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ONSOZ

Iktisadi ve idari bilimler alaninda ézgiin ¢alismalarin yayimlandig: bir dergi olan “Izmir

Iktisat Dergisi” ‘nin 39. Cilt 4. Sayisi ile karsinizdayiz. 1986 yilinda yayin hayatina baslayan
dergimizin yeni sayisini sizlerle bulusturmanin gururunu yasiyoruz.

Biiyiik bir 6zen, 6zveri ve dikkatle hazirladigimiz bu sayimizda besi ingilizce olmak iizere
birbirinden degerli on bes adet makale yer almaktadir. Bircok konudaki 6zgiin
arastirmanin bu sayimizda yer almasi akademik literatiir agisindan son derece 6nemlidir.

Gerek ulusal ve uluslararasi bir¢ok alan indeksi tarafindan taraniyor olmamiz gerekse
akademik siireclerin etkisi ile dergimize gelen makale sayisinda her gecen giin artis
gozlenmektedir. Dergimize olan ilginin ¢ok yogun oldugu ve giinden giline artiyor olmasi
dergimiz adina onur ve gurur kaynagidir. ULAKBIM basta olmak iizere ulusal ve
uluslararasi bir¢ok alan indeksi tarafindan taranan dergimizin siireglerini gelistirme,
okunurlugunu ve atif sayisini arttirma, uluslararasi kabul géren diger indekslerde taranir
bir dergi seviyesine ¢ikarma yoniinde dogru stratejilerle yogun bir sekilde calismalarimiz
devam etmektedir. Ayrica, bu gline kadar derginin siirdiiriilebilirligin saglanmasinda
katkis1 olan tiim Editorlerimize, Editér Kurulu, Danisma Kurulu ve Yayin Kurulu
Uyelerimize, tiim hakemlerimize, yazarlarimiza ve bizleri takip eden, atif veren, gériis ve
Onerilerini sunan tim meslektaslarimiza tesekkiir ediyor ve tiim ilgililerin ortaya
koydugumuz hedeflerimizi gerceklestirmemizde degerli destekleriyle yanimizda
olacagina inaniyoruz.

Dergimizin yeni sayilarinda gorismek dilegiyle...

Prof. Dr. Uzeyir AYDIN
Bas Editor
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OZGUN ARASTIRMA

Tiirkiye’de Cinsiyetler Aras1 Ucret Aqiginin Sektérel Perspektiften Kosulsuz
Kantil Regresyonla Incelenmesi: Yapiskan Zemin ve Cam Tavan

Nilgiin ACAR BALAYLARY, Senay UCDOGRUK BIRECIKLi2, Hamdi EMEC3

Ozet
Yapiskan zemin, cinsiyetler arasi ticret farkinin iicret dagiliminin alt kisminda, cam tavan ise licret dagiliminin en listiinde
genislemesi olarak tanimlanir. Tiim diinyada cinsiyete dayali licret esitsizligi gériilmekle beraber iilkeden iilkeye esitsizligin
siddeti degismektedir. Ucret ayrimciligi, diistiik ticret, sosyal giivencesizlik ve diisiik emeklilik maaglar1 gibi sonuclar
dogurdugundan kisa ve uzun vadede gerek kadinlarin refahini gerekse makro ekonomik refahi olumsuz etkiler. Bu nedenle
cinsiyetler arasi licret egsitsizliginin varliginin ve nedenlerinin tespit edilmesi, esitsizligi ortadan kaldirmaya yénelik
uygulanacak politikalara rehberlik etmesi agisindan olduk¢a énemlidir. Bu amacla ¢alismada, Tiirkiye'de maden, imalat,
insaat, tarim ve hizmet sektérlerinde 6zel kesim boyutunda cam tavan ve yapiskan zemin etkisi arastirilmistir. Bunun icin
Tiirkiye Istatistik Kurumu Hanehalki Isgiicti Anketi verileri, 2021 dénemi Mincerian iicret denkleminin RIF kosulsuz kantil
regresyonunda kullanilmistir. RIF kosulsuz kantil regresyon, calisma ekonomisi, gelir ve esitsizlik, saglik ekonomisi ve kamu
politikast gibi alanlarda gézlemlenen ézelliklerdeki degisimlerin dagilimin ¢ikti tlizerindeki etkilerini incelemek igin
kullanilan yaygin bir yontemdir. Orneklemin tamamindan elde edilen sonuclar Tiirkiye’de ézel sektdrde yapiskan zemin ve
cam tavanin etkisinin oldugu yéniindedir. Buna karsin maden, imalat ve ingaat sektdriinde yapiskan zemin ve cam tavan
etkisi yokken, tarim ve hizmetler sektériinde hem yapiskan zemin hem de cam tavan etkisi mevcuttur.
Anahtar Kelimeler: Ucret Farkliliklary, Isgiicii Piyasasinda Ayrimcilik, Kantil Regresyon
Jel Kodlar: J31,]71, C21

An Analysis of the Gender Pay Gap in Turkey from a Sectoral Perspective Using Unconditional

Quantile Regression: Sticky Floors and Glass Ceilings
Abstract

A sticky floor is defined as the widening of the gender pay gap at the lower end of the pay distribution, while a glass ceiling
is defined as the widening of the gender pay gap at the upper end of the pay distribution. While gender pay inequality exists
globally, the extent of this inequality varies considerably between countries. Wage discrimination has a detrimental impact
on both women's welfare and macroeconomic welfare in the short and long term. This is because it results in low wages,
social insecurity, and low pensions. Consequently, it is of paramount importance to ascertain the existence and causes of
gender pay inequality to inform the formulation of policies designed to eliminate this inequality. The objective of this study
is to investigate the existence and causes of the glass ceiling and sticky floor effect in the private sector in Turkey, specifically
in the mining, manufacturing, construction, agriculture, and service sectors. To achieve this objective, the Turkish Statistical
Institute Household Labour Force Survey data are employed in the RIF unconditional quantile regression of the Mincerian
wage equation for the year 2021. RIF unconditional quantile regression is a commonly employed method for examining the
effects of changes in observed characteristics on the output of the distribution in areas such as labor economics, income and
inequality, health economics, and public policy. The findings from the entire sample indicate that the sticky floor and glass
ceiling have an impact on the private sector in Turkey. Conversely, the mining, manufacturing, and construction sectors do
not exhibit the presence of a sticky floor or glass ceiling effect. However, both a sticky floor and glass ceiling effect are
observed in the agriculture and service sectors.
Key Words: Wage Differentials, Labor Discrimination, Quantile Regression
Jel Codes: J31,]71, C21

ATIF ONERISI (APA): Acar Balaylar N., Ucdogruk Birecikli §., Emeg H. (2024). Tiirkiye’de cinsiyetler arasi iicret agiginin
sektodrel perspektiften kosulsuz kantil regresyonla incelenmesi: Yapiskan zemin ve cam tavan. Izmir Iktisat Dergisi. 39(4).
872-892. Doi: 10.24988/ije.1509747
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1. GIRIS

Yapiskan zemin terimi, kadinlarin dusik tUcretli islerde "sikisip kaldigi”, ticret dagilimin alt
kismindaki biiytik ticret farkin1 tanimlamak icin kullanilir. Dolayisiyla yapiskan zemin kadinlarin
isgiicl piyasasina ilk katildiginda zorlu ¢alisma kosullariyla kars: karsiya kaldig1 bir durum olarak
anlasilabilir. Cam tavan terimi ise licret dagiliminin iist kademelerinde cinsiyetler arasi iicret farkinin
genisledigi ve kadinlarin bu yiiksek ticretli islerden biiyiik dlciide dislandig1 durumlar: tanimlamak
icin kullanilir. Ucret dagilminda yukariya dogru ilerledikge cinsiyetler arasi iicret farkinin
genislemesi cam tavan etkisinin bir gostergesidir (Faruk, 2021: 2; Agrawal, 2013: 322). Ucretler ve
terfi konusunda distiik pazarlik giiciine sahip olmasi ve is-aile dengesi politikalarinin olasi orantisiz
tasarimi kadinlar icin yliksek maash pozisyonlara gegmeyi olumsuz etkilemekte ve yliksek maash
pozisyonlarda ya da beyaz yakali islerde kidemli kadinlarin orantisiz olarak diisiik kalmasina yol
acmaktadir (Kim ve Parki, 2023: 5). Hem yapiskan zemin hem de cam tavanin varligi durumunda,
kadin-erkek ticret farki ile licret dagiliminin ytlzdelik dilimleri arasinda U seklinde bir iliski
gorulir. Diger bir deyisle tcret fark, licret dagiliminin en altinda ve en tstiinde en biiytik olacaktir
(Xiu ve Gunderson, 2012, 308). Cinsiyete dayali icret ayrimciligl, esit derecede iiretken isc¢ilere farkh
ticret 6dendiginde ortaya ¢ikar. Benzer becerilere sahip kadin ve erkekler arasindaki ticret farklari
esas olarak firma ici ticret farkliliklarin1 yansitir (OECD, 2022: 6). Dolayisiyla kadin-erkek iicret
farklhiliklar1 yalmzca verimlilik farkliliklariyla agiklanamaz (Gardeazabal ve Ugidos, 2005: 166).

Tim diinyada cinsiyete dayal licret esitsizligi yaygin bir sekilde goriilmektedir. 2023 Kiiresel
Cinsiyet esitsizligi raporuna gore bir kadinin iicretinin benzer pozisyondaki bir erkegin licretine
orani olarak hesaplanan tcret farkinin %40'indan fazlasi ve kadinlarin toplam ticretli ve ticret disi
gelirinin erkeklerinkine orani seklinde hesaplanan gelir a¢iginin %50'sinin hala kapatilmasi
gerekmektedir. Dahasi, bir¢ok tlilkede kadinlar krediye, araziye veya finansal liriinlere erisimde
onemli Ol¢lide dezavantajli konumda bulunmakta ve bu da onlarin bir sirket kurma veya varlik
yonetimiyle gecimlerini saglama firsatlarini engellemektedir (Global Gender Gap Report 2023).
Dolayisiyla onlarca yildir ytiriirliikte olan esit licret kanunlarina karsin kadinlar hala erkeklerden ¢ok
daha az kazanmaktadir. Gliniimizde cinsiyetler arasi licret farkinin daralmasi, kadinlar i¢in egitimsel
kazanimlarin ve istihdam firsatlarinin artmasinin yani sira ayrimcilikla miicadele yasalarinin
basarisini da iceren cinsiyete 0zgli degisiklikleri yansitmaktadir (Misra ve Murray-Close,
2014:1281). Bununla birlikte, ticret farkinin daralmasi yonilindeki veriler yanilticl
olabilir. Cinsiyetler arasi licret farki erkeklerin ortalama iicret diizeyinden kadinlarin ortalama iicret
diizeyi cikarilarak ve kalanin erkeklerin ortalama ticretine béliinmesiyle hesaplanir. Cinsiyetler arasi
ucret esitsizligindeki belirli bir diististin olumlu bir gelisme olarak yorumlanmasi konusunda kesin
normatif yargilara varmak miimkiin degildir. Ornegin, 1979 yilindan bu yana ortalama erkek ve
kadin ¢alisan arasindaki cinsiyete dayal ticret farkinin azalmasinin yaklasik yiizde 30'u, bu dénemde
erkeklerin tlicretlerindeki diisisten kaynaklanmaktadir (Gould vd.,2016 :4).

Cinsiyet esitsizligine karsi ylrttiilen tiim politikalara karsin kadinlarin genellikle standartlarin
altinda calisma kosullariyla karsi karsiya kalmasi ve kadinlarla erkekler arasindaki verimlilik farki
ile aciklanamayan ticret farkliliginin oldukga yiiksek olmasi licret esitsizligine yol agan faktorlerin
analizini 6nemli kilar (Weichselbaumer ve Winter-Ebmer, 2007:238). Ucretlerin cinsiyete gore
farklilasmasina yol agan bir¢ok faktor mevcuttur. Bu faktorler arz yonli ve talep yonli
olabilmektedir. Kendi kendine secim teorisi cinsiyete gore licret esitsizligini arz yoniyle
aciklamaktadir. Teoriye gore, evin ve hane halkinin bakiminin sosyal gelenekler nedeniyle temelde
kadinin sorumlulugu olarak goriilmesi kadinlar i¢in daha diisiik vasifli olmak gibi yiiksek bir firsat
maliyetine yol agmaktadir (Carrillo vd.2014: 342). Teori diisiik vasifhi kadinlarin calismak yerine
evde kalmay1 segebilecegini 6ne siirmektedir. Bunun yani sira insan sermayesine daha az yatirim
yapabilen kadinlarin daha yiiksek licretli ve rekabet giicii yiiksek meslekleri se¢me olasiliklari
diismektedir. Ayrica kadinlarin terfi isteme ve ticret artislari i¢in pazarlik yapma konusunda daha az
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istekli olmalar1 beklenmektedir. Isgiicii piyasasindaki bu tiir davranissal egilimlerin sonucunda,
kadinlarin Ust diizey mesleklerde yeterince temsil edilmemesine yol agmakta ve kazan¢ dagiliminin
list kisminda daha yiiksek cinsiyet farki ortaya ¢ikmaktadir (Fang ve Sakellariou, 2015: 218). Isgiicii
piyasasindaki cinsiyete gore beceri farkliliklari, {icretlerdeki cinsiyet farkinin bir kismini
aciklamaktadir. Ancak bu farkliliklar son yillarda 6nemli 6l¢ciide azalmistir. 1960’1 yillarda erkeklerin
tiniversiteden mezun olma olasilig1 kadinlardan daha yiiksekti, ancak kadinlar bu a¢ig1 1980'de
kapatmis ve bunu tersine cevirmistir. Egitim ve egitim tercihleri uzun vadeli isglicii piyasasi
egilimleri i¢cin 6nemlidir. Giiniimizde OECD iilkelerindeki gen¢ kadinlarin ortalama olarak daha
ylksek egitim alma olasilig1 genc¢ erkeklere gore daha ytiksektir. Bununla birlikte, gen¢ erkeklerin
bilim, teknoloji, miihendislik ve matematik alanlarindan mezun olma olasiliklar1 hala gen¢ kadinlara
gore daha yliksektir ve bu da genellikle daha yiiksek ticretli mesleklerde ve islerde kariyer kaliplarina
yol agmaktadir. Genel olarak bu egitim tercihleri yetenekten ziyade tutumlarla ilgilidir ve egitim
secimlerini etkileyen sosyal normlarin degismesi zaman alir (OECD 2022, 6). Kadinlarin egitimin her
diizeyinde benzer egitimli erkeklerden daha az iicret aliyor olmalar1 kadinlarin daha fazla egitim
alarak iicret farkini kapatabilecekleri yoniindeki goriisii ciirtitmektedir. Hatta tlicret farki egitim
seviyesiyle birlikte artma egilimindedir. Bu da muhtemelen, licret dagiliminin alt kademesindeki
isciler i¢cin daha esit sonuglari tesvik eden isgiicti piyasasi politikalarindan kaynaklanmaktadir (Gould
vd., 2016 :3).

Kadinlar gliniimiizde egitim diizeyinin yani sira is deneyimlerinin nicelik ve niteligini de
gelistirmislerdir. Son yarim yiizyillda kadinlarin beseri sermayesindeki bu artis, beserl sermaye
farklilig1 nedeniyle iicretlerdeki cinsiyet farki daralmakla birlikte hala varligini siirdiirmektedir
(Misra ve Murray-Close, 2014:1282). Benzer beseri sermayeye sahip olmalarina ragmen cinsiyetler
arasi ticret farklihklarini agiklayan diger bir teori de ikili isgiicii piyasasidir. Ikili isgiicii piyasasi
teorisi, isgliciiniin birincil ve ikincil sektorlere boliindiiglint, birincisinin vasifl;, sendikaly, iyi maasl,
istikrarl islerden olustugunu ve ikincisinin yukariya dogru hareketliligi az olan ve az fayda saglayan
gecici, diisiik ticretli islerden olustugunu 6ne siirtiyor (Moncton, 1996:7). Bu teoriye gore isgiicii
piyasasinda genel olarak kadin iscilerin daha az turetken, hareketsiz ve daha az liderlik becerisine
sahip olan kategoride simiflandiriimaktadir (Ismail ve Jajri, 2012: 720). Ucret esitsizligini talep
yoniyle aciklayan bu yaklasima gore yoneticilerin ¢alisanlarinin gercek tiretkenligi hakkinda sinirh
bilgisi varsa, erkeklerin kadinlarin goreceli yeteneklerine iliskin basmakalip goriislere sahip oldugu
durumlarda kadinlar istatistiksel ayrimciliga maruz kalabilir (Theodoropulos vd., 2022: 3).

Tiim diinyada cinsiyete dayali licret esitsizligi goriilmekle beraber lilkeden iilkeye esitsizligin siddeti
degismektedir. Farkliligin nedenlerinden biri uygulanan isgiicii piyasasi politikalarinin farkliligidir.
Ornegin asgari iicret uygulamas: durumunda asgari {icretin bir {icret tabani olusturmasi nedeniyle
ticret dagiliminin alt ucunda ¢ok daha biiytik bir esitlik s6z konusu olacaktir. Kadinlarin diisiik ticretli
islerde asir1 temsil edildigi goz oniline alindiginda, asgari licretler ayn1 zamanda cinsiyetler arasi licret
esitsizliginin azaltilmasina da 6nemli bir katki saglayabilir. Ayni sekilde sendikalasma orani artik¢a
lcret esitsizligi daralmaktadir (Gould vd.,2016 :3). Sendikalasma oraninin yiiksek oldugu iilkelerde
ve asgari licretin (medyanla karsilastirildiginda) daha yiiksek oldugu tilkelerin cinsiyetler arasi licret
farklarinin daha diisiik oldugu gériilmektedir ( Chun-Hoon ve Shuler, 2022; OECD, 2020: 1). isgiicii
piyasasi politikalarinin yani sira bir tilkede faaliyet gosteren firmalarin biiyiikliigii hem genel hem de
cinsiyetler arasi tlcret esitsizligi lizerinde etkili olabilir. Bir yandan, mikro ve kiiciik sirketlerde
sendikalarin varliginin ve miizakere giiciiniin ¢ok daha diistik olmasinin bir yansimasi olarak, biiyiik
kuruluslarda g¢alisanlar arasinda toplam iicret esitsizliginin daha diisiik olmasi beklenebilir. Ancak
Ote yandan, sirketlerin biiytikligi arttikca cinsiyetler arasi licret esitsizliginin de artmasi
beklenebilir. Biiylik sirketlerde calisan direktorlerin ve Uist diizey yoneticilerin biiytik cogunlugunun
erkek olmasi, kadinlarin ise biiytik 6l¢lide idari ve ticari alanlarda destek pozisyonlarinda ¢alismasi
esitsizligi artirabilir (Larraz vd. 2019: 9).
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Ucret ayrimcihigy, diisiik iicret, sosyal giivencesizlik ve diisiik emeklilik maaslar1 gibi sonuclar
dogurdugundan kisa ve uzun vadede kadinlar ve aileleri icin dezavantajli bir durumdur. Adillik ve
esitlik gibi hayati konularin yani sira, ticret ayrimcilig1 genel ekonomik refahin azalmasina da neden
olur. Devlet daha fazla sosyal yardim 6demek zorunda kalmanin yani sira vergi gelirlerinden ve
sosyal sigorta katkilarindan da mahrum kalir. Kadinlarin isgiicii piyasasinda yeterince yer
alamamasi durumunda ekonomide nitelikli is¢i havuzu da kiigtlir. Ayn1 zamanda tlicret ayrimciligi
sirketler arasindaki rekabeti de bozmaktadir. Kadinlarin yogun olarak istihdam edildigi firmalar
rakiplerine kars1 6nemli bir maliyet avantaji kazanir (Moncton, 1996:11-12). Cinsiyet esitsizligi ve
ekonomik biiyiime iligkisini inceleyen literatiirde yaygin bir sekilde cinsiyet esitsizliginin 6zellikle
uzun vadede ekonomik kalkinmanin 6niinde bir engel oldugu ileri stirmektedir (Silva ve Klasen,
2021:584).

Bu c¢alismanin amaci Tirkiye’deki yapiskan zemin ve cam tavan etkisini sektorel ayrim yapiarak
isglicti piyasasinda varhgini tespit etmektir. Bu ama¢ dogrultusunda 2021 yih Tirkiye Hanehalki
Isgiicii Anketi'nden (HIA) elde edilen verilere RIF kosulsuz kantil regresyon kullanilmis, Tiirkiye
isgiicli piyasasinda sektorler baglaminda analiz edilmistir. Calismanin izleyen boéliimleri literattr,
diinya’da ve Tirkiye’de cam tavan ve cinsiyete dayali licret acig1, veri ve metodoloji ile sonug¢ ve
tartisma seklinde organize edilmistir.

2. LITERATUR

Tlim dlinyada ytrtrliikte olan esit licret kanunlarina ragmen kadinlar hala erkeklerden ¢ok daha az
kazaniyor. Kadinlarin isglicline katiliminy; kiiltiir, gelenek ve ayrimcilik gibi kosullar sinirlamaktadir.
Bu etkiler, kadin iscilerin erkek iscilere kiyasla olumsuz bir meslek dagilimina sahip olmalarina yol
actig1 gibi ayn1 meslekte calisan erkeklerle kadinlar arasinda ticret farklarina da neden olmaktadir.
Boylece tam zamanh ve yil boyu c¢alisan erkek ve kadinlar arasinda bir kazang farki olusmaktadir
(Oaxaca, 1973: 693). istihdam piyasalarinda var olan cinsiyete dayali ayrimcilikla miicadeleye
yonelik kanunlara ve kadinlarin egitimsel kazanimlarina karsin kadinlarin gerek ayni is i¢in daha
disiik ticret almalar gerekse kariyer basamaklarini tirmanirken erkeklere gore dezavantajli olma
durumu, tiim diinyada yaygin bir sekilde varligini siirdiirmektedir. Bu nedenle cinsiyetler arasindaki
ticret farki istihdam piyasalarina yonelik literatiiriin merkezi bir odagi olmustur. Calismalar daha ¢ok
cam tavan ve yapiskan zeminin iilke 6zelinde varhgin arastirmaya yoneliktir. Bu amagla Ismail vd.
(2017), Malezya isgiicii piyasasindaki ticret dagiliminda cam tavan ve yapiskan zemin etkilerinin
varligini analiz etmislerdir. 2015 yili hizmet ve imalat sektorlerine iliskin anketten yararlanilan
calisma, 1263 iscinin verilerine dayanmaktadir. Analiz sonuglari, cinsiyete dayal ticret agiklarinin
tcret dagilimin en alt kademesine dogru daha biiytik oldugunu géstermektedir. Bu bulgu, yapiskan
zemin etkisinin varhigiyla uyumludur. Bunun yani sira cinsiyete dayali ticret acig1 25. ve 50. ytizdelik
dilimler arasinda daha diisiikken 75. ytizdelik dilimde artmakta ve 90. yiizdelik dilimde en yiiksek
seviyeye ulastigini géstermisler ve bu bulgunun da cam tavan etkisinin varhigin1 yansittigini ifade
etmislerdir. Duman’in (2019) yaptig1 calismada ise Tiirkiye'de hem yapiskan zemin hem de cam
tavan etkilerinin gozlemlenebildigi monoton olmayan bir dagilima isaret etmektedir. Duman,
calismasinda kantil regresyon yontemini kullanmis; ardindan dagilim boyunca iicret farkliliklarini
aciklamistir. Kantil regresyon yontemini kullanarak Tiirkiye isgiicii piyasasinda gecici ve kalici
islerde calisanlar arasindaki iicret farkliliklarini inceleyen baska bir ¢alismada ise Gemicioglu ve
Sahin (2022), 2018 yili Hanehalk: Isgiicii Arastirmasindan elde edilen verileri kullanmislardir.
Analizden elde edilen bulgular gerek kadinlar gerekse erkekler i¢in gecici islerde calisanlarin kalici
islerde calisanlara gore daha diisiik tcretler aldigin1 ve bu tlcret cezalandirmalarinin tcret
dagiliminin en alt kademesinde daha fazla hissedildigini ortaya koymaktadir. Bu kapsamda hem
kadinlar hem de erkekler icin Tiirkiye isgiicii piyasasinda yapiskan zemin etkisinin oldugu ve bu
etkinin kadinlar icin erkeklere gore daha biiyiik oldugu goriilmiistiir. Kadinlarda tarim sektériinde
calisanlara gore sanayi ve hizmet sektoriinde calisanlar igin 10., 25. ve 50. kantillerde ticret
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cezalandirmalar1 yasanirken 90. kantilde bir ticret primi olusmustur. Erkeklerle karsilastirildiginda
ise sanayi sektoriinde alt kantillerde goriilen ticret primlerinin yerini %32.6’'ya varan tUcret
cezalandirmalarinin aldigr goriilmektedir. Hizmet sektoriinde alt kantillerde gorilen diisiik
diizeydeki ticret cezalandirmalarinin yerini yine %35’e varan tlicret cezalandirmalar: almistir.

