, Tiirkiye'de c¢evresel stirdiiriilebilirliGin kurumsal belirleyicilerini, 6zellikle ydnetisim
glstergelerine atifta bulunarak incelemektedir. Cevresel bozulmanin ve daha da 6nemlisi
karbondioksit (CO,) emisyonlarinin gelismekte olan ekonomilerin karsi karsiya oldugu kritik bir sorun
oldugunu belirleyen arastirma, kurumsal diizenlemelerin ve yénetisim kalitesinin bu etkileri kontrol
etmeye yardimci olup olamayacadini belirlemeyi amaglamaktadir. Hizli sanayilesme, kentlesme ve
enerji yogun biiyiime yasayan bir gelismekte olan (ilke olan Tiirkiye, y6netisimin ¢evresel performansi
nasil etkiledigini anlamak igin ilging bir érnek teskil etmektedir.

Calisma, cevresel siirdiiriilebilirligin sadece gelir artisi veya endiistriyel iretim gibi ekonomik
degiskenlerden dedgil, ayni zamanda kurumsal kapasiteden de etkilendigi konusunda akademik
cevrelerde giderek artan bir fikir birligi oldugunu vurgulamaktadir. Diinya Bankasinin Diinya
Capinda Yénetisim Goéstergeleri’‘nin (WGI) alti boyutundan (ses ve hesap verebilirlik, hiikiimet
etkinligi, diizenleme kalitesi, hukukun Ustiinliigu, yolsuzlugun kontrolii ve siyasi istikrar) arastirma,
en 6nemli bes gdstergeye odaklanmaktadir. Bunlar arasinda hiikiimet etkinligi, siyasi istikrar,
diizenleyici kalite, hukukun (stiinliigii ve yolsuzlugun kontrolii yer almaktadir. Bu gdstergelerin her
birinin g¢evre politikalarinin tasarlanmasi, uygulanmasi ve yiiriirliige konmasi lizerinde etkili olacagi
varsayllmaktadir.

Kurumsal kalitenin cevre performansi lizerindeki etkili roliinii ortaya koyan yogun bir uluslararasi
literatiir bulunmaktadir. Sahra Alt1 Afrika, MENA ve Asya’daki gelismekte olan (ilkeleri kullanan ampirik
kanitlar, daha yiiksek kaliteli kurumlarin genellikle daha diisiik emisyon ve daha iyi ¢evre performansi
ile baglantili oldugunu géstermektedir. Ancak, Tiirkiye bu konuda hentiz arastiriimamistir. Bu boslugu
doldurarak, ¢alisma, gelismekte olan pazarlarda yénetisim ve gevresel siirdiiriilebilirligin kesisimine
iliskin literatiire benzersiz bir katki saglamaktadir.

Metodolojik olarak, arastirma 1996-2023 dénemi icin Tiirkiye’ye ait yillik zaman serisi verilerini
kullanmaktadir. Birim kék testleri (ADF ve PP), degiskenlerin birinci dereceden entegre oldugunu
dogrulayarak, dediskenler arasindaki uzun vadeli iliskileri belirlemek igin Johansen koentegrasyonunun
kullanilmasini miimkiin kilmaktadir. Tamamen Modifiye Edilmis En Kii¢lik Kareler (FMOLS) tahmini,
yénetisim gdstergelerinin CO, emisyonlarinin artisina uzun vadeli etkisini yakalamak icin kullanilir ve
bu, kiigiik érneklemlerde bile tutarl sonuglar iretir.

Ekonometrik model, ¢ok yénlii bir ybnetisim-gevre iliskisi tespit etmektedir. Hiikiimetin etkinligi,
diizenlemenin kalitesi, siyasi istikrar ve hukukun dstinltiginiin CO, emisyonlarinin artisi lzerinde
istatistiksel olarak anlamli ve olumsuz etkileri oldugu ortaya ¢ikmistir. Bu, yénetisimin bu yénlerindeki
iyilestirmelerin ¢evre politikasinin uygulanmasi ve etkinliginin temelini olusturdugunu géstermektedir.
Ozellikle, diizenlemenin kalitesi ve hukukun dstiinligii 6zellikle giiclii itici giicler olarak ortaya
cikmakta ve gevre gercevelerinin istikrarli hukuk sistemleri ve verimli diizenleyici kurumlar tarafindan
desteklendiginde daha iyi isledigini géstermektedir.

Tersine, yolsuzluk kontrolii, CO, emisyonlarinin artisi ile pozitif ve istatistiksel olarak anlamli
bir korelasyon géstermektedir. Bu ters sonug, parcalanmis yénetisimin bir gdlstergesi olarak
yorumlanmaktadir. Yolsuzlukla miicadele kampanyalarinin zayif oldugu veya yarim yamalak
uygulandigi durumlarda, gcevre diizenlemeleri kaginilmakta veya segici bir sekilde uygulanmakta, bu da
cevresel bozulmanin artmasina yol acmaktadir. Bu bulgu, 6zellikle gelismekte olan lilkelerde kurumsal
eksikliklerin resmi politika ¢ergevelerini tehlikeye atabilecegi yéniindeki literatiirdeki argiimanlari
desteklemektedir.

Modelin yiiksek agiklayici gticii (R? = 0,97), Tiirkiye’de yénetisimin kalitesinin CO, emisyonlarindaki
biiyiimenin ana belirleyicisi oldugunu géstermektedir. Bulgular, teknik ve ekonomik kontrollerin
emisyonlari sinirlamak igin yetersiz oldudu, kaliteli kurumsal diizenlemelerin de gerekli oldugu
arglimanini dogrulamaktadir. Ayrica, modelde 6nemli bir trend degiskeninin varlgi, aliskanlk haline
gelmis tiiketim kaliplari veya kiiresel ekonomik siiregler gibi diger yapisal belirleyicilerin de uzun
vadede CO; artisini etkiledigini géstermektedir.

Sonug olarak, ¢alisma Tiirkiye’de yénetisimin gevresel siirdiiriilebilirlik performansinin itici giicii
oldugunu géstermektedir. Calisma, yénetisimin iyilestiriimesinin sadece idari bir reform degil, iilkenin
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cevre ve iklim hedeflerine ulasmak igin stratejik bir zorunluluk oldugunu gdstermektedir. Rapor,
kurumsal zayifliklarin, ézellikle yolsuzluk ve hukukun (istiinliginin uygulanmasiyla ilgili olanlarin
giderilmesinin mevcut ¢evre politikalarini etkili hale getirebilecegini énermektedir. Tiirkiye’nin Paris
Anlasmasi da dahil olmak lzere uluslararasi iklim taahhiitlerini yerine getirmesi igin, ydnetisim
reformu teknolojik yenilik ve ekonomik planlamaya ayak uydurmalidir.

Politika agisindan etkileri ¢ok derindir. Hukukun (stiinliigi, kamu sektériiniin performansi
ve diizenleyici dngdriilebilirlik, siirdiiriilebilir kalkinmanin itici gli¢leri olabilir. Yerel yénetimlerin
gli¢lendirilmesi ve kamu kaynaklarinin kullaniminda seffafligin artirilmasi da daha kapsayici ve etkili
bir gevre yonetisimi saglayabilir. Son olarak, bu ¢alisma, yénetisim gdstergelerinin algiya dayali dogasi
ve toplu ulusal verilerin kullanimi gibi kendi sinirliliklarini da kabul etmektedir. Bunlar, ayristirilmis
bélgesel ¢alismalar veya sektérel yonetisim degerlendirmeleri gibi gelecekteki arastirmalar igin
olanaklar sunmaktadir.

Son olarak, bu arastirma Tiirkiye'de ¢evresel siirdiirtilebilirlige giden yolun ekonomik ve teknolojik
¢éziimlerin yani sira kurumsal dayanikliligi da icermesi gerektigini vurgulamaktadir. Béylelikle,
gelismekte olan iilke bagdlamlarinda yénetisim-gevre iliskisini daha niiansh bir sekilde anlamaya
katkida bulunmaktadir.

APPENDIX
Table Al. Correlation Matrix
CO, corruption | government | stability regularity | law voice
Co, 1
corruption -0.2175 1
government | -0.2407 0.8263 1
stability -0.5595 0.1735 0.245 1
regularity -0.5156 0.7169 0.7245 0.0383 1
law -0.6547 0.7642 0.8135 0.571 0.7271 1
voice -0.7379 0.6794 0.7088 0.6792 0.5753 0.9148 1
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Surdurilebilir Kalkinma Sirecinde Gelir Esitsizligi ve Orta
Gelir Tuzagi: Gelir Dlizeyine Gore Karsilastirmali Analiz

Income Inequality and the Middle-Income Trap in the
Context of Sustainable Development: A Comparative
Analysis by Income Level

Yiiksel CAGDAS .
Oz
Amag: Bu galismanin temel amaci, gelir esitsizliginin Orta Gelir
Tuzagi lizerindeki etkisini ampirik olarak incelemek ve bu iki degisken
arasindaki nedensellik iliskisini kalkinma dlzeyine duyarli bir
yaklasimla analiz etmektir. Literatiirde gelir esitsizligi ile ekonomik
blyime arasindaki iliski siklikla ele alinmakla birlikte, bu iliskinin
Orta Gelir Tuzag! baglaminda ve ozellikle farkh gelir gruplarina gore
ayristirilarak nedensellik temelli bigimde incelendigi calismalar
sinirlidi. Bu dogrultuda c¢alismada, orta gelirli ve ylksek gelirli
Ulkeler ayri ayri analiz edilerek karsilastirmali bir degerlendirme
yapilmaktadir.

Yontem: Calismada, 1995-2023 dénemine ait toplam 107 orta ve
yuksek gelirli tlkeyi kapsayan panel veri seti kullaniimistir. Ampirik
analiz stirecinde sirastyla Pesaran CIPS birim kok testi ve Westerlund
panel esbltiinlesme testi uygulanmistir. Esbitliinlesme tespitinin
ardindan FMOLS ve DOLS tahmincileri ile uzun dénemli iligkinin yonu
ve blyUkligu belirlenmistir. Son olarak Dumitrescu-Hurlin panel
nedensellik testi ile kisa donemli nedensellik iliskileri analiz edilmistir.

Bulgular: Elde edilen bulgular, orta gelirli iilkelerde gelir esitsizligi
ile kisi basina diisen gelir arasinda istatistiksel olarak anlaml ve gift
yonlu bir nedensellik oldugunu géstermektedir. Bu durum, esitsizligin
blyumeyi sinirlayarak Orta Gelir Tuzagindan ¢ikisi engelledigini
ortaya koymaktadir. Yiksek gelirli tlkelerde de gift yonli bir iligki
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Sonug: Calisma, gelir esitsizliginin  kalkinma sireci Uzerindeki
etkilerinin Glke gruplarina gore farklilastigini ortaya koyarak literatiire
katki sunmaktadir. Elde edilen bulgular, 6zellikle orta gelirli Glkelerde
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Tuzagindan ¢ikis agisindan kritik bir rol oynadigini géstermektedir. Bu baglamda, esitsizlikle micadele
yalnizca sosyal adaletin degil, ayni zamanda strdurulebilir ve kapsayici ekonomik biiylimenin de temel bir
bileseni olarak degerlendirilmelidir.

Anahtar Kelimeler
Gelir Esitsizligi, Orta Gelir Tuzagi, Ekonomik Biyiime, Ekonomik Kalkinma, Panel Nedensellik Analizi.
JEL Kodlari

13, D3, 04, 010

Abstract

Purpose: The primary aim of this study is to empirically examine the impact of income inequality
on the Middle-Income Trap and to analyze the causal relationship between these two variables
through a development-sensitive approach. While the relationship between income inequality and
economic growth has been widely discussed in the literature, studies that investigate this relationship
within the context of the Middle-Income Trap, particularly by differentiating across income groups
and employing a causality-based framework, remain limited. In this context, the study conducts a
comparative analysis by examining middle-income and high-income countries separately.

Methods: A panel dataset covering a total of 107 middle- and high-income countries for the period
1995-2023 is employed in this study. In the empirical analysis, the Pesaran CIPS unit root test and
the Westerlund panel cointegration test are applied sequentially. Following the identification of
cointegration, the direction and magnitude of the long-run relationship are estimated using FMOLS
and DOLS estimators. Finally, short-run causality relationships are examined through the Dumitrescu—
Hurlin panel causality test.

Findings: The results reveal a statistically significant and bidirectional causality between income
inequality and per capita income in middle-income countries. This implies that inequality not only
stems from but also actively shapes the growth process, making it harder to escape the Middle-
Income Trap. In high-income countries, a similar bidirectional relationship is observed, though the
impact of inequality on growth is relatively weaker.

Conclusion: The The study contributes to the literature by demonstrating that the effects of income
inequality on the development process vary across country groups. The findings indicate that
inequality-reducing policies play a particularly critical role for middle-income countries in achieving
sustainable development and escaping the Middle-Income Trap. In this respect, addressing income
inequality should be considered not only as a matter of social justice but also as a fundamental
component of sustainable and inclusive economic growth.

Keywords
Income Inequality, Middle Income Trap, Economic Growth, Economic Development, Panel Data Analysis.
JEL Codes

13, D3, 04, 010

Giris

Gelir dagilimindaki adaletsizlik, kalkinma ekonomisinin yapisal sorunlardan biridir. Bu sorun,
sadece sosyal adalet ilkeleri agisindan degil, ayni zamanda ekonomik performans lzerindeki etkileri
bakimindan da derinlemesine analiz edilmektedir. Ozellikle Orta Gelir Tuzagi (OGT) kavraminin
literatlire girmesiyle birlikte, gelir esitsizligi ile strdurulebilir biyime arasindaki olasi nedensel
baglantilar giderek daha fazla dikkat cekmeye baslamistir. OGT, orta gelirli bir Glkenin kisi basina diisen
gelir (KMG) diizeyinin belirli bir esigi asamamasi ve uzunyillar bu gelir araliginda sikisip kalmasi durumu
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olarak ifade edilmektedir (Gill & Kharas, 2007). Bu kavram, sadece lretim hacmindeki artislarla degil;
teknolojik donlsiim, kurumsal kapasite ve toplumsal kapsayicilik gibi yapisal alanlardaki ilerlemeyle
asilabilecek bir kalkinma esigine isaret etmektedir (Ohno, 2009; Eichengreen, Park & Shin, 2012; Lee,
2013; Aiyar vd., 2013).

OGT’nin temel nedenleri arasinda diistik katma degerli Gretim yapisi, zayif beseri sermaye, sinirh
teknolojik kapasite ve kapsayici olmayan kurumsal yapilar éne gikmaktadir. Bu unsurlarin tamami
dolayli veya dogrudan bigimde gelir esitsizligiyle iliskilidir (Cagdas & Savasan, 2025). Gelir esitsizliginin
OGT ile olan iliskisi, 6zellikle son yillarda teorik; kismen de ampirik diizeyde sistematik olarak ele
alinmaya baslanmistir. Egawa (2013) ve Islam (2015), yuksek esitsizlik ortamlarinda dusuk gelirli
bireylerin egitim, saglik ve finansmana erisiminin sinirli olmasi nedeniyle beseri sermaye olusumunun
zayifladigini, bunun da OGT’ye yakalanma riskini artirdigini savunmaktadir. Gelir esitsizligi, ayni
zamanda ekonomik istikrarsizliga, kurumsal sorunlara, sosyal uyumsuzluklara ve siyasal kirilganliklara
yol agarak kalkinma sirecini ¢ok boyutlu bigimde olumsuz etkileyebilmektedir (Forbes, 2000; Cornia,
2004; Acemoglu & Johnson, 2005). Gelir esitsizliginin makroekonomik etkileri sadece gelismekte olan
tlkelerle sinirli kalmamakta; toplam talep dengesizlikleri, yatirimlarda verimsizlik ve sosyal sermaye
yoksunlugu gibi gesitli kanallar Gzerinden tiim (ilkelerde kalkinma Gizerinde belirleyici rol oynamaktadir
(Aiyar ve Ebeke, 2020). OECD (2011, 2015) ve IMF (Ostry vd., 2014) raporlarinda da bu dinamiklere
dikkat ¢ekilmekte; esitsizligin yalnizca bliylimenin diizeyini degil, yapisini ve strdirilebilirligini de
olumsuz yonde etkiledigi vurgulanmaktadir. Nitekim Stiglitz (2014), yoksul kesimlerin dislandigi bir
blylme modelinin uzun vadeli kalkinma hedefleriyle bagdasmadigini ifade etmektedir.

Bu c¢alismanin amaci yukarida Ozetlenen teorik gerceve dogrultusunda, gelir esitsizligi ile OGT
arasindaki yapisal iliskiyi nedensellik temelinde ampirik olarak test etmektir. Literatirde bu iliskiyi
korelasyon veya regresyon analizleriyle ele alan galismalar bulunmasina ragmen, nedensellik yoniiniin
Ulke gruplarina gore sistematik bicimde incelendigi arastirmalar sinirlidir. Bu yoniyle ¢alisma, hem
konuya ampirik bir derinlik kazandirmakta hem de politika yapicilar agisindan baglamsal farkhliklar
dikkate alan bir cerceve sunmaktadir. Nitekim Barro (2000), gelir esitsizligi ile blyime arasindaki
iliskinin Glkelerin gelismislik diizeyine bagli olarak farkl dinamikler gosterebilecegini belirtmektedir;
bu da ¢alismanin orta ve yiksek gelirli Glkeleri ayri analiz etmesini ydontemsel agidan daha da anlamh
kilmaktadir.

Calismanin literatire katkisi i¢ dizeyde 6ne ¢ikmaktadir. Birincisi, gelir esitsizligi ve OGT arasindaki
iliskiyi sadece korelasyon ve regresyon diizeyinde degil, nedensellik ekseninde degerlendirmesi,
politika etkisi agisindan daha giiclii bulgular tGretmesini saglamaktadir. ikincisi, analizlerin orta ve
yuksek gelirli tlkeler icin ayri ayri yapilmasi, kalkinma diizeyine gére farklilasan etki mekanizmalarini
ortaya koymakta ve genel gecer varsayimlarin Stesine gecmektedir. Ugiinciisii ise, yatay kesit
bagimliligl, birim kok testleri ve esbitiinlesme gibi panel veri ekonometrisine dair metodolojik
yeniliklerin ¢alismaya entegre edilmesiyle, mevcut ampirik literatiire katki sunulmaktadir.

Bu baglamda, mevcut ¢alismanin literatiirdeki konumunu daha net ortaya koyabilmek amaciyla
konu ile dogrudan iliskili dnceki galismalarla iliskisi asagida 6zetlenmektedir. Bu ¢alisma, gelir esitsizligi
ile ekonomik bilylime ve OGT iliskisini farkli ekonometrik yontemlerle ele alan galismalardan yola
cikilarak tasarlanmistir (Cagdas, 2025a; 2025b). Cagdas (2025a), 2000—2023 donemine ait dlsiik, orta
ve ylksek gelirli 50 tilkeyi kapsayan veri seti kullanarak korelasyon, panel regresyon ve nedensellik
analizlerini tlkeler arasi ayrim yapmaksizin bitlinsel bir gercevede uygulamaktadir. Cagdas (2025b)
ise 1995-2023 donemine ait 106 (lkeyi kapsayan panel veri lzerinden regresyon analizi ile gelir
esitsizligi ve blylime iligkisini egitim, ekonomik 6zgirlik, yiksek teknolojili mal ihracati, dis ticaret
dengesi, enflasyon ve issizlik gibi makroekonomik ve yapisal degiskenler gcergevesinde incelemektedir.
S6z konusu ¢alismalarda genel olarak esitsizligin ekonomik biiylime Gzerindeki olumsuz etkileri ve
OGT ile baglantisi ortaya konulmaktadir.

Bu calismaise mevcut literatlri tamamlayici nitelikte olarak, s6z konusu iliskiyi panel esbiitiinlesme
ve nedensellik analizleri cercevesinde, orta ve yuksek gelirli Glkeleri ayri ayriinceleyerek karsilastirmali
bir analiz gercevesinde degerlendirmektedir. Bu kapsamda veri seti genisletilerek 107 (lkeyi
kapsayacak sekilde glincellenmis ve analiz kapsami karsilastirmal bir yapi dogrultusunda yeniden
kurgulanmustir. Ayrica 6nceki calismalardan farkh olarak, uzun dénemli iliskilerin daha derinlemesine
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incelenebilmesi amaciyla panel esbitiinlesme analizi ile birlikte FMOLS ve DOLS tahmin yéntemleri
de kullaniimistir. Bu yoniyle galisma, onceki ¢alismalardan hem yontemsel hem de analiz diizeyi
bakimindan ayrismakta ve literattire farkli bir boyut sunmaktadir.

Calisma su sekilde yapilandiriimistir: ikinci béliimde teorik cergceve sunulmakta, tglinci bélimde
literatlir 6zeti yer almaktadir. Dérdiincii bolimde arastirmanin amaci ve veri seti agiklanmakta, besinci
boélimde ekonometrik yontem detaylandirilmaktadir. Altinci bolimde ampirik bulgular sunulmakta,
son bélimde ise elde edilen sonuglar degerlendirilerek politika ¢ikarimlari tartisilmaktadir.

Gelir Esitsizligi ve Orta Gelir Tuzag iliskisi

Kalkinma ekonomisi literatiiriinde, orta gelirli Gilkelerin belirli bir KMG diizeyine ulastiktan sonra
daha yliksek gelir diizeyine gegememesi ve uzun sire bu gelir araliginda sikisip kalmasi, OGT olarak
tanimlanmaktadir (Gill & Kharas, 2007). Bu kavram, ekonomik biytiimenin yalnizca nicel artislarla degil,
niteliksel donlstimle de strdirilebilir olabilecegi gorlstine dayanmakta; teknolojik yenilik, kurumsal
ve sosyal gelismislik gibi yapisal dénlisiim alanlarinin eksikligini isaret etmektedir (Eichengreen vd.,
2012; Felipe vd., 2012; Lee, 2013). Endojen biiyime modelleri ¢cercevesinde degerlendirildiginde, uzun
vadeli kalkinma igin gerekli olan verimlilik artisi, Ar-Ge faaliyetleri ve yenilikgilik kapasitesi OGT’nin
asllmasinda belirleyici rol oynamaktadir (Romer, 1990; Aghion & Howitt, 1992). Ancak OGT'ye sikisan
Ulkelerde bu alanlarda yasanan yapisal yetersizlikler, kalkinma siirecinin strekliligini engellemektedir
(Rodrik, 2016).

OGT’nin yasandigi (ilkelerde ortaya ¢ikan yapisal sorunlar arasinda yer alan faktorlerden biri
de gelir esitsizligidir. Gelir esitsizligi ile OGT arasindaki teorik bag ilk kez Egawa (2013) ve Islam
(2015) tarafindan sistematik bicimde ele alinmistir. Bu ¢alismalarda ylksek gelir esitsizliginin beseri
sermaye yatirimlarini sinirlayarak teknolojik déntisimi ve Gretim yapisinin evrimini engelledigi ileri
sUrtlmustiir. Bu cergevede, gelir dagihmindaki adaletsizlik, disiik gelirli kesimlerin egitim, saglik ve
finansal kaynaklara erisimini kisitlayarak yenilikgi girisimcilik faaliyetlerini zayiflatmakta; ylksek gelirli
kesimlerin ise servet odakli yatirimlara yonelmesi tretken yatirimlarin payini azaltmaktadir (Galor &
Zeira, 1993; Birdsall, 2010; De Ferranti vd., 2004).

Kalkinmaninilkdénemlerinde esitsizligin artabilecegi,ancakdahaileriasamalarda buegilimin tersine
doénebilecegi dusiincesi, Kuznets (1955) tarafindan gelistirilen “ters-U” hipoteziyle agiklanmaktadir.
Bu hipoteze gore, ekonomik blylimenin baslangic asamalarinda sanayilesme ve yapisal dénlsim
slregleri gelir esitsizligini artirmakta; ancak kalkinmanin daha ileri evrelerinde egitim, sosyal mobilite
ve kurumsal gelismeler yoluyla esitsizlik azalmaktadir. OGT baglaminda degerlendirildiginde, bu
yaklasim orta gelir diizeyine ulasan Ulkelerin neden uzun sire gelir esitsizligiyle miicadele ettigini ve
bu esitsizligin OGT’ye sikisma riskini nasil artirabilecegini agiklamak icin teorik bir zemin sunmaktadir.

Gelir esitsizligin makroekonomik etkilerinin ¢ok boyutlu oldugu sdylenebilir. Alesina ve Rodrik
(1994), gelir esitsizliginin tasarruf egilimi ve yatirnm kanallari tzerinden bilylime (izerinde olumsuz
etkiler olusturdugunu savunurken; Barro (2000), bu iliskinin Glkenin gelir diizeyine gore degiskenlik
gosterebilecegini ifade etmektedir. Bourguignon (2004) ve Cornia (2004), esitsizligin azaltiimasinin
yalnizca sosyal adalet igin degil, ayni zamanda bliyimenin kalitesini artirmak icin de gerekli oldugunu
belirtmektedir. Keefer & Knack (2008) ise gelir esitsizliginin sosyal sermayeyi zayiflatarak glven
iliskilerini ve ekonomik is birligini zayiflattigini ileri sirmektedir.

Kurumsal iktisat ve kamu maliyesi literatiirQ, gelir esitsizliginin yalnizca ekonomik performansi degil,
ayni zamanda kurumsal yapilarin isleyisini de dogrudan etkileyen bir unsur oldugunu vurgulamaktadir.
North (2010), kapsayict kurumlarin kalkinmanin temel tasi oldugunu belirtirken; Acemoglu ve Johnson
(2005), esitsizligin zayif kurumsal yapilara yol agtigini ve bu yapilarin da uzun vadeli blyimeyi
sirdirilemez kildigini ileri sirmektedir. Ozellikle Latin Amerika gibi bdlgelerde, yiiksek esitsizlikle
birlikte isleyen zayif kurumsal yapilar, OGT'yi kalici hale getiren temel mekanizmalardan biri olarak
degerlendirilmektedir (De Ferranti vd., 2004). Bu gergeveyi tamamlayici bicimde, Atkinson (2018)
ise gelir esitsizliginin ekonomik blylime Uzerinde olumsuz etkiler dogurdugunu belirtmekte ve
esitsizligin kaginilmaz bir sonug degil, siyasal tercihler ve kamu politikalarinin bir yansimasi oldugunu
savunmaktadir. Atkinson’a gére daha adil bir gelir dagilimi yalnizca sosyal adaletin degil, ayni zamanda
ekonomik istikrarin da 6n kosuludur. Bu baglamda, vergi reformlari, sosyal transferlerin gliglendirilmesi
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ve kamu hizmetlerine esit erisim gibi politikalar yoluyla esitsizligin azaltiimasi, kalkinma sirecinin
daha kapsayici ve surdirilebilir bicimde ilerlemesi agisindan kritik Gnemdedir.

Toplumsal etkiler agisindan bakildiginda, artan esitsizlik sosyal hareketliligi sinirlandirmakta ve
toplumun alt kesimlerinin ekonomik firsatlara erisimini engellemektedir. OECD (2011) bu durumu
“firsat esitligi krizi” olarak tanimlarken; Birlesmis Milletler raporlarinda esitsizligin sirdurilebilir
kalkinmanin 6niinde 6nemli bir tehdit olusturduguna dikkat c¢ekilmektedir. Egitime erisimdeki
adaletsizlikler, nitelikli is glici piyasasina katihmi sinirlandirmakta; bu durum hem bireysel hem de
toplumsal olgekte toplam faktor verimliligini disirmektedir (UNCTAD, 2016; UNESCO, 2020). Bu
baglamda, esitsizligin yalnizca ekonomik performansa degil, sosyal uyuma da zarar verdigi séylenebilir.

Gelir
| egitsizlifinin
. azaltlmasi

<~ Teknoloji ve ™. ST -

inovasyon /~ Ar-Ge faaliyetleri
odakli sanayi @ ve yiiksek katma

“_politikalan__ dcgcrli iiretim

‘/OnaGellr \‘

\' \\ HCIkIS / ' A Begeri

y Mallyc N sermayenin
_ politikalarinin .- . yiikseltilmesi ve
. etkinligi “_egitim reformlan__~*
. . Kurumsal ) .
reformlar

Sekil 1. Orta Gelir Tuzagindan Cikista Temel Politika Alanlari
Kaynak: Cagdas ve Savasan, 2025

Literatlirde OGT’nin asilmasi i¢in 6nerilen politika alanlarinin ¢ok boyutlu yapisi dikkat cekmektedir.
Sekil 1’de 6zetlendigi Gizere, OGT’den ¢ikis yalnizca ekonomik biyiime oranlarinin artirilmasiyla degil;
gelir esitsizliginin azaltiimasi, Ar-Ge ve yiiksek katma degerli Giretime yonelim, egitim ve beseri sermaye
reformlari, kurumsal iyilesmeler, etkin maliye politikalari ve teknoloji odakl sanayi stratejileri gibi
esgldimlii yapisal reformlarla miimkiin olabilmektedir (Cagdas ve Savasan, 2025). Bu baglamda, gelir
esitsizliginin azaltilmasi sadece sosyal adalet agisindan degil, OGT’nin asilmasi igin gerekli olan beser?
sermaye, kurumsal kapasite ve Uretken yatirimlarin artirilmasi agisindan da kritik bir politika alani
olarak 6ne ¢gikmaktadir. Ancak mevcut OGT literatlriinde gelir esitsizligi genellikle dolayl bigimde ele
alinmakta; bu yapisal unsurun OGT ile olan gift yonli iliskisi sinirl sayida ¢alismada sistematik bicimde
incelenmektedir.

Sonug olarak, gelir esitsizligi, OGT’nin hem nedeni hem de sonucu olabilen gift yonli ve yapisal
bir sorun olarak 6ne ¢ikmaktadir. Egitimde firsat esitliginin saglanmasi, kapsayici is glicti piyasalarinin
olusturulmasi ve adil vergi sistemlerinin kurulmasi gibi kamu maliyesi reformlari, bu kisir déngiiniin
kirllmasinda kritik 6Gneme sahiptir. Bununla birlikte, ekonomik 6zgurliklerin giiclendirilmesi, hukukun
UstinlGguniin tesisi ve yatirnm ortaminin iyilestirilmesi gibi kurumsal reformlar da uzun vadeli
kalkinma stratejilerinin basarisi i¢in gerekli zemini olusturmakta; bu baglamda, gelir esitsizliginin
azaltilmasi OGT’den ¢ikis slirecinde temel bir politika 6nceligi haline gelmektedir.