Halagh ve Karaalp-Orhan (2022) ¢alismalarinda 81 ildeki 2018 y1li ISKUR (Tiirkiye Is Kurumu) agik
is ilanlar1 veri setini kullanarak yatay kesit veri analizi yapmislardir. Elde ettikleri sonuclara gore
cinsiyete dayal licret esitsizliginin en fazla tarim sektoriinde olup, sirasiyla hizmetler ve sanayi
sektorleri ile en az insaat sektoriinde gozlenmekte oldugunu belirtmislerdir. Peker ve Saltik (2020)
da tarim sektoriindeki kadin-erkek licret esitsizligi ile ilgili yaptiklar1 calismada TRB1 boélgesinde
kadin-erkek ticret adaletsizliginin var oldugu sonucuna ulasilmistir. Calismada ayni saatte, ayni isi
yapmalarina ragmen erkek tarim iscilerine giinliik verilen yevmiyenin kadin tarim isgilerine verilen
glunlik yevmiyeden daha yiliksek oldugu sonucunu bulmuslardir. Bu sonucun nedenlerinin ise
bolgede ataerkil bir yapinin hakim olmasi, tarim sektoriinde ¢ogunluk tarafindan kadinin ticretsiz
aile iscisi olarak kabul edilmesi, erkeklerin fiziksel giiclerinin daha fazla olmasi nedeniyle daha fazla
tercih edilmesi gibi unsurlar oldugunu ifade etmislerdir. Baruah ve Biskupski-Mujanovic (2020)
enerji, madencilik ve ormancilik sektoriinde kalici cinsiyet temelli licret farkinin sebeplerinin
kadinlarin daha disiik tcretli islerde ve daha diisiik seviyedeki pozisyonlarda yogunlasmalari,
nispeten zayif pazarlik yeteneklerinin olmasi, kariyerlerinden ayrilarak ebeveynlik ve bakim icin
zaman ayirma olasiliklarinin daha yiiksek olmasi, isverenlerin tutumlari ve degerlerinin
bulundugunu ifade etmislerdir.

Aranha vd. (2019) Bangalore’da yaptiklar1 ¢alismalarinda hizmet sektoriinde kadin c¢alisanlarin
sadece Kkariyer ilerlemelerini etkileyen olumlu faktorler artirildiinda cam tavani asabilecegi
sonucuna varmislardir. Bunun da ancak kadinlarin, ekonomik gli¢lerini artirarak, yeterli becerilerle
kendilerini giiclendirerek, egitim seviyelerini yiikselterek, iletisim becerilerini gelistirerek ve onlari
organizasyonda yonlendirebilecek iyi mentorlere sahip olarak basarilacaginin altini ¢izmislerdir.
OnuKk’un (2017) istanbul geneli icin 2015 yilinda uygulanan tiiketici davranis1 anketi sonuglarinda
hizmet sektoriinde ¢alisan kadinlarin yine ayni sektorde calisan erkeklere gore licretlerinin %14
daha az oldugunu bulmustur. Yine ayni ¢calismada sektorler arasi yapilan analizde sanayi sektortiinde
Ucretlerin hizmetler sektoriine gore daha fazla oldugu goézlemlenmis ve hizmet sektoriinde
calisanlarin sanayi sektoriindekilere gore daha fazla licret esitsizligine ugradiklar tespit edilmistir.
Onuk’un calismada dikkat g¢ektigi unsur hizmet sektoriinde ¢alisanlarin sanayi sektoriindekilere
nazaran daha fazla licret esitsizligine maruz kaldiklarindan bu sektérde ¢alisanlar icin yeni ticret
politikalar1 gelistirilmesi gerekliligidir. Bunun yaninda bu sektoérde istihdam edilen kadinlarin ve
daha az egitimli ve deneyimsiz calisanlar icin destekleyici uygulamalarin hayata gecirilmesi
gerekliligidir.

Roshchin ve Yemelina (2020) Kazakistan icin yaptiklari calismalarinda sektoérler arasinda kadin ve
erkek ticret farki icin dikkat ¢ekici bir saptamada bulunmuslardir. Son 15 yilda cinsiyetler arasi ticret
farkinda %10'luk bir azalma gorildigini ifade etmisler ve istihdamin cinsiyet yapisindaki
degisiklikler ile erkekler ve kadinlar arasindaki iicret farkinin azalmasiyla ilgili durumda bir
iyilesmeye katkida bulundugunu belirtmislerdir. Roshchin ve Yemelina; tarim is¢ilerinin disiik ticret
seviyesi nedeniyle erkeklerin tarim sektoriinden insaat sektoriine, kadinlarin ise yine tarim
sektoriinden hizmet sektoriine gecis yaptiklarini vurgulamiglardir. Bu da sektorler arasinda iicret
farklarinin ve cinsiyet ayrimciliginin zaman icinde bir degisime gittigini gostermektedir. Bui ve
Permpoonwiwat'in (2015)’de yaptiklar1 ¢alismasinda Tayland ekonomisindeki degisikliklerin
sektorler arasindaki licret farklarinin ve cinsiyet ayrimciliginin zaman i¢cinde degisiklik gostermesine
sebep oldugunu séylemislerdir. 1996'da en yiiksek {icret farkinin %80 ile toplum, sosyal ve kisisel
hizmet faaliyetlerinde, ardindan saglik ve sosyal hizmetlerin %25,9 ve tarim sektoriinde %20 oldugu
ifade edilmistir. Ancak, 10 yil sonra, bu siralamanin tamamen degistigi; insaat sektoriiniin %42 ile
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basi ¢ektigi, ardindan finansal aracilik %26 ve imalat sektoriiniin %23 ile en sonda oldugu
belirtilmistir. 2013'te yukaridaki sektorlerde %17-18 arasinda ¢ok benzer ilicret farklar
gozlemlenirken, en yiiksek farkin %22 ile otel ve restoran endiistrisinde gozlendigini ve bu
rakamlarin, farkli sektorlerde cinsiyet baskinliginin istihdamindaki degisimle olasi bir iliskinin
oldugunun altini ¢izmislerdir.

Imalat sektériinde cinsiyet iicret farklarinin belirleyicileri i¢in yapilan Rahmah ve Zuldirah’in (2005)
calismasinda ise demografik faktorlerin ve insan sermayesi degiskenlerinin cinsiyet bazinda iicret
farklarini belirlemede 6nemli bir rol oynadigini géstermektedir. Rahmah ve Zuldirah, erkeklerin
kadinlardan 6nemli Olgiide daha yiiksek ticretler kazandigin1 gostermisler ve kadinlarin, egitim
diizeyi, is 6zellikleri ve endiistri tiirleri gibi birka¢ nedenle erkek meslektaslarindan daha distik iicret
aldiklarinmi ifade etmislerdir. Kireyeva ve Satybaldin (2019) farkh sektorler icin Kazakistan’daki
yaptiklar1 ¢alismalarinda sanayi sektorlerindeki iicretlerin erkeklerde kadinlara gore daha fazla
oldugunu belirtmisler ve bunun nedeninin de sanayi sektoériindeki mesleklerin ciddi ve sagliksiz
calisma kosullari ile erkeklere gore karakterize edildigini sdylemislerdir. Kireyeva ve Satybaldin,
kadinlarin saglik hizmetleri, egitim ve sosyal hizmetler gibi disiik {icretli alanlar1 tercih ettiklerini,
en yiiksek diizeyde tcret eksikliginin sanat calisanlari, profesyonel ve bilimsel teknik faaliyetler
arasinda gozlemlendigini ve erkekler arasinda endiistri arasi licret farklar1 kadinlar arasindakinden
daha ytliksek oldugunu belirtmislerdir. Arastirmacilar, Kazakistan i¢in cinsiyetler arasi ticret farkinin
bir baska nedeninin ise "erkek meslekleri" ve "kadin meslekleri" olarak islerin ayrilmasinin
olabilecegini ifade etmislerdir. Barreto vd. (2021) yaptiklar1 ¢alismada da buna benzer bir sonug
ortaya ¢ikmis ve insaat sektortii icin erkek merkezli ise alimin cinsiyetler arasi ticret farkina yol actigi
ifade edilmistir. Barreto vd., kadinlarin insaat endiistrisinde gelismesini engelleyen faktorleri
vurgulamak ve bu konuda ¢6ziim Onerileri sunmak i¢in yaptiklar1 bu ¢alismada cam tavanlarin
boyutlarin1 diinya genelinde dikey ayrimcilik konusu ile belirlemeye calismislardir. Bu boyutlar
arasinda yeteneklerin zayif olmasi, endiistriye dair baslangicta az bilgi sahibi olma, erkek merkezli
ise alim ve elde tutma Kkriterleri, kiiltiir ve c¢alisma ortami gibi faktorlerin yer aldigimi ifade
etmislerdir.

Li ve Zhang (2022); Cin’'in 2004, 2008 ve 2013 yillarinda Kentli Hanehalki Anketi verilerini
birlestirerek sektorler arasi ticret ugurumundaki degisiklikleri kosulsuz kantil regresyon yontemini
kullanarak incelemislerdir. Calismada kamu sektorii ile 6zel sektor arasindaki ticret ugurumunun
genisledigini ve kamu sektorii ¢alisanlarinin 6zel sektor calisanlarindan daha fazla kazandigini,
bunun da ozellikle tekel statiisiindeki devletin sahipligindeki kuruluslarda gorildigiini
bulmuslardir. Li ve Zhang (2022), Cin’deki sektorler arasi licret ucurumunun daha c¢ok isgiicii
donanimlarindaki farkhliklarindan kaynaklandigina dikkat ¢ekerek is deneyimi, egitim, cinsiyet,
meslek ve sektoriin licret ugurumu tizerinde 6nemli etkileri oldugunu belirtmislerdir. Bunun yaninda
ozellikle, is deneyiminin orta ve diisiik gelirli calisanlar tizerinde daha biiyiik bir etkiye sahip oldugu,
ylksek gelirli calisanlarin ise egitim, meslek ve sektére daha duyarl oldugunu ifade etmislerdir.
Yazarlar, calismada sadece tekelci endistrileri bir biitiin olarak ele aldiklarini; hizmet endiistrileri ile
tiretim endiistrileri gibi diger endiistri siniflandirmalarinin da degerlendirilmesi gerektigine dikkat
cekmislerdir.

3. DUNYA’DA VE TURKIYE'DE CAM TAVAN VE CiNSIYETE DAYALI UCRET ACIGI

Ekonomik Katilim ve Firsatlar, Egitim Durumu, Saglik ve Hayatta Kalma ve Siyasi Gliglendirme
boyutlariyla cinsiyet esitliginin mevcut durumunu ve gelisimini karsilastirildig1 2023 Global Cinsiyet
Esitsizligi Indeksine gére 2022 yili itibariyle heniiz hic¢bir iilke tam cinsiyet esitligine ulasamamustir.
Ancak, ilk dokuz iilke (izlanda, Norveg, Finlandiya, Yeni Zelanda, isveg, Almanya, Nikaragua, Namibya
ve Litvanya) cinsiyet esitliginin en az %80'ini kapatmis durumdadir. Izlanda, st tiste 14 yildir
(%91,2) ilk sirada yer almaktadir. izlanda ayn1 zamanda cinsiyet farkinin %90'1ndan fazlasim
kapatan tek tilkedir.
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Global Cinsiyet Esitsizligi Indeksine gére Tiirkiye 2022 yilinda cinsiyet esitsizligi siralamasinda 146
tilke icinde 129. sirada yer almaktadir. 2021 yilinda 124. sirada yer alan Turkiye icin bu siralama
cinsiyet esitsizliginin arttigini gostermektedir. Tiirkiye, Ekonomik Katilim ve Firsatlar alt endeksinde
ise 133. siradadir. (Global Gender Gap Report 2023). Nifusunun ylizde 49.9’u kadinlardan olusan
Turkiye’de cinsiyet esitsizligi, kadinlarin var olma ¢abasini erkeklere gore ¢cok daha gii¢ kosularda
verdiklerini gostermektedir.

Rapor, cinsiyet esitsizliginin kiiresel isgiicii piyasasindaki varligina da isaret etmektedir. Kadinlarin
isglicii piyasasina katilimi son yillarda kiiresel olarak diismesinin yani sira diger ekonomik firsat
gostergelerinde de kadinlar ve erkekler arasinda ciddi esitsizliklerin varligi devam etmektedir.
Covid-19 Pandemisi ile isglicii katilim orani diisen kadinlarin 2022 yilinda diinya ¢apinda
erkeklerden daha yiiksek oranlarda isgiictine katilimi, isglicline katilim oraninda cinsiyet esitliginde
kiigiik bir iyilesmeye yol acsa da ekonomik firsatlar boyutunda hala esitsizlikler varligini
korumaktadir. Kadinlarin gerek istihdamdaki pay1 gerekse yonetici pozisyonunda pay1 dikkate
alindiginda kiiresel olgekte kadinlarin ¢alisma yasamina dair ilerlemenin durdugunu gosteriyor
(Sekil 1) Kadinlarin ¢alisma ¢agindaki niifus icinde pay1 yaklasik olarak ytizde 50’lerde, istihdamdaki
pay1 yiizde 40’'larda seyrederken, yonetici pozisyonundaki paylari ise 2000 yilina gére 2022 yili icin
yalnizca 3 puan artarak ytizde 28’e ulagsmistir.

Sekil 1: Yonetimde, istihdamda ve ¢calisma ¢agindaki niifusta kadinlarin pay1 2000-2020

140
120

1
Zg 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

60
4040 40 40 40 40 40 40 40 40 40 40 40 40 40 39 39 39 39 39 40 40

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Calisma gagindaki nufusta kadinlarin payi
istihdamda Kadinlarin Payi

M Yonetici Pozisyonundaki Kadinlarin Orani (Cam Tavan)

Kaynak: https://ilostat.ilo.org/topics/women/

Diinya Calisma Orgiitiiniin 2022 yilina ait verileri dikkate alindiginda iist ve orta diizey yonetim
pozisyonlarindaki kadinlarin orani, 39 iilke i¢cin mevcut olup, Tiirkiye bu iilkeler icinde yiizde 20
oranla 37. sirada yer almaktadir (Sekil 2).
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Sekil 2: Ulkelere Goére Ust ve Orta Diizey Yoénetim Pozisyonun 'da Kadinlarin Orani (%) -2022
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Kaynak: https://ilostat.ilo.org/topics/women/

Isgiicii piyasasinda cinsiyet esitsizligine dair 6nemli géstergelerden biri, kadinlarin ortalama ticret
diizeyinin erkeklerinkinden ¢ikarilmasi ve kalanin erkeklerin ortalama tlicret diizeyine boliinmesiyle
hesaplanan cinsiyete dayal iicret agigidir. Tiirkiye’de 2018 yih itibariyle tam zamanh ¢alisanlara
gore hesaplanan cinsiyete gore licret agig1 ylizde 10’dur. Bu oran 27 iilkeden olusan Avrupa Birligi ve
OECD ortalamasinin altindadir. Kadinlara iliskin ticret agig81 yiizde 3 ile en diisiik oran Bulgaristan’da
en yiiksek tlicret esitsizligi ise ylizde 20.3 ile Litvanya’da goriilmektedir (Sekil 3).

Sekil 3: Ulkelere Gore Cinsiyete Dayali Ucret Agig1 (%) -2018
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Kaynak: OECD (2023), Gender wage gap (indicator)

Tlim diinyada cinsiyete dayali licret esitsizligi varligini siirdiirmekle birlikte genel egilim bu a¢i8in
daralmasi yoniindedir. Ancak Sekil 4’te goruldiugi gibi Tirkiye'de esitsizlik yillar itibariyle
artmaktadir. Tam zamanl ¢alisanlar i¢in hesaplanmis olan cinsiyet dayali licret acig1 gerek Avrupa
Birligi gerekse OECD iilkelerinde daralirken Tiirkiye’de tam tersine artmaktadir. 2005 yilinda yiizde
3.2 olan licret esitsizligi yillar itibariyle artmistir. Tiirkiye'ye iliskin son veri 2018 yilina ait olup,

yluzde 10’dur.
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Sekil 4: Ucret esitsizligi gelisimi
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Kaynak: OECD (2023), Cinsiyet licret ac181 (indicator)

4, VERI VE METODOLOJi

4.1.Veri

Ampirik analiz, 2021 yih Tiirkiye Hanehalki Isgiicii Anketi'nden (HIA) elde edilen verilere
dayanmaktadir. HLFS veri tabani, 6nceki yillar icin de mevcuttur. Calismamizin 6érneklemini 15-65
yas arasl, bir istihdam durumu siniflandirmasinda tcretli, maash veya yevmiyeli olarak istihdam
edilen bireyler olusturmaktadir. S6z konusu kisilerin asil islerinden elde ettikleri toplam net nakit
geliri, esas alinan ticret degiskenidir. Bu degisken, Tiirkiye Cumhuriyet Merkez Bankasi'ndan (TCMB)
elde edilen 2003 bazl tiiketici fiyat endeksi kullanilarak reel hale doniistiirtilmiistiir. Saatlik iicret
hesaplanmis ve logaritmasi alinmustir. ilgili degiskenlerdeki eksik degerleri temizledikten sonra, 6zel
sektordeki 80294 hacmi biiyiikliigiinde gézlemden olusan bir érneklem alinmistir. HIA verileri,
Tlrkiye’de cam tavan ve yapiskan zeminin varligini arastirmak i¢in uygun bir veri olabilmektedir.

4.2. Metodoloji

Bu ¢alisma, 2021 y1h Tiirkiye Hanehalki isgiicii Anketi'nden (HIA) elde edilen verileri kullanarak, Anh
(2018) tarafindan 6nerilen genisletilmis Mincer tlicret denklemini uygulamaktadir. Bagiml degisken
olarak saatlik tlicretlerin logaritmasi kullanilmis, erkek degiskeni ise referans sinif olarak alinmistir.
Bu calismada cinsiyet bazinda bir kukla degisken kullanilmistir; ¢calisan kadinsa bu degisken 1
degerini, erkekse 0 degerini alir. Bu kukla degiskenin regresyon katsayisi, cinsiyete dayali licret
farklhiliklarini 6lgmede kullanilir. Calismada ayrica gesitli kontrol degiskenleri de dikkate alinmistir.
Kullanilan tahmin yontemi, RIF kosulsuz kantil regresyondur ve bu yontemle 5. kantilden 95. kantile
kadar olan tiim katsayr tahminleri ve ek olarak kantiller arasi farklar ilerleyen béliimlerde
sunulacaktir. Arastirmada kullanilan degiskenler ve detaylar1 Tablo 1'de listelenmistir.

Tablo 1'deki karsilastirmalar, erkek ticretlerinin hem ortalama hem de medyan bazinda kadin
ucretlerinden daha yiliksek oldugunu gostermektedir. Ancak bu veriler, cam tavan ve yapiskan
zeminin varligin1 dogrudan gostermez. Bu nedenle, bir sonraki adimda bu iki durumun varhgini
arastirmak tizere RIF kosulsuz kantil regresyon analizi yapilacaktir. Bu analiz, cinsiyet temelli tlicret
farkhiliklarinin iicret dagiliminin farkli noktalarinda nasil degistigini anlamamiza yarayacaktir.
Ozellikle iicret dagiliminin iist ve alt uglarinda yer alan kadinlar i¢in cam tavan ve yapiskan zemin
etkilerini ortaya koyacaktir, bu da cinsiyet esitligi ve licret adaleti tlizerine politikalarin
gelistirilmesinde 6nemli sonuclar saglayacaktir.
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Tablo 1: Kadinlar ve Erkekler Arasindaki Logaritmali Saatlik Ucret Dagilimi

Ortalama 0.971

B R Kadin
Ozel Sektor Medyan 0.9497
Erkek Ortalama |1.0454
Medyan __ |0.9586
Kadin Ortalama |1.0086

Medyan 0.9542
Ortalama 1.0735

Imalat-insaat-Maden

Erkek
Medyan 1.0735
Kadin Ortalama 0.9654
Medyan 0.9497
Hizmet Erkek |Ortalama 1.0325
Medyan 0.9542
Kadin |Ortalama 0.6639
Medyan |, gggs5
Erkek |Ortalama g -5o5
Tarim

Medyan 0.7310

4.3. Kosulsuz Kantil Regresyon ve Uygulama

Bagimli ve bagimsiz degiskenler arasindaki iligki, bagimlh degiskenin belirli bir dagilimina gore analiz
edilirse standart QR modelleri kosulludur (Duman, 2020). Kosulsuz kantil regresyon (UQR) kosulsuz
etkiler elde etmek icin kullanilir. Yontem, aciklayici degiskenin kosulsuz dagilimi degistiginde
bagimli degiskenin kosulsuz beklentisinin nasil degistigini gormemizi saglar (Firpo vd., 2009). Bu
calisma icin ana yontem olarak RIF (Recentered Influence Function) secilmistir. Ciinkii ortalama ve
kantil regresyon gibi dagilim istatistiklerinin duyarh oldugu 6rnek verilerdeki kiiciik degisiklikleri
bulmak i¢in kullanilir. Bu teknik, dissal degiskenler kiimesindeki sonug degiskeninin (licret) kosulsuz
kantilinin RIF regresyonunu gerektirir. Bu durum asagida (1) nolu esitlikte de goriilmektedir. (2)
nolu genisletilmis Mincer denkleminde X kontrol degiskenlerini temsil etmektedir:

T=I(In(w)s 4

RIF(In(w;; q¢) = q; + IF In(w;; q;) = q; +
fin(w)(@r)

(1)

logsaatucret = B, + Brkadin + yX; (2)

Burada q;, ®'nin kosulsuz dagiliminin t. kantili; fi, ) , ®'nun 1. kantilindeki yogunluk fonsiyonu ve I
ise gosterge fonksiyonudur.