Literatiir Taramasi

OGT, ekonomik biyime ve kalkinma literatiirinde giderek daha fazla tartisilan yapisal bir sorun
olarak &ne ¢ikmaktadir. Ulkelerin belirli bir kisi basina gelir diizeyine ulastiktan sonra bu diizeyi
asamayarak uzun siire orta gelir grubunda sikisip kalmalari, yalnizca blylime oranlariyla degil; ayni
zamanda gelir dagilimi, beseri sermaye, inovasyon kapasitesi, sosyal esitlik ve kurumsal yapilar gibi
¢ok boyutlu faktorlerle agiklanmaktadir (Gill & Kharas, 2007; Eichengreen, Park & Shin, 2012). Bu
cergevede, gelir esitsizligi hem kalkinma slrecini yavaslatan hem de OGT’nin kalici hdle gelmesine
neden olan belirleyici faktorlerden biri olarak degerlendirilmektedir (Stiglitz, 2014). Literatlrde bu
iliskiyi inceleyen baslica ¢alismalar Tablo 1'de 6zetlenmistir.
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Tablo 1. Gelir Esitsizligi ile Ekonomik Biiylime/OGT iliskisini inceleyen Segilmis Calismalar

Orneklem / S .
Calisma Dénem Veri Seti Yontem Bulgu
. . Gelir esitsizligi beser sermayeyi
Galor & Zeira Teorik Model - sinirlayarak ekonomik biylimeyi
(1993) Analitik Analiz ¥ yumey
zayiflatir
Alesma. Teorik Model - Gelir esitsizliginin ekonomik
& Rodrik Analitik Analiz blytumeyi sinirlamaktadir
(1994) y y
Cornia Gelismekte . Teorik Model - Egitim ve sagllk"gel.!riasltsjl.zllgml
. Gini katsayisi, GSYH . . ve dolayisiyla strdurilebilir
(2004) olan ulkeler / - Analitik Analiz - S
ekonomik blytumeyi etkiler
Yoksullukla miicadelede
Bourguignon Teorik Model - ekonomik blyime ve gelir
(2004) Analitik Analiz esitsizliginin birlikte ele alinmasi
gereklidir
KMG.’ Yat|r.|mlar, .| ki Asamali En
Acemoglu Krediler, Hise Senedi, Kuguk Kareler Gelir esitsizliginin ekonomik
s Genel /1990- | Mulkiyet Haklar, vt fal elr esitsizlis . .
& Johnson 1999 Enflasvon. Bazi sosval Yontemiile blytumeyi sinirladigi tespit
(2005) ntlasyon, Bazi sosyal | o densellik edilmistir
gostergeler (Dini, Analizi
Kilttrel vb.)
Birdsall Gelismekte Teorik Model - Gelir esitsizligi ekonomik
(2006) olan ulkeler Analitik Analiz buytumeyi etkilemektedir
Gill & Kharas SS?QE:T;/ Teorik Model - Gelir esitsizligi ile Orta Gelir
(2007) 2000-2010 Analitik Analiz Tuzagi arasinda iliski olabilir
Elchengree.zn, Gell§tnekte Teorik Model - Tek.nolc?Jl .ve‘ lole§er| ’se.:rmaye \{e.
Park ve Shin | olan ulkeler / Analitik Analiz gelir esitsizligi OGT’yi agmak igin
(2012) 1990-2012 onemlidir
Acemoglu Gelir esitsizligi kurumlar
.g Teorik Model - zayiflatir ve siirdirdlebilir
& Robinson Genel . . . U
Analitik Analiz blylme ve kalkinma igin bir
(2013) )
engeldir
Gini katsayisi, KMG, Duguk gelirli Glkelerde artan
kentlesme orani, esitsizlik buylimeyi tesvik
Egawa Asya ulkeleri / | yasam beklentisi, Panel Regresyon ef:lebilirken yorta yelirlsi ilkelerde
(2013) 1980-2010 egitim dizeyi, Ar-Ge | Analizi o g-
L esitsizlik biylimeyi olumsuz
harcamalari ve siyasi . ) .
. etkileyebilmektedir
karar alma seffafligi
(2014) Analitik Analiz v i
bozar
Blyume orani, gini
Ostry, Gel!§m|§ ve kat‘s?ylsu baslangig Esitsizligi azaltmaya yonelik
Berg ve Gelismekte geliri, yatirnm orani, Panel Regresyon . e .
. . e e . politikalar, ekonomik biiyimeyi
Tsangarides | olan Ulkeler / | egitim dlzeyi, Analizi desteklemektedir
(2014) 1960-2010 enflasyon ve disa
aciklik
Asya ulkeleri / .G”.“ katsayisl, Panel Regresyon G?“,r. e§|t§|2“g.l' ekonomik
Islam (2015) istihdam ve . blytume tzerinde olumsuz
2000-2015 I Analizi . .
ekonomik biylime etkilere sahiptir
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Tablo 1. Devami

ihracaty, Dis ticaret
dengesi, Enflasyon
Orani, issizlik Orani

Orneklem / S .
Calisma Dénem Veri Seti Yontem Bulgu
Finansal kalkinmadan ekonomik
Akinct & Tiirkiye / KMG, Flnarlsal . Toda—Yama.moto bgygmeye ve el.<ono.m!km
kalkinma gostergesi Nedensellik blylimeden gelir esitsizligine
Akinci (2016) | 1960-2014 L . . e .
ve Gini katsayisi Analizi dogru tek yonli nedensellik
iliskileri tespit edilmistir
ARDL Kalkinma diizeyi arttikga Gini
Oztiirk ve Turkiye / Kalinma Gostergesi Nede’nsellik katsayisi digsmekte; ancak belirli
Oktar (2017) | 1990-2014 (HDI), Gini katsayisi Analizi bir kalkinma seviyesinden sonra
tekrar artmaktadir.
. Westerlund T .
E;klzlai( AB Ulkeleri / Gini katsayisi, Kisi Panel Sshg:zt?;“si;: ﬁtﬁ:iﬁmdlnkemli
v 1993-2016 | basina diisen GSYH | Nedensellik pUYAME arasinga U
(2020) . iliski tespit edilmistir
Analizi
Ekonomik gelismenin ilk
asamalarinda gelir esitsizliginin
. Gegis Gini katsayisi, KMG, Sabit Etkiler, arttigini, ancak gelismenin
Senglr Lo o R . . .
(2020) ekonomileri/ | egitime katilim orani, | Statik Panel Veri | sonraki asamalarinda ekonomik
1995-2013 kamu harcamalari Analizi blylmenin gelir esitsizligini
azaltici bir etkiye sahip oldugunu
tespit etmistir
Gutcd, Atay Turkiye / Kalinma Gostergesi Zaman Serisi Kalk.!n.r.’na ve ge!l.r d.a.g|l|m| arasinda
ve Akkurt 1980-2018 (HDI), Gini katsay1s| Analizi esbutiinlesme iliskisi vardir ancak
(2020) ! y nedensellik iligkisi yoktur
Borekgi
Dilsizler N . Ekonomik bliyiimenin gelir
& Yiiksel AB Ulkeleri / GSYH, Gini katsayisi Pane.I Begresyon dagilimi Uzerinde istatistiksel
2004-2019 Analizi . L
Yildirnnm olarak anlamli bir etkisi yoktur
(2020)
Gini katsayisi, Kalkinma diizeyinin artmasinin
Kalkinma duzeyi gelir dagihmi esitsizligini
BRICS-T Ostergeleri, egitim Panel Regresyon | azaltabilecegini, ancak bu
Karas (2021) | tilkeleri / gostergeler, eg  Regresyon | azatiavtiecesini, an
diizeyi, saglik Analizi iliskinin tlkelere gore farkhhk
1990-2018 L . . .
harcamalari, issizlik gosterebilecegini ortaya
orani koymaktadir
Korelasyon, Gelir esitsizligi ile buylime
Cagdas 50 tlke / . Regresyon, Panel | arasinda gift yonli nedensellik
(2025a) 2000-2023 Ginikatsayist, KMG |\ 0 fensellik vardir; esitsizlik OGT riskini
Analizi artirmaktadir
KMG, Gini Katsayisi,
Egitim Harcamalar,, Gelir esitsizligi biyimeyi negatif
Ekonomik Ozgilrlik etkile irek Uit e}lir ru\{)unag ecisi
Cagdas 106 ulke / indeksi, Yiiksek Panel Regresyon sorla \;rmakta'ge“itirgn ekono?niis
(2025b) 1995-2023 Teknolojili Mal Analizi 3 s esttim,

ozgurlik ve teknolojik faktorler
blytumeyi desteklemektedir

Kaynak: Yazar tarafindan derlenmistir.

Tablo 1'de gorildigi lizere, gelir esitsizligi ile ekonomik blylime arasindakiiliskiyi inceleyen ¢ok sayida
calisma, esitsizligin blylime Uzerinde olumsuz etkiler yarattigini ortaya koymaktadir. OGT baglaminda
yapilan arastirmalar da esitsizligin teknolojiye erisim, inovasyon kapasitesi ve sosyal hareketlilik gibi temel
blyime dinamiklerini baskilayarak yapisal tuzagin derinlesmesine katki sagladigini gostermektedir.
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OGT’nin temel nedenlerini diisiik katma degerli Gretim yapisi, sinirl teknolojik kapasite ve yetersiz
beseri sermaye birikimi olarak tanimlayan 6nci calismalar (Gill & Kharas, 2007; Eichengreen vd.,
2012), dogrudan gelir esitsizligine odaklanmasa da bu faktoérlerle esitsizlik arasindaki giicla iliskiye
dikkat ¢ekmistir. Esitsizlik-buytime iliskisine dair ilk teorik ¢cercevelerden biri Alesina ve Rodrik (1994)
tarafindan sunulmus; kamu yatirnmlarindaki daralmanin biyimeyi olumsuz etkiledigi ileri sirilmustir.
Galor ve Zeira (1993), esitsizligin beseri sermaye birikimini sinirlayarak ekonomik biiylimeyi zayiflattigini
savunurken, Birdsall (2006), esitsizligin egitim ve saglik hizmetlerine erisimi kisitladigini ve bu yolla
blylmeyi negatif etkiledigini ampirik olarak géstermistir. Cornia (2004) ile Bourguignon (2004) ise bu
iliskiyi daha genis bir kalkinma sorunu olarak ele almis, sosyal ve siyasal kurumlar araciligiyla agiklamistir.

Kurumsal iktisat perspektifinden bakildiginda, North (2010) surdirilebilir biytime ve kalkinmanin
saglanabilmesi icin kapsayici kurumlarin 6nemine vurgu yaparken, esitsizligin ekonomik bliyime
Uzerindeki etkilerini dolayli bicimde ele almaktadir. Acemoglu ve Johnson (2005) gelir esitsizliginin
kurumsal zayifliklari besleyerek blylme sirecini sekteye ugrattigini ileri siirmektedir. Acemoglu
ve Robinson (2013) ise esitsizligin ekonomik ve siyasi glic yogunlasmasina neden olarak demokratik
kurumlari zayiflattigini ortaya koymaktadir.

Uluslararasi alanda esitsizlik-blytiime iligkisini test eden ¢ok sayida panel veri ¢alismasi
bulunmaktadir. Ostry vd. (2014), esitsizligin yiksek oldugu tlkelerde bliyiimenin daha kirilgan oldugunu
ileri siirmektedir. OECD (2015), esitsizligin egitim, sosyal hareketlilik ve Uretkenlik kanaliyla biiylimeyi
dolayh bigimde zayiflattigini ortaya koymustur. Benzer sekilde, Berg ve Ostry (2017) blylumenin
surdurulebilirligi icin esitsizligin azaltiimasi gerektigini belirtirken; Milanovic (2016) kiresel 6lcekte artan
esitsizligin blylme Uzerindeki yipratici etkilerini vurgulamaktadir. Persson ve Tabellini (1994), uzun
vadeli buylimenin kurumsal kapsayicilik ve adil gelir paylasimi ile miimkin oldugunu ileri siirmekte;
Galor ve Moav (2004) ise fiziki sermayeden begeri sermayeye gegcis slirecinde esitsizligin belirleyici rol
oynadigini savunmaktadir. Easterly (2001), orta sinifin kalkinma ve sosyal uzlasi agisindan oynadigi kritik
roli vurgularken; Williamson (2015), Latin Amerika deneyimi lzerinden tarihsel esitsizligin buglnki
kalkinma sinirliliklarina nasil déntstigini gostermektedir.

OGT ile gelir esitsizligi arasindaki dogrudan iliskiyi ele alan ¢alismalar da literatiirde yer almaktadir.
Egawa (2013), dustik gelirli kesimlerin egitime ve finansmana erisimde yasadigi zorluklarin teknolojik
donlisim kapasitesini sinirladigini ve OGT olasilhigini artirdigini belirtmektedir. Islam (2015), esitsizligin
girisimcilik ve inovasyon (zerinde baski yaratarak biylimenin niteligini bozdugunu ifade etmektedir.
Stiglitz (2014), esitsizliklerin sosyal uyumu ve verimliligi bozarak biylimeyi tehdit ettigini; Felipe vd.
(2012) ise adil gelir dagiliminin inovasyon odakli kalkinma igin 6n kosul oldugunu belirtmektedir.

Turkiye ornegine iliskin ¢alismalar genel olarak blylimenin esitsizlik Gzerindeki etkilerini 6n planda
tutarken, sinirl sayida ¢alismada cift yonlii nedensellik veya kurumsal yapilar Gzerinden agiklamalar
gelistirilmistir. Gelir esitsizligi ile blylime iliskisini inceleyen Akinci ve Akinci (2016), 1960-2014
doneminde Kuznets'in ters-U hipotezini dogrusal olmayan esbiitlinlesme testleriyle degerlendirmis,
biylimeden esitsizlige dogru bir nedensellik iliskisi saptamistir. Erkisi ve Ceyhan (2020), AB ulkeleri
orneginde Westerlund esbiitiinlesme testiyle uzun vadeli iliski tespit etmis ve PMG tahmincisi ile
blylumenin gelir esitsizligini bozdugunu bulmustur. Karas (2021) ise BRICS-T Ulkelerinde ¢ift yonla
nedensellik ve uzun dénemli esbitiinlesme saptamis, gelir dagilimi ve kalkinma arasinda siki bir iligki
oldugunu ileri sirmastdr. Cltgl, Atay ve Akkurt (2020), kalkinma ile gelir dagihmi arasinda uzun dénemli
iliski bulmus fakat nedensellik tespit edememistir. Sengtir (2020) ise gegis ekonomilerinde sabit etkiler
modeliyle yuriittigli analizde, bliylimenin ilk asamasinda esitsizligi artirdigini, daha sonra ise azalttigini
ve egitimin esitsizlik azaltici yénde anlamli bir etkisi oldugunu ortaya koymustur. Oztiirk ve Oktar (2017),
kalkinmanin esitsizlik Gzerindeki olumlu etkilerinin kamu harcamalari ve kurumsal yapi araciligiyla
ortaya ciktigini gostermistir. Goksu ve Kilig (2020), OECD ulkelerinde esitsizligin belirleyicilerine yonelik
yaptiklari analizde Tirkiye’nin yapisal kirilganliklarini vurgulamaktadir. Buna ek olarak, Alpdogan (2023),
ARDL sinir testi yaklasimini kullanarak gelir esitsizligi, ekonomik bliyiime ve yoksulluk arasinda hem
kisa hem de uzun dénemde anlamli iliskiler bulundugunu ve esitsizligin kalkinma gostergeleri Gizerinde
olumsuz etkiler yarattigini ortaya koymaktadir.

Politika ©nerileri agisindan, ekonomik blylmenin tek basina gelir esitsizligini azaltmada yeterli
olmayabilecegine dair bulgular literatiirde yaygin bicimde yer almaktadir. Ornegin, Borekgi Dilsizler
ve Yiksel Yildirnm (2020), bliyimenin esitsizlik Gzerinde dogrudan etkili olmadigini ortaya koymakta;
bu nedenle sosyal politikalarin ve yapisal reformlarin esitsizligi azaltmada kritik rol oynadigini
vurgulamaktadir.
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Yakin dénem literatiirde, gelir esitsizligi ile ekonomik biyliime ve orta gelir tuzagi arasindaki iliski
farkli ekonometrik ydntemlerle daha kapsamli bicimde ele alinmaktadir. Ornegin, Cagdas (2025a;
2025b) ¢alismalarinda s6z konusu iliski korelasyon, regresyon ve nedensellik analizleri cergevesinde
incelenmis; esitsizligin blylime Gzerindeki olumsuz etkileri ve orta gelir tuzag ile baglantisi ampirik
olarak ortaya konulmustur.

Literatiirde, gelir esitsizligi ile ekonomik blylime ve OGT arasindaki iliskiyi inceleyen galismalarin
onemli bir bolimd, esitsizligin bliyiime tzerinde genellikle olumsuz etkiler olusturdugunu ve 6zellikle
orta gelirli Glkelerde yapisal kisitlari derinlestirdigini ortaya koymaktadir. Bununla birlikte, bu iliskinin
yoni ve siddeti Ulkelerin kalkinma diizeyine, kurumsal yapilarina ve ekonomik dinamiklerine bagh
olarak farkllasabilmektedir.

Mevcut literatiirde dikkat ceken bir diger husus, esitsizlik—biylime—OGT iligkisinin cogunlukla panel
regresyon analizleri veya korelasyon temelli yaklagimlarla incelenmis olmasidir. Nedensellik iligkilerini
ele alan g¢alismalar ise gérece sinirli olup, bu analizlerde de Ulkeler arasi heterojenlik ¢ogunlukla goz
ardi edilmekte ve farkl gelir gruplarina sahip tlkeler homojen bir yapi altinda degerlendirilmektedir.
Bu durum, elde edilen bulgularin baglamsal gegerliligini sinirlandirmaktadir.

Bu galisma, s6z konusu boslugu doldurmayi amacglayarak, gelir esitsizligi ile OGT arasindaki iliskiyi
nedensellik temelli analizlerle sistematik bicimde incelemektedir. Ayrica analizlerin orta ve yuksek
gelirli Glkeler igin ayri ayri gergeklestirilmesi, nedensellik iliskisinin yon ve siddetinin kalkinma diizeyine
gore karsilastirmali olarak ortaya konmasina imkan tanimaktadir. Bu yaklasim, gelir esitsizligi ile
ekonomik bliylime arasindaki iliskinin Glkelerin gelismislik diizeyine gore farklilasabileceginiileri stiren
Barro (2000) ile de uyumludur. Bunun yani sira, panel esbitiinlesme analizi ile birlikte FMOLS ve DOLS
tahmin yéntemlerinin kullanilmasi, uzun dénemli iliskilerin daha derinlemesine degerlendirilmesini
saglamaktadir. Bu yoniyle ¢alisma, mevcut literatiire hem yéntemsel hem de karsilastirmal agidan
6zgln bir katki sunmaktadir.

Arastirmanin Amaci ve Veri Seti

Bu calismanin temel amaci, orta ve yiksek gelirli lilkelerde gelir esitsizliginin kisi basina diisen
milli gelir (KMG) lzerindeki etkisini incelemek ve bu yolla gelir esitsizligi ile Orta Gelir Tuzagi (OGT)
arasindaki yapisal iliskiyi nedensellik analizi cercevesinde ampirik olarak test etmektir. Literatiirde gelir
esitsizligi ile ekonomik biylime arasindaki iliskinin ¢ok boyutlu ve karmasik oldugu ortaya konulmus
olmakla birlikte, bu iliskinin OGT baglaminda ve 6zellikle farkh gelir gruplari agisindan karsilastirmal
olarak nedensellik temelli bicimde incelendigi g¢alismalar sinirlidir. Bu dogrultuda calisma, orta
ve yiiksek gelirli Glkeleri ayri ayri analiz ederek, gelir esitsizligi ile ekonomik biylime arasindaki
nedensellik iliskisinin yonini ve siddetini karsilastirmali olarak degerlendirmeyi amaglamaktadir. Bu
yoniyle calisma, gelir esitsizligi-OGT iliskisini hem metodolojik hem de kalkinma diizeyi farkliliklarini
dikkate alan bir cercevede ele alarak literatiire katki sunmaktadir.

Calismada kullanilan verilere ait bilgiler Tablo 2’de yer almaktadir. Veri seti, 1995-2023 dénemini

kapsayan ve verileri kesintisiz olarak elde edilebilen orta ve ylksek gelirli 107 tGlkedenl olusan dengeli
bir panel veri yapisina sahiptir. Ulkelerin gelir gruplarina gére siniflandirilmasinda Diinya Bankasi gelir
siniflandirmasi esas alinmistir. Veri seti yillik frekansta diizenlenmis olup, yatay kesit boyutunu ulkeler,
zaman boyutunu ise yillar olusturmaktadir. Veri seti olusturulurken eksik gézlemlerin bulundugu tlke
ve yillar analiz digi birakilmis, bu sayede dengeli panel veri yapisi korunmustur. Eksik verilerin tahmin
edilmesi (6rnegin interpolasyon veya ekstrapolasyon yontemleriyle doldurulmasi) tercih edilmemistir;
bdylece analiz sonuglarinin glvenilirliginin artirilmasi amaglanmustir.
!Arnavutluk, Arjantin, Ermenistan, Avustralya, Avusturya, Azerbaycan, Banglades, Belarus, Belgika, Benin,
Bhutan, Bolivya, Bosna Hersek, Botsvana, Brezilya, Bulgaristan, Kamerun, Kanada, Sili, Cin, Kolombiya, Kosta Rika,
Hirvatistan, Cekya, Danimarka, Dominik, Dominik Cumhuriyeti, Ekvador, Misir, El Salvador, Estonya, Fiji, Finlandiya,
Fransa, Gircistan, Almanya, Gana, Yunanistan, Guatemala, Honduras, Macaristan, izlanda, Hindistan, Endonezya,
iran, irlanda, israil, italya, Jamaika, Japonya, Urdiin, Kazakistan, Kenya, Giiney Kore, Kosova, Kirgizistan, Letonya,
Litvanya, Liksemburg, Malezya, Maldivler, Malta, Moritanya, Mauritius, Meksika, Moldova, Mogolistan, Karadag,
Fas, Namibya, Nepal, Hollanda, Nikaragua, Nijerya, Kuzey Makedonya, Norveg, Pakistan, Panama, Paraguay,
Peru, Filipinler, Polonya, Portekiz, Romanya, Rusya, Senegal, Sirbistan, Slovakya, Slovenya, Giiney Afrika, ispanya,
Sri Lanka, isveg, isvigre, Tacikistan, Tanzanya, Tayland, Tonga, Tunus, Tiirkiye, Ukrayna, Birlesik Krallik, Amerika
Birlesik Devletleri, Uruguay, Ozbekistan, Vietnam, Zambiya.
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Tablo 2. Degiskenlere Ait Bilgiler

Degisken Adi Tanimi Kaynak
KMG Atlas Metoduna gore kisi bagina diisen milli gelir2 (OGT igin) Diinya Bankasi
GINI Gelir esitsizligini 6lgen endeks Diinya Bankasi, OECD

Analizlerde bagimh degisken olarak kisi basina diigen milli geliri temsil eden KMG kullanilmistir.
KMG degiskeni, Orta Gelir Tuzagini (OGT) dogrudan 0Olgen bir gosterge olmamakla birlikte, tlkelerin
gelir diizeylerini ve kalkinma agsamalarini yansitmasi nedeniyle literatiirde OGT’nin bir vekil (proxy)
gostergesi olarak yaygin bigimde kullaniimaktadir. Bu ¢ercevede, KMG’deki degisimler Ulkelerin
OGT’den ¢ikis veya bu tuzakta kalma dinamiklerini dolayli olarak yansitmaktadir.

Bagimsiz degisken olarak ise gelir esitsizligini temsilen Gini katsayisi kullaniimigtir. Gini katsayisi,
gelir dagihmindaki adaletsizligi 6lgen en yaygin gostergelerden biri olup, O ile 1 arasinda deger almakta
ve degerin artmasi esitsizligin ylkseldigini géstermektedir.

Calismada kullanilan tiim veriler Diinya Bankasi’'nin World Development Indicators (WDI) veri
tabani ile OECD veri tabanindan elde edilmistir. Veri seti olusturulurken eksik gézlemlerin bulundugu
Ulkeler analiz digi birakilarak dengeli panel veri yapisi korunmustur.

Ekonometrik Yontem

Bu calismada, orta ve yiiksek gelirli Glkelerde gelir esitsizligi ile kisi basina diisen milli gelir (KMG)
arasindaki iliski, yatay kesit bagimliligi ve heterojenligi dikkate alan panel veri yéntemleri kullanilarak
analiz edilmistir. Panel veri yapisi hem (lkeler arasi farkliliklarin hem de zaman igindeki dinamiklerin
birlikte incelenmesine imkan taniyarak daha giivenilir ve tutarlitahminler elde edilmesini saglamaktadir
(Baltagi, 2005, s. 4). Bu kapsamda panel veri yaklagsimi, calismanin amaci dogrultusunda tlkeler arasi
farkhhklari ve zaman igindeki dinamikleri birlikte analiz edebilmesi agisindan tercih edilmistir.

Panel veri analizlerinde ilk olarak yatay kesit bagimhhgi kontrol edilmelidir. Zira geleneksel birinci
nesil testler (6rnegin, Levin, Lin & Chu, 2002; Im, Pesaran & Shin, 2003) yatay kesit bagimsizlig
varsayimi altinda c¢alismakta, bu varsayimin ihlali durumunda tutarsiz sonuglar Uretmektedir.
Ozellikle kiiresellesen ekonomik sistemlerde ortak soklarin etkisiyle iilkeler arasi senkronizasyon
artmakta ve bu durum, Pesaran (2004) tarafindan gelistirilen CD (Cross-sectional Dependence) testi
ile lgllebilmektedir. Yatay kesit bagimhligi tespit edildiginde, sonraki tim analizlerde ikinci nesil
testlerin kullanilmasi 6nem arz etmektedir (De Hoyos & Sarafidis, 2006).

Panel veri analizi igerinde yer alan panel nedensellik analizine baslamadan 6nce, modelde
kullanilacak degiskenlerin duraganhk 6zelliklerinin test edilmesi gerekmektedir. Zira duragan olmayan
seriler ile yapilan regresyon analizleri sahte regresyon (spurious regression) riski tasimakta ve bu
durum tahmin sonuglarinin givenilirligini tehlikeye atmaktadir (Granger & Newbold, 1974). Panel
veri baglaminda duraganlik testi yapmak igin literatlirde gesitli birim kdk testleri gelistirilmistir. Bunlar
arasinda Maddala ve Wu (1999), Levin, Lin ve Chu (2002), Breitung (2002) ile Im, Pesaran ve Shin (IPS)
(2003) panel birim kok testi sayilabilir (Baltagi, 2005). Ancak bu testler birinci nesil birim kok testlerdir
ve panel verinin yatay kesit bagimliligini géz 6ninde bulundurmamaktadir. Bu nedenle yatay kesit
bagimliligini géz 6niinde bulunduran ikinci nesil birim kok testlerine basvurmak daha tutarli sonuglar
sunmaktadir. ikinci nesil panel birim kok testleri cesitli yontemlerden olusmakla birlikte, literatiirde
en yaygin kullanilan testlerden biri Pesaran (2007) tarafindan gelistirilen CIPS (Cross-sectionally
Augmented IPS) testidir (Pesaran, 2007; Yerdelen Tatoglu, 2020). Bu dogrultuda analizlerde hem sabit
hem de sabit ve trend igeren model spesifikasyonlari dikkate alinarak serilerin duraganlik dereceleri
belirlenmistir.

Panel birim kok testi sonuglari, degiskenlerin duragan olmadigini gostermesi durumunda,
degiskenlerin birinci farklari alinarak duragan hale getirilmelidir. Birinci fark alma yontemi, 6zellikle
ekonometrik ¢calismalarda duraganlik elde etmek igin sikga kullanilan ve sahte regresyon riskini azaltan
bir tekniktir (Wooldridge, 2010).

2Atlas metodu Diinya Bankasi gelir siniflandirmalarinda ve dolayisiyla Orta Gelir Tuzagi hesaplamalarinda
siklikla bagvurulan bir kisi basina digen milli gelir hesaplamasidir. Bu yontemle nominal doviz kurlarindaki ani
dalgalanmalarin etkisini azaltilmaktadir.
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Panel veri analizinde, degiskenlerin duraganlk dizeyleri belirlendikten sonra, ¢ogunlukla 1(1)
seviyesinde olduklari tespit edilirse, aralarinda uzun dénemli bir denge iliskisi olup olmadigini
incelemek amaciyla esbitiinlesme analizine bagvurulmasi gerekmektedir. Esbiitiinlesme, ayni
mertebeden duragan olan serilerin uzun vadede birlikte hareket etmesi durumunu tanimlamakta
olup, bu iliskiyi test eden gesitli yontemler gelistirilmistir (Engle & Granger, 1987; Johansen, 1988).

Panel veri baglaminda en yaygin kullanilan ilk nesil esbltiinlesme testleri arasinda Pedroni (1999,
2004) ve Kao (1999) testleri 6ne gikmaktadir. Bu testler, paneldeki birimler arasinda yatay kesit
bagimsizligl varsayimi altinda ¢alismakta ve panelin homojen yapida oldugunu kabul etmektedirler
(Baltagi, 2005). Ancak glnimizde panel veri setlerinde ulkeler veya firmalar arasinda karsilikli
bagimhliklarin (6rnegin kiiresel soklar, ticaret iliskileri) varligi sikga gézlemlendiginden, bu tlr bir
varsayim ¢ogu zaman gegerliligini yitirmektedir. Bu nedenle, yatay kesit bagimhhgini dikkate alan
ikinci nesil esbltiinlesme testleri daha uygun bir yaklasim sunmaktadir. Bu kapsamda Westerlund
(2007) tarafindan gelistirilen esbltiinlesme testi, hata diizeltme modeli (Error Correction Model -
ECM) gergevesinde yapilandiriimis olup, paneldeki heterojen dinamikleri ve ortak soklari dikkate
alarak daha esnek bir analiz imkdni sunmaktadir. Westerlund testi hem panel diizeyinde hem de grup
diizeyinde esbitiinlesme iliskisini degerlendirebilmekte ve sonuglarin glivenilirligini artirmak amaciyla
bootstrap prosedirleriyle (yeniden ornekleme teknigi kullanilarak test istatistiklerinin ampirik
dagiiminin elde edilmesi yoluyla) kiiglik 6rneklem sapmalarini azaltarak daha givenilir istatistiksel
cikarimlar yapilmasina imkan saglamaktadir (Persyn & Westerlund, 2008). Bu yonuyle 6zellikle yatay
kesit bagimhhgi iceren panellerde Westerlund testi, literatiirde dncelikli tercih edilen yontemlerden
biri haline gelmistir (Nazlioglu, 2011; Banerjee & Carrion-i-Silvestre, 2017). Bu nedenle, ¢alismada
yatay kesit bagimhhgini dikkate alan Westerlund testi tercih edilmistir.

Esbitinlesme iliskisinin varligi tespit edildikten sonra, uzun dénemli iliskinin katsayi tahminlerinin
yapilmasi ampirik analiz agisindan 6nem arz etmektedir. Bu baglamda Tam Dizeltilmis En Kiiglk
Kareler (Fully Modified Ordinary Least Squares - FMOLS) ve Dinamik En Kiiciik Kareler (Dynamic
Ordinary Least Squares - DOLS) tahmincileri, panelde yer alan degiskenler arasindaki uzun dénemli
iliskilerin hem yonini hem de biuyukligini istatistiksel olarak daha guvenilir bigimde belirlemek
amaciyla kullanilmaktadir. FMOLS yodntemi, seriler arasi otokorelasyon ve eszamanlilik sorunlarini
ortadan kaldirarak tutarli tahminler Gretmeyi hedeflerken (Phillips & Hansen, 1990), DOLS y6ntemi
ise gecikmeli ve ileriye donuk fark terimlerini modele dahil ederek kiigik 6rneklemlerde sapmayi
azaltmaktadir (Kao & Chiang, 2001). Ozellikle panel veri baglaminda Pedroni (2001) tarafindan
uyarlanan FMOLS ve DOLS tahmincileri hem heterojenlik hem de yatay kesit bagimliligi dikkate
alinarak uzun dénemli dinamiklerin analizinde sik¢a tercih edilmektedir (Mark & Sul, 2003). Bu iki
tahmincinin birlikte kullaniimasi, elde edilen bulgularin saglamliginin test edilmesine ve sonuglarin
tutarhhginin karsilastirmali olarak degerlendirilmesine imkan saglamaktadir.

FMOLS ve DOLS tahminlerinin ardindan, c¢alismanin ana amaci dogrultusunda degiskenler
arasindaki nedensellik iligkisi arastiriimaktadir. Nedensellik analizi, degiskenler arasinda yonliu
etkilerin olup olmadigini tespit etmeye olanak saglamaktadir. Ancak esbltiinlesme iliskisi varsa
ve seriler 1(1) ise, klasik Granger nedensellik testi (Granger, 1969) yetersiz kalmakta ve hata
diizeltme modeline (VECM) ihtiyag duyulmaktadir. Bu yontemler arasinda Kénya (2006) tarafindan
onerilen Bootstrap panel nedensellik testi ve Dumitrescu ve Hurlin (2012) panel nedensellik testi
one ¢ikmaktadir. Dumitrescu & Hurlin (2012) panel nedensellik testi, seriler arasi heterojenlik ve
yatay kesit bagimhhgini géz onlinde bulundurarak kisa dénemli nedenselligi istatistiksel olarak test
etmektedir. Ustelik panelin genelinde oldugu kadar iilke bazli (kesit bazli) nedensellik yapisinin da
analizine imkan tanimaktadir. Bu nedenle 6zellikle gelismis ve gelismekte olan (lkelerin bir arada
analiz edildigi panellerde, Dumitrescu-Hurlin testi yaygin olarak kullaniimaktadir (Lopez & Weber,
2017). Dumitrescu-Hurlin testi, geleneksel yontemlerden farkli olarak homojenlik varsayimina ihtiyag
duymamakta ve birim bazinda farkhhklari dikkate alarak daha esnek ve gercekgi sonuglar vermektedir
(Dumitrescu & Hurlin, 2012). Bu dogrultuda, heterojenligi ve yatay kesit bagimhhgini dikkate alan
yapisi nedeniyle ¢alismada Dumitrescu-Hurlin panel nedensellik testi tercih edilmistir. Dumitrescu-
Hurlin panel nedensellik testinin temel hipotezleri su sekildedir:

Ho: Bagimsiz degisken, bagiml degisken Uzerinde Granger anlaminda nedensel bir etki
yaratmamaktadir.

H.: Bagimsiz degisken, bagimli degisken lGizerinde Granger anlaminda nedensellik etkisi yaratmaktadir.
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Ozetle panel nedensellik analizinde metodolojik bitiinligiin saglanmasi igin belirli bir siralama
izlenmelidir. Oncelikle, panelde yatay kesit bagimliligi olup olmadigini tespit etmek amaciyla Pesaran
(2004) CD testi uygulanir. Ardindan, serilerin duraganlik diizeyleri ikinci nesil birim kok testlerinden
Pesaran (2007) CIPS testi ile belirlenir. Duragan olmayan seriler fark alinarak duraganlastirilir.
Seriler I(1) seviyesindeyse, uzun donemli iliskilerin varligini test etmek amaciyla Westerlund (2007)
esbutlinlesme testi tercih edilir. Esbltlinlesme iliskisi bulunduktan sonra, degiskenler arasi nedensellik
iliskilerini analiz etmek i¢in Dumitrescu ve Hurlin (2012) panel nedensellik testi uygulanir. Bu yontem
siralamasi, yatay kesit bagimhhgi ve heterojenligi dikkate alan ampirik analizler igin tutarli ve gegerli
bir cergeve sunmaktadir.

Bununla birlikte, modelde yer alan degiskenler arasinda ¢oklu dogrusal baglanti ve otokorelasyon
gibi temel ekonometrik sorunlar kontrol edilmis ve elde edilen bulgularin givenilirligi bu agidan da
degerlendirilmistir.

Tum ekonometrik analizler Stata 15.1 paket programi kullanilarak gergeklestirilmis olup, elde
edilen bulgular orta ve yiksek gelirli Glkeler igin ayri ayri degerlendirilerek karsilastirmali olarak
yorumlanmistir.

Bulgular ve Degerlendirme

Analizlere baslamadan 6nce Tablo 3’te orta ve yliksek gelirli Glke gruplarina ait temel degiskenlerin
tanimlayici istatistikleri karsilastirmali olarak sunulmustur. 1995-2023 doénemine iliskin KMG
ortalamasi ylksek gelirli (ilkelerde 30.400 dolar seviyesindeyken, orta gelirli Glkelerde bu deger
3.461 dolar diizeyinde kalmaktadir. Bu fark, yalnizca ortalama diizeyde degil, dagihm agisindan da
dikkat cekmektedir. Yiiksek gelirli Glkelerde standart sapma yaklasik 20.826 iken, orta gelirli Glkelerde
2.861'dir. KMG degiskeni zaman iginde artis egilimi gosteren bir seri olmakla birlikte, ¢alismada
analizlerin diizey degerler Gizerinden yiritilmesi ve Ulkeler arasi karsilastirmanin saglanmasi amaciyla
aritmetik ortalama tercih edilmistir. Geometrik ortalama 6zellikle biylime oranlarinin analizinde
daha uygun bir gésterge olmakla birlikte, bu ¢alisma bilylime oranlarindan ziyade dizey farkhlklarina
odaklanmaktadir. Bu nedenle analizlerde aritmetik ortalama kullanimi tercih edilmistir. Gelir esitsizligi
gostergesi olan GINI katsayisi ise orta gelirli Glkelerde ortalama 40,88 ile daha yiksek dizeyde olup,
yiksek gelirli tlkelerde ortalama 34,97'dir. Bu bulgu, gelismis ekonomilerin gelir dagihminda daha
dengeli bir yapiya sahip oldugunu géstermektedir. Dolayisiyla bulgular, Glkelerin ekonomik gelismislik
diizeylerinin hem gelir diizeyini hem de esitsizlik dinamiklerini belirgin sekilde etkiledigini ortaya
koymaktadir.

Tablo 3. Tanimlayici istatistikler

Degisken | Gelir Grubu Go6zlem Sayisi | Ortalama | Std. Sapma | Minimum | Medyan | Maksimum
Orta Gelirli 1914 3461,29 2860,86 160 2600 15160

kMG Yiksek Gelirli | 1131 30400,53 | 20826,11 1490 25820 105070
Orta Gelirli 1914 40,88 6,39 24 40,35 64,8

oI Yiksek Gelirli | 1131 34,97 6,4 23 33,84 58,1

Bu galismada, panel veri setinde yatay kesit bagimliligi olup olmadigini belirlemek amaciyla Pesaran
(2004) tarafindan gelistirilen CD testi uygulanmistir. Tablo 4’te sunulan sonuglara gére hem orta gelirli
hem de yuksek gelirli tlke gruplarinda Gini katsayisi ve KMG degiskenleri icin yatay kesit bagimlihg
istatistiksel olarak anlamlidir (p < 0,01). Ozellikle yiiksek gelirli lilkelerde gézlemlenen daha yiiksek
ortalama korelasyon degerleri (GINI i¢in 0,653; KMG igin 0,781), bu llkelerde ekonomik degiskenlerin
daha senkronize hareket ettigine isaret etmektedir. Bu durum, ylksek gelirli ekonomilerin ortak
soklara benzer tepkiler verebilme egiliminde oldugunu dislindirmektedir. Orta gelirli Glkelerde ise
bu korelasyon gérece daha diisik olmakla birlikte (GINI igin 0,307; KMG igin 0,397), yine de anlamli
bir bagimlilik yapisinin varhigina isaret etmektedir.
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Tablo 4. Yatay Kesit Bagimliligi Testi Sonuglari (Pesaran CD Testi)

Degisken | Ulke Grubu i(;?a:essgéi p-degeri ;)or::II::r;i:/Iutlak Sonug
Orta Gelirli 67,9980*** 0,0000 0,3070 Yatay kesit bagimhihgi vardir
GIN Yiksek Gelirli 89,6720%** 0,0000 0,6530 Yatay kesit bagimhihgi vardir
Orta Gelirli 96,4160%** 0,0000 0,3970 Yatay kesit bagimhhgi vardir
KMe Yuksek Gelirli 111,9600*** | 0,0000 0,7810 Yatay kesit bagimliligi vardir

Not: *** ** ve * sirasiyla %1, 5 ve 10 anlamlilik duzeylerini gostermektedir.

Elde edilen bulgular, panelde yer alan (ilkelerin ekonomik gostergelerinin kiresel veya bolgesel
diizeyde ortak dinamiklerden etkilendigini ve serilerin birbirinden bagimsiz hareket etmedigini ortaya
koymaktadir. Bu nedenle, panel birim kok analizlerinde yatay kesit bagimliligini dikkate almayan birinci
nesil testler yerine, Pesaran (2007) tarafindan gelistirilen CIPS gibi ikinci nesil birim kok testlerinin
kullanilmasi metodolojik agidan daha uygun bir yaklasim olarak degerlendirilmektedir.

Panel veri seti Gizerinde uygulanan Pesaran CD testi sonuglari (Tablo 4), Ulkeler arasinda istatistiksel
olarak anlamli diizeyde yatay kesit bagimliligi bulundugunu ortaya koymustur. Bu durum, ¢alismada
incelenen (Ulkelerin ekonomik dinamiklerinin birbirinden tamamen bagimsiz olmadigini; aksine
kiresel krizler ve bolgesel dalgalanmalar gibi ortak soklarin tlkeleri es zamanl olarak etkileyebildigini
gostermektedir. Bu baglamda, geleneksel birinci nesil panel birim kok testleri (6rnegin Levin, Lin ve
Chu; Im, Pesaran ve Shin) yatay kesit bagimsizligi varsayimina dayandiklari igin bu tiir durumlarda
gecerliliklerini yitirmektedir. Bu nedenle, s6z konusu bagimhlik yapisini dikkate alan ikinci nesil
testlerden biri olan ve Pesaran (2007) tarafindan gelistirilen CIPS panel birim kok testi tercih edilmistir.

Birim kok testlerine gegmeden 6nce degiskenler arasindaki iliskinin dogrusal yapida olup olmadigi
orta ve ylksek gelirli Glke gruplari igin ayri ayri sinanmistir. Bu amagla modele iliskin tahmin edilen
degerlerin kare ve kiip terimleri analize dahil edilmis; elde edilen bulgular bu terimlerin istatistiksel
olarak anlamsiz oldugunu gostermistir3. Bu sonug, her iki tlke grubunda da degiskenler arasindaki
iliskinin dogrusal bir yapiya sahip oldugunu ortaya koymakta ve dogrusal panel veri yontemlerinin
kullaniimasinin uygun oldugunu géstermektedir.

Tablo 5. Pesaran (2007) CIPS Panel Birim Kok Testi Sonuglari

Degisken | Gelir Grubu t-bar p-degeri Sonug
Orta Gelirli -3,476 0,0000*** Duragan (1(0))
GIN Yuksek Gelirli -2,432 0,2070 Duragan degil (I(1))
Orta Gelirli -1,847 0,8990 Duragan degil (I(1))
Kme Yiksek Gelirli -2,457 0,1620 Duragan degil (I(1))
Orta Gelirli — — —
AGINI
Yiksek Gelirli -4,071 0,0000*** Duragan (1(0))
Orta Gelirli -2,903 0,0000*** Duragan (1(0)) — 1. fark
aKMe Yiksek Gelirli -3,141 0,0000*** Duragan (1(0)) — 1. fark

Not: Orta gelirli Glkeler i¢in AGINI verisi hesaplanmadigi igin tabloya dahil edilmemistir. ***, ** ve * sirasiyla
%1, 5 ve 10 anlamlilik dlizeylerini gostermektedir.

Tablo 5’te, orta ve yiksek gelirli tilke gruplarina ait Pesaran (2007) CIPS panel birim kok testi
sonuglar karsilastirmal olarak sunulmaktadir. Orta gelirli Glkeler grubunda GINI degiskeni diizey
degerinde duragan (1(0)) olarak bulunurken, KMG degiskeni duragan degildir. Bu sonug, incelenen
donemde o6zellikle 2008 kiresel finans krizi ve COVID-19 pandemisi gibi 6énemli kiresel soklarin
3Dogrusallik testi kapsaminda modele dahil edilen tahmin edilen degerlerin kare ve kiip terimleri orta gelirli

tlkeler igin sirasiyla p=0,290 ve p=0,609; yiiksek gelirli Glkeler icin ise p=0,193 ve p=0,151 diizeylerinde anlamsiz
bulunmustur.
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etkisiyle serilerde yapisal kirllmalarin bulunabilecegine isaret etmektedir. Nitekim yapilan ek analizler,
ekonomik bliylime gostergesinin Ozellikle 2008 krizi déneminde, gelir esitsizligi gostergesinin ise
pandemi doneminde yapisal degisimler sergiledigini ortaya koymaktadir. Bununla birlikte, calismada
kullanilan CIPS testi yatay kesit bagimhhgini dikkate alarak bu tir ortak soklarin etkilerini kismen
icsellestirebilmektedir. KMG’nin birinci farki (AKMG) alindiginda ise duraganlik saglanmaktadir.

Bu durum, orta gelirli llkelerde gelir esitsizligi gostergesinin goérece daha istikrarli bir yapi
sergiledigini, buna karsin ekonomik biyiime gostergesinin daha dalgali ve trend iceren bir yapiya
sahip oldugunu ortaya koymaktadir. Yiksek gelirli tlkelerde ise hem GINI hem de KMG degiskenleri
dizey degerlerinde duragan degildir. Ancak her iki degiskenin birinci farki (AGINI ve AKMG)
alindiginda duraganlik saglanmakta, bu da bu lilkelerde hem gelir esitsizligi hem de ekonomik biyiime
gostergelerinin zaman iginde daha belirgin dalgalanmalar igerdigini gdstermektedir.

Sonug olarak, her iki lilke grubunda da degiskenlerin farkli entegrasyon diizeylerine sahip olmasi,
aralarindaki uzun dénemli iligskinin test edilebilmesi igin panel esbitlinlesme analizine gegilmesini
metodolojik olarak gerekli kilmaktadir. Bu durum, ozellikle orta gelirli Glkelerde gelir esitsizligi ile
ekonomik bliyiime arasindaki iliskinin kisa dénemli dalgalanmalarin 6tesinde, uzun dénemli ve yapisal
bir nitelik taslyabilecegine isaret etmektedir.

Panel veri analizlerinde, degiskenlerin duraganlik diizeyleri farkli oldugunda ve 6zellikle en az bir
degisken I(1) slreci izliyorsa, aralarindaki uzun donemli iliskiyi test edebilmek i¢in esbiitinlesme
analizi yapilmasi gerekmektedir. Bu amagla literatlirde siklikla kullanilan esbitiinlesme testleri
arasinda Pedroni (1999, 2004), Kao (1999) ve Westerlund (2007) testleri 6ne gikmaktadir. Pedroni
ve Kao testleri, birinci nesil testler olup genellikle yatay kesit bagimsizligi varsayimina dayanirken;
Westerlund testi ikinci nesil bir ydntem olarak yatay kesit bagimliligini dogrudan dikkate alabilmektedir.
Bu ¢alismada kullanilan panel veri igin yapilan CD testi sonuglarina goére yatay kesit bagimliliginin
bulundugu anlagilmistir. Bu nedenle egbitlinlesme analizi igin ikinci nesil testlerin kullaniimasi
gerekmektedir.

Tablo 6. Westerlund Bootstrap Panel Esbitiinlesme Testi Sonuglari

Test istatistigi | Gelir Grubu Deger Z-degeri p-degeri Esbiitlinlesme Karan
Gt Orta Gelirli -3,104 -2,652%** 0,0040 Esbitinlesme vardir
Ga Orta Gelirli -8,512 -1,893** 0,0290 Esbltiinlesme vardir
Pt Orta Gelirli -10,870 -2,201%* 0,0140 Esbiitiinlesme vardir
Pa Orta Gelirli -7,120 -2,109** 0,0180 Esbitinlesme vardir
Gt Yiksek Gelirli -2,758 -2,437*** 0,0080 Esbiitiinlesme vardir
Ga Yuksek Gelirli -7,845 -1,726** 0,0420 Esbitinlesme vardir
Pt Yiksek Gelirli -9,983 -2,115%* 0,0170 Esbiitiinlesme vardir
Pa Yuksek Gelirli -6,552 -2,026** 0,0210 Esbltinlesme vardir
Not: ***, ** ve * sirasiyla %1, 5 ve 10 anlamhlik dizeylerini gostermektedir.

Tablo 6'da da goriildigl lizere bu ¢alismada, gelir esitsizligi ile KMG arasindaki uzun dénemli iliskiyi
test etmek amaciyla ikinci nesil test olan Westerlund (2007) tarafindan gelistirilen ve yatay kesit
bagimhiligini dikkate alan yeniden 6rnekleme (bootstrap) yaklasimina dayali panel esbiitiinlesme testi
uygulanmistir. Analizler, orta ve yiksek gelirli Gilke gruplari igin ayri ayri gergeklestirilmistir. Her iki grup
icin de Gt, Ga, Pt ve Pa istatistiklerine karsilik gelen p-degerlerinin 0,05 dlzeyinin altinda olmasi, sifir
hipotezinin reddedilmesini ve boylece gelir esitsizligi ile KMG yani OGT arasinda istatistiksel olarak
anlamli ve uzun dénemli bir esbitinlesme iliskisinin varligini ortaya koymaktadir.

Bu asamada model sonuglarinin glvenilirligini degerlendirmek amaciyla otokorelasyon ve
degisen varyans gibi olasi tanisal sorunlar da dikkate alinmistir. Panel veri analizlerinde yaygin olarak
karsilasilan bu tir sorunlara karsi, ¢alismada kullanilan Westerlund esbitiinlesme testi ile FMOLS ve
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DOLS tahmincileri, heteroskedastisite ve otokorelasyon gibi problemlere karsi direngli (robust) yapilari
sayesinde glvenilir sonuglar sunmaktadir. Dolayisiyla elde edilen bulgularin bu tiir ekonometrik
sorunlardan énemli 6lgtide arindirilmis oldugu degerlendirilmektedir.

Bu bulgu, s6z konusu iki degisken arasindaki iliskinin yapisal ve kalici nitelikte oldugunu;
dolayisiyla kalkinma politikalarinin yalnizca kisa vadeli blylime hedeflerine degil, ayni zamanda
esitsizlik dinamiklerine de duyarli bicimde kurgulanmasi gerektigini géstermektedir. Bununla birlikte,
incelenen dénemde 0Ozellikle 2008 kiiresel finans krizi ve COVID-19 pandemisi gibi énemli soklarin
varhgi, degiskenler arasindaki uzun dénemli iliskilerde yapisal kirilmalarin bulunabilecegine isaret
etmektedir. Nitekim birim kok analizinde de gozlemlenen bu kirilma dinamikleri, esbitiinlesme
iliskisinin zaman igerisinde farkh rejimler altinda sekillenebilecegini gdstermektedir. Bununla birlikte,
¢alismada kullanilan Westerlund egbitlinlesme testi, hata dlizeltme modeli cergevesinde kisa ve uzun
dénem dinamiklerini birlikte ele alarak bu tir ortak soklarin etkilerini kismen yansitabilmektedir.
Bu nedenle elde edilen esbitiinlesme bulgulari, yapisal kirilmalarin olasi etkileri dikkate alinarak
degerlendirilmelidir.

Esbitinlesme iliskisinin tespit edilmesi, degiskenler arasinda uzun dénemli bir denge iliskisi
bulundugunu gostermektedir. Ancak bu iliskinin yoni ve biylklugi hakkinda daha ayrintili bilgi elde
edebilmek amaciyla, bu ¢alismada panel diizeyde FMOLS ve DOLS tahmin yontemleri uygulanmistir.
Bu yontemler, panel veri setlerinde karsilasilan otokorelasyon ve esanhlik gibi sorunlari dikkate alarak
uzun donemli katsayilarin glvenilir bicimde tahmin edilmesini saglamaktadir. Bu nedenle Tablo 7'de
de goriuldgi Gzere panel DOLS ve FMOLS tahminleri yapilmistir.

Tablo 7. Orta ve Yiiksek Gelirli Ulkeler icin Panel DOLS ve FMOLS Tahmin Sonuglari

Gelir Grubu Tahminci Degisken Katsayi t-istatistigi p-degeri
AGINI 165,21%** 9,62 0,0000
GINI (-1) -45,78% % 5.25 0,0000
DOLS
Orta Gelirli GINI (+1) 14,92* 1.69 0,0910
Ulkeler Sabit 1585,31%** 8.21 0,0000
GINI -52,34% %+ -6.47 0,0000
FMOLS
Sabit 4210,77%%* 9.83 0,0000
AGINI 42,87* 1.85 0,0650
GINI(-1) -12,54* 171 0,0880
DOLS
Viiksek Gelirli GINI(+1) 4,32 0.95 0,3420
Ulkeler Sabit 1120,44%** 6.78 0,0000
GINI -11,62* -1.79 0,0740
FMOLS
Sabit 29500,38*** | 7.65 0,0000

Not: *** ** ye * sirasiyla %1, 5 ve 10 anlamhlik dlizeylerini gostermektedir.

Tablo 7’de sunulan sonuglara gore, orta gelirli Glkelerde GINI katsayisindaki artisin kisi basina
disen gelir diizeyini istatistiksel olarak anlamli bicimde azalttigi gérilmektedir. DOLS tahmini, GINI
katsayisinin bir donem gecikmeli degerinin KMG lzerinde anlaml ve negatif etkisini ortaya koymakta
(B = -45,78; p < 0,01), FMOLS tahmini ise bu sonucu uzun dénemli dizeyde teyit etmektedir (B
= -52,34; p < 0,01). Bu bulgular, gelir esitsizliginin orta gelirli Glkelerde ekonomik biiylimeyi uzun
vadede baskilayan yapisal bir faktor oldugunu gostermektedir. Dolayisiyla, esitsizligin azaltilamamasi,
bu Ulkelerin yiliksek gelir grubuna gegcis silirecini zora sokmakta; yani OGT’nin derinlesmesini
tetiklemektedir. Buna karsilk, yliksek gelirli Glkelerde elde edilen katsayilar negatif yonli olmakla
birlikte, daha dlstk biytklikte ve sinirda anlamlilik diizeyinde kalmaktadir. DOLS tahmininde
gecikmeli GINI degeri (B =-12,54; p = 0,088) ve FMOLS tahmininde (B =-11,62; p = 0,074) gozlenen bu
sinirl etkiler, esitsizligin gelismis llkelerde ekonomik bliylime Uizerindeki baskilayici roliiniin gérece
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zayif kaldigini gostermektedir. Bu durum, esitsizligin ekonomik performans Uzerindeki etkisinin,
tlkelerin kalkinma diizeyine gore farklilastigini géstermekte; orta gelirli Glkelerde esitsizlik biylimeyi
yavaslatirken, yiksek gelirli (ilkelerde bu etki daha sinirli diizeyde hissedilmektedir.

DOLS ve FMOLS tahmin sonuglari ile elde edilen bulgular, calismanin temel amaci olan OGT
ile gelir esitsizligi arasindaki iliskiyi destekler niteliktedir. Ozellikle orta gelirli lilkelerde esitsizlik
diizeyinin ekonomik blylme (izerinde giicli ve uzun vadeli bir kisit olusturdugu; dolayisiyla kalkinma
politikalarinin yalnizca bliylimeyi hedeflemekle kalmayip, esitsizlikle miicadeleyi de merkezine almasi
gerektigi sonucuna ulasiimaktadir.

Esbitinlesme testi ile DOLS ve FMOLS tahminlerinden sonra, panel veri analizinde, degiskenler
arasindaki nedensellik iliskilerinin yonini ve yapisini belirleyebilmek amaciyla gesitli nedensellik
testlerinden yararlanilmaktadir. Bu testler arasinda en yaygin kullanilan yontemlerden biri Granger
nedensellik testidir. Ancak bu testin saglikh bir sekilde uygulanabilmesi icin degiskenlerin duragan
olmasi gerekmektedir. Ote yandan, analizde kullanilan degiskenler arasinda esbiitiinlesme iligkisi
tespit edildiginde, klasik Granger testleri yetersiz kalmakta; bu durumda nedensellik analizinin hata
diizeltme modeli (VECM) gergevesinde ele alinmasi gerekmektedir. Panel veri yapisina 6zgi olarak
gelistirilen Dumitrescu ve Hurlin (2012) testi ise hem seriler arasi heterojenligi hem de yatay kesit
bagimliligini dikkate alarak panel dizeyinde nedensellik iliskisini istatistiksel olarak test edebilme
imkani sunmaktadir. Bu calismada, GINI ile KMG degiskenleri arasinda daha Once esbiitiinlesme
iliskisi tespit edilmis oldugundan, klasik Granger testi yerine Dumitrescu-Hurlin panel nedensellik
testi tercih edilmistir.

Tablo 8. Dumitrescu-Hurlin Panel Nedensellik Testi Sonuglari
Nedensellik Yonii | Gelir Grubu Z-bar Z-bar tilde p-degeri Nedensellik Karari
Orta Gelirli 16,996 14,197 0,0000*** Nedensellik vardir
GINI »KMG
Yuksek Gelirli | 3,798 2,938 0,0033** Nedensellik vardir
Orta Gelirli 27,220 22,995 0,0000*** Nedensellik vardir
KMG - GINI
Yuksek Gelirli | 10,568 8,764 0,0000*** Nedensellik vardir

Not: ***, ** ve * sirasiyla %1, 5 ve 10 anlamhlik diizeylerini gostermektedir.

Tablo 8'de de gorildigi lizere Dumitrescu ve Hurlin panel nedensellik testi sonuglari, hem orta
hem de yuksek gelirli tilke gruplarinda GINI ile KMG degiskenleri arasinda karsilikli nedensellik iliskisi
bulundugunu ortaya koymaktadir. Orta gelirli tlkelerde her iki nedensellik yoni igin elde edilen
Z-bar ve Z-bar tilde istatistikleri oldukga yiksek seviyelerde olup, bu sonuglar nedensellik iliskisinin
glclli bicimde var oldugunu gostermektedir (p < 0,01). Yiiksek gelirli tilkelerde ise her iki yonde de
nedensellik iliskisi istatistiksel olarak anlamli olmakla birlikte, Z-bar degerlerinin daha diisiik diizeyde
olmasi, bu (lkelerde iliskinin gorece daha zayif fakat yine de istikrarli oldugunu distiindiirmektedir.
Bu bulgular, hem gelir esitsizliginin ekonomik billylime zerinde etkili oldugunu hem de biyimenin
esitsizlik dinamiklerini sekillendirebildigini, dolayisiyla bu iki degisken arasinda ¢ift yonla bir etkilesim
yapisinin s6z konusu oldugunu ortaya koymaktadir.

Bu calismada elde edilen Dumitrescu-Hurlin panel nedensellik testi bulgulari, literatlrde siklikla
vurgulanan esitsizlik ve bliyiime arasindaki ¢ift yonll iliskiyi destekler niteliktedir. Orta gelirli
Ulkelerde hem GINI » KMG hem de KMG » GINI yonlerinde tespit edilen istatistiksel olarak anlamh
ve glicli nedensellik, Cornia (2004) ile Stiglitz (2014) gibi calismalarda 6ne ¢ikan yapisal esitsizliklerin
ekonomik biliylime Gzerindeki ¢ok boyutlu etkilerine paralel bir gériiniim sergilemektedir. Bu sonug,
ayni zamanda Egawa (2013) ve Islam (2015) tarafindan gelistirilen, esitsizligin beseri sermaye ve
yatirim ortamini olumsuz etkileyerek bliylime siirecini zayiflattigi yoniindeki gorislerle de uyumludur.
Ote yandan, yiiksek gelirli tilkelerde gdzlenen cift yénli nedensellik iliskisi daha sinirli diizeyde olsa
da istatistiksel olarak anlamli bulunmustur. Bu durum, gelismis ekonomilerde blylmenin esitsizlik
yapisini sekillendirebilme kapasitesinin stirdiglini; buna karsin esitsizligin blylme lizerindeki etkisinin
gorece daha zayif oldugunu géstermektedir. Bu bulgu, OECD (2015) raporlarinda dile getirilen, gelismis
tlkelerde esitsizligin blyime Gzerindeki etkisinin azaldigina dair ampirik gézlemlerle ortigsmektedir.
Ayrica bu sonuglarla, Barro (2000)'nin gelir esitsizligi ile ekonomik biylime arasindaki iliskinin
Ulkelerin gelir diizeyine gore farkllasabilecegi yoniindeki yaklagimi da ampirik olarak desteklenmistir.
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Genel olarak, bu ¢alisma esitsizlik ile OGT/ blytume arasindaki iliskinin yapisal, baglamsal ve kalkinma
diizeyine duyarlh bir 6zellik tasidigini ortaya koymakta; Acemoglu & Johnson (2005), Birdsall (2006),
Egawa (2013), Ostry, Berg & Tsangarides (2014), Islam (2015) ve Erkisi & Ceyhan (2020) gibi ¢ok sayida
¢alismanin bulgulariyla uyum saglamaktadir.

Sonug

Bu calisma, gelir esitsizligi ile Orta Gelir Tuzagi arasinda var olabilecek nedensel iliskiyi, 1995-2024
donemine ait kapsamli bir panel veri seti araciligiyla analiz etmistir. Panel birim kok testleri, yatay kesit
bagimliligi ve esbitiinlesme analizleri ile desteklenen metodolojik yaklasim, farkl gelir gruplarindaki
tUlkeler arasinda bu iliskinin yonini ve siddetini ayirt etme olanagl sunmustur. Esbitinlesme
iliskisinin tespit edilmesinin ardindan uygulanan FMOLS ve DOLS tahmincileri, gelir esitsizligi ile kisi
basina disen gelir arasindaki uzun dénemli iliskinin hem yonini hem de blyUklUglin istatistiksel
olarak glivenilir bir sekilde ortaya koymustur. Bu tahminler, orta gelirli Gilkelerde esitsizligin blylimeyi
istatistiksel ve iktisadi olarak anlamli bicimde sinirladigini gostererek, esitsizlik-blylime iligkisinin
yalnizca kisa donemli etkilere indirgenemeyecegini ortaya koymaktadir.

Elde edilen bulgular, orta gelirli Glkelerde gelir esitsizligi ile kisi basina diisen milli gelir arasinda
istatistiksel olarak anlamli ve cift yonli bir nedensellik bulundugunu gostermektedir. Bu durum,
esitsizligin yalnizca bir kalkinma sonucu degil, ayni zamanda kalkinma siirecini sekillendiren belirleyici
bir unsur oldugunu ortaya koymaktadir. Yiiksek gelirli Gilkelerde ise benzer sekilde ¢ift yonli nedensellik
iliskisi gozlemlenmis olsa da esitsizlikten bliyiimeye dogru etki gérece daha zayif kalmakta; ekonomik
blylmenin esitsizlik dizeyini etkileyebildigi gorilmektedir. Bu farklilasma, (lkelerin kalkinma
asamalarina gore esitsizlik-bliylime iligkisinin bigim degistirdigini ve politika tasariminda bu yapisal
heterojenligin gbz 6nlinde bulundurulmasi gerektigini ortaya koymaktadir.

Calismanin sonuglari, 6zellikle orta gelirli Ulkelerde gelir esitsizliginin ekonomik blylumeyi
sinirlayan yapisal bir engel haline geldigini ve bu nedenle Orta Gelir Tuzaginin asilmasini zorlastirdigini
gbstermektedir. Bu baglamda, kalkinma sirecinde esitsizligin yalnizca sosyal politika konusu
olarak degil, ayni zamanda ekonomik biiylimeyi dogrudan etkileyen bir unsur olarak ele alinmasi
gerektigi anlasiimaktadir. Sadece bliyiime odakl yaklasimlar, yapisal esitsizlikleri goz ardi ettiginde
surdurilebilirlikten uzak sonuglar dogurabilmekte; dolayisiyla kalkinma stratejilerinin esitsizligi
azaltici 6nlemlerle desteklenmesi kritik hale gelmektedir.