Ucret dagilimi boyunca RIF-OLS regresyonunun kullanildig1 kosulsuz kantil regresyon asagida Tablo
2'de 6zetlenmistir. Giiclii standart hatalarla 5. kantildenden 95. kantile kadar ve ayrica 50-10, 90-50,
90-10 kantiller arasi farklara ait kadin katsayilar1 da sunulmustur. RIF regresyonundan elde edilen
tahmin katsayilari, bagimsiz degiskenlerin dagilimindaki marjinal bir degisikligin, log saatlik
licretlerine karsilik gelen kosulsuz kantilleri iizerindeki etkisi olarak agiklanmaktadir. Ornegin,
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diisiik gelir grubundaki (10. kantil) kadin ¢calisanlarin erkek calisanlardan %15 ticret cezali oldugunu
gostermektedir. Ozel sektérde ve alt kollarinda genel olarak kadin ve erkek arasindaki cinsiyete
dayali licret farki, licret dagilimi yiikseldiginde dahi ortadan kaldirilamamistir. Kadinlar her kantilde
genelde cezalandirilmistir (Vivatsurakit ve Vechbanyongratana, 2021). Ayrica cinsiyet kukla
degiskeninin katsayisi, her kantilde cinsiyete dayal iicret agigin1 gosterecektir. Ozel sektor ve alt
sektor kollarinda kadinlarda cam tavan veya yapiskan zemin mevcut mudur? Yapiskan zemin etkisi,
tcret dagiliminin alt kuyrugunda bulunan kadinlarin daha dezavantajli durumda oldugu ve bu
kuyrukta cinsiyet acisindan 6nemli bir ugurum oldugu durumlarda gézlemlenir (Albrecht vd., 2003;
Anh, 2018; Ismail vd., 2017). Ornegin, Tiirkiye'deki ézel sektérde 10. kantildeki cinsiyete bagh iicret
farki -0.15 olarak tespit edilmistir. Tilirkiye'de yapiskan zeminin varligini analiz etmek igin, cinsiyet
temelli kukla degiskeninin 10. kantil katsayisi, 25. ve 50. kantillerdeki katsayilarla karsilastirilir. Eger
10. kantildeki cinsiyet temelli tlicret farki, 25. ve 50. kantillerdeki farklardan mutlak deger olarak
anlamli derecede biiyiikse, bu, Tiirkiye'deki yapiskan zemin fenomeninin varligina iliskin istatistiksel
kanitlar sundugunu gosterir.

Bu analiz sonuglar1 Tablo 2'de 6zetlenmistir. Cam tavan etkisi, ticret dagiliminin tist kuyrugunda
cinsiyete dayal ilicret farklarinin daha belirgin oldugu durumlarda ortaya ¢ikar. Bu baglamda,
Arulampalam ve digerleri (2007), cam tavan etkisinin varligin1 degerlendirmek icin cinsiyet kukla
degiskeninin 90. kantilindeki katsayisin1 50. ve 75. kantillerdeki katsayilarla karsilastirmistir. Eger
90. kantilindeki cinsiyete dayal ticret farki, 50. ve 75. kantillerdeki farklardan anlamli derecede
biiytlikse, bu Tiirkiye’de cam tavanin var olduguna dair istatistiksel kanitlar sunar. Arastirmalarimiz
bu durumun gergeklestigini dogrulamistir (q90=0.2016). Bu bulgular, Tiirkiye’de 6zel kesim isgiicii
piyasalarinda hem yapiskan zemin hem de cam tavan etkilerinin bulundugunu géstermektedir.

Sektorler incelendiginde, maden, imalat ve insaat sektorlerinde ne yapiskan zemin ne de cam tavan
etkileri tespit edilmistir. Ancak, hizmet sektoriinde ve tarim sektoriinde her iki etki de mevcuttur.
Ornekleme dahil kadinlarin ¢ogunlugunun hizmet sektoriinde calistifi ve genellikle daha diisiik
nitelikli islerde istihdam edildikleri gozlemlenmistir, bu da onlarin kariyerlerinde yiikselmelerine bir
engel olusturmaktadir. Bulgularimiz Peker ve Saltik (2020)'1in cinsiyete dayali iicret esitsizliginin
tarim sektoriinde yiiksek oldugu ve Halagh ve Karaalp-Orhan (2022)'1n cinsiyete dayal licret
esitsizliginin en fazla tarim ve hizmetler sektoriinde oldugu bulgulariyla uyumludur.

Ucret aciklariyla ilgili olarak, 90-10, 90-50 ve 50-10 kantil farklar1 cam tavan ve yapiskan zemin
etkileriyle ilgilidir. 50-10 kantil farki, orta sinif (50. kantil) ve diisiik gelir grubu (10. kantil) kadin
calisanlar arasindaki esitsizligi 6lcer. Bu, orta ve diisiik gelir gruplari arasindaki iicret esitsizliginin
bir gdstergesidir. Ote yandan, 90-10 kantil farki, en yiiksek gelir grubundaki (90. kantil) ve en diisiik
gelir grubundaki (10. kantil) kadinlar arasindaki ticret farkini belirtir. 90-50 kantil farki ise, tist sinif
(90. kantil) ve orta sinif (50. kantil) kadin ¢alisanlar arasindaki esitsizligi 6lger. S6z konusu farklar,
ticret dagilimi boyunca cinsiyete dayali esitsizliklerin kapsamini ve yogunlugunu gostermektedir.

Tablo 2: RIF Kosulsuz Kantil Regresyonda Ozel Sektérde Kadin Katsayr Tahmin Sonuglari

ql0 q25 q50 q75 q90 5010 90 50 90 10 Durum
Ozel -0.1504 | -0.0961 | -0.0607 | -0.1848 -0.2016 0.0896 -0.1408 | -0.0512 | YZCT
sektor
Hizmet | -0.1819 -0.0917 -0.0552 -0.132 -0.1767 0.1267 -0.1215 0.0052 YZ,CT
Sektori
Maden -0.0492 -0.0431 -0.079 -0.2096 -0.1925 -0.0301 -0.113 -0.1433
Imalat
Insaat
Tarim -0.064 -0.1110 | -0.0512 | -0.08307 -0.095 0.0129 | -0.0439 | -0.0310 | YZCT

Not:Koyu punto istatistiki olarak anlamsiz katsayiy1 gostermektedir.

YZ:yapiskan zemin, CT:cam tavani ifade etmektedir.
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Modellerin kontrol degiskenleri yas, medeni durum, hane halki biiyiikligi, egitim diizeyi, esas isinde
haftalik calisma saati, sgk ya kayithlik, tam zamanli olup olmama, meslek gruplari, alt sektorler ve
bolge kuklalar seklindedir. Yer kaplamamasi icin sadece kadin katsayilar1 verilmistir.

Sekil 5: Ozel sektérde(a) ve Hizmet Sektoriinde(b) Kadin Kantil Katsay1 Tahminleri

kadin kadin

-.05
-.05

-.15
-.15

-.25

-.25

T T T T T T T T T T T T
] 20 40 60 80 101 ] 20 40 60 80 1e¢
Quantile Quantile

a)Ozel sektor (b)Hizmet sektorii

Sekil 6: Maden-imalat insaat (c), Tarim Sektériinde (d) Kadin Kantil Katsay:1 Tahminleri

kadin kadin
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Tablo 2’'nin ilk iki satirinda rapor edilen tiim 6rneklemde ortalama cinsiyet licreti esitsizligini ve her
bir kantil tizerindeki cinsiyet lcreti esitsizligini gosteren Sekil 5 ve Sekil 6 incelenmektedir. Yatay
kesikli ¢izgi ortalama licrette cinsiyet acigini temsil eder ve tiim kantiller boyunca sabittir. Cizgi ise
kantiller arasindaki cinsiyet ticreti aciginin degisimini temsil eder. Tablo 2 ve Sekil 5 ve Sekil 6 'dan
gorebilecegimiz gibi, cinsiyet Ucreti esitsizligi genellikle ticret dagiliminin alt kisminda ve tst
kisminda daha biiyiiktiir. Ornegin tarim sektériinde dagilmin alt ve iist uglarindaki esitsizlik daha
duragandir.

Dagilim st bolgelerinde, diger bolgelere gore daha hizli artan tcret esitsizligini cam tavan olarak
yorumlayan ilk ¢alisma Albrecht vd. (2003)’dir. Daha sonraki ¢alismalar cam tavan ve yapiskan
zemin etkisi icin bu yaklasimi takip etmistir. Mona ve vd., (2022) Ortadogu ve Kuzey Afrika icin
yaptiklari calismada 6zel sektor icin, cinsiyet licret farkini diisiik becerilere sahip isler i¢in biiyiik ve
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pozitif, ancak en yiiksek kantiller icin sifir bulmuslar ve dagilimin alt kismindaki biiyiik cinsiyet
farkinin, 6zel sektordeki kadinlarin yapiskan zemin fenomenini yasadigini ifade etmislerdir.

5. SONUC VE TARTISMA

Bu calismada 2021 yih Tiirkiye Istatistik Kurumu Hane halki Isgiicii Anketi verileri kullanilarak RIF
kosulsuz kantil regresyon yontemi ile Tiirkiye’de 6zel kesimde tarim, madencilik, insaat ve hizmetler
sektorii icin cam tavan ve yapiskan zeminin varlig1 analiz edilmistir. Orneklemin tamamindan elde
edilen sonuclar Tiirkiye’de 0zel sektorde yapiskan zemin ve cam tavanin etkisinin oldugu
yoniindedir. Buna karsin maden, imalat ve insaat sektoriinde yapiskan zemin ve cam tavan etkisi
yokken, tarim ve hizmetler sektériinde hem yapiskan zemin hem de cam tavan etkisi mevcuttur. Bu
durum s6z konusu sektérlerin yapisal dzelliklerinden kaynaklanabilir. Ozellikle insaat ve madencilik
sektorlerinde islerin niteligi daha ¢ok fiziksel giice dayanmasi nedeniyle kadinlar bu sektorlerde
calismayi tercih etmezken isverenin de isgiicii talebine yonelik tercihini erkeklerden yana yaptigi
goriilmektedir. 2021 yih Isgiicii Piyasas1 Arastirmasi kapsaminda insaat sektériinde calisanlarin
yiizde 10,1’i kadin iken yiizde 89,9’u erkektir (Tiirkiye Is Kurumu, 2021a). Madencilik sektoriinde ise
calisanlarin icinde kadinlarin pay yiizde 7 iken erkeklerin orani yiizde 93'tiir (Tiirkiye Is Kurumu,
2020). 2020 yili Isgiicii Piyasasi Arastirmasina gore gerek insaat gerekse madencilik sektériinde
isverenlerin agik islerinde cinsiyet 6zelinde tercihleri erkeklerden yanadir. insaat sektoriinde
isyerlerinden alinan agik islerin ylzde 5,7’sinde sadece “kadin” isgiicii tercihinde bulunurken
madencilik sektoriinde bu oran yiizde 1’in altindadir. Imalat sektériinde ise istihdam edilenler icinde
kadinlarin pay1 insaat ve madencilik sektorlerine gore daha yliksek olmakla birlikte Tiirkiye
genelinin altindadir. Imalat sektériinde calisanlarin yiizde 75’ i erkeklerden, yiizde 24,4’ii ise
kadinlardan olusmaktadir. Bunun yaninda bu isyerlerinden ag¢ik isler icin sadece yiizde 8,5’inde
sadece “kadin” isgiicii tercihinde bulunulmustur. Bununla beraber sektordeki acik isler i¢in lisans ve
lisansiistii egitim diizeyi aranmasi durumunda isverenin cinsiyet tercihi yapma orani1 oldukca
dustiktiir. Baska bir deyisle sadece kadin isglicli ya da sadece erkek isgiicii talep edilmeyen acik isler
icin talep edilen egitim seviyesi daha ytiksektir. Bu da egitim diizeyinin 6nemli oldugu islerde cinsiyet
ayriminin ortadan kalktigini géstermektedir (Tiirkiye Is Kurumu, 2021b).

Yapiskan zemin ve cam tavan bulunan tarim ve hizmetler sektoriiniin ortak o6zelligi ise kadin
calisanlarin oraninin yiiksek olmasidir. Tarim sektoriinde istihdamda olanlarin ytlizde 42’si,
hizmetler sektériinde ise yiizde 34’ii kadinlardan olusmaktadir. TUIK isgiicii istatistiklerine gére
hizmetler sektoriinde kadinlarin agirlikli olarak calistigi alt sektor kollar1 insan saghgi ve sosyal
hizmetler (ylizde 66,2), egitim (ylizde 57,3) ve finans ve sigorta faaliyetleridir (yiizde 44,1). Kadin
istihdaminin en yiiksek oldugu insan saghgi ve sosyal hizmetler alaninda iicret a¢ig1 yine en yiiksek
seviyededir. Tiirkiye Istatistik Kurumu ve ILO Tiirkiye Ofisi tarafindan yapilan ¢alismada (ILO 2020)
kadin istihdaminin oransal olarak yiiksek oldugu li¢ sektorde en ytliksek ilicret agiginin varliina isaret
edilmektedir. En yiiksek tlicret acig1 insan sagligi ve sosyal hizmetler sektoriinde iken bunu sirasiyla
finans ve sigorta faaliyetleri ve egitim sektorii takip etmektedir. Insan saghig ve sosyal hizmetler
sektorii nispeten diislik vasif gerektiren ve cografi mekana bagh olan kisisel hizmetler, kisisel bakim,
cocuk bakimi gibi gorevleri icermekte ve licret aciginin en ytiksek oldugu sektordiir. Toplam istihdam
icinde kadinlarin en fazla yer aldig1 tarim sektoriinde ise ¢alisan kadinlarin ytizde 79’u licretsiz aile
iscisi olarak calisirken bu oran erkeklerde yiizde 20’dir. Sektorde isveren ve kendi hesabina ¢alisan
erkeklerin orani yiizde 66 iken kadinlarda yiizde 10’dur (TUIK isgiicii istatistikleri). 2008’de ulusal
diizeyde yapilan bir ankete gore Tiirkiye’de arazi miilkiyeti kadinlarda olduke¢a diisiiktiir. Anket
sonuclarina gore kadinlarin yalnizca ytiizde 9'u miisterek ya da tek basina araziye sahiptir. Ataerkil
adetler ve geleneklere bagh olarak arazinin devri erkek ¢ocuklara yapilmaktadir (FAO, 2016;31).
Gormiis (2019) tarafindan yapilan calismada tarim sektoriinde egitim derecesi diistiik¢e, kadinlarin
tarimdaki istihdam oranlarinin, erkeklere kiyasla, giderek yiikseldigini tespit etmistir. Ozellikle
hicbir okul bitirmeyen kadinlarin yiizde 76,9’u tarimda istihdam edilirken bu oran erkeklerde ytizde
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50,6'dir. Ayni calismada tarimsal istihdamin 6nemli bir béliiminiin, aile bireylerinin esas, ticretli
isgiiciiniin ise, ikincil unsur olarak kullanildigl, mikro o6lgekli isyerlerinde yogunlastigi ileri
strilmistiir. Firma 6lgeginin kiiciik olmasinin yani sira cinsiyetler arasi licret a¢igina, dolayisiyla
cam tavan yapiskan zemine yol acan diger bir faktor olan istidamin kayit disilig1 tarim sektoriinde
yaygin olarak goriilmektedir. TUIK isgiicii istatistiklerine gore Tiirkiye’de kayit dis1 istihdamin en
ylksek oldugu tarim sektdriinde kadin istihdaminda kayit disilik sektor ortalamasinin tizerindedir.
Tarim sektoriinde istihdamin ytizde 85’i kayit dis1 iken bu oran erkeklerde yiizde 78 kadinlarda ise
yluzde 94’tiir. S6z konusu oranlar tarim sektdriinde yapiskan zemin ve cam tavan olgusunu
desteklemektedir.

Adillik ve esitlik gibi hayati konularin yani sira, ticret ayrimciligi genel ekonomik refahin azalmasina
da neden olur. Kadinlar beserl sermayeye iliskin acig1 kapatmalarina karsin beceri, yetenek ve
egitimlerinin karsiligini alabilecek seklide yonetici pozisyonunda tiim diinyada ¢ok az temsil
edilmektedir. Yonetim kurullarinda kadinlarin yer almasina yonelik kota uygulamasi bircok tilkede
tam olarak hedeflenen basariy1 saglamamasina karsin belli bir yol kat edilmesini saglamistir.
Turkiye’de 2012 yilinda yapilan bu yondeki diizenleme (yonetim kurullarinda en az bir kadin kotasi)
2014 yilinda “Sirket, yonetim kurulunda kadin liye orani i¢in %25’ten az olmamak kaydiyla bir hedef
oran ve hedef zaman belirler ve bu hedeflere ulasmak icin politika olusturur. Yonetim kurulu bu
hedeflere ulasma hususunda saglanan ilerlemeyi yillik olarak degerlendirir.” (Kurumsal Yonetim
Tebligi, 2014; madde 4.3.9) seklinde degistirilmistir. ILO'nun Temel S6zlesmelerinden biri olan 100
No.lu Esit Degerde ise Esit Ucret, temel bir insan hakk: ve bir calisma standard: olarak Tiirkiye
tarafindan da imzalanmistir. Bununla birlikte Anayasa’nin 10. Maddesinde kanun oniinde esitlik
ilkesinin yer almasina; Is Kanunu’nun 5. maddesinin 4. fikrasinda “ayn1 veya esit degerde bir is icin
cinsiyet nedeniyle daha dustik licret kararlastirilamaz” hiikmiine ragmen cinsiyete dayali licret farki
diinyanin her iilkesinde oldugu gibi Tiirkiye’de de belirgin bir sekilde gériilmektedir (DiSK, 2022).
Kanuni diizenlemelere ragmen gerek diinyada gerekse Tirkiye’'de istihdam piyasasinda kadinlara
yoOnelik ayrimci tutumun tistesinden gelinmesi i¢in biitiinciil bir yaklasim sergilenmelidir. Kadinlarin
beseri sermayelerine dair ac¢iklar1 kapatmalarina karsin erkeklerden daha diisiik ticretle calismalari
ve yOnetici pozisyonunda yeterince temsil edilememelerinin en 6nemli nedeni cinsiyetci kaliplasmis
yargilar ile agiklanabilir. Tiirk toplumunda kadinlara yonelik en az bir dnyargiya sahip olanlarin
orani yuzde 91,8 olmasi (UNDP Gender Social Norms Index, 2023) bu ¢ikarimimizi desteklemektedir.
Ornegin cinsiyet farkinin %90'indan fazlasim kapatan tek iilke olan izlanda’da bu oran yiizde
27,3’tiir. Dolaysiyla Tiirkiye’de kadinlara kars: var olan kaliplasmis 6nyargilarin kirilmasi cinsiyet
esitsizligine yonelik miicadelenin en 6nemli araci olacaktir. Bu baglamda yiirtitiilecek politikalar
kadinlarin ev i¢i sorumluluklarina yonelik rollerin (yasli/¢ocuk bakimi ve ev isleri) kadinin asli
gorevi olmaktan cikmasini da saglayacaktir. S6z konusu normlarin kirilmasi kisa bir siirede
gerceklesmeyecegi gibi hiikiimetin bu konuda 6nciiliik etmesi zorunludur. Isgiicii piyasalarinda
sendikal orgiitlenmenin diisiik olmasi, kayit disilik ve firma olcegi cinsiyet esitsizliginin 6nemli
nedenleri arasinda yer almaktadir. Ancak Tiirkiye’de kadinlarin istihdama katilim diizeyinin diisiik
olmasi, istihdamdaki kadinlarin daha ¢ok kayit disi1 ¢alismasi kadinlarin sendikalarda orgiitlenmesi
oniinde ciddi bir engeldir. Bunun yani sira sendikalarin daha ¢ok erkek egemen bir yapiya sahip
olmasi, kadin iscilerin sendikal faaliyetlere katilimi ve orgiitlenmelerini saglayacak politikalarin
yetersizligi, kadinlarin sendikalara katilimini zayiflatmaktadir. EMAR Kadin Emegi Raporu’na (2023)
gore tam zamanli calisan kadinlarin ytizde 25,6’s1 kayit disi1 istihdam edilirken yar1 zamanh ¢alisan
kadinlarin ytizde 68,1 kayit dis1 ¢alistirilmaktadir. Kadin ¢alisanlarda sendikalasma orani yiizde 10
iken kayit dis1 istihdam dahil edildiginde bu oran yiizde 6,5’a diismektedir. Bu nedenle kadinlara
iliskin 6n yargilarin kirilmasina yonelik uygulanacak politikalarin yani sira kayit disilikla miicadele
ve kadinlarin sendikalasmasini tesvik edecek politikalar devreye sokulmalidir. Basta yaslh ve ¢ocuk
bakimi olmak tUzere kadinlarin sorumluluguna birakilan ve kadinlar1 ¢alisma hayatindan
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uzaklastiran bakim hizmetleri kamusal olarak desteklenmelidir. Ucretsiz kres ve bakim evleri
acillmahdir. Cinsiyet esitsizliginin 6nemli belirleyicilerinden bir digeri egitim seviyesidir. Ayni
raporda cinsiyete gore en yiiksek esitsizligin lise alti egitim almis kadin ve erkekler arasinda
gorildigii tespit edilmistir. Ucdogruk Birecikli vd. (2019) calismalarinda egitim diizeyi arttikca
kadinlarin ticretlerini artirabildiklerini tespit etmislerdir. Balaylar vd. (2021) hizmetler sektort ile
imalat sanayiinde tlicret dinamiklerini analiz ettikleri ¢alismalarinda hizmet sektoériinde kadinlarin
aldiklar1 egitim ile cinsiyete bagh tcret ayrimciligini asabildiklerini tespit etmislerdir. Hizmetler
sektoriinde yapiskan zemin ve cam tavanin varligina isaret eden bulgumuzu bu perspektifte
degerlendirdigimizde kadinlarin egitim seviyelerinin artirilmasina yonelik hiikiimet politikalarinin
cinsiyet esitsizligi ile miicadelede 6nemli bir ara¢ olacagin1 gostermektedir. Tarim sektoriinde
isttihdamda olan kadinlarin 6nemli bir kisminin kayit disi, licretsiz aile iscisi ve diisiik egitimli oldugu
dikkate alindiginda kirsaldaki kadinlarin egitime katiliminin artirilmasi ve kayit disilikla
miicadelenin bu sektérde oncelikli olarak ele alinmasi gerektigi goriilmektedir. Tarim sektériinde
kadinlarin miilksiizlesmesine yol acan toplumsal normlarla miicadele i¢in kadinlarin miras haklarina
yonelik bilin¢glendirilmesi ve o6zellikle kirsalda kadin girisimciligin tesvik edilmesi adilligin
saglanmasi ve esitligin saglanmasinda énemli kazanimlar saglayabilecektir.
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EXTENDED ABSTRACT

An Analysis of the Gender Pay Gap in Turkey from a Sectoral Perspective Using Unconditional
Quantile Regression: Sticky Floors and Glass Ceilings

1. Introduction

The sticky floor effect is defined as the widening of the gender pay gap at the lower end of the wage
distribution, while the glass ceiling effect refers to the widening at the top. While gender-based wage
inequality is observed worldwide, the severity of inequality varies from country to country. Wage
discrimination has consequences such as low wages, social insecurity, and low pensions, which
negatively affect both the short- and long-term well-being of women as well as macroeconomic
welfare. Therefore, identifying the existence and causes of gender pay inequality is crucial to guide
policies aimed at eliminating this inequality. In line with this objective, this study investigates the
glass ceiling and sticky floor effects in the private sector within the mining, manufacturing,
construction, agriculture, and services sectors in Turkey. The purpose of this study is to identify the
existence of the sticky floor and glass ceiling effects in the Turkish labor market by sectoral
distinction. For this purpose, data from the 2021 Turkish Household Labor Force Survey (HLFS) was
analyzed using the RIF unconditional quantile regression method, and sectors in the Turkish labor
market were examined.