Calismanin bulgulari, esitsizligin yalnizca sosyal bir sorun degil, ayni zamanda ekonomik biylime
dinamiklerini etkileyen 6nemli bir yapisal unsur oldugunu gostermektedir. Orta gelirli llkelerde,
gelir esitsizliginin ekonomik dinamizmi sinirlayarak yliksek gelir grubuna gegis stirecini zorlastiran
faktorlerden biri oldugu ve bu yonlyle Orta Gelir Tuzaginin kalicihgl Gzerinde etkili olabilecegi
degerlendirilmektedir. Bu cergevede, kalkinma stratejilerinin yalnizca bilylimeye odaklanmasi
yetersiz kalmakta; yapisal esitsizlikleri azaltmaya yonelik politikalarin da siirece entegre edilmesi
gerekmektedir. Esitsizlikle micadele, yalnizca sosyal adalet agisindan degil, ayni zamanda
surdurulebilir ve kapsayici bliylime icin de temel bir politika 6nceligi olmaldir.

Gelir esitsizligi ile Orta Gelir Tuzagi arasindaki ¢ift yonli nedensellik iliskisi, kalkinma stratejilerinin
yalnizca bliyiime hedefleriyle sinirl kalamayacagini géstermektedir. Orta gelirli Gilkelerin yiiksek gelir
diizeyine ulasabilmesi icin makroekonomik gostergelerde ilerleme saglanmasi yeterli degildir; bunun
yani sira beseri sermayenin gliclendirilmesi, kaliteli ve kapsayici egitim ile saglhk hizmetlerine erisimin
artiriimasi, firsat esitliginin saglanmasi, Gretim yapisinin teknoloji odaklh donlsiimi ve kapsayici isglici
piyasalarinin olusturulmasi da gereklidir. Gelir ve servet tizerinde adil vergilendirme mekanizmalarinin
kurulmasi, kamusal kaynaklarin etkin ve seffaf bir sekilde kullanilmasi, hukukun UstlinlGgu, bireysel
ozgurluklerin korunmasi ve yonetisim kalitesinin artirilmasi gibi kurumsal reformlar da esitsizligin
azaltilmasi ve siirdirilebilir kalkinmanin saglanmasi agisindan kritik Snemdedir.
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Summary

Income inequality is a longstanding concern in development economics, not only for its social
ramifications but also for its impact on macroeconomic stability and long-term growth. Recently,
research has increasingly focused on how inequality interacts with structural barriers to development,
particularly the Middle-Income Trap (MIT)—a condition where countries reach middle-income status
but fail to transition into high-income levels, resulting in prolonged stagnation. While this is often
linked to institutional inefficiencies, limited innovation, and rigid economic structures, the role of
inequality in sustaining stagnation has been largely understudied from a causal perspective. Most
existing literature emphasizes correlations, offering little insight into whether inequality acts as a
structural force that perpetuates underdevelopment. This study addresses that gap by examining the
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causal interaction between income inequality and the MIT using panel data from 1995 to 2023 for
a sample of middle- and high-income countries. It aims to clarify whether inequality merely reflects
development challenges or contributes to persistent stagnation.

The analysis employs the Gini index to measure inequality and per capita gross national income
(GNI) as a proxy for development. Recognizing institutional and policy differences, countries are
grouped by income level to capture heterogenous dynamics. Methodologically, the study applies
second-generation panel econometric techniques that account for cross-sectional dependence
and heterogeneity. The Pesaran CD and CIPS tests are used to detect interdependencies and check
stationarity. The Westerlund cointegration test assesses long-term relationships between inequality
and income, while the Dumitrescu-Hurlin panel causality test explores the direction of causality—
whether inequality affects development, the reverse, or both.

Empirical results confirm strong cross-sectional dependence and validate the use of second-
generation methods. Some variables are non-stationary at levels but become stationary after first
differencing. Cointegration tests reveal a significant long-term relationship between inequality and per
capita income across both income groups. Causality results offer nuanced insights: in middle-income
countries, strong bidirectional causality suggests a feedback loop—inequality restricts development
by undermining human capital, reducing investment, and limiting mobility; stagnation in turn deepens
inequality through limited access to education, healthcare, and formal employment. This mutual
reinforcement appears to be a defining feature of the MIT. In high-income countries, causality is also
bidirectional but statistically weaker, likely due to stronger institutions and redistributive systems that
mitigate the adverse effects of inequality.

These findings highlight the asymmetrical and context-specific nature of the inequality-development
relationship. In middle-income economies, inequality is not just a consequence of underdevelopment
but a structural barrier to growth. In contrast, in high-income countries, inequality often results from
broader growth patterns shaped by policy and institutional choices. Thus, reducing inequality should
be seen not only as a matter of social justice but also as a strategic tool for overcoming the MIT and
fostering sustainable progress.

The study carries key policy implications. Expanding access to quality education and vocational
training is essential for building human capital and promoting mobility. Progressive taxation and
targeted social transfers can reduce disparities. Active labor market policies—such as wage subsidies,
employment services, and worker protections—can lower informality and boost participation.
Institutional reforms to enhance transparency, accountability, and access to services are vital,
especially in middle-income settings. Furthermore, investments in innovation, infrastructure, and
productivity are crucial to support structural transformation and long-term growth.

In conclusion, the findings confirm that inequality and development are causally linked. In middle-
income countries, inequality emerges as both a symptom and a cause of stagnation, while in high-
income countries, managing inequality remains essential for social cohesion and macroeconomic
resilience. These results underscore the need to integrate equity into national development
strategies—not only to reduce disparities, but to unlock inclusive and sustained economic growth.
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technological developments in operations management. It seeks
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Investment, and Energy Efficiency Improvement were identified as
the most critical metrics in evaluating the sustainability impact of
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0Oz
Amag: Bu calisma, operasyon yonetiminde teknolojik gelismelerin gevresel, ekonomik ve sosyal etkilerini

degerlendiren surdurilebilirlik metriklerini tanimlamayi ve analiz etmeyi amaglamaktadir. Dijital dontsim
sureglerinde strdirilebilir karar alma mekanizmalarini desteklemek hedeflenmistir.

Yontem: llgili stirdirilebilirlik gdstergelerini belirlemek icin bir literatiir taramasi yapilmistir. Cevresel
(6rn. enerji verimliligi), sosyal (6rn. galisan guvenligi, dijital beceriler) ve ekonomik (6rn. maliyet etkinligi)
boyutlari kapsayan bu metrikler, nesnel agirliklar atamak ve dengeli, veri odakl bir degerlendirme saglamak
amaciyla Fuzzy CRITIC yontemi ile analiz edilmistir.

Bulgular: Fuzzy CRITIC analizi, dijital teknolojilerin operasyon yonetiminde sirduirilebilirlige etkisinin
degerlendirilmesinde teknoloji geri 6deme siresi, dijital beceri ve yetkinlik gelistirme orani, teknoloji
yatirimlarinin geri donust ve enerji verimliligi iyilesmesi metriklerinin en kritik gostergeler olarak 6ne
¢iktigini ortaya koymustur.

Sonug: Onerilen metrikler, teknolojik gelismelerin siirdiiriilebilir operasyonlar agisindan daha biitiinciil bir
sekilde degerlendirilmesini saglamaktadir. Bu galisma, yeniliklerin strdurtlebilirlik hedefleriyle uyumlu hale
getirilmesini amaglayan arastirmacilar, uygulayicilar ve politika yapicilar igin pratik gikarimlar sunmaktadir.

Anahtar Kelimeler

Surdurlebilirlik, Operasyon Yonetimi, Dijitallesme, Performans, Karar Verme Modelleri

Introduction

The increase of the importance of digital technologies in operations management has transformed
the processes, proposing new operational dynamics (Angelopoulos et al., 2023). With this respect,
technological developments are one of the critical factors that trigger alterations in the operations
management field. Rapid developments through digitalization transform the landscapes of operations
management; therefore, radical changes caused by disruptive technologies should be managed by
organizations (Choi et al., 2022). However, sustainability is a great concern for organizations and it
should be considered as an integral component in adapting to these technological shifts. Sustainable
practices need to be embedded in every stage of digital transformation to ensure that environmental,
social, and economic impacts are effectively managed and minimized (Lai et al., 2023). These changes
also directly affect the metrics used to assess sustainable operations management practices. From
a more traditional point of view, metrics deliver necessary links between strategy, execution, and
value creation in processes (Melnyk et al., 2004). Hence, they are critical for overall efficiency and
operational success. Therefore, changes in operational procedures should be applied to metrics, and
organizations should adopt newer and up-to-date metrics.

Understanding how technological advancements contribute to sustainable operations
management requires a shift from traditional, one-dimensional performance metrics to more
integrated and meaningful indicators. While efficiency, cost reduction, and output rates remain
important, they no longer suffice on their own in evaluating the broader impacts of emerging
technologies in today’s complex operational landscapes (Hariram et al., 2023). Recent studies have
emphasized that sustainability across environmental, social, and economic domains has become
central to this assessment, reflecting the growing demand for responsible and future-oriented
management practices (Dichabeng et al., 2025). This necessitates a rethinking of how organizations
align technological integration with sustainability objectives, rather than treating them as separate
or sequential concerns.

By embedding sustainability into the core of operations, companies do not only minimize
environmental harm but also foster social equity and ensure economic resilience. Accordingly,
evaluating technology’s role in promoting responsible resource use, ethical labor practices, and long-
term profitability is no longer optional, it is a strategic necessity for modern operational excellence.

For any meaningful evaluation of technological solutions, it is now more important than ever to
consider all three dimensions of sustainability environmental, social, and economic. As organizations
navigate increasingly complex digital transformations, relying on traditional metrics alone is no
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longer sufficient. Instead, understanding and implementing modern sustainability indicators has
become a key factor in maintaining competitiveness, achieving operational efficiency, and fulfilling
broader sustainability commitments (Lai et al., 2023). Therefore, it is essential to take these aspects
of sustainability into account when evaluating sustainable operations. From this perspective, this
research seeks to recognize innovative sustainability metrics that have arisen due to technological
developments in operations management, emphasizing environmental, social, and economic
sustainability. It aims to provide recommendations for organizations looking to adopt these newer
sustainability metrics in their operations management practices, ensuring that technological
developments contribute positively to their sustainability goals.

This study is designed as follows: the second section will cover a detailed literature review that
discusses the evolving structure of metrics in operations management by comparing traditional
and newer metrics, with a particular focus on sustainability dimensions; environmental, social,
and economic. The third section will present the framework of the chapter, where new metrics are
introduced for sustainable operations management in the context of technology development. This
section willinclude different sub-sections, proposing distinct metrics for each sustainability dimension,
addressing how technological advancements contribute to sustainable operations. Section 4 covers
outline the methodology used to assess and evaluate the proposed metrics. The Fuzzy CRITIC method
will be introduced as the primary evaluation tool to measure and manage uncertainty and complexity
in the metrics, particularly for assessing sustainability outcomes in operations management. The
section will also describe the data collection process, model development, and any assumptions
made. After that, Section 5 consist of implementation and results. Lastly, discussions and conclusions.

Literature Review: Evolution of Metrics in Operations Management

Operations management is a strategic area that encompasses the processes of effectively planning,
executing and controlling the resources of organizations. Historically, metrics used to evaluate success
in this area have focused mostly on classical performance indicators such as productivity, efficiency,
cost control and delivery times (Neely et al., 1995). Especially with the development of process
improvement methods, these metrics have become the basic tools for measuring organizational
performance (Gunasekaran et al., 2001). According to literature review, there are lots of studies
about metrics in operations management (Melnyk et al., 2004; Gunasekaran & Kobu, 2007).

However, globalization, increasing environmental pressures, societal expectations and the rapid
development of digital technologies have transformed the scope of metrics used in operations
management. While traditional metrics focused only on short-term financial outputs, today
businesses must also consider multidimensional performance criteria such as long-term sustainability,
environmental responsibility, social impact and technological adaptation (Elkington, 1998; Kleindorfer
et al., 2005). Hence, sustainability becomes more important with the development of technology.
Academic studies conducted in recent years clearly demonstrate that operational performance
should be evaluated within the framework of sustainability. Ahi and Searcy (2013) state that the
indicators used in the context of sustainable supply chain management are quite diverse and that a
standard metric framework has not yet been established. Similarly, Chardine-Baumann and Botta-
Genoulaz (2014) emphasized the importance of multi-criteria performance measurement, arguing
that environmental, social and economic performance indicators should be considered together.

Besides sustainability, the role of technology has become increasingly central in this transformation
process. Especially with the integration of Industry 4.0, loT (Internet of Things), big data, artificial
intelligence (Al) and automation systems into operations management, measuring the impact of
technology on sustainability has become an important research area (Hwang et al., 2014; Frank et
al., 2019). Choi et al. (2022) states that digital transformation causes radical organizational structural
changes and that this transformation should be monitored with appropriate metrics. Moreover,
Angelopoulos et al. (2023) emphasize that digital technologies not only increase efficiency in
operational processes, but also positively affect environmental performance and social balance.

Recent studies further deepen this perspective by focusing specifically on artificial intelligence
and platform-based operational structures. Martuscelli et al. (2026) provide a comprehensive
systematic literature review on the use of artificial intelligence in operations management and
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propose a classification framework for achieving operational excellence in manufacturing. Their
findings highlight that Al-driven metrics increasingly focus on real-time decision-making, predictive
capabilities, and process adaptability rather than traditional static performance indicators. Similarly,
Yandamuri (2026) emphasizes the role of Al-enabled workflow automation and predictive analytics in
enhancing enterprise operations. The study shows that integrating predictive models into operational
processes not only improves efficiency but also enables more proactive and data-driven performance
measurement systems.

In addition, Fu et al. (2026) examine the evolution of supply chain ecosystems through
platformization and propose a two-stage model explaining how digital platforms reshape operational
structures. Their findings suggest that platform-based operations require new performance metrics
that capture network effects, collaboration intensity, and ecosystem-level value creation rather than
firm-level efficiency alone.

Therefore, in recent years, there is a need for consider sustainability and digital technologies
together in operations management (Akbari et al., 2022). The number of studies on determining
technology-focused sustainability metrics is increasing. For example, Machado et al. (2020)
examined the potential of digital technologies to reduce the environmental footprint. Similarly,
Yadav et al. (2020) analyzed the relationship between technological maturity level and sustainable
operational performance and proposed new metrics in this context. Moreover, Dichabeng et al.
(2025) comprehensively analyzes the role of digitalization in measuring sustainable performance by
focusing on the development of sustainability indicators in the context of smart and connected digital
production systems. Similarly, Duan et al. (2025) evaluates the impacts of digital technologies and
environmental sustainability on circular supply chains using the fuzzy TOPSIS model and numerically
bases the environmental benefits of technological integration. In addition, Opoku and Li (2025)
empirically examine the impacts of sustainable management practices on operational and sustainable
performance in developing economies, emphasizing the decisive power of managerial practices in
shaping sustainability performance. In line with these studies, this research also reveals that digital
transformation should be evaluated not only with its technological or economic dimensions, but also
with social and environmental sustainability indicators.

Therefore, by considering the importance of the topic, this study aims to determine
multidimensional and up-to-date sustainability metrics to measure the effects of technological
developments on sustainable operations management, based on these developments in the existing
literature. The developed metrics are expected to contribute to both the academic field and guide
practical applications.

Development of New Metrics for Assessing Technological Advancements in Sustainable Operations
Management

The rapid emergence of digitalization and advanced technologies has significantly reshaped
operations management in recent years (Lai et al., 2023). From Al and the loT to robotic process
automation and data analytics, these innovations are redefining how businesses manage workflows,
make decisions, and deliver value. While these tools offer clear gains in speed and efficiency
(Demartini et al., 2019), they also bring forward an urgent need to realign operational strategies with
sustainability goals (Jianing et al., 2024).

Sustainability today is no longer confined to environmental issues alone; it also encompasses
economic stability and social responsibility (Hariram et al., 2023). Improving operational efficiency
is valuable, but so is reducing ecological damage, ensuring ethical labor practices, and supporting
long-term financial resilience (Jianing et al., 2024). To fully understand the role of technology in
supporting these goals, there is a growing need for more comprehensive evaluation tools. Traditional
metrics such as cost reduction, speed, or throughput offer only a partial view. They often overlook
how technologies contribute to resource conservation, waste reduction, and social equity. Therefore,
operations managers must begin to incorporate updated sustainability metrics that reflect the
broader impact of digital technologies on people, profit, and the planet (Dichabeng et al., 2025).

In order to fill this gap, this study focuses on the development of new metrics that can evaluate
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the impacts of technological developments on sustainable operations management. These metrics
are based on three main sustainability dimensions: environmental sustainability, social sustainability
and economic sustainability. The metrics determined for each dimension measure how digital
technologies have an impact on operational processes and how these impacts contribute to long-
term sustainability goals (shown in Table 1).

Table 1. Sustainability Metrics

Sustainability Metrics

Explanation

Sustainability Dimension

Related Literature

Carbon Footprint
Reduction

Reduction in greenhouse gas
emissions thanks to technology

Environmental

Tabaku et al. (2025)

Energy Efficiency
Improvement

Reduction in energy
consumption per unit of output

Environmental

Cai et al. (2025)

Waste Reduction Rate

Reduction rate in waste
production through
digitalization

Environmental

Fatorachian & Pawar
(2025)

Sustainable Resource
Usage

More efficient use of resources
such as water, raw materials,
etc. with digital solutions

Environmental

Butturi et al. (2025)

Employee Health and

Effect of technologies such as

Period

new technologies

automation to reduce work Social Ozobu et al. (2025)
Safety Index .

accidents
Dlglt?| §k|||s & Raﬁte of development of digital Social Molla et al. (2025)
Upskilling Rate skills of employees

Access to technology and equal
Technf)logy utilization of all employee Social Cen et al. (2025)
Inclusiveness Index

groups
Return on Technology | Financial r.etur_n on Economic Ze & Loang (2025)
Investment technological investments

. Operational cost reduction

Cost SaV|.ngs through achieved through digital Economic Atieh et al. (2025)
Automation A

technologies
Technology Payback Investment payback period of Economic Gao et al. (2025)

In this study, a total of 10 metrics covering environmental, social and economic sustainability
dimensions were determined in order to evaluate the effects of technological developments on
sustainable operations management in a multidimensional manner. While traditional operations
management metrics generally focus on direct operational outputs such as efficiency, production
volume, cost reduction and delivery time; the metrics in this list aim to measure the effects of
technological developments on environmental, social and economic sustainability. Especially with
the spread of technologies such as digitalization, automation, Al and data analytics, indicators such
as carbon footprint reduction, energy efficiency, digital skill development and return on technology
investments have become important performance criteria of modern operations management.
Therefore, these sustainability metrics were developed to evaluate not only internal business efficiency
but also more responsible, inclusive and sustainable business models that create long-term value
and are often defined as “new generation metrics” in the literature. These metrics aim to measure
the effects of digitalization and technological transformation in today’s operational processes both
guantitatively and qualitatively. While environmental metrics measure direct environmental impacts
such as energy efficiency and carbon footprint, social metrics focus on human-oriented indicators such
as employee safety and increasing digital competencies. Economic metrics are aimed at evaluating
the financial return and cost-effectiveness of technological investments. These determined metrics
will be weighted with the Fuzzy CRITIC method in the continuation of the study, enabling an objective
and holistic analysis of sustainability performance.
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Methodology: Fuzzy CRITIC

Fuzzy Logic

The concept of fuzzy logic was first put forward in 1965 by Prof. Lotfi A. Zadeh. Zadeh’s aim was
to develop systems that could more closely mimic human thinking and decision-making processes
(Saoud et al., 2025). Fuzzy logic is a logic system that can model situations that cannot be defined
with clear boundaries, are uncertain or partially true (Hatefi et al., 2025). While the truth value of a
proposition in classical binary logic can only be “true” (1) or “false” (0), in fuzzy logic a proposition
can take any value between 0 and 1 (Dinger et al., 2025). This approach is quite effective in modeling
real-world uncertainties and “partially true” situations. One of the most important features of fuzzy
logic is that it can use linguistic variables to describe real-life uncertainty. In classical mathematical
systems, variables are usually defined with numerical (quantitative) expressions, but in fuzzy logic,
these variables can be defined in verbal terms, that is, in expressions naturally used by people. Such
expressions can be defined as “linguistic scales” or “linguistic terms”. The advantage of linguistic scales
is that they can better model human thinking (Gokalp & Eti, 2025). When making decisions, people
usually think not with precise numbers, but with verbal expressions such as “a little fast”, “very slow”,
“low risk”, “medium effective”. Thanks to fuzzy logic, these uncertain and relative expressions can be
converted into mathematical operations. This approach is particularly effective in expert systems,
Al applications, control systems, and user-oriented interfaces. For example, a washing machine can
automatically set the appropriate wash time by recognizing linguistic scales such as “lightly soiled,”
“medium soiled,” and “very soiled.”

For example, while the expression “the weather is hot” cannot be clearly evaluated as true or false
in classical logic, fuzzy logic makes a more flexible evaluation by assigning a truth value of 0.7 to this
situation. Recently, fuzzy logic is effectively used in many areas such as automatic control systems, Al,
robotics, air conditioning systems and medical diagnosis.

CRITIC & Fuzzy CRITIC Method

In intricate and unpredictable decision-making scenarios, accurately assessing the significance of
criteria is a crucial factor that directly influences the quality of the decisions made. In this situation,
the CRITIC (Criteria Importance Through Intercriteria Correlation) approach enables the identification
of objective weights founded on the degrees of variation and connection among criteria, eliminating
the necessity for subjective assessments from decision-makers (Diakoulaki et al., 1995). Nonetheless,
when uncertainty and ambiguous data are present in the decision context, the traditional CRITIC
approach might be inadequate (Haleem et al., 2021). The Fuzzy CRITIC method, designed for these
scenarios, integrates fuzzy logic concepts with the CRITIC methodology and incorporates fuzzy
information provided by decision-makers using linguistic terms (Haktanir & Kahraman, 2022). With
this approach, ambiguous relationships among criteria can be represented more accurately, leading
to more consistent weights. The literature suggests that the Fuzzy CRITIC method enhances decision-
making quality and serves as a valuable tool for addressing multi-criteria issues, particularly in
applications related to energy, sustainability, and industry 4.0 (Mukhametzyanov, 2021; Liu et al.,
2023). In this regard, Fuzzy CRITIC emerges as a comprehensive decision support instrument that
considers both uncertainty and inter-criteria relationships.

For implementation of fuzzy CRITIC;

Stage 1: Problem Definition and Criteria Determination

In the first step, the problem that is the subject of the decision-making process is clearly defined
and the evaluation criteria are determined. These criteria are selected according to the opinions of
the decision makers and the purpose of the study.

Stage 2: Determination of Linguistic Scale and Selection of Defuzzification Method of Fuzzy
Numbers

In this study, a seven-stage verbal evaluation scale was preferred in order to express expert
opinions linguistically in the decision-making process. Each linguistic expression was modeled with
the corresponding trapezoidal fuzzy numbers. Trapezoidal fuzzy numbers provide wider definition
ranges, especially compared to triangular structures, and enable more detailed and realistic modeling
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of uncertainty. In the stage of converting these data with fuzzy values into numerical form, a method
developed by Wang et al. (2006), which is frequently referenced in the literature, was used. The
method in question (Equation 1) calculates the average value by considering the four basic parameters
of the trapezoidal number and thus provides a single numerical value that can be used in decision
analyses.

A= 3(x e x e, - ) )
Linguistic Scale and the crisp values of the method is shown as following; Very Low (VL), Low (L),

Medium Low (ML), Medium (M), Medium-High (MH), High (H), Very High (VH) and the crisp values
are 0.067, 0.200, 0.350, 0.500, 0.65, 0.800, 0.933, respectively.

Stage 3: Decision Matrix Preparation

At this stage, a decision matrix is created that covers experts and metrics. Each decision maker’s
assessment of a particular metrics is located in a cell of the matrix and each value is symbolized by
air.

Stage 4: Normalization of the decision matrix

In this study, the criteria should be divided into two as beneficial and non-beneficial in nature.

For non-beneficial criteria, low values are preferred and, in this case, the normalization process is
carried out with Equality (3).

For beneficial criteria high values are considered more advantageous and normalization is carried
out using Equality (4).
In these equations;

X, presents the normalized matrix, a; is the minimum value, and a/_+ is the maximum value.

a,- a’

Xij = W
(3)

au - a"

a'-a;

ij
(4)

Stage 5: Calculation of Correlation Coefficient Between Criteria

The correlation between attributes can be found using equation 5 Py

)Tjand )Tk : mean values of jth and kth attributes.

2205 (57) A[En0%) 22 (x50 ®

Stage 6: Sample Standard Deviation Calculation

To obtain information about the distribution of each criterion and data spread, the sample
standard deviation is calculated with Equation (6).

o= {1/ (n-1) 25 (%) (©)

Stage 7: Determining index C.

The Cindex considers both the information content of the criteria and their relationship with other
criteria. This value is found using Equation (7) and represents the discrimination of each criterion.

¢ =030, 7
Stage 8: Calculation Weights of the Criteria

In the last step, the relative importance of each criterion, that is, its weight, is obtained with the
help of Equation (8). Weights are determined proportionally according to C indices. By comparing the
weight values obtained, the criteria can be analysed according to their order of importance.

W = 6/TG ®
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Implementation and Results

In this study, new sustainability metrics were determined in order to evaluate the impact of
technology developments on sustainable operations management. In this process, the weights
of sustainability metrics were calculated using the Fuzzy CRITIC method. In the first step, 10 basic
indicators based on environmental, social and economic sustainability dimensions reflecting
sustainability metrics were determined and the weights of each metrics were calculated using the
Fuzzy CRITIC method. A total of nine experts participated in the implementation of this method. The
professional characteristics of the participants are presented in the Table 2.

Table 2. Professional Characteristics of Experts

Experts Position Profession

Expert 1 Sustainability Manager Corporate Sustainability Strategy
Expert 2 Operations Manager Process Optimization

Expert 3 Environmental Consultant Sustainable Practices

Expert 4 Industrial Engineer Technology in Sustainable Production
Expert 5 Data Analyst Performance Analysis

Expert 6 Supply Chain Manager Sustainable Supply Chains
Expert 7 Renewable Energy Specialist Eco-friendly Technology

Expert 8 IT Specialist Automation in Operations
Expert 9 Corporate Finance Expert Cost-Benefit Analysis

The experts in this study are competent in the environmental, economic and social dimensions of
sustainability, as well as the impact of technological developments on operations management. The
experts have knowledge in areas such as sustainable production, green supply chain, data analysis,
environmentally friendly energy technologies and financial sustainability. In addition, a multi-faceted
approach has been adopted in which the use of technology is evaluated not only in terms of efficiency
but also in terms of social benefit and social responsibility. In this way, sustainable operations
management has been addressed from a holistic perspective.

Experts were asked to evaluate new sustainability metrics for technology developments in
sustainable operations management for by using the linguistic variables presented in Table 4. Expert
(E) evaluations for each metrics are presented in Table 3.

Table 3. Expert’s Linguistic Evaluations

Sustainability Metrics (SM) E1 E2 E3 E4 E5 E6 E7 E8 E9
S,,1 | Carbon Footprint Reduction L ML VL VL VL VH VL L VL
SM, | Energy Efficiency Improvement L L L L M L L L L
SM, | Waste Reduction Rate VL ML ML ML ML VL ML ML ML
SM, | Sustainable Resource Usage MH |MH | M M M M M M M
SM, | Employee Health and Safety Index | MH | VL MH | H MH | H MH | MH | VH
SM, | Digital Skills & Upskilling Rate H M H H H H H H H
SM, | Technology Inclusiveness Index H VH H VH VH VH VH ML VH
SM, | Return on Technology Investment | VL VL L L L L L M L
SM, | Cost Savings through Automation H ML H ML | VH ML ML ML | VL
SM,, | Technology Payback Period L ML |VL |VL |VL |VH |vL |L VL

In this study, the Fuzzy CRITIC method was applied through several systematic steps. First,
linguistic evaluations obtained from experts were converted into triangular fuzzy numbers based on
predefined scales. Then, these fuzzy numbers were defuzzied to obtain crisp values, which enabled
the construction of the initial decision matrix. In the next step, the decision matrix was normalized
by considering the type of criteria (benefit or cost). Subsequently, the standard deviation of each
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criterion was calculated to measure the contrast intensity, while the correlation coefficients between
criteria were used to determine the degree of conflict among them. Finally, the amount of information
for each criterion was computed, and the objective weights were derived accordingly.

The next stage involves representing each of the linguistic variables using crisp values, and a
normalized matrix is derived using equation 3. In this section, the attributes should be defined as
beneficial or non-beneficial. Since this study focuses on sustainability metrics, except “technology
payback period”, other attributes are categorized under beneficial attributes, and the aim is to
maximize these. “Technology Payback Period” is a cost-type criterion and here it is preferred to be
lower. In terms of sustainability, it is more advantageous to return the investment in a short time. The
normalized matrix for this study is presented in Table 4.

Table 4. Normalized Matrix
M, sM, sM, sM, sMm, sM, M, sM, sM, M,
SM, 0,182 0.327 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.846
SM, 0.182 0.154 0.182 0.154 0.500 0.154 0.154 0.000 0.154 1.000
SM, 0.000 0.327 0.386 0.327 0.327 0.000 0.327 0.250 0.327 0.500
SM, 0.795 0.673 0.591 0.500 0.500 0.500 0.500 0.500 0.500 0.327
SM, 0.795 0.000 0.795 0.846 0.673 0.846 0.673 0.750 1.000 0.000
SM, 1.000 0.500 1.000 0.846 0.846 0.846 0.846 1.000 0.846 0.154
SM, 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.250 1.000 0.000
SM, 0.000 0.000 0.182 0.154 0.154 0.154 0.154 0.500 0.154 1.000
SM,y 1.000 0.327 1.000 0.327 1.000 0.327 0.327 0.250 0.000 1.000
SM,, 0.182 0.327 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.846
After that, correlation values are presented in Table 5.
Table 5. Correlation Values
SM, |SM, |SM, |SM, |SM, |SM_ |SM, |SM, |SM, [SM,

SM, 1.000 0.544 0.918 0.768 0.873 0.563 0.776 0.475 0.593 -0.584
SM, 0.544 1.000 0.479 0.479 0.469 0.435 0.611 -0.042 | 0.402 -0.497
SM, 0.918 0.479 1.000 0.836 0.940 0.352 0.848 0.549 0.646 -0.616
SM, 0.768 0.479 0.836 1.000 0.744 0.538 0.988 0.634 0.956 -0.913
SM, 0.873 0.469 0.940 0.744 1.000 0.249 0.765 0.331 0.539 -0.460
SM 0.563 0.435 0.352 0.538 0.249 1.000 0.518 0.249 0.556 -0.594
SM, 0.776 0.611 0.848 0.988 0.765 0.518 1.000 0.601 0.924 -0.886
SM, 0.475 -0.042 | 0.549 0.634 0.331 0.249 0.601 1.000 0.643 -0.592
SM,y 0.593 0.402 0.646 0.956 0.539 0.556 0.924 0.643 1.000 -0.957
SM,, -0.584 |-0.497 |-0.616 |-0.913 |-0.460 |-0.594 |-0.886 |-0.592 |-0.957 | 1.000

Each metric’s standard deviation o, index values Cj, and weights w, are presented in Table 6.

Table 6. Standard deviation, index values, and weights

oi Cl Wi
SM, 0.4478 1.8236 0.0802
SM, 0.3224 1.9733 0.0868
SM, 0.3978 1.6105 0.0709
SM, 0.3581 1.4216 0.0626

Istanbul Gelisim University Journal of Social Sciences

1817 »




Table 6. Continue

o C, w,
SM, 0.3574 1.6258 0.0715
SM, 0.3949 2.4217 0.1066
SM, 0.3390 1.3071 0.0575
SM, 0.3333 2.0506 0.0902
SM, 0.4122 1.9369 0.0852
SM,, 0.4341 6.5545 0.2884

As a result of the evaluation made according to weight values, the effect of the criteria on the
decision process varies. The highest weight belongs to SM10 (0.2884); this reveals that SM10 is the
most decisive criterion in the decision-making process. Criteria such as SM6 (0.1066), SM8 (0.0902)
and SM2 (0.0868) also have relatively high weight and make a significant contribution to the process.
In contrast, the lowest weight was observed in SM7 (0.0575); this shows that the effect of SM7 on the
decision process is limited. Similarly, SM4 (0.0626) and SM3 (0.0709) are evaluated as lower priority
criteria with low weight. In this context, SM10 is the prominent criterion, and criteria such as SM6 and
SM2 are among the important elements that follow it.

Discussions and Conclusion

In this study, 10 performance criteria covering environmental, social and economic sustainability
dimensions were determined in order to evaluate the effects of digital technologies on sustainable
operations management and the weights of these criteria in decision processes were analyzed.
According to the results, it was observed that there were significant differences between the priorities
of decision makers.

The findings obtained in this study reveal that the impact of digital technologies on sustainability
performance should be evaluated multidimensionally, not only at the operational but also at the
managerial level. The digital transformation process should not be reduced to technology investments
alone; strategic integration of this process with economic, social and environmental sustainability
dimensions is of critical importance for managers.

In the existing literature, the impact of digital technologies on sustainability performance is
generally addressed within the framework of operational efficiency, cost advantage and process
optimization (Choi et al., 2022; Atieh et al., 2025). However, most of these studies do not examine the
social and environmental sustainability dimensions in a sufficiently holistic manner. The findings of
this study provide an original contribution to the literature in that they show that not only economic
but also social and environmental metrics can be decisive in business decision processes. In contrast
to prior studies that predominantly emphasize operational efficiency, the present findings suggest a
more balanced decision structure in which social and environmental criteria also play a significant
role. This indicates a shift from a purely efficiency-driven perspective toward a more integrated
sustainability-oriented evaluation framework.

The highest weight in the analysis results belongs to the “technology payback period” (SM10)
criterion. This finding reveals that managers primarily consider short-term financial returns in digital
investments. Similarly, in the studies of Ze and Loang (2025) and Gao et al. (2025), it is stated that the
payback period is an important factor in shaping investment decisions. However, it should be noted
that decision structures that focus only on short-term economic benefits may undermine long-term
sustainability goals. This finding is consistent with the dominant techno-economic perspective in the
literature; however, unlike previous studies, the current results also demonstrate that such short-
term financial prioritization coexists with increasing attention to non-economic criteria. This suggests
that while traditional investment logic remains influential, it is no longer the sole determinant in
decision-making.

One of the most striking aspects of the findings is that the “digital skills and upgrade rate” (SM6)
criterion, one of the social sustainability indicators, was evaluated with the second highest weight.
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These findings suggest that organizations increasingly recognize the strategic value of human resource
competence within digital transformation efforts. Supporting this view, Molla et al. (2025) highlight
that improving employees’ digital skills directly enhances a company’s ability to adapt to change and
innovate effectively. Therefore, managers are encouraged to treat human capital investment not as an
auxiliary measure but as a core component of digital transformation strategies, embedding training
and upskilling programs into broader organizational planning. Compared to earlier studies that treat
workforce capabilities as a supporting factor, the high ranking of this criterion in the present study
indicates that human capital is increasingly positioned as a central driver of digital transformation
success.

The third-highest ranked criterion is return on technology investment (SM8) reflects a strong
managerial expectation that digital technologies will yield not only infrastructure improvements
but also measurable contributions to profitability. This aligns closely with Atieh et al. (2025), who
underline the economic rationale driving many digital transformation initiatives.

An equally important insight emerges in the area of environmental sustainability: the energy
efficiency increases criterion (SM2) received a nearly equal weight to SM8. This challenges the
assumptions of prior studies, such as Tabaku et al. (2025), where environmental metrics are often
underemphasized in decision-making frameworks. In contrast, this study indicates that environmental
indicators like energy efficiency can rise to strategic prominence when they clearly translate into cost
savings. This underscores a practical shift manager are more likely to prioritize sustainability when it
aligns with operational efficiency and financial logic.

Taken together, these insights reveal the growing need for a strategic mindset in digital
transformation that acknowledges sustainability’s multidimensional nature. Rather than chasing
quick returns alone, leaders must strike a balance between short-term efficiencies and long-
term value creation, ensuring that technological adoption supports resilience, responsibility, and
competitiveness across all fronts. Although financial indicators such as payback period are decisive
in decision-making processes, strategic sustainability criteria such as human resource development
and energy efficiency should not be ignored beyond these indicators. Decision structures focusing on
such long-term effects will enable institutions to achieve permanent and comprehensive success in
digital transformation.

However, digital skill development stands out as a key determinant in the success of digitalization.
The fact that this criterion has the second highest importance in the study clearly shows that human
capital is a strategic resource as much as technology. Therefore, managers’ investments in developing
employees’ digital competencies will increase institutional resilience, facilitate technological
adaptation and strengthen transformation capacity.

On the other hand, the high weight given to environmental sustainability criteria such as energy
efficiency shows that such metrics are not only a part of corporate social responsibility but also an
important element of financial sustainability. Digital solutions that provide energy savings contribute
to reducing environmental impacts and provide direct economic benefits to institutions by reducing
costs. In this context, it is important for managers to integrate environmental metrics into their digital
investment strategies in a holistic manner.

From a practical perspective, the findings of this study provide several actionable implications
for managers and decision-makers. First, managers should not rely solely on short-term financial
indicators such as payback period when evaluating digital investments; instead, they should adopt
a balanced evaluation framework that incorporates social and environmental criteria. Second,
organizations are advised to prioritize employee digital skill development by systematically investing
in training and upskilling programs, as human capital has been identified as a critical success factor
in digital transformation. Third, environmental performance metrics, particularly energy efficiency,
should be explicitly integrated into investment decision models, as they contribute simultaneously to
cost reduction and sustainability goals. Finally, decision-makers are encouraged to design integrated
performance measurement systems that align digital transformation initiatives with long-term
sustainability strategies.
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As a result, the multi-dimensional sustainability approach has become not only a preference for
managers in today’s digital transformation processes, but also a strategic necessity that will create a
competitive advantage. Digital investments should no longer be limited to economic output targets;
they should be evaluated with a holistic perspective that includes areas such as social development,
employee competence and environmental impact. This study clearly shows managers that
sustainability should not be considered as a supporting element, but as a fundamental management
priority that should be positioned at the center of digital transformation strategies. The long-term
sustainability of corporate success will only be possible with the balanced and strategic integration of
economic, social and environmental criteria.
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Ozet

Bu ¢alisma, dijital teknolojilerin siirdiiriilebilir operasyon yénetimine etkilerini degderlendirmek
amaciyla cevresel, sosyal ve ekonomik boyutlari kapsayan ¢ok boyutlu stirdiiriilebilirlik metriklerini
belirlemeyi ve analiz etmeyi amaglamaktadir. Dijital déniisim ¢adinda, teknolojik gelismelerin
isletmeler lizerindeki etkileri yalnizca verimlilik veya maliyet avantajlari ile sinirlh kalmamakta;
cevresel etkiler, calisanlarin dijital yetkinlikleri ve yatirimlarin ekonomik geri déniisleri gibi bircok
sdrdiirtlebilirlik gostergesini de dogrudan etkilemektedir. Bu baglamda calisma, siirdiiriilebilirlik
performansinin élgiimiinde kullanilabilecek giincel metriklerin belirlenmesi ve bu metriklerin karar
verme slire¢lerindeki agirliklarinin analiz edilmesi lizerine odaklanmistir.

Calismada ilk olarak literatiir taramasi ile toplam 10 sirdiiriilebilirlik metrigi belirlenmistir.
Bu metrikler gevresel (karbon ayak izi azaltimi, enerji verimliligi, atik azaltimi, kaynak kullanimi),
sosyal (calisan gtivenligi, dijital beceri gelisimi, teknolojiye erisim) ve ekonomik (yatirrm geri
dénlst, otomasyonla maliyet tasarrufu, teknoloji geri 6deme siiresi) stirdiiriilebilirlik boyutlarinda
siniflandirimistir.  Metriklerin karar siireglerindeki énem diizeyleri, ¢ok kriterli karar verme
tekniklerinden Fuzzy CRITIC yéntemi kullanilarak belirlenmistir. Bu yéntem, hem kriterler arasindaki
iliskivi hem de veri belirsizliklerini dikkate alarak objektif agirlik hesaplamasi yapiimasina imkén
tanimaktadir.

Calisma kapsaminda, farkl sektérlerden dokuz uzman dederlendiriciye séz konusu metrikler
sunulmus ve uzmanlarin dilsel ifadeleri sayisal degerlere déndiistiiriilerek analiz yapilmistir. Analiz
sonucunda, en yiiksek adirliga sahip kriterin «teknoloji geri 6deme siiresi» oldugu belirlenmistir.
Bu bulgu, yéneticilerin dijital yatirnmlarda kisa vadeli finansal geri déniisleri 6ncelikli olarak dikkate
aldigini géstermektedir. Ancak bu yaklasimin uzun vadeli siirdiiriilebilirlik hedeflerini gélgede
birakabilecedi uyarisinda bulunulmaktadir.

ikinci en yiiksek adirlik ise «dijital beceri ve yetkinlik gelistirme orani» kriterine verilmistir. Bu
sonug, sosyal sirdiiriilebilirlik boyutunun, 6zellikle dijital déniisiim siireclerinde insan sermayesinin
gelistirilmesinin kurumsal basarida stratejik bir rol oynadigini ortaya koymaktadir. Ugiincii en yiiksek
agirlik ise «teknoloji yatirimlarinin geri dénlisii» metriginde g6zlemlenmistir. Bu bulgu, isletmelerin
teknolojiyi yalnizca operasyonel iyilestirmeler igin degil, ayni zamanda kérlihk amaciyla da stratejik
olarak degerlendirdigini géstermektedir.

Dikkat ¢ekici bir diger sonug ise, ¢evresel siirdiiriilebilirlik gdstergelerinden biri olan “enerji
verimliligi iyilesmesi” metriginin, ekonomik géstergelere yakin bir agirlikta degerlendirilmis olmasidir.
Bu durum, gevresel kriterlerin karar siireglerinde yalnizca sosyal sorumluluk baglaminda degil, ayni
zamanda maliyet diisiiriicii ve verimlilik artirici etkileriyle de 6nemli bir yer tuttugunu géstermektedir.

Elde edilen bulgular, dijital déniisiim siireglerinde siirdiiriilebilirlik degderlendirmesinin yalnizca
operasyonel degil, ayni zamanda yénetsel diizeyde de biitiinciil olarak ele alinmasi gerektigini ortaya
koymaktadir. Karar vericilerin sadece ekonomik kazanimlari degil, ayni zamanda ¢alisan gelisimi
ve gevresel etki gibi sosyal ve gevresel unsurlari da dikkate almasi, kurumlarin uzun vadeli basarisi
icin kritik 6nemdedir. Calisma, ayrica mevcut literatiire 6zgiin bir katki sunarak, dijital teknolojilerin
sdrdiiriilebilirlik performansi lizerindeki etkisini biittinciil ve ¢cok boyutlu bir yaklasimla analiz etmenin
gerekliligini vurgulamaktadir.

Sonug olarak, bu ¢calisma dijital déniisiim stratejilerinde siirdiiriilebilirligin merkezi bir unsur olarak
ele alinmasi gerektigini, teknolojik yatirimlarin yalnizca kisa vadeli ekonomik getirilere degil, ayni
zamanda sosyal gelisim ve gevresel siirdiiriilebilirlige katki saglamasi gerektigini ortaya koymaktadir.
Gelistirilen metrikler ve kullanilan yéntem, hem akademik ¢alismalar hem de uygulayicilar igin stratejik
karar alma siireglerinde degerli bir ara¢ sunmaktadir.
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Afet Sonrasi lyilestirme Sirecinde Sivil Toplum Kuruluslarinin
Roll ve Karsilastiklari Sorunlar: Koordinasyon, Strdirulebilirlik
ve Direnclilik*

The Role of Non-Governmental Organizations and
the Challenges They Face in Post-Disaster Recovery:
Coordination, Sustainability and Resilience

Salih TOSUN )
Oz
Bu c¢alisma, afet sonrasi iyilestirme siurecinde sivil toplum
kuruluglarinin rollerini ve karsilastiklari sorunlari koordinasyon,
surdirilebilirlik ve direnglilik boyutunda incelemeyi amaglamaktadir.
Nitel yontemle yurltilen arastirmada, literatiir taramasi ve vaka
analizleri kullanilmis; 2023 Kahramanmaras depremleri, Haiti (2010),
Nepal (2015), Banglades (1991) ve ABD-Katrina (2005) ornekleri
karsilastirilmigtir. Bulgular, STK’larin barinma, temel ihtiyaglarin
karsilanmasi, psikososyal destek ve ekonomik toparlanma alanlarinda
kritik roller Ustlendigini; ancak koordinasyon eksiklikleri, finansal
surdirilebilirlikteki kirllganliklar ve toplumsal direnglilik dizeyinin
yetersizligi nedeniyle etkilerinin sinirli kaldigini ortaya koymaktadir.
Karsilastirmali vaka analizi ve lg¢ boyutlu Afet Sonrasi STK Katki
*Bu galisma, “The Role of NGOs in Modeli (AS-SKM), Tirkiye ve Nepal'de gonilli mobilizasyonu ve
the Post-Disaster Recovery Process: yerel katilim destegi ile toplumsal direngliligin glglt, Banglades’te
Coordination, Sustainability, and surdirdlebilirlik uygulamalarinin etkili, Haiti'de koordinasyonun
Re5|l|enc.e bashigiyla .Gth_B_lLSEL zayif ve ABD’de ise finansal kapasitenin yiiksek ancak, direngliligin
International Truva Scientific sosyoekonomik esitsizliklerden etkilendigini ortaya koymustur. Tum
Researches and Innovation e et el A
. o, vakalarda genel olarak stirdirilebilirligin diisiik oldugu gorilmustur.
Congress”, Ganakkale, Tirkiye'de Calisma, afet yonetiminde STK’larin rolinin glglendirilmesi igin
15-16 Mart 2025 tarihlerinde dzet 3ma, Y . . gu¢ o ¢
S kurumsallagmis koordinasyon mekanizmalari, uzun vadeli finansal
bildiri olarak sunulmustur. o o o . -
surdirilebilirlik stratejileri ve toplum temelli direnglilik politikalarinin
gelistirilmesini 6Gnermektedir.
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Abstract

This study aims to examine the roles of non-governmental organizations and the challenges they encounter
in the post-disaster recovery process within the dimensions of coordination, sustainability, and resilience.
Using a qualitative approach with literature review and case analysis, five major disasters were compared:
the 2023 Kahramanmaras earthquakes (Turkiye), the 2010 Haiti earthquake, the 2015 Nepal earthquake,
the 1991 Bangladesh cyclone, and Hurricane Katrina (USA, 2005). Findings show that NGOs play critical
roles in shelter, basic needs provision, psychosocial support, and economic recovery; however, their
effectiveness is limited by coordination gaps, financial fragility, and insufficient community resilience. The
comparative analysis and the three-dimensional Post-Disaster NGO Contribution Model reveal that Turkey
and Nepal demonstrate strong resilience through volunteer mobilization, Bangladesh exhibits sustainable
practices, Haiti faces weak coordination, and the U.S. shows high financial capacity but limited resilience.
The study recommends institutionalized coordination, sustainable financing, and community-based
resilience strategies.

Keywords
Disaster management, NGOs, coordination, sustainability, resilience
JEL Codes:
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Giris

Afetler, yol actiklan fiziksel yikimin otesinde, toplumlarin sosyal dokusunu derinden sarsan,
uzun vadeli etkiler yaratan olaylardir. Yikimin ardindan ortaya ¢ikan kayiplar, yalnizca barinma veya
altyapi sorunlariyla sinirli kalmamakta; bireylerin saglik durumunu, ge¢im kaynaklarini ve toplumsal
uyumlarini da ciddi sekilde etkilemektedir (Park & Yoon, 2022). Afet sonrasi iyilestirme sireci dogasi
geregi karmasik ve ¢ok boyutludur. Yalnizca yollarin, binalarin veya altyapinin yeniden insasini
degil, ayni zamanda ge¢im kaynaklarinin canlandirilmasini, sosyal iliskilerin onarilmasini ve yerel
ekonomilerin yeniden isler hale getirilmesi gibi bir¢ok konuyu kapsamaktadir (Gyawali vd., 2020; Tekin
Babug & Gokge, 2024). Bu nedenle, afet sonrasi iyilestirme; fiziksel, ekonomik ve toplumsal boyutlari
birbirine entegre eden butincil bir yaklasim gerektirir. Streg, genellikle Ui¢ temel agamadan olusur:
acil yardim dénemi, orta vadeli rehabilitasyon siireci ve uzun vadeli direng¢ olusturma evresi. Her bir
asama, kendine 6zgii zorluklar, kaynak ihtiyaglari ve dncelikler barindirmaktadir (Alexander, 2020).

Bu baglamda STK’lar, afet sonrasi iyilesme slrecinde vazgecilmez aktorler arasinda yer almaktadir.
STK’lar, ilk olarak, hizli hareket etme kabiliyetleri ve yerel kosullara dair bilgileri sayesinde acil insani
yardimlarin etkili sekilde ulastirilmasini saglamaktadir. ikinci olarak, ulusal ve uluslararasi aglari
araciligiyla kaynak mobilizasyonu gergeklestirerek uzun vadeli yeniden yapilanma siireglerine katkida
bulunmaktadir. Ugiincii olarak ise, devlet hizmetlerinin sinirli kaldigi durumlarda yerel halkin temel
ihtiyaglarini karsilayarak toplumsal toparlanmayi hizlandirmaktadir (Aldrich & Meyer, 2015; Tierney,
2019). Gida, barinma, saglk, psikososyal destek, egitim ve ekonomik kalkinma gibi cok gesitli alanlarda
faaliyet gosteren STK'lar, afet sonrasi siirecin hem insani hem de kalkinmaci boyutlarinda kritik roller
Ustlenmektedir. Bununla birlikte, STK’larin midahaleleri belirli yapisal kisitlamalarla sinirlanmaktadir.
Oncelikle, koordinasyon eksikligi nedeniyle yardim faaliyetlerinin esgiidiimii zorlasmakta; bu da
kaynaklarin verimsiz kullanilmasina ve bazi bolgelerde hizmetlerin tekrarlanmasina yol agmaktadir
(Ceren, 2021). ikinci olarak, kisa vadeli fon mekanizmalari, uzun soluklu iyilestirme projelerinin
siirdurilebilirligini tehlikeye sokmaktadir (Garcia, 2024). Ugiincii olarak, génillii ydnetimi, yerel
katihm ve kapasite eksiklikleri, toplumlarin afet sonrasi direng gelistirme potansiyelini sinirlayan
dnemli etkenler arasinda yer almaktadir (Ozsenler vd., 2024; Tiirker vd., 2024).

Bu c¢alisma, s6z konusu zorluklardan hareketle su temel soruya yanit aramaktadir: Afet sonrasi
iyilestirme sirecglerinde STK midahaleleri neden g¢ogu zaman daginik, koordinasyonsuz ve
slrdirilemez kalmaktadir? Calismanin amaci, farkli Gilkelerde yasanan biyik 6lgekli afet 6rneklerini
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karsilastirmali olarak inceleyerek, STK’larin afet sonrasi iyilestirme strecindeki rollerini ortaya koymak;
koordinasyon, strdurtlebilirlik ve direnglilik boyutlarinda ortak sorun alanlarini belirlemek ve bu
sorunlara yonelik kavramsal bir model gelistirmektir. Arastirmada, 2023 Kahramanmaras depremleri
Turkiye 6rnegi olarak merkezde tutulmus; buna ek olarak Haiti (2010), Nepal (2015), Banglades (1991)
ve ABD-Katrina (2005) vakalari karsilastirmali analiz kapsamina dahil edilmistir. Bu yaklagim sayesinde,
farkh cografyalarda yasanan trajik afet deneyimleri izerinden STK’larin karsilastiklari ortak zorluklar
ve sahip olduklari firsatlar ortaya konmus; nihai olarak, toplumlarin direncini strdirulebilir olarak
glclendirmeye katki saglayacak politika dnerileri gelistirilmistir.

Afet Sonrasi lyilesme Siirecinde STK’larin Rolleri

Afet sonrasi iyilestirme, yalnizca fiziksel hasarlarin giderilmesini degil; toplumsal yasamin, sosyal
baglarin ve ekonomik diizenin yeniden insasini kapsayan ¢ok boyutlu bir stirectir. Bu karmasik yapida,
STK’lar, hizli hareket edebilme kapasiteleri, yerel bilgi birikimleri ve esnek érgiitlenme bigimleriyle
vazgecilmez aktorlerdir (Tierney, 2019; Park & Yoon, 2022). STK’lar, afetin hemen ardindan acil yardim
faaliyetlerinden baslayarak, yeniden insa, psikososyal iyilesme ve ekonomik toparlanma siireclerine
kadar uzanan genis bir miidahale stirecinde roller Ustlenir. Bu nedenle afet sonrasi iyilesme, yalnizca
devletin veya uluslararasi kuruluslarin degil, ayni zamanda toplum temelli 6rgtitlerin ortak ¢abasina
dayanan, ¢ok katmanl bir dayanigsma alanidir.

Acil Yardim ve insani Destek

Afetlerin hemen ardindan STK'lar, temel insani ihtiyaglarin karsilanmasinda 6ncii rol oynamaktadir.
Gida, temiz su, saglk hizmeti, gegici barinma ve acil nakit destegi gibi yardimlar, hayatta kalmanin
ilk asamasinda kritik 6neme sahiptir (OCHA, 2020). Kamu kurumlarinin altyapisinin zarar gérdugu
ya da birokratik slireglerin yavas ilerledigi durumlarda, STK'lar esneklikleri sayesinde yardimin hizh
sekilde ulastirilmasini saglamaktadir. Bu slregte tibbi ekiplerin sahaya yonlendirilmesi, acil lojistik
aglarinin kurulmasi ve oncelikli ihtiyaglarin tespiti temel unsurlar arasinda yer almaktadir (Kiiglik &
Arslan, 2024).

Afet sonrasi bu midahalelerin gergeklestirildigi erken dénemde ilk karsilasilan sorun koordinasyon
eksikligidir. Cok sayida ulusal ve uluslararasi STK'nin ayni anda sahada faaliyet gostermesi, kaynaklarin
daginik kullanilmasina neden olmaktadir (Levie vd., 2017). Bu nedenle, insani midahalelerde etkili
bir koordinasyon mekanizmasinin olusturulmasi, yardimlarin tekrarlanmasini 6nleyerek hem zaman
hem kaynak tasarrufu saglamaktadir (Ramalingam, 2013). Ayrica yerel STK'lar, kiltirel uyumlari ve
sosyal baglar sayesinde dis kuruluslara gore daha hizli hareket edebilmekte, etkilenen toplumlara
giiven asilayabilmektedir (Hillig & Connell, 2018). Bu durum, acil yardim asamasinda yerel bilgi ve
uluslararasi kaynaklarin dengeli sekilde kullanilmasi saglamaktadir.

Yeniden insa ve Altyapi Rehabilitasyonu

Afet sonrasi yeniden insa sireci, fiziksel iyilesmenin Otesinde, sirdirilebilir kalkinma ve risk
azaltma hedeflerini de igeren uzun vadeli bir donemi ifade kapsamaktadir. Bu asamada STK’lar hem
teknik uzmanlk hem de toplumsal katilim agisindan kritik roller stlenmektedir. Etkili bir yeniden
insa, yalnizca yikilan altyapinin yeniden yapilmasi degil; ayni zamanda gelecekteki tehlikelere karsi
daha dayanikli yerlesimlerin olusturulmasi anlamina gelmektedir (Gotham & Cheek, 2017; Lu & Li,
2020). STK’lar, kamu kurumlari ile etkilenen niifus arasindaki bosluklari doldurarak, yeniden insa
slrecini toplum temelli, gevresel olarak stirdirlebilir ve uzun vadeli kapasite gelistirme girisimleriyle
desteklenmektedir (Sari, 2021).

STK’lar, iyilesme siirecinde kurduklari toplumsal bag sayesinde yerel halkin karar alma siireglerine
aktif katilimini tesvik etmektedir (Davidson vd., 2007). Bu yaklasim, iyilesme gabalarinin disaridan
dayatilan ¢oziimler yerine yerel dnceliklere gére sekillenmesini saglayarak toplumun kendi toparlanma
slirecine sahip ¢ikmasina imkan tanimaktadir. Ayrica STK’lar, ¢cevre dostu yapi teknikleri, afetlere
dayanikli malzemeler ve siirdiirilebilir sehir planlamasi ilkelerini uygulayarak, yeniden insa siirecinin
ekolojik yéninu de giglendirmektedir (Bosher vd., 2007).
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Bunun yani sira, yerel is glicli ve teknik kapasitenin gelistiriimesi de STK'larin 6ncelikleri arasindadir.
STK’lar, insaat galisanlarina, mihendislere ve yerel yonetim birimlerine yonelik egitim programlari
ile afetlere karsi dayanikli yapi tretimi ve glvenli sehir planlamasinin kalici hale gelmesine yardimci
olmaktadir (Shaw, 2012). Yeniden insa strecinin basarili olabilmesi igin, kamu kurumlariyla is
birligi icinde ylratilen bu girisimlerin iyi yonetisim, seffaflik ve yasal netlik ilkelerine dayanmasi
gerekmektedir (Fan, 2022).

Sosyal ve Psikososyal Destek

Afetler, yalnizca fiziksel yikim ve ekonomik kayiplara degil, ayni zamanda derin psikolojik travmalara
yol agmaktadir. Kaygi, yas, depresyon ve travma sonrasi stres bozuklugu gibi ruhsal sorunlar, bireylerin
ve toplumlarin uzun sureli iyilesmesini zorlastirmaktadir (Galea vd., 2007; Glizel vd., 2024). Bu sliregte
STK’lar, afet sonrasi ruh sagligi ve toplumsal refahin yeniden tesisinde hayati bir rol oynamaktadir.

Bircok STK, afet bolgelerinde gegici danismanlik merkezleri ve mobil ruh saghgi ekipleri kurarak
profesyonel psikolojik destek saglamaktadir (Norris vd., 2002). Bu hizmetler, 6zellikle kirsal ve
dezavantajli toplumlar igin hayati dnem tasimaktadir. Bireysel danismanligin yani sira, toplum destek
gruplari ve dayaniklilik atdlyeleri gibi grup temelli midahaleler, afetzedeler arasinda sosyal baglarin
yeniden kurulmasini tesvik etmektedir (Silove vd., 2007). Ayrica, geleneksel ritleller ve kulturel
uyumlu yéntemlerin psikososyal programlara entegre edilmesi, toplum temelli yaklasimlarin etkisini
artirmaktadir (Sherry & Dubique, 2025).

Ozellikle ¢cocuklar, yashlar ve engelliler gibi kirilgan gruplar icin yiiriitiilen programlar, travmanin
uzun vadeli etkilerinin hafifletiimesinde belirleyici olmaktadir. Birgok afetin ardindan Save the
Children (2025) gibi kuruluslar, gocuk dostu alanlar kurarak oyun terapisi ve egitim destegi saglamis;
bu sayede afet sonrasi cocuklarin psikolojik iyilesmesine dogrudan katki sunmustur. Bu tiir girisimler,
ozellikle afetlerin egitim ve aile yapisini bozdugu durumlarda 6nem kazanmaktadir; zira bu tir
kesintiler ¢cocuklari psikolojik sikintiya, istismara ve uzun vadeli gelisimsel zorluklara karsi savunmasiz
birakabilmektedir. STK’lar ayrica yash bireyler, engelli kisiler ve dezavantajli gruplara psikososyal destek
saglamaya odaklanarak toplumun higbir kesiminin duygusal ve zihinsel saglik yardimlarindan mahrum
kalmamasi i¢in miicadele etmektedir (Safi & Al-Hassan, 2024). Psikososyal destek faaliyetleri, kamu
otoriteleri ve STK’larin yani sira afetin gorinmeyen ama en kalici yaralarindan biri olan toplumsal
travmanin onarilmasinda kritik bir isleve sahiptir.

Ekonomik Iyilesmenin Desteklenmesi

Afetlerden etkilenen toplumlar, isletmelerin yikilmasi, is kayiplari ve tedarik zincirlerinin bozulmasi
nedeniyle uzun vadeli ekonomik sikintilar yasayabilmektedir. Yeniden insa siirecinde ekonomik
iyilesmeye oOncelik verilmezse, etkilenen toplumlar dis yardima bagimli hale gelmekte, yoksulluk
derinlesmekte ve uzun siireli yerinden edilme riski artmaktadir (Ozenir, 2024). Afetlerden etkilenen
toplumlarin yeniden giiclenebilmesi, yalnizca insani yardimlarin saglanmasiyla degil, ayni zamanda
ekonomik (retkenligin yeniden tesisiyle mumkiindir. STK'lar bu baglamda, gegim kaynaklarini
kaybeden bireylere yonelik mikro finans destekleri, kiiglik isletme hibeleri, mesleki egitim programlari
ve is glcli gelistirme girisimleriyle ekonomik toparlanmaya katki saglamaktadir (Paton & Johnston,
2001; Yunus, 2003).

Afetler sonrasi mikro finans modelleri, 6zellikle distk gelirli kadinlar ve kirsal girisimciler
icin toparlanma ve yeniden yapilanmanin anahtaridir. Klgik Olgekli krediler, bireylerin kendi
islerini yeniden kurmalarina olanak tanirken, yerel ekonominin carklarinin yeniden dénmesini de
saglamaktadir (Shaw, 2012). Ayni zamanda STK’lar, tedarik zincirlerini canlandirmak, kooperatifleri
glclendirmek ve Uretimi desteklemek amaciyla 6zel sektor ve yerel yonetimlerle ortak projeler
ylritmektedir (Topkaya, 2015). Mesleki egitim programlari, afet sonrasi issizlik oranlarini azaltmanin
yani sira bireyleri yeni becerilerle donatarak uzun vadeli ekonomik dayanikhhg giglendirmektedir
(McEntire, 2015). Afet sonrasi tarimin zarar gordigi boélgelerde kamu ve STK’larin; tohum, hayvan
ve ekipman destegi; kentlerde ise kiiglik isletmelere finansal rehberlik saglanmasi bu stratejilerin
orneklerindendir (Chapagain & Raizada, 2017). Bu tiir girisimler, toplumun dis yardima bagimliligini
azaltirken kendi kendine yeterliligini tesvik etmektedir (Basaran & Aky(iz, 2022). Sonug olarak, STK'lar
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afet sonrasi siiregte yalnizca insani yardimla sinirli kalmamakta, toplumsal, ekonomik ve psikolojik
iyilesmenin butincil bir bileseni haline gelmektedir.