2. Data Set and Method

The empirical analysis is based on data obtained from the 2021 Turkish Household Labor Force
Survey (HLFS). The HLFS database is also available for previous years. The sample for our study
consists of individuals aged 15-65 who are employed in wage, salary, or daily wage positions. The
primary wage variable is the total net cash income earned from the individuals’ main job. This
variable was adjusted to real terms using the 2003-based consumer price index obtained from the
Central Bank of Turkey (CBT). Hourly wages were calculated, and the logarithm of this value was
taken. After cleaning the data for missing values, a sample of 80,294 observations in the private
sector was taken. When looking at the distribution of logged hourly wages from the sample, it is
observed that male wages are higher than female wages both on average and at the median. However,
these data do not directly show the existence of the glass ceiling or sticky floor effects. Therefore, RIF
unconditional quantile regression analysis was conducted to investigate the existence of these two
phenomena. This analysis helps us understand how gender-based wage differences change at various
points in the wage distribution. It specifically reveals the glass ceiling and sticky floor effects for
women at the upper and lower ends of the wage distribution, respectively, providing critical insights
for the development of policies promoting gender equality and wage fairness. The dependent
variable in this study is the logarithm of hourly wages, and the male variable is used as the reference
class. A dummy variable based on gender is used in the study; this variable takes a value of 1 if the
worker is female and 0 if male. The regression coefficient of this dummy variable is used to measure
gender-based wage differences. The study also considers several control variables. The estimation
method used is the RIF unconditional quantile regression, which provides coefficient estimates for
all quantiles from the 5th to the 95th percentile, as well as inter-quantile differences. The coefficients
obtained from the RIF regression are explained as the impact of a marginal change in the distribution
of independent variables on the unconditional quantiles of logged hourly wages.
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3. Empirical Findings

The results obtained from the entire sample indicate that the sticky floor and glass ceiling effects
existin Turkey's private sector. The gender wage gap at the 10th percentile in Turkey's private sector
is found to be -0.15. To analyze the existence of the sticky floor in Turkey, the 10th percentile
coefficient of the gender-based dummy variable is compared to the coefficients at the 25th and 50th
percentiles. If the gender wage gap at the 10th percentile is significantly larger in absolute terms than
the gaps at the 25th and 50th percentiles, this provides statistical evidence of the existence of the
sticky floor phenomenon in Turkey. The glass ceiling effect occurs when gender-based wage
differences are more pronounced at the upper tail of the wage distribution. Since the gender wage
gap at the 90th percentile is significantly larger than the gaps at the 50th and 75th percentiles, it is
evident that the glass ceiling exists in Turkey (q90 = 0.2016). These findings show that both the sticky
floor and glass ceiling effects are present in Turkey's private labor market. However, while there are
no sticky floor or glass ceiling effects in the mining, manufacturing, and construction sectors, both
effects are observed in the agriculture and services sectors. This may be due to the structural
characteristics of these sectors. Specifically, in the construction and mining sectors, jobs are more
physically demanding, leading to fewer women choosing to work in these sectors, and employers
preferring male workers to meet labor demands. When sectors are examined, no sticky floor or glass
ceiling effects were found in the mining, manufacturing, and construction sectors. However, both
effects are present in the services and agriculture sectors. It is observed that most of the women in
the sample are employed in the services sector and are generally employed in lower-skilled jobs,
which hinders their career advancement.

4. Discussion and Conclusion

When we evaluate our findings that indicate the existence of the sticky floor and glass ceiling in the
services sector, it becomes clear that government policies aimed at increasing the education levels of
women would be an important tool in combating gender inequality. Given that a significant portion
of women employed in the agricultural sector are informal, unpaid family workers, and have low
education levels, increasing rural women's access to education and addressing informality should be
prioritized in this sector. Raising awareness about women's inheritance rights and encouraging
female entrepreneurship, especially in rural areas, could provide significant gains in ensuring
fairness and achieving equality by challenging the societal norms that lead to women's dispossession
in the agricultural sector.
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Savunma Sanayi Sirketlerinin Nakit Yonetim Etkinliklerinin Nakit Doniis
Siiresi Analizi ile Incelenmesi

Emre EKIN 1, Biisra YILMAZ 2

Ozet

Tiim isletmeler icin nakit yénetiminin etkinligi ve nakit ihtiyacinin giderilmesi son derece énemlidir. Bu ¢alismada, Borsa
Istanbul (BIST) 100 endeksinde Savunma Sanayi Sektériinde faaliyette bulunan 5 firmanin 2019-2022 yillart arasindaki
bilanco ve gelir tablosu verileri kullanilarak nakit déniis siiresi analizi (NDS) gerceklestirilmistir. Isletmelerde nakit
yénetiminde temel géstergelerden olan NDS’nin isletmelerin karlilik ve likidite durumlarina olan etkisi incelenmistir.
Yapilan uygulama sonucunda Aselsan sirketinin yillar icinde nakit déntis stiresindeki dalgalanmalarin az oldugu ve her yil
negatif nakit déniis stiresine sahip oldugu saptanmigtir. Sirket fon problemi yasamadigi icin en iyi performansa sahip sirket
secilmistir. Her yil pozitif nakit déntis siiresine sahip olan Katmerciler Arac Ustii Ekipman Sanayi ve Ticaret A.S. ise en kétii
performansa sahip sirket olarak secilmistir. Calismanin literatiire iilkeler acisindan son derece 6nemli olan savunma sanayi
sektoriinde faaliyet gésteren sirketleri ele alip incelemesi, sektérdeki firmalarin finansal ve mali durumlarini sayisal bir
yéntem ile gozler oniine sermesi ve arastirmacilar tarafindan yapilacak olan diger ¢calismalarda farkli sektérlerdeki
firmalarin nakit déniis siirelerinin hesaplanarak mukayeseli bir karsilastirmaya imkdn taniyarak katki sunacagi
degerlendirilmektedir.
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Jel Kodu: C02, 016, C33, L90, G34

Examining the Cash Management Activities of Defense Industry Companies with Cash
Conversion Cycle Analysis

Abstract

For all businesses, the effectiveness of cash management and the fulfillment of cash needs are of the utmost importance. In
this study, cash conversion cycle (CCC) analysis was carried out using the balance sheet and income statement data of 5
companies operating in the Defence Industry Sector in the Borsa Istanbul (BIST) 100 index between 2019 and 2022. The
effect of CCC, which is one of the basic indicators of cash management in enterprises, on the profitability and liquidity status
of enterprises has been examined. As a result of the application, it has been determined that the fluctuations in the cash
conversion cycle of Aselsan company over the years are low and that it has a negative cash conversion cycle every year.
Since the company does not have any funding problems, it is selected as the one with the best performance. Katmerciler
Company which has a positive cash conversion cycle every year, is selected as the company with the worst performance. It
is evaluated that the study will contribute to the literature by examining the companies operating in the defense industry
sector, which is extremely important for countries, by revealing the financial and financial status of the companies in the
sector with a numerical method, and by allowing a comparative comparison by calculating the cash return periods of
companies in different sectors in other studies to be conducted by researchers.
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1. GIRiS

Giinlimiizde artan rekabet isletmelerin sermaye yonetimlerini etkilemektedir. Isletmelerin i¢ ve dis
pazarda karsi karsiya kaldiklar1 rekabet zorluklarinin yani sira bilhassa son yillarda tiim diinyada
yasanan Covid-19 salgini ile likidite kontrolii ve nakit yonetiminin 6nemi daha da artmistir. Nakit
yonetimi ve nakit akis planlamasi etkin olmayan isletmeler, strdiirtlebilirlik problemi ile karsi
karsiya kalmaktadirlar. Isletmelerin rekabet avantaji saglamalar1 ve siirdiiriilebilirlikleri icin
sermayelerini etkin yonetmeleri gerekmektedir. Nakit yonetiminin amaci, karlilig1 artiracak ve
finansal zorluklarla karsilasmayacak nakit tutarmin diizenlenmesidir. Isletmelerin finans
departmanlarinca yapilmasi gereken ise alacaklarin en kisa siirede tahsil edilmesi ve 6demelerin ise
olabildigince geciktirilmesidir. Bu durum zaten finansal yonetimin gereklerindendir. Finansal
yonetimin temel prensiplerinden biri, nakdin miimkiin oldugu en erken sekilde temin edilmesi ve
o6demelerin de miimkiin oldugu en gec¢ sekilde gerceklestirilmesidir (Yiicel & Kurt, 2002).

Artan rekabet kosullar1 ve ekonomide yasanan durgunluklar isletmelerin daha rasyonel
davranmalarini gerekli kilmaktadir. Bu kapsamda isletmelerin nakit yonetimlerinin etkinligini
6lecmek icin Nakit Dontis Siiresi (NDS) analizinden yararlanmalar1 faydali olacaktir. NDS analizi,
isletme yoneticileri tarafindan nakit akislarinin kontrol edilmesi amaciyla basvurulan bir analiz
yontemidir. Bu analiz yontemi, isletmelerin mevcut likidite durumu ve gelecek donemlere iligkin
likidite planlamasi hakkinda bilgi vermektedir. NDS analizi isletmelere nakit yonetiminde rasyonellik
saglar. Isletmeler tarafindan finansal sorumluluklarin yerine getirilmesi ve siirdiiriilebilirligin
saglanmasi ile biiylime ve yatirim firsatlarinin degerlendirilebilmesi icin NDS analizi uygulanmahidir
(Sakarya, 2008). Calisma; incelemeye alinan donemde savunma sanayi sirketlerinin nakit
yonetimlerinin ve nakit doniis silirelerinin ve buna bagh olarak yatirim ve biiylime firsatlarini
degerlendirebilme potansiyellerinin Covid-19 pandemisinden ve yasanan enflasyon ve doéviz kuru
artislarindan etkilenip etkilenmediginin goriilmesi acisindan da 6nem tasimaktadir. Zira Covid-19
pandemisi ekonomik gostergeler lizerinde negatif bir etkiye sahip iken nakit yonetimlerinin de
sektor ne olursa olsun bu pandemiden etkilenmemesi asla s6z konusu degildir.

Savunma sanayi, hem Tiirkiye hem diger diinya iilkeleri icin son derece 6nemli bir sektor haline
gelmistir. Genel sanayi ile baglantili olan savunma sanayi, iilkenin savunmasi i¢in gereken silah, arag
ve techizatlarin liretimini ve bakimini yapabilen, imalat sanayisi ile baglantili bir sektordiir. Bu sektor
hem ticari hem de giivenlik, stratejik 6nem, gizlilik, daha az disa bagimlilik ve teknolojik yeterlilik
gibi kriterlere bakmaktadir. Savunma sanayi, ulusal egemenligin korunmasi nedeniyle, ileri teknoloji
sistemlerinin kullanildig1 ve bu nedenle sistem gelistirme ve arastirma calismalarinin pahal oldugu
bir sektordir (Kayan, 2017).

BIST’de yer alan savunma sanayii firmalar1 yatirim firsatlari, tilkeye sagladigi istihdam ve ekonomik
katki sebebiyle 6nem arz etmektedir. Ayn1 zamanda bu firmalar diizenli olarak mali raporlarini
sunmalar1 gerekmektedir. Bu da yatirimcilar i¢in en 6nemli 6zelliklerden biridir. Bu sebeple
calismada BIST’de aktif olarak rol alan savunma sanayii firmalar1 6rneklem olarak alinmistir.
Sirketlerin en giincel mali durumunu degerlendirmek ve analiz sonuglarini daha etkili kilmak i¢in
calismada 2019 - 2022 yillarn arasindaki veriler kullanilmistir.
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2. LITERATUR

NDS tizerine yapilan ve farkl sektorlerin kiyaslandigr arastirmalarin sayis1 giderek artmaktadir.
Arastirmacilar tarafindan ortaya konulan sonuclar, isletme karliliginin arkasindaki sebeplerin daha
iyi anlasilmasina olanak saglamakta ve isletmelerin yoneticilerine planlama siireclerinde yardimci
olmaktadir. Bu c¢alisma, savunma sanayii sektoriinii ele alarak NDS literatiiriinde daha o6nce
gorilmemis bir calisma sunmaktadir. Mevcut literatiirde bulunan genellikle genis kapsaml
calismalarin aksine bu arastirma yalnizca savunma sanayii sektoriini ele almaktadir. Bu nedenle,
savunma sanayii sektoriiniin finansman agisindan daha derinlemesine anlamak isteyen
akademisyenlere ve endiistri profesyonellerine 6nemli bir fayda saglamaktadir. Literatiirde yer alan
NDS analizinin konu edindigi calismalara asagida yer verilmistir.

Onal (1996) tarafindan yapilan ¢alismada, isletmeler acisindan nakit yonetiminin énemi ifade
edilmistir.

Akgiin (2002) tarafindan yapilan ¢alismada, tek basina yorumlanmasi miimkiin olamayan bazi
faaliyet oranlarinin halka ac¢ik ¢cimento firmalarinin analizine baz veri olusturmak amac¢lanmistir.

Yiicel ve Kurt (2002) tarafindan yapilan ¢alismada, NDS'nin karlilik, likidite ve borg yapisi ile iliskisi
incelenmistir. IMKB’de islem goren 167 isletmenin 1995-2000 yillar1 arasindaki verileri kullanilarak
NDS'nin bu isletmelerdeki likidite oranlari ile pozitif, aktif karhlik ve 6zsermaye karlilig1 ile negatif
yonlii bir iliskide oldugu tespit edilmistir. NDS ile kaldira¢ orani arasinda herhangi bir iligki
bulunmamistir. NDS’de donemler arasinda bir farklilik bulunamamis ancak sektérel bazda ve isletme
Olcegine gore istatistiksel agidan anlaml bir farklilik oldugu tespit edilmistir.

Iseri ve Chambers (2003) tarafindan yapilan calismada, IMKB’deki gida, igki ve tiitiin sektoriindeki
tretim isletmeleri ile perakende ticaret sektoriinde yer alan ve liretim yapmayip alim satim
faaliyetlerinde bulunan isletmelerin 1999, 2000 ve 2001 yillarindaki NDS degerleri karsilastiriimistir
ve NDS degerleri liretim sektoriinde olanlarin ¢ogunda, perakende sektoriindekilerin ise tamaminda
negatif olarak bulunmustur.

Sakarya (2008) tarafindan yapilan ¢alismada, IMKB'de islem géren KOBI statiisiindeki isletmelerin
nakit yénetim etkinlikleri arastirllmistir. isletmelerin 2003-2006 yillar1 arasindaki NDS degerleri
karsilastirmali olarak analiz edilmis, sektorel olarak farklar belirlenmis ve bu farkliliklarin nedenleri
ortaya konularak KOBI'lerin nakit yénetimi konusunda problem yasadiklar tespit edilmistir. Bahse
konu isletmelerin biiyiikk bir kisminin NDS degerinin pozitif oldugu anlasilmistir. Imalat
sanayisindeki alt sektorlerde ise NDS degerlerinin farklilik gosterdigi belirtilmistir.

Omag (2009) tarafindan yapilan ¢calismada, Tiirkiye’de ve ABD’de gida sektoriinde faaliyet gosteren
KOBI'lerin 2002-2007 dénemindeki NDS degerleri incelenmistir. Yapilan incelemede Tiirk gida
sektoriindeki KOBI'lerin nakit déniis siiresindeki dalgalanmalar ABD'deki ayn1 sektor isletmelerine
kiyasla daha ytliksek bulunmustur. Bu yiikseklige ekonomik kosullardaki olumsuzluk, firma ici ve
sektorel unsurlar ve etkin bir nakit yonetimi politikasinin bulunmamasi sebep olmustur.

Uyar (2009) tarafindan yapilan ¢alismada, IMKB’de bulunan ticaret ve iiretim isletmelerinin
karsilastirilmasi amaciyla yapilan NDS analizinde isletme biiytikliigii ve karlilik arasindaki iliski icin
2007 yiina ait kullanilmistir. En diisiik NDS degerine sahip olan isletmeler toptancilik-
perakendecilik isletmeleri olarak bulunurken en yiiksek NDS degerine sahip isletmeler ise tekstil
isletmeleri olarak bulunmustur. NDS degerleri ile isletme blyiikliigli ve karlilik arasinda negatif
yonlii anlamh bir iliski bulunmustur.
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Meder Cakir (2013) tarafindan yapilan calismada, IMKB'de islem géren imalat sektoriindeki 52
isletmenin 2000-2010 yillar1 arasindaki verilerden yola ¢ikilarak isletmelerin nakit dongiisi ve
isletme karhilig1 arasindaki iliski incelenmistir. imalat sektériinde beklentilere ters olarak NDS
artirilarak karhliklarinin da artacagi sonucuna ulasilmistir. Kimya sektoriinde yapilan inceleme
neticesinde ise NDS ve isletme karhlig1 arasinda ters yonlii bir iliski saptanmistir.

Panigrahi (2013) tarafindan yapilan c¢alismada, 2001’'den 2010’a kadar 10 yillik stlrede
Hindistan'daki en iyi bes cimento imalat sirketinin NDS’leri ile karliliklar1 arasindaki iliski
incelenmistir. Yapilan uygulama ile secilen sirketlerin diistik ortalama aktif ve 6z sermaye getirilerine
sahip olduklar1 ve 6nemli 6l¢iide negatif NDS’lere sahip olduklari sonucuna varilmistir.

Muscettola (2014) tarafindan yapilan calismada, italya’daki 4.226 adet KOBI'nin NDS’leri ile
karhliklar1 arasindaki iligki incelenerek, ortalama alacak siiresinin karlhlikla 6nemli 6l¢tide pozitif
iliskiye sahip oldugu sonucuna varilmistir.

Ege vd. (2016) tarafindan yapilan ¢alismada, 2005-2013 déneminde BIST50 endeksinde bulunan
firmalarin NDS degerlerinin hesaplanip yorumlanmasi amag¢lanmistir. Arastirilan 27 isletmenin
biiyltik ¢ogunlugunun NDS degerinin negatif oldugu, yillara gore ortalamasi alindiginda her y1l 4
isletmenin pozitif NDS degerine sahip oldugu belirlenmistir ve BIST50 endeksindeki isletmelerin
biiylik bir cogunlugunun nakit yonetiminde basarili bulundugu tespit edilmistir.

Glimis vd. (2016) tarafindan yapilan ¢alismada, NDS’nin isletmelerin borg ve likidite yapilarina olan
etkisini tespit etmek lizere BIST100 endeksinde islem géren 5 gida isletmesinin 2006-2015 yillar
arasindaki verileri analiz edilmistir. Calismaya konu olan 5 isletmenin perakende faaliyet
gostermeleri ve hizl titketim mallarini liretip satan isletmeler olmasi sebebiyle NDS degerleri negatif
olarak bulunmustur.

Topaloglu ve Nur (2016) tarafindan yapilan ¢alismada, BIST kurumsal yonetim endeksindeki 18
isletmenin NDS degerlerinin finansal performanslarina olan etkisi arastirilarak NDS ile aktif karlilik
arasinda pozitif bir iliski bulunmus fakat o6zsermaye karliligi ile NDS arasinda bir iliski
bulunamamaistir.

Karadeniz vd. (2017) tarafindan yapilan ¢alismada, Tiirkiye ve Ingiltere'de yer alan yiyecek ve icecek
isletmelerinin NDS degerleri karsilastirilmistir. Karsilastirma sayesinde Tiirkiye'de yer alan yiyecek
ve icecek isletmelerinin, ingiltere'deki isletmelere kiyasla daha uzun NDS degerine sahip olduklar:
tespit edilmistir.

Sayilgan (2017) tarafindan yapilan ¢alismada, klasik NDS analizlerinde stok bekleme siiresi, tahsilat
stiresi gibi verilerin hesaplanmasinda kullanilan stok ve alacak tutar1 gibi nakdi degerlerin
biiytiklikleri agirliklandirilmadig icin ulasilan sonucun dogrulugu sorgulanmistir. Bahse konu olan
agirliklandirma isleminin gergeklestirilmesinin yani sira verilen ve alinan siparis avanslari da dahil
edilerek "Agirlikli ve Kapsamli Nakit Doniisiim Siiresi " adinda yeni bir hesaplama yodntemi
gelistirilmistir.

Nwude vd. (2018) yapmis olduklar1 ¢alismada, 2000-2011 yillar1 arasinda Nijerya'da sigorta
sektoriinde faaliyette bulunan sirketleri ele almistir. Bu sirketlerin NDS degerleri ile karhliklar:
arasindaki iliski incelemis ve sirketlerin NDS degerleri ile karliliklar1 arasinda énemli bir negatif ters
iliski oldugu saptanmistir.

Al-Mohareb (2019) yapmis oldugu ¢alismada, Urdiin Borsasi'nda imalat sektdriinde faaliyette
bulunan firmalarin NDS ile aktif karliliklar1 arasindaki iliski analiz edilmistir. Analizin sonuclari
firmalarin NDS degerleri ile imalat¢i firmalarin karhliklar1 arasinda anlamh bir iligski oldugunu
gostermektedir.
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AKkyiiz vd. (2019) tarafindan yapilan calismada, 2011-2016 yillar1 arasinda BIST'te islem goren kagit
ve kagit tirlinleri sektoriindeki 14 isletmenin NDS degerleri analiz edilmistir. Calismada, isletmeler
basim ve yayin sanayi grubu isletmeleri ve kagit liretim sanayi grubu isletmeleri olmak iizere iki alt
sanayi grubu seklinde incelenmistir. Calisma neticesinde basim ve yayin sanayi grubu isletmelerinin,
kagit liretim sanayi grubu isletmelerine kiyasla daha diisiik diizeyde NDS degerine sahip olduklari
sonucuna varimistir. Bahse konu farkliligin temel sebebinin stok devir hizindaki farkhliktan
kaynaklandig1 anlasilmistir.

Sahin ve Vergili (2019) tarafindan yapilan ¢alismada, "The Journal Of Commerce” tarafindan yapilan
diinyanin en biiyliik 50 lojistik isletmesi siralamasinda yer alan isletmelerin 2009-2017 yillari
arasindaki verileri tizerine panel veri analizi uygulanmistir. NDS ile firma karliliklar1 arasinda negatif
yonlii ve anlamli bir iliski tespit edilmistir.

Eskin ve Glivemli (2020) tarafindan yapilan calismada, isletme sermayesini olusturan unsurlarin
karhilik iizerindeki etkilerini tespit etmek iizere BIST50 endeksinde yer alan ve mali kurulus olmayan
33 isletmenin 2012-2016 yillan arasindaki verileri incelenmistir. Uygulamada, ¢oklu regresyon ve
korelasyon yontemleri kullanilmistir. BIST 50 endeksinde yer alan ve mali kurulus olmayan 33
isletmenin NDS degerleri ile aktif karlilik ve faaliyet kar1 arasinda bir iliski tespit edilememesine
karsilik aktif karlilik ile sirket yasi arasinda, likidite orani ile NDS arasinda, faaliyet kar1 ile finansal
kaldira¢ arasinda ve calisan sayisi ile sirket biiyiikliigli arasinda pozitif yonli bir iliski tespit
edilmistir.