Afet Sonrasi lyilestirme Siirecinde STK Deneyimleri: Uluslararasi ve
Ulusal Ornekler

Uluslararasi Vaka Ornekleri: Haiti, Nepal, Banglades ve ABD

Afet sonrasi iyilesme sirecleri Ulkeden Ulkeye farkhlik gosterse de STK’larin rolii evrensel bir
oneme sahiptir. Her (ilke kendi sosyoekonomik kosullari ve yonetisim yapisi dogrultusunda farkli
tecribeler yasamis, bu siiregte STK’larin etkililik diizeyinde ¢esitli sonuglar dogurmustur. Bu alt bolim,
Haiti, Nepal, Banglades ve ABD’deki yasanan onemli afet vakalari Gzerinden STK’larin katkilarini,
karsilastiklari zorluklari ve bu deneyimlerden cikarilabilecek dersleri ele almaktadir.

Haiti Depremi (2010)

Haiti’de 2010 yilinda meydana gelen 7.0 biyulkligindeki deprem, 316.000 insanin yasamini
yitirdigi, 1,5 milyondan fazla insanin evsiz kaldig biyik bir insani felakete dénlismistir. Bu
donemde, sivil toplum destegi olarak, Médecins Sans Frontieres (MSF) ve Uluslararasi Kizilhag ve
Kizilay Dernekleri Federasyonu (IFRC) gibi kuruluslar, tibbi yardim, sahra hastaneleri ve acil barinma
destegi saglayarak binlerce kisinin hayatini kurtarmistir (Schuller, 2012). STK’lar ayni zamanda su ve
sanitasyon hizmetleriyle kolera salgininin yayilmasini 6nlemeye katki sunmustur (Levie vd., 2017).
Ancak Haiti Depremi 6rnegi, afetlerde STK yogunlugu sorununun da klasik bir érnegi olmustur.
Yizlerce uluslararasi kurulusun sahada koordinasyonsuz bicimde faaliyet gostermesi, bazi bolgelerde
yardimlarin asiri yogunlasmasina, digerlerinde ise ciddi bosluklar olusmasina neden olmustur
(Ramalingam, 2013). Ornegin, bircok kurulus, Port-au-Prince ve birkag kentte gida ve tibbi malzeme
dagitimina odaklanirken, kirsal bdlgelerdeki toplumlar afetin ilk glinlerinde neredeyse hi¢ yardim
alamamistir. Ayrica, STK’larin farkli operasyonel stratejileri ve dncelikleri nedeniyle lojistik darbogazlar
olusmus ve yardim teslimatlari gecikmistir, bu da insani midahalenin genel etkinligini olumsuz
etkilemistir (Levie vd., 2017). Bu durum, afet yonetiminde ¢ok paydasli organizasyon sireglerinde
ortaya ¢ikan kurumsal koordinasyon eksikliginin etkilerini de géstermistir.

Nepal Depremi (2015)

Nepal’de 2015 yilinda yasanan 7.8 biiyiklugiindeki deprem, 9.000’den fazla insanin 6limiine ve
yiliz binlerce konutun yikilmasina neden olmustur. Bu siiregte hem ulusal hem de uluslararasi STK’lar
onemli bir rol oynamistir. Yerel kuruluslar, toplum temelli yeniden insa yontemlerini uygulayarak,
afet sonrasi konut ve altyapi rehabilitasyonunda toplum katiimini 6n plana g¢ikarmistir (Hillig &
Connell, 2018). Nepal ornegi, yerel orgltlerin kiltlrel uyumlari, toplumla kurduklari giiven iliskileri
ve yerel bilgiye dayali miidahaleleri sayesinde uluslararasi kuruluglardan daha hizl ve etkili sonuglar
elde edebildiklerini géstermistir. Fakat 500’den fazla uluslararasi STK, yardim saglamak igin boélgeye
ulastiginda yetersiz koordinasyon nedeniyle yardimlarin bolgede esit dagitilamadigi gérilmustir.
Bazi koyler birden fazla gida yardimi alirken, bazilari higbir destek gérememistir. Ayrica farkh STK’lar,
barinak insa ederken tutarsiz yapi standartlari uygulamis ve bu durum, bazi evlerin gelecekteki
depremlere karsi daha savunmasiz hale gelmesine neden olmustur (Barbelet, 2018). Bununla birlikte,
dis yardim fonlarinin dlizensiz akisi ve yetersiz denetim mekanizmalari, slirdirilebilir kalkinma
¢abalarini sinirlandirmigtir (Ong vd., 2016).

Banglades Siklonu (1991)

Banglades, iklim kaynakli afetlere en sik maruz kalan Ulkelerden birisidir. Banglades’te meydana
gelen 1991 yilindaki yikici siklon, yaklasik 127 bin 400'l kadin olmak Gzere 140.000 insanin 6limiine
yol agmistir. Bu afet sonrasinda, Grameen Bank tarafindan yiritilen mikro finans programlari,
gecim kaynaklarinin yeniden tesis edilmesinde dontstlricl bir rol oynamistir (Yunus, 2003).
STK’lar yalnizca acil yardim saglamakla kalmamis, ayni zamanda kirsal toplum yapilarinda kadinlarin
ekonomik gliclenmesini desteklemis, boylece afet sonrasi yoksulluk dénglisiiniin kirilmasina katki
sunmustur. Bu model, kiictk 6lgcekli kredilerin bile toplumun ekonomik toparlanmasinda biyik fark
yaratabilecegini gostermistir. Ayrica, 1991 siklonu sonrasinda uygulamaya konulan toplum temelli
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erken uyan sistemleri, Banglades Kizilhag Dernegi (BDRCS) ve Cyclone Preparedness Programme
(CPP) ortakliginda, afet dncesi hazirlik kapasitesini artirmis ve sonraki yillardaki afetlerde 6liimlerin
azalmasini saglamigtir (Paul, 2009).

Bu afet deneyimi, afet risk yonetiminde yerel gonillilik aglarinin ve cinsiyet duyarl erken uyari
mekanizmalarinin teknik olarak ne kadar kritik oldugunu ortaya koymustur (lkeda, 1995). Ayrica, kiyi
bolgelerinde altyapi yetersizligi, sinirl telekomiinikasyon erisimi ve merkezi planlamadaki gecikmeler,
sistemin ilk yillarda etkinligini zayiflatmistir (Haque et al., 2012). Banglades’te 1991 sonrasi dénemde
gelistirilen toplum temelli afet planlari, slirdirilebilir afet yonetimi yaklasimina gegisin baslangici
olarak degerlendirilmektedir (Shaw et al., 2013). Ancak finansal kaynaklarin sinirlilig ve kirsal
bolgelerde altyapi eksiklikleri, uzun vadeli kalkinmayi yavaslatmaya devam etmektedir (Shaw, 2012).

ABD - Katrina Kasirgasi (2005)

ABD gibi yiksek gelirli tilkelerde dahi STK'larin roli kriz anlarinda hissedilmektedir. 2005 yilinda
yasanan Katrina Kasirgasli, 1.800’den fazla insanin 6liimiine, milyonlarca insanin yerinden edilmesine
neden olmustur. Krizin ilk giinlerinde, federal kurumlarin midahale kapasitesinin yetersiz kalmasi
sonucu, yerel inang temelli kuruluslar ve toplum 6rgtleri, tahliye, gida dagitimi ve barinma desteginde
oncl rol oynamistir (McEntire, 2015, Xu vd., 2018). Ayni zamanda Project Hope ve NAMI gibi STK'lar,
100.000’den fazla insana psikososyal destek saglayarak afet sonrasi ruh saghgi rehabilitasyonuna katki
sunmustur (Pfefferbaum vd., 2013). Katrina vakasinda gii¢lii finansal ve kurumsal kaynaklara ragmen
sosyoekonomik esitsizlikler ve buirokratik gecikmeler 6ne ¢ikmistir (Tierney, 2006). Katrina deneyimi,
gelismis Ulkelerde bile devlet-STK koordinasyonunun kriz yonetiminin basarisi igin ne kadar hayati
oneme sahip oldugunu géstermistir.

Bu dort tlkede yasan travmatik afet 6rnekleri, STK’larin afet sonrasi slireglerde oynadiklari rollerin
cografi, kiltirel ve ekonomik kosullara gére degismekle birlikte, koordinasyonun énemi, stirdirilebilir
midahale gerekliligi ve toplumsal dayaniklilik insasi gibi ¢ temel kavram etrafinda sekillendigini
ortaya koymaktadir. Uluslararasi deneyimler bu 6nemli Gi¢ sorunun ¢6ziilmesinin, afet risk azaltimi ve
kalici iyilesmeyi saglamanin anahtari oldugunu géstermektedir.

Ulusal Vaka Ornegi: 2023 Kahramanmaras Depremleri

Turkiye'nin glineydogusunda 6 Subat 2023 tarihinde meydana gelen ve merkezi Kahramanmaras
olmak Uzere 11 ili dogrudan etkileyen 7.7 ve 7.6 buyiklugindeki depremler, 53.000’den fazla can
kaybina, on binlerce insanin yaralanmasina ve milyonlarca kisinin tahliyesine neden olmustur. Bu
afetin blyiklGgl, devlet kurumlarinin yani sira STK’larin da olaganisti 6lgekte seferber olmasini
zorunlu kilmistir (Senol Balaban vd., 2025). Depremin hemen ardindan yuzlerce STK, gonulli
ekipleriyle sahaya inmis; arama-kurtarma, barinma, gida, giyim, saglik hizmetleri, 1sinma ve lojistik
destek alanlarinda yogun faaliyet gostermistir (Duruel, 2023). Anadolu Ajansi (2023) verilerine
gore, yardim faaliyetlerinde en yliksek payi yasam malzemesi destegi alirken, gonilli katkisi ve gida
yardimi da 6nemli bir yer tutmustur. Bu durum, 6zellikle ilk aylarda en kritik ihtiyaclarin hizli bigimde
karsilanmasinin énceliklendirildigini gdstermektedir.

Kahramanmaras depremlerinin ardindan STK’larin 6 Subat-27 Mart 2023 tarihleri arasindaki
gerceklestirdikleri faaliyetler, Anadolu Ajansi’’nin arsiv verileri tzerinden derlenmistir (Anadolu
Ajansi, 2023). Sekil 1’de, incelenen 202 STK’nin gergeklestirdigi yardim tirleri gériilmektedir. Veriler,
yasam malzemesi desteginin en yaygin yardim bi¢imi oldugunu, bu durumun ise ilk aylarda barinma,
gida ve hijyen gibi temel ihtiyaglarin aciliyetini yansittigini gostermektedir. Gonilli destegi, yardim
dagitimi ve psikososyal hizmetlerde operasyonel kapasiteyi gliclendirmis; gida yardimlari ise gegici
barinma alanlarinin yani sira kirsal bolgelerde de kritik bir rol oynamistir. Barinma alaninda, AFAD
koordinasyonundaki ¢adir ve konteyner kentlerin yani sira bircok STK gegici barinma ¢ozimleri
Uretmis ve afetzedelerin kis kosullarinda korunmasina katki saglamistir.
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Sekil 1. STK’larin Yardim Turleri Yogunlugu
Kaynak: Anadolu Ajansi verileri kullanilarak yazar tarafindan tlretilmistir (2023).

Deprem sonrasi yapilan saha arastirmalari, STK'larin sagladigi barinma desteginin, ozellikle kamu
hizmetlerinin geciktigi kirsal ve daglik bolgelerde hayati 6nem tasidigini ortaya koymaktadir (Kogak
vd., 2025). Ayrica STK’lar, yalnizca fiziksel yardim saglamamis, ayni zamanda toplumsal dayaniklilig
glclendirmek amaciyla psikososyal destek programlari da ylriatmustir. Birgok kurulus, afetin psikolojik
etkilerini azaltmaya yonelik travma sonrasi, midahale programlari gelistirmis, ozellikle ¢ocuklar ve
kirlgan gruplar igin glvenli alanlar olusturmustur. Bu kapsamda yiritiilen galismalar, psikososyal
destegin afet sonrasi iyilesme siireglerine katkisini somut sekilde géstermektedir (Anadolu Ajansi,
2023).

Sekil 2’de, yardim tirlerine gore en yogun faaliyet gosteren ve Kizilay harig ilk 20 STK’nin siralamasi
yer almaktadir. Cesitli yardim alanlarinda aktif olan bu kuruluslar hem operasyonel etkinlikleri hem de
uzun vadeli kalkinma odakl faaliyetleriyle 6ne gitkmaktadir. Bazi STK'lar gegici egitim alanlari kurarak,
deprem sonrasi egitimin slrekliligini saglamaya ¢alismistir. Bolgede 500°den fazla okulun agir hasar
aldigi dikkate alindiginda, bu tir girisimler egitim alaninda kritik bir boslugu doldurmustur (Anadolu
Ajansi, 2023). Bununla birlikte, yardim faaliyetleri sirasinda koordinasyon eksiklikleri, kaynaklarin
verimli kullanilamamasi ve bilgi paylasimindaki yetersizlikler 6nemli sorun alanlari olarak gériilmastir
(Balta vd., 2024). STK’larin gligli olduklar alanlar arasinda beslenme, insani yardim ve lojistik 6ne
cikarken; barinma, kriz yonetimi ve goniillii organizasyonu gorece zayif alanlar olarak kalmistir (Kogak
vd., 2025). Bu bulgular, afet yonetimi sisteminde STK’larin daha entegre, seffaf ve veri temelli koordine

edilmesi gerektigini gostermektedir (Balta vd., 2024)
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Sekil 2. Afet Sonrasi Yardim Tiirlerine Gére En Cok Katki Sunan ilk 20 STK

Kaynak: Anadolu Ajansi verileri kullanilarak yazar tarafindan turetilmistir (2023).
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Sonug olarak, 2023 Kahramanmaras depremleri sonrasinda STK’lar yalnizca insani yardimin
ylritilmesinde degil, ayni zamanda toplumsal dayanikhhigin ve psikososyal iyilesmenin
desteklenmesinde de merkezi bir rol Ustlenmistir. Grafiklerdeki veriler, STK’larin sahadaki degisen
ihtiyaglara hizli uyum saglayarak devlet kurumlarinin yiikiini hafiflettigini ve yerel toplumun
toparlanmasina dogrudan katki sagladigini géstermektedir. Bu deneyim, STK’larin afet sonrasi iyilesme
sureglerinde yalnizca destekleyici degil, sistematik paydaslar olarak konumlandirilmasi gerektigini
acik¢a ortaya koymustur. Turkiye'nin afet yonetim sisteminde sivil toplumun kurumsal, veri temelli
ve seffaf bicimde entegre edilmesi, gelecekteki afetlerde koordinasyon, siirdirilebilirlik ve direnglilik
diizeylerinin artirilmasi agisindan stratejik bir gereklilik olusturmaktadir.

Afet Sonrasi lyilestirme Siirecinde STK’larin Karsilastiklari Sorunlar

Afet sonrasi iyilestirme stirecinde STK’larin etkinligi, yalnizca sahadaki operasyonel kabiliyetleriyle
degil, ayni zamanda kurumsal surdirilebilirlikleri, yonetimsel koordinasyonlari ve toplumsal
direnglilige katkilariyla da 6lgtilmektedir. Ancak, pek ¢ok Ulkede yasanan afet deneyimleri, STK’larin
bu sireclerde gesitli yapisal, kurumsal ve stratejik zorluklarla karsi karsiya kaldigini géstermektedir. Bu
bolimde, STK’larin afet sonrasi iyilestirme siirecinde karsilastiklari temel sorun alanlari; koordinasyon,
surdurilebilirlik ve direnclilik basliklari altinda ayrintili sekilde incelenmektedir.

Koordinasyon Sorunlari

Afet sonrasinda ylritilen iyilestirme galismalarinda en sik gézlenen sorunlardan biri, STK’larin hem
kamu kurumlariyla hem de birbirleriyle yeterli diizeyde koordinasyon saglayamamasidir. STK’lar ¢ogu
zaman katihm eksikligi, finansal yetersizlik, ydnetisim sorunlari ve kurumsal par¢alanmislik nedeniyle
ortak hareket kabiliyetini yitirmekte, bu durum da kaynak israfina, yardimlarin tekrarlanmasina ve
afet bolgelerinde hizmet esitsizligine neden olmaktadir (G6z, 2022; Senol Balaban vd., 2025).

Kamu kurumlari ve STK’lar arasindaki koordinasyon eksiklikleri

STK’lar ile kamu kurumlari arasindaki is birligi eksikligi, afet sonrasi stireglerde siklikla operasyonel
verimsizliklere yol agmaktadir. Birokratik yapilarin farkli éncelikleri, iletisim kanallarinin yetersizligi
ve gliven eksikligi, afetler 6ncesi ortak planlamayi beraberinde etkin miidahaleyi giiglestirmektedir
(Korkmaz, 2022; Comfort vd., 2010). 2010 Haiti depreminde 3.000’den fazla STK’nin bagimsiz bigimde
hareket etmesi sonucu yardimlarin daginik bigcimde yuritiilmesi, hizmetlerin tekrarlanmasi ve kritik
bolgelerin destek alamamasi bu sorunun somut bir érnegini goéstermektedir (Ramalingam, 2013;
Levie vd., 2017).

STK’lar arasindaki is birligi ve koordinasyon eksiklikleri

Afet sahasinda ayni anda faaliyet gbsteren ¢ok sayida STK'nin koordinasyonsuz sekilde hareket
etmesi, kaynak israfina ve toplumsal esitsizliklere neden olmaktadir (Kiicik & Arslan, 2024). 2015
Nepal Depremi siirecinde yiizlerce STK'nin bolgeye es zamanl miidahalesi, bazi kdylerde asiri yardim
yogunlasmasina, digerlerinde ise ciddi yoksunluklara neden olmustur (Barbelet, 2018). Nepal depremi,
yatay koordinasyon mekanizmalari eksikliginin, afet sonrasi miidahale etkinligini sinirladigini gdsteren
onemli 6rneklerden biri olmustur.

Koordinasyon sorunlarinin giderilmesi igin literatiirde 6ne ¢ikan baglica stratejiler sunlardir:

¢ Bolgesel afet koordinasyon merkezlerinin kurulmasi: Hikimetler ve STK’lar, bilgi paylasimi ve
kaynak yonetimi sireglerini bolgesel afet koordinasyon merkezlerinde birlestirerek gabalarin
tekrarlanmasini 6nlemelidir (Kapucu, 2006a; Bankoff & Hilhorst, 2009).

* Dijital bilgi paylasim platformlari: UNOCHA’nin insani Veri Degisim Platformu (Humanitarian
Data Exchange) gibi dijital araglar, afet sonrasi gercek zamanli veri paylasimini giiclendirerek
koordinasyon verimliligini artirmaktadir (OCHA, 2020; Kumar vd., 2025).

e Hukuki ve kurumsal gergevelerin gliglendirilmesi: STK-hiikimet is birligini tanimlayan yasal
dizenlemeler gelistiriimelidir. Banglades ve Endonezya’da uygulanan afet dncesi mutabakat
protokolleri, bu agidan basarili 6rnekler sunmaktadir (Boin vd., 2010; Gauri & Galef, 2005).
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Surdirilebilirlik Sorunlari

STK’larin afet sonrasi faaliyetlerinde surdirilebilirlik, yalnizca finansal kaynaklarin devamliligini
degil, ayni zamanda kurumsal kapasitenin giglendirilmesini, yerel paydaslarla kalici iliskilerin
kurulmasini ve toplum temelli yaklasimlarin benimsenmesini de kapsamaktadir. Ancak bir¢ok STK,
afetin ilk asamalarindaki bagis yogunlugu sona erdiginde mali sikintilarla karsilasmakta ve uzun vadeli
projelerini sirdiirmekte zorlanmaktadir (Boin vd., 2010).

Finansal siirdiiriilebilirlik ve kaynak seferberligi

Acil durum dénemlerinde yiksek bagis toplanmasina ragmen, toparlanma asamasinda finansal
destegin azalmasi STK’larin uzun soluklu projelerini tamamlayamamasina neden olmaktadir. Bu durum,
ozellikle altyapi ve gecim kaynaklarini hedefleyen programlarda gézlemlenmektedir. Kurumsal sosyal
sorumluluk programlar araciligiyla 6zel sektorle gelistirilen ortakliklar, finansal strdirulebilirligin
saglanmasinda 6nemli bir rol oynamaktadir (Paton & Johnston, 2001; Johnson vd., 2011). Ayrica
havuz fon mekanizmalarinin olusturulmasi, STK’larin ayri fon kaynaklari igin yarismak yerine ortak
mali kaynaklara erismesini saglayacaktir. Bu yaklasim, parcalanmayi azaltarak, ortak planlamayi tesvik
edecek ve ayni afet bolgesinde galisan kuruluslar arasinda uzun vadeli is birligini giglendirecektir
(Inomata, 2012).

Kapasite gelistirme ve yerel gii¢clendirme

Afet sonrasi uzun vadeli dayanikhhigin saglanabilmesiigin yerel aktorlerin gliglendirilmesi dnemlidir.
STK’lar, liderlik egitimi, similasyon tatbikatlari, ilk yardim ve afet hazirlik atélyeleri diizenleyerek
toplumlarin kendi kendine yeterlilik kapasitesini artirmalidir (Garcia, 2024; Ozsenler vd., 2024).
Ayrica, STK'lar yerel halkin afet planlama ve politika olusturma sireclerine dahil edilmesini saglamak
amaciyla katihmci karar alma mekanizmalarinin gelistirilmesini desteklemelidir (Manyena, 2006).

Siirdiiriilebilirlik sorunlarini asmak icin gelistirilen baslica stratejiler sunlardir:

o Ozel sektdr ortakliklari: Teknoloji ve lojistik destegi saglayan isletmelerle yapilan is birlikleri,
uzun vadeli projelerin finansal yikini azaltmaktadir (Johnson vd., 2011).

e Sosyal girisim modelleri: STK'larin ticari faaliyetlerle kendi gelirini olusturdugu, karin insani
calismalara yeniden aktarildigi sosyal girisim modelleri (6rnegin, eko-turizm, adil ticaret) finansal
bagimsizlig1 artirmaktadir (Shaw, 2012; Lim vd., 2021).

e Toplum liderliginde fonlama: Yerel bagis kampanyalari, kooperatifler ve dijital platformlar
aracihgiyla taban desteklerinin glclendirilmesi saglanmalidir (Gaillard & Mercer, 2013; Shruthi
vd., 2024).

Direnglilik Sorunlari

Toplumsal dayanikhlik, afet sonrasi iyilesmenin uzun vadede sirdiirilebilir olmasini saglayan
temel faktorlerden birisidir. Ancak STK’larin midahalelerinde ¢ogu zaman kisa vadeli ¢dziimlere
odaklanilmasi, toplumun kendi kendine yeterliligini gelistirme potansiyelini sinirlamaktadir (Paton
& Johnston, 2017). Egitim, teknolojik altyapi, cevresel uyum ve katilimci yénetisim gibi alanlarda
eksiklikler, direnglilik olusturma ¢abalarinin éniinde 6nemli engeller olusturmaktadir.

Egitim ve farkindalik eksiklikleri

Toplum dyelerinin afet riskleri konusunda yeterli bilgiye sahip olmamasi, afetlere hazirlik diizeyini
zayiflatmaktadir. Afet egitiminin okullara, yerel yonetimlere ve toplum merkezlerine entegre
edilmemesi, biling dizeyinde kalici bir dénlistimln 6nine gegmektedir (Wisner vd., 2012; UNDRR,
2015). STK'larin tlkemiz i¢in AFAD’In bu kapsamda gergeklestirdigi mevcut faaliyetlerine entegre
olarak daha ¢ok insana ulasma ve farkindaligi artirma ¢alismalarina katilmasi saglanmalidir. STK’larin
sadece afet miidahale silirecinde yara sarma misyonun disinda biitlinlesik afet yonetim sisteminin
tlim sireglerini sahiplenmesi ve faaliyetlerini artirmasi gerekmektedir (Tosun, 2021).

Teknoloji ve yeniden yapilanma sorunlari
Erken uyari sistemlerinin eksikligi ve slirdurilebilir yeniden yapilanma stratejilerinin yetersizligi,
afet sonrasi uzun vadeli risk azaltimini sinirlamaktadir (Meier, 2015). Bu baglamda, SMS tabanli erken
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uyari sistemleri ve drone teknolojileri gibi yenilik¢i uygulamalar, STK’larin direnglilik politikalarinda
son yillarda etkili araglari haline gelmistir (IFRC, 2020; Sandvik vd., 2014).

Toplumsal dayanikliligin giiglendirilmesine yénelik 6nerilen stratejiler sunlardir:

e STK afet bilinci ve egitim programlari: STK’larin 6ncelikle yonetici ve gdnullilerinin afet riskleri,
hazirlik stregleri ve ilk midahale tekniklerini 6grenmesi ve kendi egitim sistemlerine entegre
etmesi Onerilmektedir (Wisner vd., 2012; UNDRR, 2015).

¢ Teknoloji tabanli erken uyar sistemleri: STK’larin teknolojik gelismeleri takip ederek gercek
zamanl veri izleme, uydu destekli takip ve mobil uyari mekanizmalarinin gelistiriimesi gibi
tekniklerle afet etkilerini azaltmada gliclenmesi gerekmektedir (Meier, 2015; IFRC, 2020).

e Slrdurilebilir yeniden yapilanma ve katilimci planlama: STK’lar yerel malzeme kullanimini
artirmali, afete dayanikli mimari ve toplum temelli yeniden insa siireclerini destekleyerek uzun
vadeli direnci gliclendirmelidir (Sandvik & Lohne, 2014; Twigg, 2015).

STK’lar afet sonrasi siireglerde hem devlet kurumlarinin tamamlayicist hem de toplumlarin iyilesme
slrecinin tastyicisi konumundadir. Ancak bu roliin etkili sekilde sirdirilebilmesi; koordinasyon
eksikliklerinin giderilmesi, finansal ve kurumsal slrdirdlebilirligin saglanmasi ve toplumsal
dayaniklihgin giiglendirilmesiyle mimkindur. Yapisal is birligi mekanizmalari, dijital yenilikler, sosyal
girisim modelleri ve toplum temelli planlama yaklasimlari, gelecekteki afetlerde STK’larin daha
stratejik, kapsayici ve dayanikh bir aktér haline gelmesini saglayacaktir.

Afet Sonrasi Koordinasyon, Siirdiiriilebilirlik ve Direnglilik Temelli
Karsilastirma ve STK Katki Modeli

Afet sonrasi iyilestirme slreglerinde STK’larin rolli, yalnizca acil midahaleyle sinirli kalmayip;
toplumun yeniden yapilanma, uyum saglama ve direng¢ gelistirme kapasitesine dogrudan katki
sunmaktadir. Bu boliimde, farkl tlkelerde yasanan buyik olcekli afet 6rnekleri Gizerinden elde edilen
bulgularisiginda gelistirilen Afet Sonrasi Koordinasyon, Strdirilebilirlik ve Direnglilik Temelli STK Katki
Modeli (AS-SKM) sunulmaktadir. Model, STK'larin afet sonrasi siireglerdeki etkinlik diizeyini l¢ temel
boyut koordinasyon, siirdlrilebilirlik ve direnglilik ekseninde sistematik bicimde degerlendirmeyi
amaglamaktadir.

Bu kapsamda 6nce karsilastirmali vaka analizi yoluyla STK miidahalelerinin giiclii ve zayif yonleri
belirlenmis, ardindan bu bulgular modelin kavramsal ve analitik temelini olusturacak bicimde
yapilandirilmistir.

Bulgularin Karsilastirmasi

Bu bdéliimde, afet sonrasi STK katkilari farkli sosyoekonomik ve yonetsel yapilara sahip bes ulke
drnegi lzerinden karsilastirmali olarak incelenmektedir. inceleme kapsaminda Tirkiye (2023
Kahramanmaras Depremi), Haiti (2010 Depremi), Nepal (2015 Depremi), Banglades (1991 Siklonu) ve
Amerika Birlesik Devletleri (2005 Katrina Kasirgasi) vakalari ele alinmistir. Bu 6rnekler, STK’larin afet
sonrasi sureglerde Ustlendikleri rollerin; koordinasyon mekanizmalari, uzun vadeli sirdirilebilirlik
diizeyi ve toplumsal direng olusturma kapasitesi agisindan nasil farkhlastigini ortaya koymaktadir. Bu
kapsamda bazi arastirmalar incelemeye rehberlik saglamistir (Kapucu, 2006b; Comfort, 2007; Norris
vd., 2008; Aldrich, 2012; Bozkurt & Cigekdagi, 2025).
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Tablo 1. Afet Ornekleri ve STK Miidahale Dinamiklerinin Karsilastirmali Analizi

Ulke Temel STK Dominant Koordinasvon Giiclii Ana Ders
(Afet/vil) Etki Miidahale | Aktor Kalitesi Y Yé:ler Zayif Yonler | / Politika
Olgegi Tirleri Profili Ciktisi
Hizlt mo- Kamu-STK
Tiirkiye . .| Arama- ilk agamada L Koordi- koordi-
Genis etki; Yerel ve bilizasyon,
Kahram- kurtarma, hizli, fakat e nasyonsu- nasyon
53.000 ulusal . gonullu . .
anmarag o barinma, 3 yatay/dikey o zluk, finansal | protokolleri
i ola, 14 M . STK'lar, . glcu, et X
Depremi etkilenen psikososyal snilliler koordinasyonda Kiltiirel surdurilebil- | ve merkezi
(2023) destek & aksakhklar irlik eksikligi | veri havuzu
uyum -
ihtiyaci
Yerel
kapasite
Tibbi Yerel guglendirm-
Haiti 316.000 yardim, Uluslar- Cok pargali Yiksek . esi ve koor-
. . R . | kapasite .
Depremi olu, 3 M barinma, arasi STK yapi; esgidim kisa vadeli A dinasyon
. . A R eksikligi, .
(2010) etkilenen | gida, su agirhkh eksikligi kapasite . mekaniz-
. bagimlilik
sanitasyon malarinin
onceden
planlanmasi
Yerel
Nepal 9.000 Barinma, Yer(fl KarmaT Yerel Lojistik k?pasne’
. e N STK’lar ve | koordinasyon; katilim, zorluk, guglendirme
Depremi ola, 8 M saglik, . - e o
: = uluslarar- yerel erisim kaltarel surdurilebil- | ve daglik
(2015) etkilenen | lojistik . - e .
asi destek | avantaji uyum irlik eksikligi | erisim
planlamasi
Erken uyari
- Erken . ve mikro
138.000 Erken Guglu yerel | .. Finansman R
Banglades | ... A Yiiksek; erken uyari finans en-
Siklonu old, uyarl, STK'lar uyari entegre kapasitesi, | 0" o tegrasyonu
13,4 M barinma, (BRAC, 'y A g . P " | streklilik "g N y ;
(1991) . R . sistemi finansal surdurdlebil-
etkilenen | mikro-kredi | Grameen) . zayif X
yenilikler ir sonuglar
dogurur
Barinma Ulusal/ Kapsayici,
ABD N ! Karma yapi; . Sosyoe- esitlik
. 1.800 saglk, uzun | uluslara- . . Finansal R .
Katrina o .. burokrasi . .| konomik temelli
6lt, 15M | dénem rasi STK gug, teknik o R .
Kasirgasi . . kaynakh X esitsizlikler, yeniden insa
etkilenen | yeniden ve kamu . kapasite K - .
(2005) b gecikmeler direngsizlik politikalari
insa kurumlari .
gereklidir

Tablo 1, STK’larin afet sonrasi stiregteki performans farkhliklarini géstermektedir. Tlrkiye ve Haiti’de
koordinasyon eksiklikleri belirginlesirken, Banglades ve Nepal érnekleri yerel temelli dayaniklilik ve
surduralebilir yapilarin 6nemini vurgulamaktadir. ABD 6rneginde ise giigli kaynak destegine ragmen
sosyal direng kapasitesinin zayif kalmasi dikkat ¢ekmektedir (Tierney, 2006; Cutter vd., 2010).