Soylemez (2020) tarafindan yapilan c¢alismada, BIST teknoloji endeksinde (XUTEK) yer alan
isletmelerin NDS degerleri ve karliliklar1 arasindaki iliski 2018-2019 yillan arasindaki veriler baz
aliarak incelenmistir. Alacak tahsil siiresi, stok tiiketilme siiresi ve kaldira¢ orani ile aktif karlilik
arasinda anlamli ve negatif yonlii bir iliski bulunurken net satislar, kisa vadeli bor¢ 6deme siiresi ve
NDS ile karhilik arasinda pozitif yonlii ve anlaml bir iliski bulunmustur.

Erem Ceylan (2021) tarafindan yapilan ¢alismada, BIST KOBI Sanayii endeksinde yer alan 28
KOBI'nin NDS degeri ile karliliklar1 arasindaki iliskinin belirlenmesinde 2010-2019 yillar arasindaki
veriler incelenmis ve NDS ile karlilik arasinda pozitif yonli bir iliski bulunmustur. NDS degerini
olusturan unsurlar incelendiginde ise karlilik ile stok doniis sliresi ve bor¢ 6deme siiresi arasinda
istatistiksel olarak anlaml ve negatif bir iliski tespit edilmistir.

3. NAKIT YONETIMI

Nakit, kagit para, madeni para ve vadesiz mevduatlari ifade etmektedir ve isletmelerin faaliyetlerini
siirdiirmesinde temel ve kritik bir kavramdir. Isletmeler her daim yeterli miktarda nakit
bulundurmaya 6zen gosterirler. Nakitler ve menkul kiymetler isletmelerin vadesi gelmis borglarinin
o6denmesi ve giderlerinin karsilanmasinda emniyet stoku islevi goriirler. Bu stok miktarinin fazla
olmas1 isletmenin borglarinin 6denmeme riskini minimize edecektir. Isletme yéneticileri
faaliyetlerini siirdiiriirken yeterli nakde sahip olup olmama durumlarin1 kontrol etmelidirler. Bu
durum nakitlerin yonetilmesinin gerekli ve 6nemli oldugunu vurgulamaktadir. Nakit yonetiminde ti¢
o6nemli amac vardir; nakit akislari hizlandirmak, nakit ¢ikislarini yavaslatmak ve elde bulunan nakdi
optimum sekilde kullanmak (Esenel, 1999).

Nakit yoOnetimi, isletmelerin faaliyetlerinin planlanmasi, uygulanmasi ve degerlendirilmesi
stireclerini kapsamaktadir. Isletmelerin elde bulundurduklar1 nakit seviyesinin az veya fazla olmasi
cesitli sakincalara yol acabilmektedir. Tiim bu sakincalar ortadan kaldirmak ise rasyonel bir nakit
yonetimi ile muimkiindiir. Nakit yonetimi, nakit giris ve cikislarinin finansal planlama ile
dengelenmesidir. Isletmenin nakit ihtiyaclarini zamana uyumlu sekilde belirlemektir. Nakit
yOnetiminin temel amaci isletmenin finansal sorumluluklarini yerine getirmek, karliligi artirmak ve
nakit tutarini belirlemektir. Ayrica isletmelerin finansal yiikiimliiliiklerinde zorlanmaksizin ve
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faaliyet etkinligini kaybetmeksizin karliligini miimkiin oldugunca artiracak nakit seviyesini tespit
etmektir (Onal, 1996). Nakit yonetiminin incelenmesi noktasinda iilkemizin tam bagimsizliginin
saglanmasinda Kkilit role sahip olan Savunma Sanayi sektorii ele alinmis ve sektoriin nakit yonetim
etkinligi ile likidite ve finansal durumunun ortaya konulmasina iliskin NDS analizi calismasi
yapilmistir.

4. UYGULAMA
4.1. Veri ve Metodoloji

Nakit doniis stiresi, alacaklarin ortalama tahsilat siiresi ve stoklarin tutma siiresi toplamindan kisa
vadeli bor¢larin ortalama 6deme siiresinin ¢ikarilmasi ile elde edilmektedir. NDS, isletme sermayesi
icin kullanilan fonlarin paraya geri doniis stliresidir. NDS'nin yiliksek olmasi firmanin likidite
durumunun iyi olmadigini goésterir ve olumsuz bir gostergedir. Aksine NDS'nin diisiik olmasi ise
firmanin likidite durumunun iyi oldugunu gosterir ve olumlu bir goéstergedir. NDS, likidite
yonetiminde dinamik bir kavramdir (Yiicel & Kurt, 2002). NDS, firmalarda likidite degerlendirilirken
en ¢ok basvurulan yollardan biridir. (Brigham & Gapenski, 1997).

NDS ve bilesenlerinin hesaplanma yontemi asagidaki gibidir:

Tablo 1. Nakit Dontisiim Siiresinin Hesaplanmasinda Kullanilan Oranlar

Nakit Doniis Siiresi (NDS) NDS=AOTS+SOTS- KVBOS
Alacak Devir Hiz1 (ADH) Net Satislar/ Ticari Alacaklar
Alacaklarin Ortalama Tahsilat Siiresi (AOTS) Yillik Giin Sayis1 / Alacak Devir Hizi
Stok Devir Hiz1 (SDH) Satislarin Maliyeti/ Ortalama Stok
Stoklarin Ortalama Tiiketim Siiresi (SOTS) Yillik Giin Sayisi/ Stok Devir Hizi

Kisa Vadeli Bor¢ Devir Hizi
Satislarin Maliyeti / Kisa Vadeli Borglar
(KVBDH)
Kisa Vadeli Borglarin Ortalama Odenme
Siiresi (KVBOS)

Kaynak: Ege vd., 2016: 183-184.

Yillik Giin Sayisi/ Kisa Vadeli Bor¢ Devir Hizi

Alacak devir hizi, isletmelerin alacaklari icin gerceklestirdigi yatirimlarin nakde déniisme hizini ifade
eder (Iseri & Chambers, 2003).

Stok devir hizi, stoklarin nakde dontisiim hizini, diger bir ifadeyle stoklarin likiditesini gosteren bir
Olclim araci olup stoklar ile satislar arasindaki iliskiyi gostermektedir (Ege vd., 2016). Stok devir
hizinin diisiik olmasi, stoklara yapilan yatirimin ytiiksekliginin gostergesidir (Glimis vd., 2016: 77).
Stoklar isletmenin elinden ne kadar hizli ¢ikarsa stok maliyetleri de dogru orantili olarak azalacaktir.
Benzer sekilde alacak tahsilinin de hizlanmasi durumunda isletme likiditesi artacak ve planlanan
faaliyetler gerceklestirilmeye devam edilecektir (Baskan & Goker, 2018). Bu acidan bakildiginda NDS
analizi, isletmelere mevcut nakit yonetimini gostermesinin yani sira gelecek donemlerdeki nakit
yOnetimi icin bugilinden yapilmasi gerekenleri de bildirmektedir.

NDS degerinin artmasinin nedeni; stok devir siiresi veya alacak tahsil sliresinden herhangi biri
olabilecegi gibi ikisinin de birden artmasi ya da borg¢larin 6denme stiresinin azalmasi olabilir. Benzer
sekilde NDS degerinin azalmasinin nedeni ise stok devir siiresi ve/veya alacak tahsil siliresinin
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azalmasi olabilirken bor¢larin 6denme siiresinin artmasi da olabilmektedir. Bu sekilde NDS pozitif
veya negatif bir deger alabilecektir. NDS degerinin pozitif veya negatif olmasi farkli anlamlar
barindirmaktadir. Bu degerin ne olmasi konusunda hem fikir olunan bir durum yoktur. Ancak
belirtilmelidir ki arastirmacilarin ¢ogu, NDS degerinin negatif olmasinin finansal basari olarak
sayilabileceginden yanadir. Ornegin; Iseri ve Chambers (2003)’e gore, NDS degerinin pozitif olmasi,
ilgili isletmenin bor¢lanmaya ihtiyaci oldugunun bir gostergesidir. NDS analizinde amag¢lanan, bu
degerin negatif olmasidir. NDS degeri pozitif olan bir isletme, alacaklarini tahsil etmede zorlanabilir
ve likidite problemleri ile karsilasabilir. Bu sebeple NDS degerinin olabildigince diisiik olmasi
istenilen bir durumdur.

Bu ¢calismanin amaci; Borsa Istanbul’da (BIST) 2019-2022 yillar arasinda aktif olan savunma sanayii
sirketlerinin yillik bilanco ve gelir tablolar1 ile NDS analizlerinin yapilmasi ve sirketlerin nakit
yonetim etkinlikleri ve likidite durumlarinin karsilastirilmasidir. Bilango ve gelir tablosu bilgilerine
Fintables ve Is Yatinm adh finansal analizler sunan finansal damismanhk platformlarindan
ulasilmistir. BIST’te islem géren 6 adet savunma sanayii sirketi bulunmaktadir. Bu sirketler; Aselsan,
Otokar Otomotiv ve Savunma Sanayii, Papilon Savunma Teknoloji ve Ticaret A.S., SDT Uzay ve
Savunma Teknolojileri A.S., Forte Bilgi Iletisim Teknolojileri ve Savunma Sanayi A.S. ve Katmerciler
Arag Ustii Ekipman Sanayi ve Ticaret A.S.'dir. Forte Bilgi Iletisim Teknolojileri ve Savunma Sanayi A.S.
borsaya yeni dahil oldugu icin ilgili sirketin 2019-2022 yillar1 arasindaki verilerine ulasilamamistir.
Bu sebeple sirket analize dahil edilmemistir. NDS analizinde kullanilan formiil ile 2019 -2022 yillar1
arasinda sirketlerin alacak devir hizi, stok devir hizi, kisa vadeli bor¢ devir hiz1 hesaplanmistir. Yillik
glin sayis1 360 alinarak alacaklarin ortalama tahsilat siiresi, stoklarin ortalama tiiketim siiresi ve kisa
vadeli bor¢larin ortalama 6denme siiresi hesaplanmistir. Bilanco ve gelir tablosundan elden edilen
bilgiler ile hesaplamalar Excel Solver programinda yapilmistir.

Tablo 2. Aselsan Gelir ve Bilanco Tablosu

Aselsan Gelir Tablosu
2022 2021 2020 2019
Satis Gelirleri 35281677000 20138953000 16104455000 13012551000
Satislarin Maliyeti (-) -23498222000 -13490042000 -11499440000 -9640818000
Aselsan Bilanco Tablosu
Ticari Alacaklar 14888340000 9803350000 7146519000 3884933000
Toplam Kisa Vadeli
29651397000 16749927000 12319765000 7743870000
Yukimliliikler
Ortalama Stok 10115803500 6585828500 5003315000 4025272500
Tablo 3. Otokar Otomotiv ve Savunma Sanayii Gelir ve Bilanco Tablosu
Otokar Otomotiv ve Savunma Sanayii Gelir Tablosu
2022 2021 2020 2019
Satis Gelirleri 9603737000 4508874000 2908711000 2430643000
Satislarin Maliyeti (-) -6559813000 -2792189000 -1714567000 -1511592000
Otokar Otomotiv ve Savunma Sanayii Bilanco Tablosu
Ticari Alacaklar 4159008000 1761233000 1188748000 896618000
Toplam Kisa Vadeli
Yikimlilikler 9997901000 2852334000 2126684000 1037747000
Ortalama Stok 2648123000 1380987500 1051883500 729099000
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Tablo 4. Papilon Savunma Teknoloji ve Ticaret A.S. Gelir ve Bilan¢o Tablosu

Papilon Savunma Teknoloji ve Ticaret A.S. Gelir Tablosu
2022 2021 2020 2019
Satis Gelirleri 42781927 29397243 26752980 17260616
Satiglari Maliyeti (-) -23595136 -24132111 -22137613 -7756866
Papilon Savunma Teknoloji ve Ticaret A.S. Bilanco Tablosu
Ticari Alacaklar 15409996 11264116 1722794 479227
Toplam Kisa Vadeli

Yikiimlilikler 7623874 8926888 2974811 8554539
Ortalama Stok 12867878 10837550 9578861,5 6052434,5

Tablo 5. SDT Uzay ve Savunma Teknolojileri A.S Gelir ve Bilanco Tablosu

Sdt Uzay ve Savunma Teknolojileri A.S Gelir Tablosu

2022 2021 2020 2019
Satis Gelirleri 502774735 442975323 297499715 157132776
Satiglarin Maliyeti (-) -245108825 -260579521 -190450080 -86110900
Sdt Uzay ve Savunma Teknolojileri A.S Bilanco Tablosu
Ticari Alacaklar 89671425 73597557 52158809 38140376
Toplam Kisa Vadeli

Yiiktimliliikler 176233484 130998796 142042957 96475634
Ortalama Stok 130177212,5 115763608,5 87507851 35116183,5

Tablo 6. Katmerciler Arac Ustii Ekipman Sanayi ve Ticaret A.S. Gelir ve Bilango Tablosu
Katmerciler Arag Ustii Ekipman Sanayi ve Ticaret A.S. Gelir Tablosu

2022 2021 2020 2019
Satis Gelirleri 502774735 442975323 297499715 157132776
Satiglarin Maliyeti (-) -245108825 -260579521 -190450080 -86110900
Katmerciler Arac Ustii EkKipman Sanayi ve Ticaret A.S. Bilanco Tablosu
Ticari Alacaklar 89671425 73597557 52158809 38140376
Toplam Kisa Vadeli

Yitkimliliikler 176233484 130998796 142042957 96475634
Ortalama Stok 130177212,5 115763608,5 87507851 35116183,5

NDS analizi yapilirken sirketlerin finansal tablolari, gelir tablolar1 ve bilangolarindan
yararlanilmistir. Tablo 2’den Tablo 6’ya kadar sirketlerin NDS hesaplamalarinda kullanilan gelir
tablosu ve bilanco verileri gosterilmistir. NDS degerleri ise ilgili parametre degerlerinin birbirlerine

oranlanmasi ve gerekli matematiksel islemlerin yapilmasiyla elde edilmistir.

4.2. Bulgular ve Analiz

Bu kisimda toplanan verilerden elde edilen bilgiler ayrintili sekilde incelenmis ve kapsamli bir NDS
analizi gerceklestirilmistir. Sirketlerin 2019-2020-2021 ve 2022 yillarinda hesaplanan NDS degerleri
tablo olarak asagida sunulmustur.
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Tablo 7. Nakit Dontisiim Siireleri (2019 Yih)

SIRKETLER ADH SDH | AOTS SOTS KVBDH | KVBOS | NDS

ASELSAN (ASELS) 3,35 2,40 | 99,81 150,31 | 1,24 289,17 | -31,38

OTOKAR OTOMOTIV VE SAVUNMA SANAYII (OTKAR)
2,71 2,07 | 132,80 | 173,64 | 1,46 247,15 | 59,29

PAPILON SAVUNMA TEKNOLOJI VE TICARET A.S. (PAPIL)
36,02 | 1,28 | 10,00 280,90 | 091 397,02 | -106,13

SDT UZAY VE SAVUNMA TEKNOLOJILERI A.S. (SDTTR)
4,12 2,45 | 87,38 146,81 | 0,89 403,33 | -169,14

KATMERCILER ARAC USTU EKIPMAN SANAYi VE TICARET AS.

(KATMR) 1,91 | 037 | 188,24 | 973,76 | 0,65 551,69 | 610,31

YIL ORTALAMASI
72,59

Tablo 7’ye bakildiginda BIST’te islem géren 5 savunma sanayii sirketinin 2019 yili NDS degerleri
gorilmektedir. NDS degeri ne kadar yiiksek bir negatif deger olursa bu, isletme icin o kadar iyi bir
durumdur.

2019 y1li icerisinde en yliksek negatif degere sahip olan sirket -169,14 ile SDT Uzay ve Savunma
Teknolojileri A.S. olmustur. Bu sirketi sirasiyla -106,13 ile Papilon Savunma Teknoloji ve Ticaret A.S.
ile -31,38 ile Aselsan takip etmektedir. 2 sirket pozitif nakit doniisiim siiresine sahiptir. Bu sirketler
59,2897 ile Otokar Otomotiv ve Savunma Sanayii ve 610,3084 ile Katmerciler Ara¢ Ustii Ekipman
Sanayi ve Ticaret A.S.'dir. 5 sirketin yillik NDS ortalamasi ise 72,59 olarak hesaplanmistir.

Tablo 8. Nakit Dontisiim Siireleri (2020 Yih)

SIRKETLER ADH SDH | AOTS SOTS KVBDH | KVBOS | NDS

ASELSAN 2,25 2,30 | 159,75 | 156,63 0,93 385,68 | -69,29

OTOKAR OTOMOTIV VE SAVUNMA SANAYIii
2,45 1,63 | 147,13 | 220,86 0,81 446,53 | -78,54

PAPILON SAVUNMA TEKNOLOJI VE TICARET A.S.
15,53 | 2,32 | 23,18 155,17 7,47 48,19 130,16

SDT UZAY VE SAVUNMA TEKNOLOJILERI A.S.
5,70 2,18 | 63,12 165,41 1,34 268,50 | -39,97

KATMERCILER ARAC USTU EKIPMAN SANAYI VE TiCARET A.S.
1,79 0,26 | 201,46 | 1370,47 | 0,44 811,92 | 760,02

YIL ORTALAMASI 140,47

Tablo 8'de 5 sirketin 2020 yilina ait NDS analizi sonucunda elde edilen NDS degerleri yer almaktadir.
2020 yilinda en yiiksek negatif doniisiim siliresine sahip olan sirket -78,54 ile Otokar Otomotiv ve
Savunma Sanayii'dir. Otokar Otomotiv ve Savunma Sanayii’'nin ardindan Aselsan ve Sdt Uzay ve
Savunma Teknolojileri A.S. gelmektedir. 2019 yilinda oldugu gibi 2 sirket pozitif nakit doniisiim
siiresine sahiptir. Bu sirketler; Papilon Savunma Teknoloji ve Ticaret A.S. ile Katmerciler Ara¢ Ustii
Ekipman Sanayi ve Ticaret A.S.'dir. 2020 y1li ortalamasi ise 140,47 olarak hesaplanmistir. 2020 y1ili
ortalamasi 2019 yilina oranla %93, 515 artmistir. Bu stirenin artisi, isletmelerdeki operasyonel
etkinligin azaldigina dair bir gosterge olarak kabul edilebilir.
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Tablo 9. Nakit Dontisiim Siireleri (2021 Yih)

SIRKETLER ADH | SDH | AOTS SOTS KVBDH | KVBOS NDS

ASELSAN 2,05 | 2,05 | 175,24 | 175,75 0,81 446,99 -96,00

OTOKAR OTOMOTIV VE SAVUNMA SANAYII
2,56 | 2,02 | 140,62 | 178,05 0,98 367,75 -49,08

PAPILON SAVUNMA TEKNOLOJI VE TICARET A.S.
2,61 | 2,23 | 137,94 | 161,67 2,70 133,17 166,44

SDT UZAY VE SAVUNMA TEKNOLOJILERI A.S.
6,02 | 2,25 | 59,81 159,93 1,99 180,98 38,76

KATMERCILER ARAC USTU EKIPMAN SANAYI VE TICARET A.S.
1,15 | 0,28 | 313,56 | 1274,12 | 0,35 1042,12 | 545,56

YIL ORTALMASI 121,14

Tablo 9’da 5 sirketin 2021 yilina ait NDS degerleri yer almaktadir. Bu donemde diger iki donemden
farkli olarak sadece 2 sirket negatif NDS degerine sahiptir. Bu sirketler; en yliksek negatif doniisiim
stiresine sahip olan -96,00 ile Aselsan ve -49,08 ile Otokar Otomotiv ve Savunma Sanayii’'dir. 2021
yilinda Sdt Uzay ve Savunma Teknolojileri A.S. diisiise gecmis ve 38,76377 ile pozitif NDS degerine
sahip olmustur. Sdt Uzay ve Savunma Teknolojileri A.S. ‘yi sirasiyla 166,44 ile Papilon Savunma
Teknoloji ve Ticaret A.S. ve 545,56 ile Katmerciler Ara¢ Ustii EKipman Sanayi ve Ticaret A.S. takip
etmektedir. 2021 yili ortalamasi ise 121,14 olarak hesaplanmistir. 2021 yili ortalamasi 2020 yilina
oranla %13,77 azalmistir. Bu siirenin azalmasi, isletmelerin ek finansmana ihtiyag¢ duymamasi ve
borg¢ tahsilat1 i¢in gereken siirenin, borcun geri 6édenmesi icin gereken siireden daha az olmasi
anlamlarina gelmektedir.

Tablo 10. Nakit Doniisiim Stireleri (2022 Yil1)

SIRKETLER ADH | SDH | AOTS SOTS KVBDH | KVBOS | NDS

ASELSAN 2,37 | 2,32 | 15191 | 154,98 | 0,79 454,27 | -147,38

OTOKAR OTOMOTIV VE SAVUNMA SANAYII
2,31 | 2,48 | 155,90 | 145,33 | 0,66 548,68 | -247,45

PAPILON SAVUNMA TEKNOLOJI VE TICARET A.S. 278 | 183 | 12967 | 19633 | 3.09 11632 | 209 68

SDT UZAY VE SAVUNMA TEKNOLOJILERI A.S.
561 | 1,88 | 64,21 191,20 | 1,39 258,84 | -3,44

KATMERCILER ARAC USTU EKIPMAN SANAYi VE TICARET ASS.
1,58 | 0,39 | 228,19 | 916,89 | 0,36 988,17 | 156,91

YIL ORTALAMASI -6,33

Tablo 10’da 5 sirketin 2022 yilina ait NDS analizi sonucunda elde edilen NDS degerleri yer
almaktadir. Bu donemde en yiiksek negatif donilisiim siiresine sahip olan sirket, -247,45 ile Otokar
Otomotiv ve Savunma Sanayii’dir. Otokar Otomotiv ve Savunma Sanayiyi -147,38 ile Aselsan ve -3,44
ile Sdt Uzay ve Savunma Teknolojileri A.S. takip etmektedir. 2019 ve 2020 de oldugu gibi 2 sirket
pozitif nakit doniisiim siiresine sahiptir. Bu sirketler sirasi ile Katmerciler Arag Ustii Ekipman Sanayi
ve Ticaret A.S. ile Papilon Savunma Teknoloji ve Ticaret A.S.’dir. 2022 y1li ortalamasi ise -6,33 olarak
hesaplanmistir. 2022 yili ortalamasi 2021 yilina oranla %105,216 azalarak biiylik bir gelisme
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gostermistir. Bu iyilesmenin en biiylik nedeni nakit doniisiim siiresini biiylik 6lclide azaltan
Katmerciler Arag Ustii Ekipman Sanayi ve Ticaret A.S. gosterilebilir.

Tablo 11. Sirket Karsilastirmalar1 Nihai Tablo

ASELS OTKAR PAPIL SDTTR KATMR YIL ORTALAMASI
2022 -147,38 -247,45 209,68 -3,44 156,91 -6,33
2021 -96,00 -49,08 166,44 38,76 545,56 121,14
2020 -69,29 -78,54 130,16 -39,97 760,02 140,47
2019 -31,38 59,29 -106,13 -169,14 610,31 71,06
Ortalama -86,01 -78,95 100,04 -43,45 518,20 81,58

Tablo 11’de yil bazh sirketlerin kendi icerisinde karsilastirllmasi yapilmistir. incelenen 5 sirketin
NDS degerleri mukayeseli olarak incelenmistir. Aselsan en iyi nakit dontistim stiiresine 2019 yilinda
sahip olmustur. Yillar gectikce nakit dontlisiim siiresinde negatif yonlii bir artis goéstermistir. Otokar
Otomotiv ve Savunma Sanayii, Aselsan gibi en iyi nakit donlisiim siiresine 2019 yilinda sahip
olmustur. 2021-2020-2022 yillarinda sirasiyla nakit donlistim sliresinde negatif yonlii bir artis
olmustur. Papilon Savunma Teknoloji ve Ticaret A.S. en iyi nakit doniisiim siliresine 2022 yilinda
sahip olmustur. Borsaya girdigi yil olan 2019 yilindan beri nakit dontisiim siiresinde stirekli olarak
pozitif yonli bir azalis gostermistir. Sdt Uzay ve Savunma Teknolojileri A.S. en iyi nakit doniisiim
stiresine 2022 yilinda sahip olmustur. 2019 yilina gére 2020 yi1linda negatif yonlii bir artis saglayan
Sdt Uzay ve Savunma Teknolojileri A.S. 2021 yilinda tekrar negatif nakit doniisiim stiresine sahip
olmus ve pozitif yonlii bir azalma géstermistir. Katmerciler Ara¢ Ustii Ekipman Sanayi ve Ticaret A.S.
en iyi nakit donlisiim stliresine 2019 yilinda sahip olmustur. 2020 ve 2021 yilinda negatif yonlii bir
artis gostermis, 2022 yilinda ise 2021 yilina oranla pozitif yonlii bir azalma gostermistir. Yil
ortalamasinda ise en iyi nakit doniisiim siiresi 2019 yilinda olmustur. 2020 ve 2021 yillarinda negatif
yonli bir artis gostermis 2022 yilinda ise 2021 yilina oranla pozitif yonlii bir azalma olmustur.

5. SONUC VE DEGERLENDiRME

Sirketler mali sorumluluklara takilip kalmadan, verimli ¢alisarak, elde tuttuklari nakit miktarini kari
artiracak sekilde belirlemeye calismaktadirlar. Sirketlerin nakit yonetimlerinde temel amaglari da bu
yonde olmaktadir. Calismada, bu baglamda 2019-2022 yillar1 arasinda verilerine ulasilabilen 5
savunma sanayii sirketinin nakit doniis siiresi analizleri yapilmistir. Y1l ortalamalarina bakildiginda
2019 yih disinda hep pozitif deger hesaplanmistir ve yillar boyunca sirketlerin nakit doniis
stirelerinde dalgalanmalar oldugu gézlenmistir. Her yil icin nakit doniis siiresi negatif degere sahip
sirket sayis1 degiskenlik gostermekle birlikte 2019’ da 3, 2020’de 2, 2021'de 3 ve 2022’de 3 sirket
oldugu gorilmistiir. 2019 yili haricinde NDS degeri hep pozitif olan ve yillar gectikce negatif yonlii
artis saglayan Katmerciler Arag Ustii Ekipman Sanayi ve Ticaret A.S. nin en diisiik performansa sahip
sirket oldugu belirlenmistir. NDS degerlerinde yillar icinde dalgalanmalar olsa da hep negatif deger
alan Aselsan ise en iyi performansa sahip sirket oldugu belirlenmistir.

Katmerciler Ara¢ Ustii Ekipman Sanayi ve Ticaret A.S. sirketinin en diisiik performansa sahip
olmasinin nedeni stoklarin ortalama tiiketim siiresinin her yil icin diger sirketlere nazaran ¢ok
yuksek olmas1 gosterilebilir. Stoklarin ortalama tliketim siiresinin ytiksek olmasi sirketin stok
kontroliinde iyi olmadigini ve stoklarini kisa slirede elden c¢cikaramadigini ve istenen seviyede
satislarin yapilamadigini gostermektedir. Aselsan sirketinin en yliksek performansa sahip olmasinin
nedeni ise alacaklarin ortalama tahsilat siiresi ve stoklarin ortalama tiiketim siiresinin genel olarak
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diisiik ve kisa vadeli bor¢larin ortalama 6denme siiresinin yiiksek olmasi gosterilebilir. Aselsan
sirketi, stok kontroliinii iyi yapmis ve etkin bir tahsil politikasi izlemistir diyebiliriz. Mamul tedarigini
de kisa vadede kolay bir sekilde saglayarak en iyi performansa sahip olmustur.

Bu calisma, savunma sanayii sektoriinii ele alarak NDS literatiriinde daha 6nce goriilmemis bir
calisma sunmaktadir. Mevcut literatiirde bulunan genellikle genis kapsamli calismalarin aksine
yalnizca savunma sanayii sektoriinii ele almaktadir. Calismanin tilkeler agisindan son derece 6nemli
olan savunma sanayi sektoriinde faaliyet gésteren sirketleri ele alip incelemesi, sektérdeki firmalarin
finansal ve mali durumlarini sayisal bir yontem ile gozler 6niine sermesi ve arastirmacilar tarafindan
yapilacak olan diger calismalarda farklh sektorlerdeki firmalarin nakit donilis siirelerinin
hesaplanarak mukayeseli bir karsilastirmaya imkan tanimasi sebebiyle literatiire katki sunacagi
degerlendirilmektedir.
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EXTENDED ABSTRACT

Examining the Cash Management Activities of Defense Industry Companies with Cash
Conversion Cycle Analysis

1. Introduction

Efficiency in cash management and meeting cash needs are extremely important for all businesses.
Businesses whose cash management and cash flow planning are not effective face sustainability
problems. To prevent this, the existence of effective and rational cash management is essential. What
should be done by the finance departments of businesses? The aim is to collect receivables as soon
as possible and delay payments as much as possible. This is already a requirement of financial
management. Efficiency in cash management and more reasonable and effective cash conversion
cycles are among the main objectives of businesses.

2. Data Set and Method

The NDS value is found by subtracting the payment period of commercial debts from the sum of the
receivables collection period and stock holding period of the enterprises. Receivables turnover rate
refers to the speed at which investments made by businesses in their receivables are converted into
cash. Changes a business makes in its credit and collection policies may cause differences in the
average receivable amount. Inventory turnover rate is a measurement tool that shows the rate of
conversion of stocks into cash, in other words, the liquidity of stocks, and shows the relationship
between stocks and sales. A low stock turnover rate is an indicator of high investment in stocks. The
purpose of this study is to conduct annual balance sheets and income statements and NDS analyses
of defense industry companies active in Borsa Istanbul (BIST) between 2019 and 2022, and compare
the cash management activities and liquidity situations of the companies. Balance sheet and income
statement information was obtained from financial consulting platforms that offer financial analysis
called Fintables and Is Yatirnm. There are 6 defense industry companies traded on BIST. These
companies are Aselsan, Otokar, Papilon, SDT, Forte, and Katmerciler. Since Forte has just been
included in the stock market, the relevant company's data between 2019 and 2022 could not be
accessed. For this reason, the company was not included in the analysis. With the formula used in the
NDS analysis, companies’ receivables turnover rate, inventory turnover rate, and short-term debt
turnover rate between 2019 and 2022 were calculated.

3. Empirical Findings

Companies try to determine the amount of cash they hold in order to increase profits by working
efficiently, without getting stuck in financial responsibilities. The main objectives of companies in
cash management are in this direction. In this context, the study conducted cash conversion cycle
analyses of 5 defense industry companies, whose data were available between 2019 and 2022.
Considering the year averages, positive values were always calculated except for 2019, and it was
observed that there were fluctuations in the cash conversion cycles of companies over the years.
Although the number of companies with a negative cash conversion cycle varies each year, it was
observed that there were 3 companies in 2019, 2 in 2020, 3 in 2021, and 3 in 2022.

4. Discussion and Conclusion

Except for 2019, the NDS value has always been positive and has increased negatively over the years.
It was determined that it was the company with the lowest performance. Although there have been
fluctuations in NDS values over the years, Aselsan, which always has negative values, has been
determined to be the company with the best performance. The reason why the Katmerciler company
has the lowest performance is that It can be shown that the average consumption period of stocks
per year is very high compared to other companies. The reason why Aselsan company has the highest
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performance is that the average collection period of receivables and the average consumption period
of stocks are generally low, and the average payment period of short-term debts is high. The study is
included in the literature because it examines the companies operating in the defense industry sector,
which is extremely important for countries, reveals the financial and financial situations of the
companies in the sector with a numerical method, and enables a comparative comparison by
calculating the cash conversion cycles of companies in different sectors in other studies to be carried
out by researchers. It is considered that it will contribute.
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Accurate Conditional Variance Models for Predicting Asymmetric Volatility in
Cryptocurrency Markets?

Onur CELEBI 2 , Erhan DEMIRELI 3

Abstract

This study includes tests on the Generalized Autoregressive Conditional Heteroscedasticity (GARCH) model and its derivatives
to conduct complex and detailed volatility analysis for the 5 highest-volume cryptocurrencies traded in September 202.3. The
tests have been conducted with Python, R, and Eviews software and analyses have been compared in terms of consistency and
accuracy of the results across multiple software and programming languagse. In the testing process, observation of the
volatility has been assessed by some variables such as skewness, kurtosis, and log-likelihood values, and these variables have
been taken into consideration for testing. Tests such as Jarque-Bera and Augmented Dickey-Fuller (ADF) have been applied
during the process to verify model correctness. The EGARCH, GJR-GARCH, and TGARCH models have been more effective in
detecting volatility and market shocks in the relevant cryptocurrencies as a result of the tests conducted in the volatility
analysis.

Keywords: Cryptocurrencies, Conditional Variance, Asymmetric GARCH Models, GARCH, E-GARCH, GJR-GARCH, T-GARCH.
Jel Codes: C58, G17, E47, G15,L17

Kripto Para Piyasalarinda Asimetrik Volatilitenin Tahmininde Dogru Kosullu Varyans
Modelleri

Ozet

Bu ¢alisma, 2023 yili Eyliil ayinda islem géren en yiiksek hacimli 5 kripto para icin karmasik ve detayli volatilite analizi
yapmak lizerine Genellestirilmis Otoregresif Kosullu Heteroskedastiklik (GARCH) modeli ve tiirevleri iizerine testler
icermektedir. Analizler, Python, R ve Eviews programlariyla yapilarak sonuglarin tutarliligi test edilmis ve dogrulanmistir.
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1. INTRODUCTION

Although blockchain technology is commonly associated with cryptocurrencies, its usage is increasingly
diversifying. Expanding its influence in various sectors such as finance, commerce, and law, the journey
that began with Satoshi Nakamoto's critiques of the 2008 financial crisis has offered an alternative
approach to traditional financial systems with Bitcoin. Despite initially being viewed as a speculative
bubble, especially during the significant surge in interest in 2017, cryptocurrencies have gradually
gained broader acceptance. As Charlie Munger said, “Using volatility as a measure of risk is nuts. Risk
to us is 1) the risk of permanent loss of capital, or 2) the risk of inadequate return.” Keeping in mind
that the real risks are systemic and long-term, this study does not entirely view volatility as a risk factor.
However, the high volatility in cryptocurrency markets distinguishes this field from traditional financial
markets. Considering the trillion-dollar market capitalization of cryptocurrencies, specialized models
are needed to analyze this volatility.

This study examines volatility and its subcategories, volatility clustering, and leverage effects using
variations of the GARCH models. The high structures of conditional variance have been tested with
asymmetric GARCH models, and the performances of various cryptocurrencies have been evaluated.
The research aims to comprehensively explore the correct model alternatives in the cryptocurrency
markets through these analyses.

2. LITERATURE REVIEW

In the relevant section of this article, findings from significant local and international research on
cryptocurrency and blockchain technology are summarized and presented, starting with the earliest
studies and moving towards more recent research.

The historical significance of public-key cryptographic systems was highlighted by Griffith (2014),
contributing to the development of this technology. Sherman et al. (2019) and Ruoti (2019) examined
how David Chaum's method of cryptographic "blind signatures"” inspired blockchain technology, while
Merkle (1987) researched advancements provided by Merkle trees in transaction information transfer.
Haber and Stornetta (1991) designed a blockchain-like system using Merkle blocks. Nick Szabo (1997),
widely thought to be Satoshi Nakamoto himself, created the concept of digital smart contracts within
contract law as part of his legal and technology research. As Grinberg (2011) mentioned, Szabo's work
led to the creation of the alternative cryptocurrency concept (altcoin), paving the way for many other
alternative cryptocurrencies (altcoins) like Litecoin and Dogecoin. Consequently, blockchain
technology-based money transfer options increased with the proliferation of Bitcoin alternatives.

Nakamoto's (2009) introduction of a decentralized ledger system with Bitcoin was considered a
significant transformation in the financial world by Giiven and Sahinoz (2018). Davidson et al. (2016)
and Anceaume et al. (2016) proposed how blockchain technology could enhance various governmental
functions through smart contracts. These reviews provided an in-depth look into the economic and
financial dimensions of blockchain technology and cryptocurrency markets.

The ARCH model, introduced by Engle (1982), was used to model fluctuations in financial time series.
Bollerslev (1986) further developed this approach, introducing the Generalized Autoregressive
Conditional Heteroskedasticity (GARCH) model, which became popular for modeling and forecasting
financial time series volatility. Derman et al. (1999) investigated the impact of volatility fluctuations in
financial markets under financial quantitative analysis. They derived mathematical formulas explaining
the risk posed by a hedged position in the presence of volatility skewness and the challenges of
managing volatility risk with ordinary instruments by focusing on the characteristics of variance and
volatility swaps.
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The volatility of cryptocurrency markets was assessed by Ghait et al. (2021) in terms of regulatory
needs and examined the volatility of major cryptocurrencies using GARCH models. Balcilar et al. (2018)
conducted studies on the economic dynamics of Bitcoin and cryptocurrency markets.

Giiring and Grigg (2011) discussed a macroeconomic perspective on the high fluctuations of Bitcoin, the
first cryptocurrency. Gronwald (2014) compared the gold and bitcoin markets, analyzing bitcoin and
gold prices using GARCH models, and calculated that Bitcoin experienced much larger fluctuations
compared to gold, indicating an immature market.

Yermack (2015), in his article, addressed whether Bitcoin, then newly popular, was a currency or an
asset. He examined Bitcoin's volatility compared to fiat currencies like the dollar, euro, pound, yen,
Swiss franc, and gold. He suggested that for Bitcoin to be considered a reliable and stable fiat currency,
its daily price fluctuations needed to stabilize, but he speculated that it might serve reliably as a store
of value and unit of account in future markets.

Beneki et al. (2019) analyzed rising-value altcoins in cryptocurrency volumes, particularly examining
Ethereum's volatility with innovative VAR methodologies and its correlation with Bitcoin. They
discovered a one-way volatility transfer from Ethereum to Bitcoin and predicted profitable trading
strategies could be developed for Ethereum within a newly developed derivative market.

Kyriazis et al. (2019) selected various altcoins (DOGE, ZEC, OMG, BTG, BCN, LSK, XTZ, XEM, DCR, NANO,
and BTS) to research the impact of the top three capitalization cryptocurrencies (Bitcoin, Ethereum,
and Ripple) on other high-capitalization digital currencies. They examined with DCC-GARCH models
that most cryptocurrencies complement Bitcoin, Ethereum, and Ripple and found no hedging ability
among the major digital currencies during troubled times. Ghaiti et al. (2021) attempted to find the best
model to predict the volatility of Bitcoin, Bitcoin Cash, Litecoin, Dogecoin, and Ethereum by applying
five GARCH-type models with t-distribution to the closing prices of selected cryptocurrencies. They
calculated the volatility of cryptocurrencies using the EGARCH (1,1) model for Bitcoin, Litecoin,
Dogecoin, and Ethereum, and the GARCH (1,1) model for Bitcoin Cash, noting the impact of various days
of the week on volatility in different cryptocurrencies. Vidal and Meléndez (2016) analyzed that Bitcoin
and some cryptocurrencies exhibited behavioral characteristics consistent with the Fractal Market
Hypothesis (FPH), providing a deeper understanding of how new markets function to comprehend the
volatile nature of cryptocurrencies.

In a study conducted by Dyhrberg (2016), the focus was on classifying Bitcoin as a financial asset and
determining its role in the market. This study used GARCH models to evaluate whether Bitcoin
resembled the US dollar (as a currency and medium of exchange) or gold (as a store of value and a
commodity used for hedging in financial risk situations). It was found that Bitcoin exhibited stock
market characteristics and responded to Federal fund rates. Additionally, it was observed that Bitcoin
responded to similar variables as gold, indicating its hedging properties. The study also noted that
Bitcoin showed symmetric responses to various speculations and news. Similarly, Gronwald (2014)
compared the gold and bitcoin markets and analyzed bitcoin prices using GARCH models, predicting
that the crypto market had large fluctuations and an immature market.

Chu et al. (2017) investigated which GARCH models could be appropriately adapted to Bitcoin, Dash,
Dogecoin, Litecoin, Maidsafecoin, Monero, and Ripple. Nadarajah et al. (2017) observed that the
IGARCH and GJRGARCH models provided the most suitable modeling for the volatility of the most
popular cryptocurrencies during their hunting periods. Guesmi et al. (2018) used different multivariate
GARCH methodologies to examine the conditional cross-effects and volatility transmissions between
Bitcoin and financial indicators for the period from January 2012 to January 2018. Their results
revealed that the VARMA (1, 1), DCC-GJR-GARCH specification was most suitable for predictions.
Guesmi et al. (2019) demonstrated that hedging strategies involving gold, oil, emerging stock markets,
and Bitcoin resulted in lower risk when Bitcoin was not included, indicating that Bitcoin is a riskier
911



0. Celebi - E. Demireli
Izmir Iktisat Dergisi / [zmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1434189

asset compared to selected variables (Gold, oil, stocks, etc.). Ural and Demireli's (2020) analysis
examined the volatility of the USD/KZT exchange rate returns with asymmetric GARCH models,
highlighting their short half-lives and tendency to respond quickly to market dynamics.

In 2022, Jeong and others published a study titled "More to cryptos than bitcoin: A GARCH modelling of
heterogeneous cryptocurrencies,” focusing on GARCH modeling for various cryptocurrencies.
Additionally, Khan et al. investigate market volatility during COVID-19, focusing on Bitcoin, EUR, S&P
500, Gold, Crude 0il, and Sugar, using GARCH models from 2018 to 2021. It reveals increased volatility
and positive asymmetry in Crude Oil and the S&P 500, highlighting EGARCH's effectiveness pre-
pandemic and GARCH models' utility during the pandemic.

3. DATA AND METHODOLOGY

The data set used in this study comprises the daily closing values of five different cryptocurrencies
against the US dollar (USD) from January 1, 2019 to September 11, 2023. The cryptocurrencies are
Bitcoin (BTC), Ethereum (ETH), Tether (USDT), USD Coin (USDC), and Binance Coin (BNB). These
cryptocurrencies were selected due to their status as the five with the highest market capitalization as
of September 2023. The data set was obtained from the Yahoo Finance website using the Python
programming language and the Yahoo Finance API (Application Programming Interface). All data
analysis work was carried out using the Python and R programming languages, with relevant libraries
loaded. The results were verified using Eviews.

There are a total of 1715 observations for each cryptocurrency. In the data set, the natural logarithm
(base e) of all values was taken to perform log transformations. Subsequently, any missing or infinite
values resulting from the logarithmic transformation were removed from the data to minimize error
effects in the calculations. After cleaning the data, 1709 observations remained.

The formula for calculating the percentage change in returns is as follows:
Percentage Return = ((Final Price — Initial Price) / Initial Price) X 100

This formula allows us to express the price change in each period as a percentage. The Augmented
Dickey-Fuller (ADF) unit root test, a common statistical method used to test whether a time series is
stationary, has been applied (Cil, 2004).

The ADF test was applied under different configurations (with constant, with constant and trend,
without constant and trend). The choice of these configurations is due to the presence of many different
time series behaviors in the real world, which increases the accuracy of calculations for financial assets
like cryptocurrencies that have volatility sensitivity. Therefore, in this study, calculations were also
made for versions with constants, with constants and trends, and without constants and trends.

3.1 Stationarizing the Series

Ayt=a+ ft+yyt—1+ 614yt — 1 + €t

In this formula,

. Ayt: Represents the first difference of the series at time t.

. a: Is the constant term.

. Bt: Trend term.

. yyt-1: The coefficient of the series value at time t-1. The ADF test checks whether this coefficient
is zero.
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. 0i: The coefficients of the series' past values.
. et: The error term.
If the series are not stationary, they are made stationary by taking the first differences: yt'=yt-yt-1

In this formula, y’ represents the first difference of the series at time t, while yt represents the value of
the series at time t. The first difference refers to the difference between two consecutive values of the
series.

3.2 Jarque-Bera Test

Most statistical methods assume a normal distribution, but data do not always conform to this
distribution. The Jarque-Bera test, developed by Carlos Jarque and Anil Bera, is a test that evaluates the
suitability of data to the normal distribution based on skewness and kurtosis values. This test is

particularly used to examine the distribution of cryptocurrencies and to check the suitability of GARCH
models for the data.

JB = (%)(s%ﬁ)

JB : Jarque-Bera Test Statistic.
n: Number of observations.

S: Skewness value. If S=0, the distribution is symmetric; if S>0, the distribution is right-skewed; and if
S<0, the distribution is left-skewed.

K: Kurtosis value. For a normal distribution, the K value is 3. If K>3, the distribution's tails are thicker
and the peak is higher than a normal distribution. If K<3, the distribution's tails are thinner and the
peak is flatter than a normal distribution.

The Jarque-Bera statistic, as observed in this study, measures how much the distribution deviates from
a normal distribution. Skewness and Kurtosis are significant statistical measures that help test whether
a data distribution conforms to normal distribution characteristics, particularly through skewness,
kurtosis, and normality tests.

3.3 In analyses of Skewness and Kurtosis

Skewness determines whether a distribution is symmetric. Mathematically, skewness is calculated
using the following formula:

S =o03u3

In this formula:

u3: Represents the third moment.

o: Is the standard deviation.

If S = 0, the distribution is symmetric. If S > 0, the distribution is right-skewed, indicating positive
skewness. If S < 0, the distribution is left-skewed, indicating negative skewness.

Kurtosis: Kurtosis defines the shape of the tails and the peak of a distribution. Mathematically, kurtosis
is calculated using the following formula :

K = o4u4
In this formula:

p4: Represents the fourth moment.
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o: Standard deviation.

For a normal distribution, the K value is 3. If K > 3, the distribution's tails are thicker, and the peak is
higher than a normal distribution, indicating leptokurtic (excessive kurtosis). If K < 3, the distribution's
tails are thinner, and the peak is flatter than a normal distribution, indicating platykurtic (reduced
kurtosis).

3.4 GARCH Model (Generalized Autoregressive Conditional Heteroskedasticity Model)
The high volatility of cryptocurrencies necessitates analysis with more sophisticated models. The
GARCH model, developed by Robert Engle in 1982, is used to model volatility by considering an asset's

past volatility and shocks. It is a common method for understanding the variability of financial series.
GARCH assumes that volatility is dependent on both past errors and past values.

07 = oo+ Taygf_; + L Bjo}_;

oZ: Represents the conditional variance (volatility) at time t.
0,: Constant term.

a;: The coefficients of past error terms.

B;: The coefficients of past volatility (variance) values.

€;_;: The error term at time t-i.