STK Katki Modeli

Model, afet yénetiminin tim asamalarinda uygulanabilir olmakla birlikte, bu arastirmada 6zellikle
afet sonrasi iyilestirme slreci baglaminda analiz edilmistir. Afet Sonrasi STK Katki Modeli (AS-SKM)
olarak isimlendirilen modelin temel amaci, STK'larin afet sonrasi miidahalelerde karsilastiklari
yapisal sorunlari sistematik bicimde tanimlamak, bu sorunlara iliskin ¢d6ziim Onerilerini kavramsal bir
model aracihigiyla gorintr kilmak ve farkli tilke 6rnekleri Gzerinden karsilagtirmali bir degerlendirme
sunmaktir. Bu yonlyle model hem teorik hem de uygulamali diizeyde afet sonrasi yonetisim
sureglerine katki saglamayi hedeflemektedir.

Koordinasyon (K): Kamu-STK ve STK-STK is birligi kapasitesi, bilgi paylasimi ve karar alma
mekanizmalari, miidahale siireglerinin senkronizasyonunu ifade etmektedir. Ozellikle Tiirkiye (2023)
ve Haiti (2010) orneklerinde goézlenen daginik yapi, koordinasyon eksikliginin 6nemli bir sorun
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oldugunu dolayisiyla etkin koordinasyonun afet basarisi tizerindeki belirleyici etkisini gostermistir
(Ramalingam, 2013; Bozkurt & Cicekdagi, 2025).

Surdiiriilebilirlik (S) STK’larin uzun vadeli finansal, kurumsal ve operasyonel devamliligi, yerel
kapasiteye dayal programlarin siirekliligi, afet sonrasi bagimsiz isleyen mekanizmalarin insasini ifade
etmektedir. Banglades (1991) 6rneginde mikro finans temelli stirdtrllebilirlik, Nepal'de ise toplum
temelli inisiyatifler glicll bir model ortaya koymustur (Boin vd., 2010).

Direnglilik (D)Toplumun afetlere karsi kendi kapasitesini gelistirme diizeyi, sosyal dayanisma, risk
farkindaligi ve yerel bilgi kullanimi, uzun vadeli yeniden yapilanma kalitesini ifade etmektedir. Bu
boyut, afet sonrasi siirecin kalici etkilerini degerlendirmede kritik Gneme sahiptir (Paton & Johnston,
2001; Gaillard & Mercer, 2013).

Bu {¢ boyutun butinlesik olarak degerlendirilmesi, STK'larin yalnizca kisa vadeli midahale
kapasitesini degil, uzun vadeli yeniden yapilanma giiclini de sistematik sekilde analiz etmeye olanak
tanimaktadir

Modelin Yapisi ve Degerlendirme Yontemi

AS-SKM modeli, nitel bulgularin nicel analize dénustirilebilmesi igin “expert judgment scoring”
yontemine dayanmaktadir. Her bir boyuta 0-1 araliginda normalize edilmis skorlar atanmis, bu
skorlar akademik literatiir, resmi afet raporlari ve STK saha verileri 1s18inda degerlendirmelerle
olusturulmustur.

Modelin genel hesaplama formuli soyledir:

AS_SKM_Score = w, K+ W S+ w, D

Agirliklar, afet sonrasi basariyl temsil eden boyutlarin goreli onemine gore belirlenmistir:
Koordinasyon (0.35), Surdrilebilirlik (0.35), Direnglilik (0.30).

Bu dagilim, afet yonetimi stirecinde hem kisa vadeli etki (koordinasyon) hem uzun vadeli yeniden
yapilanma giict (strdtrulebilirlik ve direnglilik) arasinda denge kurulmasini saglamaktadir.

Modelin uygulanmasi sonucunda elde edilen skorlar, bes vaka 6rneginde farkli performans
dlizeylerini ortaya koymaktadir. Banglades (1991), gig¢li koordinasyon ve siirdirdlebilirlik yapisi
sayesinde en ylksek genel skoru almistir. Haiti (2010), tim boyutlarda en zayif performansi
gostermistir. Turkiye (2023), gonilli mobilizasyonuyla direnglilikte orta diizeyde basari saglamis
ancak koordinasyon eksiklikleri strdurulebilir etkiyi sinirlamistir. Nepal (2015), yerel kapasite ve
cografi erisim avantajlari ile dengelemis; ABD (Katrina, 2005) ise ytiksek kaynak kapasitesine ragmen
direnglilikte zayif kalmistir.

— Tiirkiye (2023)
Haiti (2010)
£ Eet i T ——— Nepal (2015)
Surdurulilyllrﬁk T Banglades {1991)
e ""-‘.\ —— ABD-Katrina {2005}

.6

Koordinasyon

~ e

S -
Direncliltic____ e

Sekil 3. Afet Sonrasi STK Katki Modeli Boyutlari Karsilastirmali Radar Grafigi
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Sekil 3, AS-SKM skorlarini incelenen bes vaka tizerinden koordinasyon, sirdirilebilirlik, direnglilik
boyutunda géstermektedir. Radar grafigi, her llkenin gigll ve zayif yonlerini gérsel olarak kiyaslama
imkani sunmakta; 6zellikle Banglades 6rneginin dengeli bir performans sergiledigini, Haiti’nin ise tim
alanlarda duslk degerlerle temsil edildigini ortaya koymaktadir. Tlrkiye vakasi direnglilikte yiksek,
koordinasyonda zayif bir profil gizerken; ABD 6rnegi stirdlrilebilirlikte 6ne ¢cikmakla birlikte toplumsal
direncte geride kalmistir.

AS-SKM modeli, afet sonrasi STK galismalarini dlgilebilir, karsilastirilabilir ve politika Uretimine
donlk bir cerceve sunmayl amaglamaktadir. Model hem akademik arastirmalarda hem de afet
yonetimi politikalarinin gelistirilmesinde kullanilabilecek pratik bir degerlendirme araci saglamaktadir.
Ozellikle Tiirkiye gibi cok aktérli afet miidahale sistemlerinde, koordinasyonun giiglendirilmesi,
finansal surdirilebilirligin saglanmasi ve toplumsal direng kapasitesinin artiriimasi yoniinde stratejik
politika dnerilerinin gelistirilmesi agisindan énemli bir metodolojik katki sunmaktadir.

Sonug ve Oneriler

Bu calismada, afet sonrasi iyilestirme strecinde STK’larin rolleri ve karsilastiklari sorunlar;
koordinasyon, surdirilebilirlik ve direnglilik agisindan incelemistir. Farkli tlkelerde yasanan buyik
olcekli afet 6rnekleri Gzerinden yapilan karsilagtirmali analizler, STK’larin yalnizca acil yardim saglayan
kurumlar degil; ayni zamanda uzun vadeli yeniden yapilanma, kapasite gelistirme ve dayaniklilik
insasinda 6nemli rollere sahip aktérler oldugunu ortaya koymustur. Ancak bu rollerin etkinligini
belirleyen (g temel faktér koordinasyon, siirdirilebilirlik ve direnglilik birgok vaka érneginde 6nemli
sorun olarak ortaya ¢ikmis ve STK’larin potansiyel etkilerini sinirlamistir.

Calisma sonucunda koordinasyon eksikligi afet sonrasi siireglerde en yaygin sorun alani olarak
gorulmektedir. Turkiye ve Haiti 6rneklerinde, kamu ile STK’lar arasindaki koordinasyon eksiklikleri
ve STK'lar arasindaki yatay uyumsuzluklar, bazi bélgelerde kaynaklarin verimsiz kullanilmasina, bazi
bélgelerde ise hizmetlerin tekrarlanmasina neden olmustur. Buna karsin Banglades Ornegi, erken
uyari sistemlerinin yerel STK’larla butlnlesik bicimde calistiginda koordinasyonun nasil etkin bir
sonug olusturdugunu goéstermistir. Bu baglamda, afet yonetiminde gok diizeyli ydnetisimi destekleyen
bolgesel koordinasyon platformlari, dijital bilgi paylasim sistemleri ve 6nceden tanimli is birligi
protokollerinin gelistirilmesi kritik &neme sahiptir. Ozellikle Sendai Afet Risk Azaltma Cercevesi’nin
o6ngordigu sekilde, kamu ve sivil aktorler arasinda bilgi akisini saglayacak dijital altyapilarin kurulmasi,
afet yonetiminde esgiidim kapasitesini gliclendirecek ve sorunlarin ¢éziimiinG kolaylastiracaktir.

Surdurilebilirlikise en dnemlisorun alanlarindan birini olusturmaktadir. STK’larin biiytik bir kisminin
afet sonrasi kisa streli finansal desteklerle giiglendigi fakat uzun donemli kaynak sorunuyla projelerin
slrdirilmesinde zorlandig tespit edilmistir. Haiti ve Tirkiye vakalarinda finansal strdirilebilirligin
saglanamamasi, STK'larin afet alanlarindan erken ayrilmasi ve projelerin erken sonlanmasina neden
olmustur. Buna karsin Banglades érneginde mikrofinans ve sosyal girisim modellerinin afet sonrasi
yeniden yapilanmaya entegre edilmesi, STK’larin kaynak erisimini stirdiirilebilir hale getirerek kalkinma
ile afet yonetimi arasindaki kopriyi glglendirmistir. Bu bulgu, STK’larin sadece yardim saglayici degil,
ayni zamanda ekonomik yeniden iretim sireglerinin bir pargasi olmasi gerektigine isaret etmektedir.
STK’lar kendilerini sadece afet sonrasi kisa siireli miidahale evresine degil bitiinlesik afet yénetiminin
tiim evrelerine konumlandirmali ve finansal stirdirilebilirlik hazirliklarini gliglendirmelidir.

Direnglilik boyutu ise STK’larin toplumsal kapasiteyi giiclendirmede oynadigi rolii vurgulamaktadir.
Nepal ve Banglades vakalari, STK'larin afet sonrasi toplum temelli midahalelerin dayanikhhgini
artirmadaki etkisini acikga gostermistir. Yerel halkin karar alma siireglerine dahil edilmesi, afetlere
hazirlik egitimleri ve afet risk bilincinin yayginlastiriimasi, uzun vadede dis yardima bagimlihg
azaltmakta ve 6z yeterliligi artirmaktadir. Buna karsin Haiti ve Turkiye ornekleri, yerel kapasite
gelistirilmeden yiritilen midahalelerin kisa vadeli ve kirilgan sonuglar Urettigini gostermistir.
Bu nedenle, STK’larin yalnizca hizmet saglayici degil, ayni zamanda bilgi Ureticisi ve yerel kapasite
gelistiricisi olarak konumlandirilmasi gerekmektedir. Afet sonrasi direnglilik politikalari, veri temelli
planlama ve teknoloji destekli erken uyari sistemleriyle desteklenmelidir. STK’larin bu siireglerde
aktif 6grenme ve 6gretme mekanizmalari gelistirmesi ve direnglilik uygulamalarina katki saglanmasi
gerekmektedir.
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Bu calismadan elde edilen bulgular, afet sonrasi iyilestirme slrecinde STK’larin yalnizca
tamamlayici degil, ayni zamanda belirleyici aktorlerden biri oldugunu ortaya koymaktadir. Ancak bu
rollerin etkili bigimde yerine getirilebilmesi, li¢c temel yapisal sorunun koordinasyon, siirdirilebilirlik
ve direngliligin asilmasina baghdir. STK’larin afet yonetim slrecindeki basarisi, etkin koordinasyonun
saglanmasi, strdirilebilir kaynak ydnetiminin glivence altina alinmasi ve toplumsal direngliligin
glclendirilmesine baghdir. Bununla birlikte, bu ¢alismanin bazi sinirliliklari bulunmaktadir. Arastirma,
yalnizca bes buyik olgekli afet 6rnegiyle sinirh olup; farkli afet tiirlerini (6rnegin orman yanginlari,
sel, salginlar) kapsamamaktadir. Ayrica ¢ikarimlar kamu uygulamalarindan bagimsiz sekilde sadece
STK’lar lizerinden degerlendirme saglamaktadir. Bu nedenle, gelecekte yapilacak arastirmalarda
daha genis bir vaka seti lizerinden karsilastirmali ve ampirik analizlerin gergeklestiriimesi 6nem
tagimaktadir. Béyle bir yaklagim, STK’larin farkl afet tiirlerinde karsilastiklari sorunlarin ve tstlendikleri
rollerin baglama 6zgli kamu potansiyeli ile nasil degistigini daha ayrintili sekilde ortaya koyacaktir.
Gelecek galismalarda, ayrica 6zel sektor ve STK ortakliklarinin uzun vadeli finansal istikrar Gzerindeki
etkilerinin ampirik olarak incelenmesi, sosyal girisimcilik temelli fonlama modellerinin ise farkli tlke
uygulamalariyla karsilastirmali sekilde degerlendirilmesi 6nerilmektedir.

Sonug olarak, STK’larin afet yonetimindeki basarisi, yalnizca insani yardim kapasitesine degil,
ayni zamanda koordineli galisabilme, uzun vadeli strdirilebilir faaliyet gdsterebilme ve toplumsal
dayaniklihgl insa edebilme becerilerine baghdir. Bu (g alan arasinda kurulacak denge, gelecekte
afetlere karsi daha hazirlikli, direngli ve kapsayici toplumlarin insasinda belirleyici unsur olacaktir.
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Summary

This study investigates the roles of non-governmental organizations (NGOs) in post-disaster
recovery processes and the key structural challenges they face in three interrelated domains:
coordination, sustainability, and resilience. While NGOs are often recognized as vital actors in
humanitarian response, their long-term effectiveness in recovery and reconstruction remains
constrained by fragmented interventions and institutional weaknesses. The study aims to identify the
underlying patterns of these challenges by conducting a comparative analysis of major disaster cases,
focusing on both national and international contexts.

Methodologically, the research adopts a qualitative approach combining a comprehensive
literature review with comparative case analysis. Five large-scale disaster events were examined: the
2023 Kahramanmaras earthquakes in Tiirkiye, the Haiti earthquake (2010), the Nepal earthquake
(2015), the Bangladesh cyclone (1991), and Hurricane Katrina (2005) in the United States. Data were
drawn from academic studies, field reports, NGO publications, and institutional documents, allowing
for a multidimensional understanding of NGO engagement across diverse socio-political contexts.

Findings reveal that NGOs perform essential functions in the areas of shelter, basic needs,
psychosocial support, and livelihood restoration. However, the analysis also highlights three
persistent problem areas: (1) Coordination challenges—fragmented communication between NGOs
and government agencies leading to duplicated efforts and inefficient resource allocation; (2)
Sustainability issues—short-term funding cycles and limited institutional capacity undermining the
continuity of recovery programs; and (3) Resilience gaps—insufficient community participation and
lack of integration of risk reduction measures into recovery initiatives.

The proposed Post-Disaster NGO Contribution Model (PD-NCM) evaluates NGO performance across
these dimensions, revealing that Tiirkiye and Nepal demonstrate strong community engagement
and volunteer mobilization (resilience dimension), Bangladesh shows relative success in sustainable
recovery mechanisms, Haiti suffers from severe coordination breakdowns, and the U.S. maintains
financial capacity but struggles with social inequalities that weaken resilience.

Overall, the study argues that effective post-disaster recovery requires institutionalized
coordination mechanisms, diversified and transparent funding strategies, and community-based
resilience frameworks. It concludes that NGOs should not be viewed merely as supplementary actors
but as strategic partners in the governance of disaster recovery. Strengthening collaboration between
public institutions, civil society, and the private sector is essential to building more adaptive and
resilient communities capable of withstanding future crises.
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Abstract

The main purpose of this research is to investigate the factors
influencing sustainable consumption behavior in Turkiye and
to reveal the behavioral theories applied in studies related to
sustainable consumption behavior. The systematic literature
review conducted on 93 articles revealed that the most common
independent variable discovered to influence Turkish consumers’
sustainable purchasing behavior is sustainable consumption
intention. Gender, education level, and environmental concern,
income level and attitude toward green consumption behavior
are among the independent variables that were found to have
a significant impact on sustainable consumption behavior.
The Theory of Planned Behavior is the most frequently used
framework among the studies. While most research approaches
the topic from a general consumer behavior perspective. The
fact that this research is one of the pioneering studies conducted
on solely on consumers in Tirkiye on the subject and takes a
comprehensive approach to it is seen to add to its relevance.

Keywords

Sustainable consumption behavior, sustainable purchase behavior,
sustainable consumption intention, green buying intention,
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Bu arastirmanin temel amaci, Turkiye'de surdurulebilir tiiketim
davranisini etkileyen faktorleri incelemek ve strdirilebilir tiketim
davranisiyla ilgili galismalarda uygulanan davranis teorilerini ortaya
koymaktir. 93 makale lizerinde yapilan sistematik literattr taramasi,
Tirk tuketicilerin stirdtrilebilir satin alma davranisini etkileyen en
yaygin bagimsiz degiskenin strdurilebilir tiketim niyeti oldugunu
ortaya koymustur. Cinsiyet, egitim duzeyi ve gevreye duyarllk,
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gelir dizeyi ve yesil tiketim davranisina yonelik tutum, strdirilebilir tiketim davranisini 6nemli 6lgtide
etkileyen bagimsiz degiskenler arasinda yer almaktadir. Planli Davranig Teorisi, calismalar arasinda en sik
kullanilan teori olarak 6ne gikmaktadir. Cogu arastirma, konuyu genel tiiketici davranisi perspektifinden ele
almaktadir. Bu arastirmanin, Turkiye'deki tiiketiciler Gzerinde bu konuya iliskin yapilan énci ¢alismalardan
biri olmasi ve konuyu kapsamli bir yaklasimla ele almasi, arastirmanin dnemini artirmaktadir.

Anahtar Kelimeler

Surdurlebilir tiketim davranigi, sirdurilebilir satin alma davranisi, stirdiirtlebilir tiketim niyeti, yesil satin
alma niyeti, sistematik literattr taramasi, stirdurtlebilirlik

Introduction

Recent years have witnessed a significant increase and diversification in sustainability studies,
both internationally and within Turkiye, due to the pressing issues of economic injustice, resource
depletion, climate change, and other sustainability issues that are directly linked to the future of the
planet. The concept of "sustainable consumption" serves as a reflection of sustainable development
within consumer behavior. The urgent problems endangering life on the planet necessitate a critical
examination of how consumption patterns impact the environment. With increasing consumption
levels, encouraging individuals to adopt more sustainable habits has become a key concern in both
academic and policy discussions. Sustainable consumption approaches aim to preserve natural
resources with future generations in mind. With such choices, they help advance sustainability by
considering both environmental and social aspects of consumption (Quoquab & Mohammad, 2020;
Glavic, 2021; Suarez et al., 2020).

Developing sustainable consumption habits has become increasingly important—not only to
address environmental concerns but also to support community welfare. In developing regions, this
shift is especially relevant, as such behaviors align with long-term sustainability plans (Saari et al.,
2021). Research conducted in these areas often reveals strong links between sustainable consumption
and socio-economic progress (Hosta & Zabkar, 2021). Because individuals play a major role in shaping
sustainability efforts, scholars continue to investigate the underlying drivers of their consumption
choices. Understanding and identifying the unique conditions that influence sustainable consumer
behavior in developing countries relies heavily on the significance and contributions of localized
research. Such studies aid in identifying the critical variables that matter and elucidate how growing
economies can support environmental, social, and economic sustainability goals. Furthermore,
such research plays an essential role in fostering international cooperation and knowledge sharing.
However, there remains a gap in the literature regarding the holistic evaluation of studies on
sustainable consumption behavior from the perspective of Turkish consumers (Atrek and Madran,
2017).

Sustainability has evolved from a niche environmental concern into a fundamental imperative for
global survival, primarily due to the accelerating degradation of natural resources and worsening
climate crises. While industrial progress has historically fueled economic growth, it has simultaneously
introduced complex ecological challenges that necessitate a profound transformation in human
consumption patterns. For emerging economies such as Tlrkiye, understanding these patterns is not
merely an academic exercise but a practical necessity, given that high population growth and rapid
urbanization significantly amplify the environmental footprint of consumption behaviors.

Despite the global surge in sustainable consumption literature, localized research in developing
nations remains critical to uncovering specific socio-cultural dynamics. In the Turkish context, Atrek
and Madran (2017) provided the first significant systematic review, identifying a literature that was
then in its infancy and largely descriptive in nature. However, the period following their review has
seen a dramatic expansion in empirical research, particularly between 2017 and 2023. Recent studies
have begun to test more complex behavioral frameworks. For instance, Ayar and Glrbuz (2021)
effectively utilized the Theory of Planned Behavior (TPB) to demonstrate that attitude and perceived
behavioral control are dominant drivers of sustainable intentions in the Turkish market. Furthermore,
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Yildiz and Kelleci (2023) highlighted that while Generation Z is highly sensitive to social norms, their
actual engagement in sustainable behavior is often moderated by environmental knowledge. Adding
another layer of depth, Yilmaz and Aytekin (2020) examined the "Value-Attitude-Behavior" (VAB)
model, illustrating how core personal values influence purchase behavior through the mediation of
environmental attitudes.

Building upon this momentum, the current study analyzes 93 empirical articles published until
2024 to provide a much-needed theoretical synthesis. Moving beyond a general summary, this
research offers a specific theoretical contribution by mapping the structural interactions of variables
within the Turkish literature. It classifies factors not just as simple influences, but according to their
specific roles—identifying dominant independent variables such as gender and environmental
concern, alongside less-explored mediating roles like green brand image and moderating factors like
price sensitivity. By integrating these fragmented findings into a comprehensive conceptual map, this
study provides a testable roadmap for future research, moving the national discourse from "what"
consumers do to "how" and "why" these behavioral mechanisms function in Tirkiye.

Background

The conceptual evolution of sustainability represents a paradigm shift from simplistic resource
management toward a sophisticated integration of ecological, social, and economic imperatives.
While the term was pioneered by Hans Carl von Carlowitz in 1713 to establish the principle of
"sustained yield" in forestry, its modern global application was codified by the World Commission
on Environment and Development’s 1987 Brundtland Report. This landmark document defined
sustainable development as "meeting the needs of the present without compromising the ability
of future generations to meet their own needs". By 2025, this foundational concept has further
evolved to align with regenerative models such as the "Circular Economy," where consumption is
no longer viewed as a terminal act but as part of a continuous cycle aimed at eliminating waste and
restoring natural capital (Gazzola et al., 2023; Kumar & Luthra, 2023). Recent scholarship in early 2025
emphasizes that achieving these macro-goals requires moving beyond individual lifestyle changes
toward a systemic restructuring of production and consumption linkages (North Press, 2025).

Central tothe economic dimension of this framework s the Hicksian concept of capital maintenance.
John Hicks (1946: 172) provided a seminal definition of income as the maximum amount an individual
or nation can spend within a given timeframe while remaining in the same financial position at the
end of the period. This definition implies that true sustainable consumption should not erode the
productive capacity of the capital stock, including natural resources. In parallel, social sustainability
addresses the human-centric aspects of development, focusing on equity and community resilience.
Woodcraft et al. (2011: 16) describe social sustainability as a process for establishing successful places
that promote well-being by understanding what people truly need from their living and working
environments. Contemporary research in 2024 and 2025 underscores that in emerging economies
like Turkiye, environmental objectives are deeply intertwined with socio-economic justice, as income
inequality remains a significant determinant of green consumption intentions (Sharma & Jha, 2024;
Zhao et al., 2025).

At the individual level, sustainable consumption behavior is characterized as a multidimensional
process involving physiological, psychological, and sociological responses throughout the acquisition
and disposal phases. Torlak (2000: 21) defines consumption as a multifaceted process involving
the use or destruction of goods and services to meet diverse human needs. Expanding this to the
ecological realm, Seyfang (2004: 324) describes sustainable consumption as the use of services and
products that respond to basic needs and bring a better quality of life while minimizing the use of
natural resources and toxic materials throughout the life cycle. Despite the proliferation of green
marketing, Fernandes and Gabriel (2025) argue that the "attitude-behavior gap" persists as a defining
challenge in 2025, where positive environmental sentiments frequently fail to manifest as tangible
sustainable actions due to economic constraints and "green confusion."

Theoretical frameworks explaining these behaviors continue to be anchored by the Theory
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of Planned Behavior (TPB) and the Theory of Reasoned Action (TRA). Ajzen’s (1991) inclusion of
"perceived behavioral control" remains critical for understanding behaviors that are not entirely
under volitional control, such as sustainable purchasing in markets with limited eco-friendly options.
Recent meta-analyses and studies in 2024 have extended these models by incorporating variables
such as "eco-anxiety" and the influence of digital environmentalism on social media (Sadiq et al.,
2024; Arya et al., 2024). Furthermore, emerging research in 2025 explores how psychological factors
like social exclusion can actually foster a preference for upcycled products as a strategy for consumers
to elevate their perceived social value and self-esteem (MDPI, 2025).

In the specific context of Tiirkiye, the literature has transitioned from descriptive explorations
toward the analysis of complex structural interactions. Onurlubas (2025) identifies "greenwashing"
and "green skepticism" as pivotal barriers that undermine purchase intentions among Turkish
consumers, suggesting that authenticity in brand communication is now a prerequisite for consumer
trust. This localized birikim confirms that while global trends provide a baseline, the Turkish consumer’s
journey toward sustainability is uniquely shaped by cultural collectivism and acute price sensitivity in
a volatile economic landscape. By synthesizing 93 empirical studies published up through early 2024
and integrating these latest 2025 insights, this research constructs a comprehensive roadmap for
both academics and policy-makers to bridge the gap between Tirkiye’s developmental aspirations
and global ecological integrity.

Methodology

Research Questions

To gain a clearer understanding of how sustainable consumption has been studied in Tirkiye, this
research adopts a Systematic Literature Review (SLR) approach. The aim is to gather findings from
earlier empirical work and to evaluate them in a critical manner. With this purpose in mind, the study
focuses on the following guiding questions:

RQ1: In which contexts and institutions has research on sustainable consumption behavior in
Turkiye been carried out?

RQ2: What theoretical perspectives are most often used when analyzing behavioral aspects of
sustainable consumption?

RQ3:How have previousstudiesdesigned and organized theirmethodologiesinthisareaof research?
RQ4: Based on the reviewed literature, which key factors appear to influence individuals’ engagement
with sustainable consumption practices?

Research Method

A systematic literature review (SLR) is widely recognized as a method that helps organize and
integrate knowledge within a defined field of study (Paul et al., 2021). Fisch and Block (2018) describe
it as a structured approach in which researchers assess earlier work through clearly documented
procedures—ranging from the identification of relevant sources to the interpretation and
presentation of results in an orderly fashion. One of the key advantages of systematic reviews is their
comprehensive nature, as they encompass all relevant research within a field, enabling the reader
to assess whether the body of evidence supports a particular theory. For a thorough summary of
research in the area, data are collected, evaluated for quality, and subsequently integrated. Because
systematic reviews include all available evidence on a given topic and explicitly state the rejected
evidence along with the reasons for rejection, their results are generally less susceptible to selection,
publication, and other biases compared to traditional literature reviews or "non-systematic" reviews
(Torgerson, 2003).

Data for the current research was gathered following the methodological steps proposed by
Tranfield et al. (2003), Becheikh et al. (2006), and Karagam (2013). Content analysis was employed
to identify thematic patterns and to provide a synopsis and description of the material reviewed
(Seuring and Gold, 2012). To mitigate systematic errors and biases and to yield more reliable findings,
the guidelines of Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) were
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strictly followed (Toker, 2022). A database was created in Microsoft Excel following the data-gathering
procedure. This database was continuously updated with each study's title, keywords, institution,
year of publication, type, characteristics, sample attributes, area of focus, industry emphasis, and
utilized variables. Excel was utilized for content analysis and quality evaluation. The findings are
presented thematically in accordance with the research questions posed.

Databases

Identifying the objectives and research questions was the first step in the planning stage. Scopus,
Web of Science, Proquest, Harman Turkish Academic Archive, and TR Index are the five globally
renowned and esteemed comprehensive databases that were targeted.

Determination of Keywords

A pilot study has been conducted on published articles related to sustainable consumption
behavior. Keywords in the literature were examined, and those that are frequently used were
adopted in the systematic literature review (SLR). The keywords, “sustainable purchase behavior”,

” u ”ou

“sustainable consumption behavior”, “sustainable buying behavior”, “green consumption behavior”,
“green purchase behavior”, “green buying behavior”, “sustainable consumption intention”,

” ou

“sustainable purchase intention”, “green consumption intention” and “green purchase intention”
were searched in titles, abstracts, and keywords in all targeted databases in December 2023 (see

mou

Table 1). In addition, Turkish keywords “yesil satin alma niyeti”, “strddrilebilir satin alma niyeti”,

“strdirdlebilir tiiketim niyeti”, “yesil tiiketim niyeti” “yesil satin alma davranisi”, “stirdrilebilir satin
alma davranisi”, “strdurilebilir tiketim davranisi” and “yesil tliketim davranisi” were also searched in

Harman Turkish Academic Archive, and TR Index databases.

” u

Table 1. Keywords and Search Strings

Sustainable/Siirdiirilebilir Green/Yesil

“consumption behavior” or “buying behavior” or “consumption behavior” or “buying behavior” or
“purchase behavior” or “consumption intention” or “purchase behavior” "consumption intention" or
“purchase intention” or “satin alma niyeti” or “satin “purchase intention” or “tiiketim davranisi” or “satin
alma davranisi” or “tiiketim davranisl” or “tiketim alma davranisi” or “tiketim niyeti” or “satin alma
niyeti” niyeti”

Search Strings Example

WoS

((T1=("sustainable consumption behavior")) AND
AB=("sustainable consumption behavior")) AND
(DT==("ARTICLE") AND LA==("ENGLISH")) AND
LA==("TURKISH")) AND PY>2000)

Harman TR Akademik Arsiv

title("sustainable consumption behavior") AND
abstract("sustainable consumption behavior")

As a result of the initial search, as indicated in Figure 1, a total of 17963 articles were retrieved.
Of these 17963 articles, 13892 were accessed from Scopus, 737 from Web of Science, 3161 from
Proquest, 105 from Harman Turkish Academic Archive, 35 from TR Index English, and 33 from TR
Index Turkish databases.

Records identified through database searching

Scopus: 13892 WoS: 737 Proquest: 3161

Harman TR Akademik Arsivi: 105| TR Dizin TR: 33| TR Dizin ENG: 35

Records Total: 17963

Figure 1. Process of Initial Search

1846 « istanbul Gelisim Universitesi Sosyal Bilimler Dergisi



Exclusion Criteria

Five exclusion criteria were established to identify papers that are eligible for further investigation:
1. Publications released prior to the year 2000

2. Non-article formats

3. Papers not written in English or Turkish

4. Studies not involving Turkish consumers

5. Non-empirical research

Due to the established awareness of sustainability, sustainable consumption, and sustainable
consumption practices in Tirkiye by the year 2000, articles published prior to that date were
excluded from this research. It was determined that publications released before the early 2000s
would lack sufficient content quality, as the concept of sustainable consumption in Tirkiye is believed
to have originated during that period. After removing the papers published before 2000, a total of
17,953 articles remained, as indicated in Figure 2. Following the exclusion of books, book chapters,
bibliometric analyses, conference papers, and other non-peer-reviewed publications, 15,380 articles
were retained. After eliminating those written in languages other than English and Turkish, 15,179
studies remained.