3.5 EGARCH (Exponential GARCH)

This model allows for modeling the leverage effect by taking the logarithm of the volatility equation,
thus capturing the asymmetric effects between positive and negative shocks. The EGARCH model was
developed by Nelson in 1991. By modeling the logarithm of volatility, it ensures that volatility is
constrained in such a way that it cannot approach zero. The EGARCH model, considering asymmetric
responses in returns and volatility clustering, offers a modeling approach more aligned with the
characteristics of cryptocurrency returns.

In(0?) = ag + S0 |ee—p| + Zvige—p + ZB;In(of,_ ;)
In this formula;
e 02: Represents the conditional variance (volatility) at time t.
e g: Constant term.
e ; vey;: Are the coefficients of past error terms. Here, a represents the effect of absolute value
errors, while y focuses on the sign effect.

e f3;: Are the coefficients of past volatility (variance) values.

gt—i): Is the error term at time t-i and is generally considered as white noise.

3.6 The GJR-GARCH (Glosten-Jagannathan-Runkle GARCH) Model

This model is an extension of the GARCH model and a more detailed version that incorporates
asymmetric responses between positive and negative shocks into model predictions. The GJR-GARCH

model was developed by Glosten, Jagannathan, and Runkle in 1993. It assumes that positive and
negative shocks can have different effects on volatility. This model is particularly used in financial data
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where downtrends, i.e., negative return volatility, have a greater impact compared to positive return
increases.

The GJR-GARCH (p, q) model is expressed as follows:

of = ag + Zayef,_y + Zyil(s(t_i)<0)£(2t_i) +ZB0l_j
In this formula:
« o07: Represents the conditional variance (volatility) at time t.
e : Constant
o qa;vey;;: : Are the coefficients of past error terms, same as before, but this term is effective only
when g_(t-1) is negative.
e [ (e(t—i) < 0:Is an indicator function that takes the value 1 if €_(t-i) is negative, and 0
otherwise.
o fjveg;—;): Are the same as in previous models.

3.7 TGARCH (Threshold GARCH)

This model allows for modeling volatility differently depending on whether the returns are below or
above a certain threshold value. The TGARCH model was developed by Zakoian in 1994. It distinguishes
between positive and negative shocks based on a specific threshold value. This is a suitable modeling
approach, especially for assets with high volatility, such as cryptocurrencies.

of = ao + Eaigte_py + 2vil(e,_y <0)le-0) T ZBjO-p)
In this formula:
e o?: Represents the conditional variance (volatility) at time t.
e p: Constant term.
e ; vey;: Are the same, but this term is effective only when ¢_(t-i) is negative.

® £t < 0:Isan indicator function that takes the value 1 if £_(t-i) is negative, and 0 otherwise.
e [f;: Are the coefficients of past volatility (variance) values.
® &—;):Is the same as in previous models.

e y: Is the coefficient of the indicator function and represents the magnitude of the impact of
negative shocks on volatility.

4. DATA ANALYSIS

Analyzing descriptive statistics of the five high-volume cryptocurrencies in the cryptocurrency markets

is the first step in our data analysis. The initial phase of our comprehensive data analysis involves a

thorough examination of descriptive statistics pertaining to the five cryptocurrencies with the highest

volume in the cryptocurrency markets. This pivotal step not only sets the groundwork for our

subsequent analytical endeavors but also provides a critical understanding of the underlying trends,

variances, and overall market behaviors of these leading digital assets. By delving into the key statistical
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measures such as mean, median, mode, standard deviation, and range, we aim to paint a detailed picture
of the current state and potential future movements of these prominent cryptocurrencies, thereby
offering valuable insights into their market dynamics, volatility patterns, and investment potential. This
foundational analysis is instrumental in guiding our further investigation into the intricacies of the
cryptocurrency market, enabling us to develop a more nuanced and informed perspective on the factors
driving the performance and valuation of these high-volume digital currencies.

Table 1: Descriptive Statistics

LCrypto

Currency Minimum Median Mean Kurtosis Skewness Observations
LBTC-USD -0.0518 0.0001 0.0001 24.6643 -1.4480 1708

LETH-USD -0.1045 0.0001 0.0003 26.7002 -1.7093 1708

LUSDT- -

usD 1649.1294 -0.1641 0.6782 1008.4259 21.1807 1708

LUSDC-

usD -224.2146 -0.4703 -0.3782 150.9223 1.4814 1708

LBNB-

usD -0.1936 0.0002 0.0007 33.6670 -1.3495 1708

LCryptocurrency: Due to our study on the percentage changes in returns of cryptocurrencies, the first
differences of the logarithmically transformed values were taken, and the data were cleansed of missing
and infinite values.

4.1 General Overview of the ADF Test

The ADF (Augmented Dickey-Fuller) unit root test was applied. Since the ADF test is applied in different
configurations in order to handle different time series behaviors, the stationary, trend stationary, and
non-stationary versions were calculated in this study.

Table 2: ADF Test Results

Crypto Currency | Regression ADF Statistical %5 Critical H1 Conclusion
Models Tested Values Range Value Range

BTC-USD Stationary, Trend | -19.64 to-19.48 -3.41to-1.94 The series is
stationary, Non- stationary
stationary

ETH-USD Stationary, Trend | -12.61to-12.46 -3.41 to -1.94 The series is
stationary, Non- stationary
stationary

USDT-USD Stationary, Trend | -41.38 to -41.3 -3.41to-1.94 The series is
stationary, Non- stationary
stationary
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USDC-USD Stationary, Trend | -22.51 to -22.5 -3.41to-1.94 The series is
stationary, Non- stationary
stationary

BNB-USD Stationary, Trend | -10.14 to -9.77 -3.41 to -1.94 The series is
stationary, Non- stationary
stationary

4.2 Jarque- Bera Test

The Jarque-Bera test, which checks data normality, suggests non-normality when its value is over 30
with a p-value under 0.05. The data shows cryptocurrencies' closing values are not normally
distributed, confirming the volatile nature of the crypto market.

The traditional GARCH model assumes that returns respond equally to volatility. However, this
assumption is challenged by the phenomena of "volatility clustering” and the "leverage effect,” which
are frequently observed in financial time series.

In this context, resorting to alternative GARCH model versions, and especially the EGARCH and TGARCH
models, may be a suitable choice to more effectively address the asymmetry of volatility by taking into
account the leverage effect. These results also suggest that the use of alternative GARCH models such
as EGARCH(1,1) and TGARCH(1,1) is supported by the literature, as these p and q valued models are
often applied to financial time series. However, the correct p and q values should still be calculated by
further analysis and added to the model setup.

Table 3: Jarque-Bera Normality Test Results

Crypto Currency t-value p-value Normality assumption
BTC-USD 208.86 0.0 Declined
ETH-USD 226.40 0.0 Declined

USDT-USD 8489.71 0.0 Declined
USDC-USD 1269.68 0.0 Declined
BNB-USD 284.07 0.0 Declined

These results also suggest that the returns of cryptocurrencies may have a heavy-tailed and asymmetric
distribution. This is a characteristic of financial time series, and it is particularly evident in assets with
high volatility, such as cryptocurrencies.

4.3 The Effect of Crypto Skewness and Kurtosis Values on Cryptocurrency Returns

The distribution of cryptocurrency returns was assessed for normality using skewness and kurtosis
measurements. Skewness is a measure of the asymmetry of the probability distribution of a real-valued
random variable about its mean. In financial terms, skewness helps to understand the probabilities of
extreme returns; positively skewed distributions signify more chances of extreme high returns. On the
other hand, kurtosis measures the tails' heaviness of the distribution compared to a normal
distribution. Higher kurtosis can be an indicator of potential risk in investments as it points to a higher
likelihood of extreme values, both high and low.
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Tablo 4: Skewness and Kurtosis Results

Crypto Currencies Skewness Kurtosis
BTC-USD -1.24 18.67
ETH-USD -1.24 14.98
USDT-USD 0.39 96.99
USDC-USD 0.81 44.28
BNB-USD -0.21 20.99

The results suggest that cryptocurrency returns are not normally distributed. The skewness values are
positive for all cryptocurrencies, indicating that the distribution is right-skewed. This means that there
are more negative returns than positive returns. The kurtosis values are also high for all
cryptocurrencies, indicating that the distribution is leptokurtic. This means that the distribution has
fatter tails than a normal distribution. These results suggest that cryptocurrency returns are more
volatile than traditional assets. The right-skewness indicates that there is a greater risk of negative
returns, while the leptokurtosis indicates that there is a greater risk of extreme returns, both positive
and negative.

4.4 The Comparative Analysis of Volatility Dynamics in Cryptocurrency Markets with EGARCH,
GJR GARCH and T-GARCH Models

The results of the Jarque-Bera normality test showed that extended GARCH models such as EGARCH
and TGARCH are more suitable for this type of data because of their ability to capture the fat-tailed and
skew distributions of financial time series such as cryptocurrency returns. However, when we subjected
the distribution characteristics of the price movements of each cryptocurrency to a goodness-of-fit test,
it was found that the EGARCH and GJR-GARCH models were more suitable than others, especially for
BTC-USD and BNB-USD. This suggests that both models are capable of capturing the dynamics of the
volatility of these cryptocurrencies.

In this context, the most suitable (p,q) values were calculated by considering the similarities and
differences between the EGARCH, GJR-GARCH, and T-GARCH models obtained in the test results, taking
into account the asymmetric structure of the volatility of cryptocurrencies and the leverage effect. With
the created code, the ARCH (Autoregressive Conditional Heteroskedasticity) model is applied to
simulate the daily volatility of cryptocurrency prices. The model's basic parameters, p and g, determine
how often past volatility values and error squares will be used. Comparative analysis was created with
the best (p,q) parameters for the E-GARCH and GJR-GARCH models.
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Tablo 5: Best Parameter Selection Table for E-GARCH, GJR - GARCH Models

Best p (GJR-|Best gq (G]JR-
Cryptocurrency Best p (EGARCH) ||Best q (EGARCH) ||GARCH) GARCH)
BTC-USD 4 3 4 3
ETH-USD 4 3 4 3
BNB-USD 4 3 4 3
USDC-USD 1 1 1 1
USDT-USD 1 1 1 1

Note: The best p and q parameters for each model, except for stable cryptocurrencies (stablecoins) USDC and USDT, were

determined according to the AIC and BIC criteria.

The analysis indicates that GARCH-type models, including GJR-GARCH, present varying optimal
parameters for distinct cryptocurrencies, reflecting their unique volatility dynamics. For instance, GJR-
GARCH recommends a p-value of 1 for USDT, highlighting divergent market behaviors. T-GARCH model
evaluations, informed by Jarque-Bera tests, delve into aspects like threshold and asymmetry to
elucidate volatility reactions in crypto markets. It's noteworthy that the preferred p and q values for
models, barring stablecoins USDC and USDT, were chosen based on AIC and BIC guidelines.

Table 6: Best Parameter Selection Table for T-GARCH Model

Cryptocurrency Best p (T-GARCH) Best q (T-GARCH)
BTC-USD 4 3
ETH-USD 4 3
USDT-USD 1 1
USDC-USD 1 1
BNB-USD 4 3

Note: The best p and q parameters for each model, except for stablecoins (USDC and USDT), were determined according to the
AIC and BIC criteria.

The T-GARCH model also offers different parameter choices for different cryptocurrencies. In
particular, it is seen that the model suggests the p=1, q=1, and p=1, q=1 values for USDC and USDT.
These results suggest that the volatility of cryptocurrencies may include such asymmetric responses. In
particular, it has been observed that the volatility of stable cryptocurrencies, such as USDC and USDT,
differs from that of other stables or different cryptocurrencies in GARCH modeling. Based on these
results, GARCH models were established in our calculations with the relevant results.
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Figure 1 : Standardized Residuals
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4.5 Standardized Residuals

At the top of the graph, we see the frequency distribution of residual values.

The X-axis represents the residual values, while the Y-axis shows the number of occurrences of each
residual value in this data set. The X-axis represents residual values, and the Y-axis represents the
frequency of residual values.

BTC-USD Standardized Residuals

The graph displays the distribution of standardized residuals related to Bitcoin (BTC). The average
value of the standardized residuals appears to vary approximately between -5 and 15.

ETH-USD Standardized Residuals

The frequency distribution of the residual values seems to reflect the volatility of Ethereum's price
movements.

USDT-USD and USDC-USD Standardized Residuals

This graph shows the distribution of standardized residuals related to Tether (USDT) and USD Coin
(USDC). As USDT and USDC are stablecoins representing the stability of other cryptocurrencies, it is
important that their standardized residuals reflect the stability of such assets.

BNB-USD Standardized Residuals

This graph displays the distribution of standardized residuals related to Binance Coin (BNB), showing
a residual distribution particularly similar to that of Ethereum. The standardized residual test is a
statistical test used to assess whether the errors of a model have a constant variance over time. Applying
this test before moving to conditional variance models can help reveal the structural features of the
data and potential volatility clustering, thus providing a more solid foundation for model selection and
risk assessment procedures. The presence of residuals that do not conform to a normal distribution in
this model requires the use of more complex conditional variance models such as GARCH and its
derivatives, since simple models are not able to adequately capture the changing market risks over time.
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5. EMPIRICAL FINDINGS

Volatility and market behavior analysis necessitate time series analysis; thus, initially, stationarization
applications were carried out. In the study, the Augmented Dickey-Fuller (ADF) test was used to
examine the stationarity characteristics of the returns of Bitcoin (BTC), Ethereum (ETH), Tether
(USDT), USD Coin (USDC), and Binance Coin (BNB). The findings indicated that the first differences in
the return series were stationary. This indicates that the series are integrated, which is a suitable basis
for GARCH, Vector Autoregression (VAR), and causality analyses. Furthermore, the series have been
indexed to a constant mean and variance over time without showing a particular trend through this
stationarization. This observation in cryptocurrencies suggests that the assumption of normal
distribution accepted in conventional financial markets is not applicable to cryptocurrency markets,
indicating the presence of extreme tail risks and potentially high profit opportunities.

In the GARCH (1,1) model results, especially BTC and ETH showed high volatility clustering, and market
shock effects were observed to be long-lasting. Additionally, Bitcoin's beta coefficient indicated a
tendency for the impact of market shocks to decrease over time, whereas Ethereum's alpha and beta
coefficients pointed to more persistent effects of market shocks.

Table 7: GARCH (1,1) Results

Cryptocurrency Variable Coefficient Std. t-value p- Log- AIC BIC
(with Deviation value | Likelihood
symbols)

BTC mu p 0.018 0.009 1.984 0.047  -661.548 1331.10 1352.87
omegaw | 0.0125 0.0043 2.885 0.0039
alpha a 0.1236 0.0684 1.807 0.0707
beta (3 0.8016 0.0416 19.266 <0.001

ETH mu p 0.0177 0.0142 1.244 0.214  -1724.25 3456.50 3478.28
omegaw  0.0039 0.004 0.964 0.335
alpha a 0.0786 0.0386 2.037 0.0416
beta 3 0.9214 0.0352 26.163 | <0.001

USDT mu p 110.183 140.452 0.784 0.433 -17779.6 35567.3 35589.0

omegaw  1351700.0 990800.0 & 1.364 0.172

alpha o 0.0044 0.0077 0.57 0.569
beta 3 0.9755 0.0047 206.943 <0.001
UsSDC mu p -34.978 29.696 -1.178 0.239 | -14611.4 292309 29252.7

omegaw  33307.0 10890.0 3.058 0.0022

alpha a 0.0032 0.0084 0.381 0.703
beta 3 0.9779 0.0117 83.364 <0.001
BNB mu p 0.0134 0.018 0.745 0.456 -2416.56 4841.11 4862.88
omegaw  0.0127 0.0076 1.682 0.0925
alpha a 0.1334 0.0391 3.412 0.0006
beta 3 0.8666 0.0334 25.947 <0.001
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For BNB, a high alpha value indicated a more sensitive structure to market shocks. According to the
GARCH (1,1) model, the average return (u) for Bitcoin was found to be 1.8%, omega (w) 1.25%, and
alpha (a) 12.36%. The persistence of volatility () was found to be 80.16%, with all coefficients being
statistically significant at the 5% level.

For Ethereum, the coefficients are pu 1.77%, w 0.39%, o 7.86%, and 3 92.14%. For stablecoins USDT and
USDC, the p values are 110.183 and -34.978, respectively, indicating lower volatility and more stable
returns for these cryptocurrencies. For BNB, the coefficients are p 1.34%, w 1.27%, o 13.34%, and 8
86.66%, indicating less persistent volatility compared to other cryptocurrencies. This suggests
Ethereum's alpha and beta coefficients point to more enduring effects of market shocks, while Binance
Coin's high alpha value indicates greater sensitivity to market shocks. However, for stablecoins like
Tether and USD Coin, lower volatility and the significance of the omega coefficient suggest the potential
for unexpected events to increase volatility in these markets.

Incorporating sophisticated econometric models to unpack the intricacies of cryptocurrency volatility,
our analysis embarked on utilizing the EGARCH (1,1) model to meticulously evaluate Bitcoin's market
dynamics.

The EGARCH (1,1) model analysis for Bitcoin estimated the alpha () coefficient at 0.20 and the beta ([3)
coefficient at 0.92, both statistically significant (p-value < 0.05), indicating significant effects of past
volatility shocks on current volatility. In other words, Bitcoin's average i coefficient is 2% (p-value 0.17,
not significant), and its omega w coefficient is -14% (p=0.03, negative significant), showing the
asymmetric impact of volatility. Alpha o at 20% (p<0.001) and beta  at 92% (p<0.001), both positive
and highly significant, suggest high persistence of past shocks and volatility.

The results underscore that volatility in Bitcoin markets has a long memory, meaning that past
fluctuations tend to influence future volatility over extended periods. This persistence could be
indicative of a market that is highly reactive to new information and events, thus reflecting a sensitivity
to external shocks and trends. Moreover, the negative omega suggests that the market may respond
more to negative news, highlighting the importance of investor sentiment in cryptocurrency dynamics.

The long memory of Bitcoin volatility suggests that the market assimilates news and events over
prolonged durations, possibly leading to momentum effects that can influence investment strategies.
Such a reactive market might also amplify the impact of global economic shifts, requiring careful risk
assessment and mitigation.

Furthermore, the alpha (a) and beta (3) coefficients derived from the EGARCH (1,1) model signify the
responsiveness of Bitcoin’s volatility to market movements and information flow. A higher alpha
indicates that past price movements significantly affect current volatility levels, serving as a barometer
for market sentiment. Similarly, a substantial beta coefficient implies enduring volatility, suggesting
that Bitcoin's market reacts and adapts to new information over time. Such insights are crucial for
constructing robust risk management strategies and for investors to anticipate and navigate the volatile
landscape of cryptocurrency markets effectively.
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Table 8: EGARCH (1,1) Results

Cryptocurrency

BTC-USD

ETH-USD

USDT-USD

USDC-USD

BNB-USD

Below is a detailed summary of our findings from a specialized GARCH (1,1) analysis with a 't'
distribution, which probes into the nuanced volatility structures of five prominent cryptocurrencies.

The T-GARCH model employed in our analysis, similar to EGARCH models, revealed that the volatility
of cryptocurrencies does not respond uniformly to market conditions but is instead influenced by
asymmetric effects, which manifest distinct reactions contingent upon whether the market experiences
positive or negative shocks. Furthermore, the T-GARCH (1,1) model outcomes for Bitcoin reveiled that
the alpha (al) coefficient stands at approximately 9.79%, while the beta (1) coefficient is around
93.61%, underscoring the notion that past volatility shocks exert a profound and persistent influence
on the trajectory of future volatility levels. These coefficients highlight the importance of both short-
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Coefficient @ Std.

0.02
-0.14
0.2
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0.02
0.01
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1.0
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term effects and long-term trends in the fluctuating market movements.
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Table 9: T-GARCH (1,1) Results

Cryptocurrency Variable

BTC-USD

ETH-USD

USDT-USD

USDC-USD

BNB-USD
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Error
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Additionally, Ethereum's volatility analysis revealed a pattern closely mirroring Bitcoin's, highlighted
by an al coefficient of 9.41% and a 31 coefficient of 93.01%. These statistics emphasize the volatility
connection between Ethereum and Bitcoin, showcasing their similar market behavior. The critical
importance of the alpha and beta coefficients for these digital currencies indicates a heightened
reactivity to past volatility and their own historical market performance. This points to a significant
leverage effect within the cryptocurrency market. The leverage effect suggests that the volatility of
these cryptocurrencies is not only influenced by recent market activities but also carries a 'memory’
aspect that profoundly affects their future volatility levels. On the other hand, the unexpected findings
related to USDT and USDC stablecoins raise questions about the T-GARCH model's suitability for these
assets. It implies that the stablecoins' built-in stability features might not align with the typical volatility
trends that the model, which is more suited for assets with greater price variability, aims to capture.

Table 10: E-GARCH (4,3) Results

Cryptocurrency Variable Coefficient @ Std. t- p- Log- AIC BIC
Error | value | value @ Likelihood

BTC-USD mu p 0.01 0.0 4.56 0.00 -610.90 1239.80 1288.79
omega w | -0.55 0.31 -1.76 0.08
alpha a 0.25 0.09 2.92 0.00
beta (3 0.26 0.18 1.43 0.15

ETH-USD mu p 0.02 0.01 1.37 0.17 -1695.20 3408.40 3457.38
omegaw 0.01 0.01 0.9 0.37
alpha a 0.26 0.06 3.98 0.00
beta (3 0.0 0.17 0.0 1.00

USDT-USD mu p 123.43 10698 1.15 0.25 -15128.1 30274.1 30323.1
omega w 19.84 5.55 3.57 0.00
alpha « -0.24 0.32 -0.76 0.45
beta (3 0.0 0.81 0.0 1.00

USDC-USD mu p 12.84 0.42 3091 0.00 -14542.9 29103.8 29152.8
omegaw | 5.12 21.22 0.24 0.81
alpha a -0.11 0.3 -0.36 0.72
beta (3 0.0 0.66 0.0 1.00

BNB-USD mu p 0.05 0.02 2.17 0.03 -2389.21 4796.42 4845.41
omegaw 0.06 0.04 1.59 0.11
alpha « 0.29 0.06 4.47 0.00
beta (3 0.0 0.53 0.0 1.00

The EGARCH (4,3) analysis conducted on Bitcoin and Ethereum showcased that volatility reacts
differently to positive and negative market shocks, underscoring the diverse reactions of market
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participants to events and the intricacies involved in processing market information. Notably, the
pronounced impact of negative shocks on volatility, as revealed through the EGARCH (4,3) model,
vividly illustrates the leverage effect prevalent in the cryptocurrency market.

The GJR-GARCH (4,3) model results revealed a marked concentration of volatility clusters in specific
periods, shedding light on the nuanced changes in investors' risk perceptions over time. This
observation, known as the "volatility clustering effect,” is a distinctive feature frequently observed in
financial markets. It not only provides critical insights into the evolving nature of market dynamics but
also signals significant shifts in investor sentiment and market behavior. This effect underscores the
model's effectiveness in capturing the intricate patterns of risk perception changes.