Records after publication year<2000 Publication year <2000 records:
removed: 17953 —>|10

Records after non articles removed:
15380 — » |Non article records: 2573

Records after non English and

Turkish written papers removed: Non English and Turkish written
15179 —» |papers: 201

Records after non Turkish Non Turkish consumers records:
consumers removed: 312 > | 14867

Records after non empirical papers |[——»
removed: 284 Non empirical records: 28

Records after without open access
papers removed: 274 ——» | Without open access records: 10

Records after duplicates removed:
93 — | Duplicate records: 181

Figure 2. Screening Process

The papers were thoroughly reviewed since only research involving Turkish consumers would be
considered. Consequently, a total of 312 articles remained. After excluding non-empirical research,
284 articles were left. Certain articles were not accessible due to technical issues, access limitations,
and other factors, resulting in 274 remaining items after the unavailable ones were eliminated.
Within the same database, some articles were accessed multiple times. After recording each item,
overlaps were examined to prevent duplication, leading to 209 items remaining in the database
after duplicates were removed. This same procedure was subsequently applied to duplicate articles
identified across various databases which resulted in a final count of 93 articles.
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Quality Assessment

The remaining 93 papers underwent a comprehensive quality evaluation following the application
of the exclusion criteria. Each article was individually examined and scored by the two authors. A
total of seven quality assessment criteria were applied to all articles, with a scoring system where
0 indicated "not meeting the criteria at all," 0.5 indicated "somewhat meeting the criteria," and 1
indicated "completely meeting the criteria." The overall quality score for each article was calculated
by summing the ratings and taking the arithmetic mean of the scores assigned by the two authors.
To pass the quality evaluation, an average score of 0.5 or above was required (Kassab, DeFranco and
Laplante, 2020). According to the research conducted by Kassab, DeFranco, and Laplante (2020), the
following standards were utilized to determine whether an article is considered legitimate and of
high quality.

¢ |s the research aim/objective clearly defined?

¢ Was the questionnaire the most appropriate research design for this question?

¢ What was the sampling frame and was it sufficiently large and representative?

¢ What claims for reliability and validity have been made, and are these justified?

¢ Was a pilot version administered to participants representative of those in the sampling frame,
and was the instrument modified accordingly?

¢ Are the findings clearly stated?
¢ Based on the findings, how valuable is the research?

Following the examination, all articles received scores of 0.5 or above, indicating that they satisfied
the quality requirements. Hence, 93 papers were judged eligible for further review.

Findings

25
20
15

10

mm—=
0
2007 2009 2011 2013 2015 2017 2019 2021 2023

Figure 3. Distribution of Studies by Year

Figure 3 displays the total number of studies that were conducted over the years. The first study
on sustainable consumption behavior was released in 2007. Between 2007 and 2016, a total of seven
research papers were published. However, there was a small increase in the number of research
studies in 2017. There is an increase in the number of research papers published between 2017 and
2023. The systematic literature review compiles studies released up until January 2024. Therefore,
this examination does not encompass studies published after January 2024.
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Table 2. Distribution of Journals

Journals

Dokuz Eyliil Universitesi Sosyal Bilimler Enstitiisii Dergisi

Journal of Business Research-Turk

European Journal of Sustainable Development

Journal of Fashion Marketing and Management: An International Journal

Pazarlama ve Pazarlama Aragtirmalari Dergisi

Sustainability

Third Sector Social Economic Review

NINININN N W W m

Others

76

As presented in Table 2, although the 93 articles were published in a variety of journals, the Dokuz
Eyliil University Journal of the Institute of Social Sciences and the Journal of Business Research-Turk
had the highest number of publications, with three articles each. Following these journals, the
European Journal of Sustainable Development, Journal of Fashion Marketing and Management: An
International Journal, Journal of Marketing and Marketing Research, Sustainability, and Third Sector
Social Economic Review each contained two articles. The remaining 76 journals included one article
each. The complete table is provided in Appendix 1.

Table 3. University Distribution of Authors

Authors' Universities F Authors' Universities F
Karabiik Universitesi 11 | Eskisehir Teknik Universitesi 3
Giimiishane Universitesi 10 | Kirikkale Universitesi 3
izmir Ekonomi Universitesi 8 obTU 3
Dokuz Eyliil Universitesi 7 Sivas Cumhuriyet Universitesi 3
Kastamonu Universitesi 7 Aydin Adnan Menderes Universitesi 2
Bingdl Universitesi 6 Bayburt Universitesi 2
Hacettepe Universitesi 6 Cankiri Karatekin Universitesi 2
istanbul Universitesi 6 Erciyes Universitesi 2
Nigde Omer Halisdemir Universitesi 6 Galatasaray Universitesi 2
Trakya Universitesi 6 Gebze Teknik Universitesi 2
Central European University 4 Hasan Kalyoncu Universitesi 2
istanbul Aydin Universitesi 4 Hitit Universitesi 2
iTO 4 Igdir Universitesi 2
Mehmet Akif Ersoy Universitesi 4 istanbul Sabahattin Zaim Universitesi 2
Mugla Sitki Kogman Universitesi 4 Kyrgyzstan Turkiye Manas University 2
Yasar Universitesi 4 Nisantasi Universitesi 2
Ankara Universitesi 3 Ondokuz Mayis Universitesi 2
Baskent Universitesi 3 Selguk Universitesi 2
Bursa Uludag Universitesi 3 Yeditepe Universitesi 2
Diizce Universitesi 3 Others 30

As presented in Table 3, which displays the distribution of universities where the authors of the
examined papers are affiliated, Karablik University ranks first with 11 articles. This is followed by
Gimiishane University with 10 articles and izmir University of Economics with 8 articles. Dokuz
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EylUl University and Kastamonu University each contributed 7 articles. Several universities—Bingdl
University, Hacettepe University, Istanbul University, Nigde Omer Halisdemir University, and Trakya
University—each accounted for 6 articles. Central European University, Istanbul Aydin University,
Istanbul Technical University (ITU), Mehmet Akif Ersoy University, and Mugla Sitki Kogman University
each produced 4 articles. Additionally, Ankara University, Baskent University, Bursa Uludag University,
Dizce University, Eskisehir Technical University, Kirikkale University, Middle East Technical University
(METU), and Sivas Cumhuriyet University contributed 3 articles each.

Furthermore, Nisantasi University, Ondokuz Mayis University, Selguk University, Yeditepe
University, Aydin Adnan Menderes University, Bayburt University, Cankiri Karatekin University,
Erciyes University, Galatasaray University, Gebze Technical University, Hasan Kalyoncu University,
Hitit University, Igdir University, Istanbul Sabahattin Zaim University, and Kyrgyzstan-Turkiye Manas
University each contributed 2 articles to the literature on sustainable consumption behavior. Each of
the remaining 30 universities contributed one article to the relevant literature. The complete table is
available in Appendix 3.

Table 4. Theories Used

Theories F Theories F
TPB 16 | Schwartz’s value theory 1
TRA 5 Social cognitive theory 1
ETPB 3 Social exchange theory 1
Consumer socialization 2 The value basis theory 1
Norm Activation Theory 2 TPR 1
Attitude-behavior-context theory 1 Theory of consumption values 1
KAP 1 VBN 1
KAIP 1 YEP 1

YSDT 1

Table 4 indicates that the Theory of Planned Behavior (TPB), applied in 16 studies, was the most
frequently utilized theory in the analysis of sustainable consumption intention and behavior. Following
this, the Theory of Reasoned Action (TRA) was employed in five studies, while the Extended Theory
of Planned Behavior (ETPB) was used in three publications. Additionally, Consumer Socialization and
Norm Activation Theory were each applied in two studies. The remaining 12 theories—Schwartz's
Value Theory, Knowledge-Attitude-Practice (KAP) Model, Knowledge-Attitude-Intention-Practice
(KAIP) Model, Social Cognitive Theory, Social Exchange Theory, Value-Basis Theory, Transtheoretical
Model of Behavior Change (TPR), Theory of Consumption Values, Value-Belief-Norm (VBN) Theory,
Youth Environmental Perception (YEP) Model, and Consumer Environmental Values Theory (CEVT)—
were examined in only a limited number of studies.

Table 5. Distribution of Industries

Industries F Industries

General 72 Forestry

Organic food Green hotels

Green clothing Advertising

Automotive Organic products

C2C electronic commerce Renewable energy

Ecorecreation Sports

Food and beverage Sustainable fashion

RlRr|Rr|Rr[RrIND
RlRr|RPr|IRr|[Rr|Rr|[R R |

Forest products Yoga

The distribution of industries analyzed in the examined articles is highly uneven. As shown in
Table 5, the majority of studies (72) fall under the "General" category, indicating a broad focus on

¢ 1850 « istanbul Gelisim Universitesi Sosyal Bilimler Dergisi



sustainability-related topics without a specific industry designation. Among the industry-specific
studies, the organic food sector stands out with six articles, followed by green clothing with two
articles. Other industries, including automotive, consumer-to-consumer (C2C) electronic commerce,
eco-recreation, food and beverage, forest products, forestry, green hotels, advertising, organic
products, renewable energy, sports, sustainable fashion, and yoga, were each represented by a single
study.

Table 6. Distribution of Unit of Analysis

m

Unit of Analysis
N/A

Adults over 18 years of age

w
o

Generation Z consumers

Generation Y consumers

Green product consumers

Undergraduate students

Adults over 20 years of age

Female consumers

NININ W W W b

Green hotel customers

Others 37

An analysis of the examined papers based on their unit of analysis, as presented in Table 6, reveals
that a significant portion (30 publications) does not specify a particular unit of analysis and instead
adopts a general approach. Among the studies that do specify a unit of analysis, individuals over the age
of 18 are analyzed in seven articles, with four of these specifically focusing on Generation Z consumers.
Given that generational differences provide a distinct and valuable perspective for studying sustainable
consumption patterns, it is not surprising that three publications examine Generation Y consumers.
Additionally, three articles each focus on consumers of green products and undergraduate students.
Meanwhile, two studies examine individuals over the age of 20, female consumers, and consumers of
green hotels, respectively. The complete table is available in Appendix 2.

N/A I 24

Sariat 1 P A"
Vakow: 24

Snowball W 2
Quota m 2
Stratified m 2
Purposive mEE 5
Random I 11
Convenience NN 49

0 10 20 30 40 50 60

Figure 4: Sampling Methods Distribution

As shown in Figure 4, convenience sampling was the most commonly utilized method, employed
in 49 examined articles. Following this, random sampling was used in 11 studies, while purposive
sampling accounted for 5. The least frequently used methods are stratified sampling, quota sampling,
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and snowball sampling, which were applied in 2 studies each. Additionally, the sampling method was

not specified in 24 publications.

Table 7. Sustainable Consumption Behavior as the Dependent Variable

Sustainable Consumption Behavior F Sustainable Consumption Behavior F
Sustainable consumption behavior in general 51 E'C_ZSSELC factors in purchasing green 1
Eco-friendly product purchasing behavior 6 Energy conservation 1
Organic food purchasing behavior 5 Food waste aversion

Environmental activism behavior 2 Good citizenship behavior 1
Responsibility in purchasing green products 2 Re-buying decision 1
Sustainable fashion consumption behavior 2 Recycling 1
Sustainable water consumption behavior 2 Sustainable sports consumer behavior 1

The writers of each of the 93 papers assessed various sustainable consumption practices. 51
publications attempted to assess broad sustainable consumption behavior rather than concentrating
on a particular category, as shown in Table 7. Five publications addressed the purchase behavior
of organic foods, while six articles addressed the "eco-friendly product purchasing behavior"
component of sustainable consumption behavior. Additionally, the articles used other forms of
sustainable consumption behavior, such as environmental activism, responsibility in buying green
products, sustainable fashion consumption, and sustainable water consumption, with two articles on
each topic. Each of the remaining seven distinct behavior was mentioned once in each article.

Table 8. Independent Variables Significantly Affecting Sustainable Consumption Behavior

Independent Variables

F

Sustainable consumption intention

Education level

Gender

Environmental concern

Income level

Attitude toward green consumption behavior

Occupation

Age

Perceived consumer effectiveness

Marital status

Environmental consciousness

Lifestyle

Perceived behavioral control

Environmental values

Greenwashing

Green brand image

Green brand loyalty

Green product information

NININININININIDINWW W[~ o vo|o

Others

41

Table 8 presents the independent variables

that have a significant impact on sustainable

consumption behavior. Among these, sustainable consumption intention is the most frequently
examined variable, appearing in 9 studies. Several other factors, including education level, gender,
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and environmental concern, were each analyzed in 5 studies. Income level and attitude toward green
consumption behavior were examined in 4 studies, while occupation, age, and perceived consumer
effectiveness were each considered in 3 studies. Additionally, marital status, environmental
consciousness, lifestyle, perceived behavioral control, environmental values, greenwashing, green
brand image, green brand loyalty, and green product information were each identified as significant
variables in 2 studies. The category labeled "Others" includes 41 additional variables that were
examined across various studies.

Table 9. Independent Variables Significantly Affecting Sustainable Consumption Intention

Independent Variables F

Attitude 15

Subjective norms

Environmental concern

Perceived behavioral control

Green trust

Saving behavior

7
6
5
Environmental awareness 4
3
2
2

Green perceived value

Others 18

Table 9 summarizes the independent variables that significantly influence sustainable consumption
intention, based on conducted hypothesis tests. The results highlight that attitude, subjective norms,
and environmental concern collectively emerge as the most prominent factors in shaping sustainable
consumption intentions.

Table 10. Variables Significantly Mediating the Relationship between Independent Variables and
Sustainable Consumption Behavior/Intention

Mediator Variables F
Environmental concern 3
Green brand image 2
Green brand loyalty 2
Certification in forestry 1
Consumer engagement 1
E-Womm behavior related to secondhand products 1
Environmental attitude 1
Green brand love 1
Green consumption intention 1
Green trust 1
Perceived consumer effectiveness 1
Price perception 1
Water saving 1

Table 10 presents the mediator variables that significantly influence the relationship between
independent variables and sustainable consumption behavior/intention. Among these, environmental
concern is the most frequently examined mediator, appearing in 3 studies. Both green brand image
and green brand loyalty were identified as mediating variables in 2 studies. Additionally, several
other factors—certification in forestry, consumer engagement, electronic word-of-mouth (e-WOM)
behavior related to second-hand products, environmental attitude, green brand love, green
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consumption intention, green trust, perceived consumer effectiveness, price perception, and water
saving—were each examined as mediators in 1 study.

Table 11. Variables Significantly Moderating the Relationship between Independent Variables and
Sustainable Consumption Behavior/Intention

Moderator Variables F
Price sensitivity 2
Gender 1

Table 11 presents the moderating variables that significantly influence the relationship between
independent variables and sustainable consumption behavior/intention. Among these, price
sensitivity was the most frequently examined moderator, appearing in 2 studies. Additionally, gender
was identified as a moderating variable in 1 study.

Discussion and Implications of the Study

Theoretical Frameworks: The Supremacy of TPB

A primary finding of this systematic literature review is the overwhelming dominance of the Theory
of Planned Behavior (TPB), which was utilized as the foundational framework in 16 of the 93 analyzed
studies. This prevalence aligns with global academic trends identified by Quoquab and Mohammad
(2020), who observed that TPB remains the most robust framework for predicting green purchase
intentions internationally due to its inclusion of perceived behavioral control. However, the current
research also reveals a significant gap: while international discourse has begun to transition toward
more complex socio-psychological models like the Value-Belief-Norm (VBN) Theory, this framework
remains notably under-explored in the Turkish context, appearing in only one study. As emphasized
by Zhao et al. (2025), consumers in emerging markets are increasingly driven by moral obligations
and altruistic values rather than purely rational calculations; therefore, this theoretical limitation in
the Turkish literature represents a critical area for future inquiry into the ethical dimensions of local
consumption.

Determinants of Sustainable Behavior: Beyond Intentions

The analysis confirms that sustainable consumption intention is the most frequent and significant
predictor of actual behavioramong Turkish consumers, being validated in 9 of the hypothesized models
within the reviewed literature. While this reinforces the "intention-behavior" link widely discussed
in social psychology, it also highlights the persistent "attitude-behavior gap" that continues to define
the 2025 consumer landscape, where positive environmental sentiments frequently fail to manifest
as tangible sustainable actions (Fernandes & Gabriel, 2025). Regarding demographic determinants,
education level and gender emerged as the most influential factors, appearing as significant variables
in 5 studies each. The finding that women and highly educated individuals in Tirkiye exhibit a stronger
inclination toward sustainable practices corroborates earlier national studies while suggesting that in
collectivistic cultures, social and familial roles often amplify sustainable tendencies among female
consumers.

Mediating and Moderating Mechanisms: The Bridge to Trust

A sophisticated insight from this review is the identification of environmental concern, green
brand image, and green brand loyalty as the most validated mediator variables in the Turkish context.
This suggests that for Turkish consumers, a positive attitude toward sustainability is not a standalone
driver; it must be channeled through a sense of concern and established trust in a brand’s ecological
claims. This is particularly relevant given the rise of "greenwashing" and "green confusion," which
Onurlubas (2025) identifies as significant deterrents to sustainable purchasing in 2025. Furthermore,
the confirmation of price sensitivity as a significant moderator reflects the unique economic dynamics
of Turkiye. As observed in multi-country analyses in 2025, economic volatility in emerging markets
often overrides environmental intentions, distinguishing the Turkish consumer journey from that of
developed economies where financial barriers are less restrictive (FrancoAngeli Journals, 2025).
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Temporal Evolution: The 2016 Paradigm Shift

The dramatic surge in research output observed after 2016—with approximately 78% of the total
93 articles published between 2017 and 2023 —is directly attributable to the global adoption of the
UN Sustainable Development Goals (SDGs) in early 2016. The concentration of Turkish academic
interest specifically on SDG 12 (Responsible Consumption and Production) mirrors national policy
shifts, such as the "Zero Waste" initiative, and indicates a proactive academic response to both local
and global sustainability agendas. This temporal trend supports the theory that academic inquiry in
emerging nations is often accelerated by high-level policy frameworks and international cooperative
goals (Arya et al., 2024).

Broad Implications

On a broader scale, these findings carry significant theoretical and managerial weight, providing
a foundational map for the next decade of sustainability research in Tiirkiye. Theoretically, the
transition from descriptive summaries to structural interaction mapping offers a clear trajectory
for future studies to incorporate modern psychological constructs. From a managerial perspective,
the confirmed roles of trust and brand image suggest that transparent communication is now
a prerequisite for capturing the growing sustainable market segment in Tirkiye. While these
contributions are essential for current academic discourse, their specific structural applications and
detailed strategic recommendations will be expanded upon in the concluding section of this study.

Conclusion

This systematic literature review has provided a comprehensive synthesis of the empirical landscape
concerning sustainable consumption behavior in Tlrkiye by meticulously analyzing 93 peer-reviewed
articles published over nearly two decades. The research identifies a pivotal paradigm shift following
the 2016 adoption of the UN Sustainable Development Goals, reflecting a significant intensification
of academic interest in aligning Turkish consumer patterns with global ecological mandates. While
the dominance of the Theory of Planned Behavior (TPB) confirms a robust foundation in cognitive
behavioral modeling within Turkish scholarship, the review simultaneously highlights critical
theoretical and methodological gaps that offer fertile ground for the next generation of researchers
to explore more holistic and regenerative consumption paradigms.

Theoretical Contributions

The study offers several profound theoretical advancements that move beyond the scope of
traditional descriptive reviews. Primarily, it provides a structured taxonomical mapping of sustainable
consumption variables by categorizing factors into independent, mediating, and moderating roles.
This structural synthesis elucidates the complex mechanisms governing consumer decisions in an
emerging market context, enabling a transition from merely identifying isolated factors toward
testing integrated causal chains of behavior. Furthermore, the study provides a critical theoretical
audit, confirming the cross-cultural validity of TPB while exposing a significant theoretical silence
regarding normative and altruistic frameworks. The relative absence of models such as the Value-
Belief-Norm (VBN) theory suggests an over-reliance on rationalist explanations in the current
literature. By highlighting this deficiency, the research sets a new agenda for incorporating moral
obligation, social identity constructs, and the "attitude-behavior gap" into the Turkish sustainability
discourse, providing a theoretical baseline for future cross-country comparisons.

Managerial and Practical Implications

From a managerial perspective, the findings yield actionable insights for businesses and marketers
aiming to navigate the unique sensitivities of the Turkish market. The identification of green trust
and brand image as pivotal mediators suggests that sustainability is no longer a peripheral marketing
tool but a core requirement for long-term brand equity. To mitigate the growing skepticism
regarding "greenwashing" in the 2025 consumer landscape, managers must prioritize transparent,
evidence-based communication and verifiable third-party certifications. Furthermore, the confirmed
moderating role of price sensitivity indicates that the Turkish sustainable market is highly elastic;
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therefore, businesses should focus on "frugal innovation" strategies that offer eco-friendly products
with long-term cost-saving benefits to appeal to the value-conscious middle class. Marketing efforts
should also be specifically tailored to female and high-education segments, who exhibit a stronger
predisposition toward environmental responsibility, while broader campaigns should emphasize
personal well-being and social approval rather than abstract ecological goals.

Limitations

Despite its comprehensive nature, this research is subject to several methodological limitations
that should be acknowledged. The review is primarily constrained to peer-reviewed articles indexed
in major academic databases such as Web of Science, Scopus, and TR Index, meaning that valuable
insights from grey literature, books, or recent doctoral dissertations not yet published as articles
may have been excluded. Additionally, the temporal scope of the analysis concludes in early 2024,
which prevents the full inclusion of the most immediate publications from late 2024 and early 2025.
Finally, the study’s exclusive focus on the Turkish context provides significant depth but limits the
direct generalizability of the structural variable map to developed Western economies, where socio-
economic safety nets and consumer consciousness levels may foster different behavioral dynamics.

Directions for Future Research

To advance the field beyond its current boundaries, future inquiries must prioritize methodological
diversification and sector-specific depth. There is an urgent need for longitudinal and experimental
designs to move away from the current reliance on cross-sectional surveys, allowing researchers to
track the actual evolution and persistence of sustainable habits over time. Given that the majority
of existing studies adopt a general consumer perspective, future research should shift toward high-
impact industries such as circular textiles, renewable energy, and sustainable food systems to provide
sector-specific actionable insights. Moreover, the relative neglect of regenerative models—including
the sharing economy, upcycling, and collaborative consumption—presents a significant opportunity
for future scholars to explore how these models interact with local cultural codes and economic
constraints in Tirkiye.
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APPENDIX 3.

Authors' Universities F Authors' Universities F
Karabiik Universitesi 11 | Nisantasi Universitesi 2
Gimishane Universitesi 10 | Ondokuz Mayis Universitesi 2
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Hacettepe Universitesi 6 Aksaray Universitesi 1
istanbul Universitesi 6 Al Akhawayn University 1
Nigde Omer Halisdemir Universitesi 6 American University 1
Trakya Universitesi 6 Ankara Haci Bayram Veli Universitesi 1
Central European University 4 Bandirma Onyedi Eyliil Universitesi 1
istanbul Aydin Universitesi 4 Burdur Mehmet Akif Ersoy Universitesi 1
iTO 4 Eskisehir Osmangazi Universitesi 1
Mehmet Akif Ersoy Universitesi 4 Gaziantep Universitesi 1
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Bursa Uludag Universitesi 3 istinye Universitesi 1
Diizce Universitesi 3 izmir Demokrasi Universitesi 1
Eskisehir Teknik Universitesi 3 izzet Baysal Universitesi 1
Kirikkale Universitesi 3 Kayseri Universitesi 1
obTU 3 Max van der Stoel Institute 1
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Independent Variables of Sustainable Consumption Behavior
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Sustainable consumption intention

Education level

Gender

Environmental concern

Income level

Attitude toward green consumption behavior
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Age
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Lifestyle
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Independent Variables of Sustainable Consumption Behavior F
Consumer engagement 1
Consumer level of conscientiousness

Dependence on settlement 1
E-Womm behavior related to second hand products 1
Ecocentric attitude 1
Economic concerns 1
Economic motivations 1
Environmental friendliness of organic products 1
Frugality 1
Green advertising 1
Green brand awareness 1
Green brand love 1
Green product quality 1
Health consciousness 1
Helping attitude 1
Ideological motivations 1
Informative effects of reference groups 1
Level of corporate social responsibility perception 1
Level of legal responsibility perception 1
Level of perception of responsibility towards employees 1
Machiavellianism 1
Materialism (non-generosity, envy, preservation) 1
Peer influence 1
Perceived environmental responsibilities 1
Personal norm 1
Pet ownership 1
Place of home town 1
Pocket money amount 1
Psychopathy 1
Religiosity 1
Social appreciation 1
Utilitarian effects of reference groups 1
VALS types (innovators, thinkers, believers, achievers, strivers, experiencers, makers, survivors) 1
Value-expressive effects of reference groups 1
Voluntary simple life style 1
Volunteer tax compliance level 1
Water saving behavior 1
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Independent Variables of Sustainable Consumption Intention F
Attitude 15
Subjective norms 7
Environmental concern 6
Perceived behavioral control 5
Environmental awareness 4
Green trust 3
Saving behavior 2
Green perceived value 2
Altruistic values 1
Collective self-esteem 1
Consumer’s response to companies and products 1
E-Womm behavior related to second hand products 1
Environmental responsibility 1
Environmental values 1
Green advertising 1
Green brand equity 1
Green brand image 1
Green perceived quality 1
Guerilla marketing (ambient marketing, ambush marketing, stealth marketing and viral marketing) 1
Materialism (non-generosity, envy, preservation) 1
Perceived consumer effectiveness 1
Perceived environmental impact 1
Pro-environmental behavior 1
Social influence 1
Social media marketing 1
Social media usage 1

Ozet

Tiiketiciler, siirdiiriilebilir tiiketim uygulamalarina aktif olarak katilarak siirdiiriilebilir kalkinmaya
6énemli bir etki yapmaktadir. Gelismekte olan iilkelerde siirdiiriilebilir tiiketimin ortaya ¢ikmasi, bu
iilkelerin biiyiik ntifuslari ve artan gevresel etkileri nedeniyle énemlidir ve siirdiiriilebilir kalkinma
hedeflerine ulasmak igcin bu uygulamalarin benimsenmesi gerekmektedir. Bu llkelerde yapilan
arastirmalar, sirddirilebilir tiiketimi etkileyen farkli unsurlari anlamak igin gereklidir ve uluslararasi
isbirligi ve bilgi alisverisini iyilestirebilir, béylece sosyal ve ekonomik ilerlemeyi tesvik edebilir. Bu
arastirmanin temel amaci, Tiirkiye'de stirdiiriilebilir tiiketim davranisini etkileyen faktérleri sistematik
literatiir taramasi yéntemi ile arastirmak ve siirdiiriilebilir tiiketim davranisiyla ilgili ¢calismalarda
benimsenen davranis teorilerini ortaya koymaktir. Bu kapsamda, Google Scholar, YOK Ulusal Tez
Merkezi, TR Dizin, Dergipark, ULAKBIM, Scopus ve Web of Science veri tabanlarinda yer alan toplam
93 calisma analiz edilmistir. Mevcut arastirma igin veriler, sistematik hatalari ve 6nyargilari azaltmak
ve daha giivenilir bulgular elde etmek igin, Sistematik incelemeler ve Meta-Analizler igin Tercih Edilen
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Raporlama Odeleri (PRISMA) kilavuzuna uygun olarak toplanmistir. Veri toplama prosediiriiniin
ardindan Microsoft Excel'de bir veritabani olusturulmustur. Bu veritabani, her ¢alismanin bashgi,
anahtar kelimeleri, kurumu, yayin yili, tiirt, ézellikleri, 6rnek ézellikleri, odak alani, sektér vurgusu
ve kullanilan degiskenlerle siirekli olarak giincellenmistir. icerik analizi ve kalite degerlendirmesi igin
Excel kullanilmistir. Tematik kaliplari belirlemek ve incelenen materyallerin 6zetini ve aciklamasini
saglamak igin igerik analizi kullanilmistir. Bulgular, ortaya konulan arastirma sorularina uygun olarak
tematik olarak sunulmustur. Arastirmalarin ¢gogu 2015 yilindan sonra yayinlanmistir ve bu da konunun
Tiirkiye'de son yillarda artan bir ilgi gérdiigiinii géstermektedir. Analize ddhil edilen ¢alismalar, igerik
analizi yéntemiyle incelenmis ve elde edilen bulgular belirli kategoriler altinda toplanmistir. Bunlar
arasinda arastirmalarda en sik kullanilan teorik gergeveler, incelenen degiskenler, kullanilan yéntemler,
sektér odaklari ve arastirma érneklemleri yer almaktadir.

Arastirmalarin bilyiik cogunlugu nicel yéntemlerle gerceklestirilmistir. Olcek temelli anketler, veri
toplamada en yaygin kullanilan arag¢ olmustur. Teorik olarak ise en sik kullanilan kuram Planlanmis
Davranis Teorisi olmustur. Bunun disinda Nedensel Etki Teorisi ve Rasyonel Eylem Teorisi gibi
yaklasimlara da basvuruldugu gézlemlenmistir. Calismalarda en ¢ok analiz edilen ve siirdiiriilebilir
tiiketim davranisi lizerinde anlamli bir etkisi olan bagimsiz dedisken, siirdiiriilebilir tiiketime ydnelik
niyet olurken; cinsiyet, egitim seviyesi, gelir diizeyi, cevresel duyarllik, kisisel degerler ve tutumlar da
6n planda yer almaktadir. Kadinlarin, daha yiiksek egitimli bireylerin ve cevresel sorunlara daha duyarli
tiiketicilerin sirdiiriilebilir tiiketime yénelik egilimlerinin daha yiiksek oldugu bulgulanmistir. Veriler,
sdrdiirtlebilir tiiketim niyeti ile fiili davranis arasinda énemli bir baglanti oldugunu ortaya koyarak,
egitim, ¢evresel kaygilar ve sosyoekonomik faktérlerin roliinii vurgulamaktadir. Bu, Tiirkiye'de hedefli
egitim programlari ve farkindalik kampanyalarinin, kiiresel siirdiiriilebilirlik hedefleriyle uyumlu
olarak siirdiiriilebilir tiiketimi daha da tesvik edebilecegini géstermektedir. Ayrica, sektérlere 6zgii
uygulamalar yerine genel olarak siirdiiriilebilir davranislara odaklaniimasi, gelecekteki arastirmalarin
ele alabilecedi bir bosluk oldugunu géstermektedir. Gida, moda ve enerji sektérleri gibi sektére 6zgii
dinamikleri arastirmak, sektére 6zgii sirddiriilebilirlik uygulamalarini tesvik eden eyleme gegirilebilir
icgériiler saglayabilir.

Makale, mevcut literatiiriin kapsamli bir haritasini ¢ikararak hem akademik camiaya hem de
uygulayicilara yol gdsterici bilgiler sunmayi hedeflemektedir. Gelecek ¢calismalar igin metodolojik
cesitlilik, 6rneklem cesitlendirmesi, sektér odakli derinlemesine analizler ve kiiltiirel baglamin daha
fazla vurgulanmasi 6nerilmektedir. Ayrica davranissal degisim stratejileri gelistirmek isteyen kamu
politikasi yapicilari ve ézel sektér temsilcileri icin de tiiketici egilimlerine dair biitiinciil bir bakis agisi
saglamaktadir.

Sonug olarak bu ¢alisma, Tiirkiye’de siirdiiriilebilir tiiketim davranisi konusunda yapilmis ampirik
arastirmalari sistematik olarak dederlendirerek, alandaki egilimleri, bosluklari ve gelecek arastirmalar
igin potansiyel yonleri ortaya koymaktadir. SiirdiiriilebilirliGin yalnizca cevresel degil, ayni zamanda
bireysel ve toplumsal diizeyde bir déntisiim gerektirdigi gergedinden hareketle, tiiketici davranislarinin
cok boyutlu bir sekilde ele alinmasi gerektigi vurgulanmaktadir.
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