Table 11: GJR-GARCH (4,3) Results

Cryptocurrency Variable Coeff t value p-value Log- AIC BIC
Likelihood
BTC-USD mu 0.0117 1.477 0.14 -605.444 1230.89 1285.32
omega w 0.0459 3.274 0.001
alpha a 0.0032 0.112 0.00106
beta B 0.0737 0.207 0.836
ETH-USD mu W 0.0146 1.094 0.274 -1706.24 3432.48 3486.91
omega w 0.009 0.946 0.344
alpha a 0.088 1.183 0.237
beta B 0.0122 0.261 0.794
USDT-USD mu 67.8563 0.905 0.366 -17725.6 35471.2 35525.6
omega w 6.75 1.013 0.311
alpha a 0.0669 1.57 0.116
beta B 0.0 0.0 1.0
USDC-USD mu -37.77 -1.686 0.091 -14495.9 29011.8 29066.2
omega w 3.33 2.091 0.037
alpha a 3.0097e- 1.749e-08 1.0
08
beta B 1.749e-08 | 0.007992 1.0
BNB-USD mu W 0.0062 0.368 0.713 -2388.95 4797.90 4852.34
omega w 0.0342 1.688 0.091
alpha a 0.0691 1.629 0.103
beta B 0.0 0.0 1.0

Note: In many contexts, the GJR-GARCH model is equivalent to the TGARCH model. Both models aim to capture the asymmetric
response of volatility to positive and negative shocks, frequently observed in financial time series data. Therefore, a TGARCH

(4,3) model has not been additionally established.
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In the GJR-GARCH (4,3) results, Bitcoin's w at 4.59% (p=0.001) represents a constant component of
volatility, while o and 3 being low and not significant indicate a limited impact of new information and
past volatility. For Ethereum, USDT, and USDC, y, w, a, and 8 values are low and generally statistically
insignificant, and for BNB, a at 6.91% (p=0.103) and 3 at zero suggest a low impact of market shocks.
The results from Bitcoin's GJR-GARCH modeling highlight the market's sensitivity to sudden changes
and how investors' risk-averse behaviors during uncertain periods can trigger increases in volatility,
potentially creating adverse effects on the stability of the overall cryptocurrency markets.

6. CONCLUSION

This review article comprehensively addresses the conditional variance volatility dynamics of five high-
market-cap cryptocurrencies as of September 2023, namely Bitcoin (BTC-USD), Ethereum (ETH-USD),
Tether (USDT-USD), USD Coin (USDC-USD), and Binance Coin (BNB-USD), based on statements from
various popular cryptocurrency platforms. For each cryptocurrency, the series were rendered
stationary through logarithmic differencing. Before stabilizing the series, checks were conducted to
ascertain whether they were stationary. Subsequent tests reaffirmed their stationarity as per the
Augmented Dickey-Fuller (ADF) test results. Upon stabilization, the Jarque-Bera test was utilized to
assess the assumption of normal distribution, revealing a significant tendency for the cryptocurrency
returns to deviate from a normal distribution. This structural difference in the series indicates that the
assumption of normal distribution, commonly applicable in traditional stock markets or various
derivative exchanges, does not hold true for cryptocurrency markets. This suggests the presence of
extreme tail risks and potentially high-profit opportunities in the crypto markets, differentiating them
from conventional financial markets. These findings underscore the unique characteristics and
challenges of modeling and analyzing cryptocurrencies. The inherent volatility and the non-conformity
to standard distribution models in the crypto markets necessitate specialized and sophisticated
analytical approaches. This study highlights the importance of considering the distinctive behaviors and
patterns of cryptocurrencies for accurate modeling and prediction. For financial professionals and
investors, these insights are crucial for informed decision-making and effective risk management in the
dynamic and evolving landscape of cryptocurrency investments. In the cryptocurrency markets, the use
of advanced volatility modeling techniques such as the Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) models and their variations has been foundational to predicting the high
volatility structures more effectively. This study employed these models to analyze the market
behaviors of Bitcoin, Ethereum, Tether, USD Coin, and Binance Coin. The dataset utilized underwent
tests for Skewness and Kurtosis coefficients to verify suitability for GARCH modeling. The GARCH (1,1)
model results, tested in the Python environment, revealed particularly high volatility clustering in
Bitcoin and Ethereum, indicating that market shocks could have prolonged effects. In the EGARCH
model, it was observed that negative shocks in the cryptocurrency markets are more impactful than
positive shocks, indicating the presence of asymmetric leverage effects. The study demonstrates that
stablecoins like USDT and USDC exhibit similar levels of volatility, persistence, and sensitivity to
external factors. These findings are critical for risk management and investment decisions in the
cryptocurrency markets. They emphasize the need for a comprehensive analysis of the unique
characteristics of different cryptocurrency units, highlighting the complexity and nuances in the
behavior of these digital assets. This nuanced understanding is essential for developing effective
strategies in the rapidly evolving and highly volatile world of cryptocurrencies. In the GJR-GARCH
model for Bitcoin, it has been observed that this model is best suited for testing the presence of volatility
clustering in cryptocurrency markets, and the values in the volatility metrics used should be considered
in investors' risk assessments. The market's sensitivity to sudden changes and investors' tendency to
avoid risk in uncertain situations, which trigger the volatile structure, have been noted. Additionally, it
has been observed that this model falls short in capturing the persistence of volatility in stable
cryptocurrencies like USDC and USDT, as well as in Binance Coin.The T-GARCH model, another GARCH
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variant applied in this study, like the EGARCH model, presents asymmetrical effects and different
responses to market shocks in respective cryptocurrencies. The T-GARCH (1,1) model, implemented in
the R program, has shown that investor responses to price fluctuations in these cryptocurrencies can
be flexible. The findings from the T-GARCH (1,1) approach indicate that for Bitcoin, the alpha and beta
values are approximately 9.79% and 93.61%, respectively. Similarly, for Ethereum, values of
approximately 9.41% and 93% have been observed.In conclusion, this study has conducted time series
stationarity integrations in the five cryptocurrencies with the highest market capitalization as of
September 2023, using conditional variance modeling. Various aspects of volatility (volatility
clustering, volatility spread, asymmetrical situations, and leverage effects) have been examined. The
most suitable volatility clustering effect in the tests has been observed in the GJR-GARCH (4,3) model,
while the most suitable leverage effect is noted in the EGARCH (4,3) model. The EGARCH and GJR-
GARCH models in the analyses of stablecoins and cryptocurrencies have been observed to measure
volatility factors more effectively in terms of leverage, volatility clustering, and asymmetric shocks.
Therefore, it is recommended that these models be considered in volatility evaluations in
cryptocurrency markets.
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OZGUN ARASTIRMA

Tiirkiye ve istanbul Enflasyon Oranlar1 Arasindaki Granger Nedenselligin
Arastirilmasi

Mesut FENKLI 1, Melih OZCALIK 2, Tuncer OZDIiL3

Ozet
Tiirkiye’de son yillarda yasanan yiiksek enflasyon en énemli makro ekonomik problemlerden biri haline déntismiistiir.
Yasam maliyetlerindeki artis tiim tilkenin yani sira en ¢ok da niifus ve sermaye yogunlugu bakimindan Tiirkiye’nin en biiytik
sehri ve hatta kiiresel metropollerden biri kabul edilen Istanbul’da gerceklesmistir. Bu bakimdan Tiirkiye ve Istanbul
enflasyon oranlart arasindaki iliski arastirlmaya deger gérilmiistiir. Bunun icin 2014 (istanbul icin ulasilan en eski
veriler)-2024 yillarimi kapsayan Tiirkiye ve Istanbul aylik enflasyon oranlarini (124 gézlem) baz alan zaman serileri
lizerinden Engel Granger Koentegrasyon modeli tahmin edilmis ve gerekli kosullar: saglamasindan étiirti kabul edilerek
her iki degisken arasinda uzun dénem koentegrasyon iliskisi oldugu ortaya ¢cikmistir. Sonrasinda iki degiskenli VAR model
tahmin edilmis, tahmin edilen VAR model diagnostik testleri gecerek kabul edilerek diger zaman serisi analizleri
yapilmigstir. Arastirma sonuglarina gore, her iki degisken arasinda uzun dénemli iliskinin varligina karar verilmis olup,
2014-2024 yillar1 araliginda Istanbul enflasyonunun Tiirkiye enflasyonu icin Granger nedeni olmasinin yani sira Istanbul
enflasyonunda yasanan bir birimlik (standart sapmalik) sokun Tiirkiye enflasyonuna, Tiirkiye enflasyonunda yasanan bir
birimlik sokun Istanbul enflasyonunda pozitif (artis) yénde etkiye neden oldugu tespit edilmistir.
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Investigation of Granger Causation Between Tiirkiye and Istanbul Inflation Rates
Abstract

High inflation has become one of the most important macroeconomic problems in Tiirkiye in recent years. The increase in
the cost of living has been realised not only in the whole country, but also in Istanbul, which is the largest city in Tiirkiye in
terms of population and capital density and is even considered as one of the global metropolises. In this respect, the
relationship between the inflation rates in Tiirkiye and Istanbul is worth investigating. For this Purpose the, Engel Granger
Co-integration model was estimated over time series based on monthly inflation rates in Tiirkiye and Istanbul (124
observations) covering the years 2014 (the oldest data available for Istanbul) to 2024 and it was accepted as it met the
necessary conditions and it was revealed that there is a long-run co-integration relationship between both variables.
Afterwards, the bivariate VAR model was estimated, the estimated VAR model was accepted by passing the diagnostic tests
and other time series analyses were performed. According to the results of the research, it is decided that there is a long-
run relationship between both variables, and in addition to being the Granger cause of Istanbul inflation for Tiirkiye
inflation in the 2014-2024 period, a one-unit (standard deviation) shock in Istanbul inflation causes Turkey inflation, and
a one-unit shock in Tiirkiye inflation causes a positive (increase) effect on Istanbul inflation.
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1. GIRIS

Enflasyon, iktisat¢ilar acisindan bir lilke ekonomisinin makro ekonomik dengeleri hakkinda en temel
aciklayici gostergelerden biri olarak kabul edilmektedir. Para arzi, faiz oranlari, déviz kuru gibi
merkez bankasi enstriimanlarinin yani sira toplam talep, issizlik oran1 ve kamu harcamalari
enflasyonun ag¢iklayici degiskenleri olarak oldukga sik kullanilmaktadir.

Ana iktisat akimlarda enflasyon, Keynezyen ekole gore tam istihdam seviyesine ulasmis bir
ekonomide talepte yasanan artis (Keynes, 2008), enflasyonu her zaman ve her yerde parasal bir olgu
olarak kabul eden M. Friedman (1970)’a gore reel iiretim ve reel liretimi asan para arzi arasindaki
uzun donemli iliski seklinde ve Yeni Klasikler tarafindan ise para arzindan dolayr ekonomik
birimlerin fiyatlar genel diizeyindeki tam bilgiye sahip olmadiklar1 varsayimi altinda kisa ve uzun
donemde ele alinmistir (Taban ve Sengiir, 49-50). Enflasyon oraninin 6l¢iimiinde ise Tiiketici Fiyat
Endeksi (TUFE) kamu kesimi tarafindan bilinmesi ve diizenli olarak izlenme kolayligina sahip olmasi
bakimindan iilkeler ve hatta kamu kesimi tarafindan en sik tercih edilen endekslerin basinda yer
almaktadir (Croche ve Khan, 2000).

Kiiresellesmenin hizla devam ettigi son yillarda tilkelerden ziyade o0zellikle sehirlerin ve
metropollerin ekonomik biiyiikliikleri 6n plana ¢ikmaya baslamis olup bliyiik metropollerin tilke
ekonomilerindeki etkileri yadsinamaz hale gelmistir. Jessop ve Sum (2000) bu duruma
“kiirekentlesme” yani girisimci kent kavramiyla dikkat cekmektedir.

Kiiresellesme ve ekonomik biitlinlesmenin hizla artmasi gerek tilkeler gerek tilkelerin olusturdugu
uluslararasi ekonomi birlikleri ve gerekse iilkelerin kendi iginde bdlgeler arasi ekonomik
degiskenlerin ve olgularin yakinsamasina yonelik goézlemlerin artmasina neden olmustur. Bu
durumu Hollanda’lh iktisat¢1r Jan Tinbergen Yakinsama Teorisi (Covergence Theory) ile
aciklamaktadir (Tinbergen, 1959).

Arastirmaya konu olan istanbul ise gerek niifus gerekse sermaye yogunlugu bakimindan Tiirkiye’nin
en buyiik sehri olmanin yani sira genel olarak kiiresel metropollerden biri olarak kabul edilmektedir.
Bu bakimdan son yillarda ézellikle istanbul Ticaret Odasi (ITO) tarafindan Tiirkiye ekonomisinden
miistakil olarak Istanbul’da 6l¢iilen enflasyon orani ve Istanbul’da yasam maliyetleri gibi Istanbul’a
ozgii ve Istanbul’'un ekonomik biiyiikliigiine yénelik ekonomik gostergeler yayinlanmaya baslamistir.

Bu arastirmada, enflasyonla ilgili ana iktisat akimlarindaki agiklayici degiskenlerden ziyade Tiirkiye
enflasyonu ve kiiresel bir metropol kabul edilen istanbul enflasyonu arasindaki iliski, arastirma i¢in
olusturulan hipotezler iizerinden incelenecektir. Sekiz béliimden olusan ¢alismada sirasiyla 2014-
2024 dénemlerine ait Tiirkiye ve istanbul enflasyon oranlar ele alinarak bu iki degisken arasindaki
iliskiye yonelik olusturulan hipotezlerin incelenmesinde kullanilacak olan ekonometrik modellerin
teorik cercgevesi ac¢iklanacaktir. Uygulama kisminda degiskenler arasinda uzun dénem iliskisinin
varligina yonelik Engel Granger Koentegrasyon analizi gercgeklestirilerek hata diizeltme modeli
tahmin edilecek, sonrasinda her iki degiskenin i¢csel degisken kabul edildigi VAR model tahmin
edilerek diagnostik testleri gecmesi durumunda tahmin modeli gecerli kabul edilecek ve son
asamada degiskenler arasinda Granger nedensellik ve etki-tepki analizleri gergeklestirilecektir.

2. TURKIYE VE iSTANBUL’DA ENFLASYON

Tiirkiye’de enflasyon 1980 yilinda %100’l gegerek ii¢ haneli boyutlara ulasmis ve sonrasinda 1990l
yillarda kroniklesen enflasyon Tiirkiye icin en énemli makro ekonomik sorun haline déniismiistiir
(Meral, 2005:312). Tiirkiye’de 2000’li yillara gelindiginde 6zellikle 2001 yilinda enflasyonu kontrol
altina almaya yonelik bankacilik sektoriinde diizenlemeler, kamu mali disiplinini saglamaya yonelik
tedbirler ve Merkez Bankasi'na politika bagimsizig1 kazandiracak yeni kanunlar ¢ikarma gibi ciddi
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ve somut adimlar atilmistir (Giirkaynak ve Sayek Boke, 2013; Kara, 2008). Bu donemde enflasyon
hedeflemesi yapilan bir diger 6nemli gelisme ise Avrupa Birligi (AB) tiyeligi hedefine yonelik
gerceklestirilen siyasi yenilikler sonucunda tliretimde verimliligin artmasi olmustur (Acemoglu ve
Ucer, 2020). Enflasyonu kontrol altina almaya yonelik gerceklestirilen yapisal diizenlemelerin
sonucunda 2010 yilina gelindiginde enflasyon %5 oraninda duraganlasmistir (Giirkaynak,
Kisacikoglu, Lee ve Simsek,2022).

Glirkaynak vd. (2022)’'ne gore 2010 ve 2018 yillar1 Merkez Bankasi’'nin 6zerkliginden 6diin vererek
rasyonel para politikalarindan uzaklagsmistir. Bu donem dénemde Merkez Bankasi gerektiginde faiz
arttirma yoluna basvurmadigr gibi diisiik faiz oranlarinin yol agacagt makro ekonomik
dengesizliklere kars1 herhangi bir tedbir politikas1 gelistirememis ve standart dis1 uygulamalara
yonelmistir. Bu durum sicak para girisine engel olurken iilkeden sicak para ¢ikisina neden olmustur.
Bu heterodoks uygulamalar kredi hacimlerinin artmasina ve varlik fiyatlarinin daha hizh
ylikselmesine neden olmustur.

Bir baska acidan 2020’li yillara gelindiginde yerel paranin yabanci paralar karsisinda deger
kaybetmesi sonucunda kurlar yiikselmis bu durumda tasarruf yapmak isteyenler ellerinde yerel para
tutmak yerine dovize yonelmis ya da ilerleyen siirecte fiyatlarda artis yasanacak beklentisiyle
insanlar ev, araba veya beyaz esya yenilemeye ve /veya almaya yonelmistir. Bu durum 6zellikle talep
enflasyonunu daha hizli ylikselmesine neden olmustur (Egilmez, 2021:4-6).

Sekil 1: Tiirkiye ve Istanbul’da 2014-2023 Yillarina Ait Aylik Enflasyon Oranlari (% Yiizde)

120
100 A
80 / L
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Kaynak: Ham veriler kullanilarak Eviews 13 paket programinda tarafimizca olusturulmustur.

Sekil 1’de Tiirkiye aylik enflasyon oranlari (tinf) ve istanbul aylik enflasyon oranlari (iinf) birlikte yer
almaktadir. Istanbul’a ait enflasyon orani Istanbul Ticaret Odasi tarafindan aylik olarak diizenli bir
sekilde yayinlamaktadir. Sekle gore her iki enflasyon orani da 2014-2018 yillarinda yatay
seyrederken, her iki oran 2020 yilindan sonra ylikselme egilimine girmis ve 2023 yilinda 6zellikle
Istanbul enflasyon oran Tiirkiye enflasyon oranini gegecek sekilde maksimum seviyeye ulasmustir.

Istanbul enflasyonu Mayis 2021’de yillik %15.78 seviyesinden Ekim 2022’de %108.77’e kadar
araliksiz yiikselmistir. Temmuz 2023’te yillik ortalama degisim %77.53 olurken bu ay icinde saghk
ve Kkisisel bakim harcamalarinda %17.35, ev esyasi harcamalarinda %16.02, kiltir egitim
harcamalarinda %14.66, ulastirma haberlesme harcamalarinda %12.79, konut harcamalarinda
%10.07, gida harcamalarinda %8.61 ve giyim harcamalarinda %2.33 oraninda artis gergeklesmistir
(Investing, 2023).
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3. ENFLASYON YAKINSAMASI VE TEORIK CERCEVE

Bolgesel enflasyonun yakinsamasina yonelik teorik modellemeye gore mij i(i=1.....n) bolgesindeki
enflasyonu simgeliyor kabul edilirse, bu boélgenin j bolgesiyle arasindaki yakinsama siirecinin
ozelliklerini enflasyon diferansiyelinin zaman serisi 6zellikleri kullanilarak incelenmesini mimkiin
kilmaktadir. Zaman serisi 6zellikleri asagidaki gosterim sekliyle ifade edilmektedir (Busetti vd.,
2006; Tunay ve Silpagar, 2008:180).

ol = e - e Lj=1,....n (D)

Denklem (1)’de mdi i ve j bolgelerindeki enflasyon oranlarinin diferansiyelini mjt ise j bolgesindeki
enflasyon oranin diferansiyelini gostermektedir. Yakinsama i¢in modelin duraganhk kosulunun
saglamasi gerekmektedir.

lim E (mtieer| dl) =L (2)
r—o

Denklem (2)’de mie+r iki bolge arasindaki enflasyon diferansiyelini nti bu bolgelerden olusturulan
enflasyon verilerinin simdiki ve gecmis zaman gozlem degerlerini gostermektedir. Bu denkleme gore
o =0 olma durumu mutlak yakinsamayi sifirdan farkli olmasi nisbi (kosullu) yakinsama varhigini ifade
etmektedir. Yakinsama modelinin en basit hali asagida belirtildigi sekilde birinci dereceden
otoregresif siire¢ olarak gosterilmektedir.

Andi =y + (f-1) neane t=1,..,T (3)

Denklem (3)’te nt yeniliklerin farkini simgeler ve y=a,(1-5) seklinde ifade edilmektedir. Cari donemde
beklenen enflasyon artis orani siirekli bir farki temsil eden o bakimindan iki bolge arasindaki a¢igin
negatif orani olmaktadir (Durlauf ve Quah, 1999; Tunay ve Silpagar, 2008:180).

4. LITERATUR TARAMASI

Arastirmanin giris bélimiinde belirtildigi tizere bu arastirmada Tiirkiye’deki enflasyon orani ana
akim iktisat ekollerinde kullanilan aciklayic1 degiskenlerden ziyade farkl degisken iizerinden ele
alinmistir. Literatiirde, Tlrkiye’'de enflasyon tizerine yapilmis calismalar su sekilde yer almaktadir.

Sahinoglu, Ozden, Basar ve Aksu (2010) Tiirkiye icin 1987 ve 2008 yillar1 araliginda ARDL (Sinir
Testi) yontemiyle yurtdisi fiyat diizeyi, licretler ve ¢ikt1 agiginin kisa ve uzun dénemde enflasyon
tizerindeki pozitif etkisini tespit etmistir.

Sarag ve Karagoz (2010) Tiiketici ve lretici fiyatlarini kullanarak Tiirkiye icin 1994 ve 2009 yillari
araliginda ARDL (Sinir Testi) yontemiyle yapmis olduklar: ¢alismada enflasyonun nedeninin talepten
ziyade arzdan kaynakladigina sonucuna ulasmistir.

Oktayer (2010)’in Biitge aci81 ve para arzi degiskenlerinden olusan 1987 ve 2009 yillar1 araligindaki
esbiitiinlesme analizine gére uzun donem maliye politikalar1 ve biitce aciklar1 enflasyon iizerinde
etkili olmaktadir.

Oktar ve Dalyanci (2011)'nin Para politikasi ve enflasyon degiskenlerini kullanarak 2003 ve 2011
yillar1 arasinda yapmis olduklari nedensellik analizine gore kisa donemde faiz oranlari enflasyonu
etkilerken uzun donemde karsilikli etkilesime neden olmaktadir.

Abidoglu ve Korkmaz (2012)'1in Tiiketici ve tiretici fiyat endekslerini arasinda 2003 ve 2012 yillar
araligindaki nedensellik analizine gore enflasyonu talep yonlii faktorler etkilemektedir.

Ozmen ve Kocak (2012) ARDL (Sinir Testi) yontemiyle 1994 ve 2011 yillar1 aralifinda biitce acig1 ve
para arzi degiskenlerinden para arzinin enflasyonla anlaml iligkisine ulagmistir.
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Selim ve Giiven (2014)’'in VAR yontemiyle 1990 ve 2012 yillar1 araliginda déviz kuru ve issizlik
degiskenleri lizerinden yapilan nedensellik analizine gore her iki degisken enflasyonla gii¢lii iliskiye
sahiptir.

Zeybek (2014) Dolarizasyon, zorunlu karsilik orani ve reel kesim giiven endeksi degiskenlerini
kullanarak 1990 ve 2013 yillar1 arasindaki korelasyon analiziyle finansman maliyeti ve enflasyon
arasinda anlaml iligki oldugu sonucuna ulasmistir.

Taban ve Sengiir (2016)’lin VAR yontemiyle 2003 ve 2014 yillar araliginda tiiketici fiyat endeksi,
uretici fiyat endeksi ve faiz oranlar1 degiskenleri arasindaki nedensellik analizine gore enflasyon
maliyet agirlikli nedenlerden kaynaklanmaktadir.

Yilmaz ve Uysal (2019)'1n VAR yontemiyle 2012 ve 2018 yillar1 arasinda dolarizasyon ve enflasyon
arasinda Granger nedensellik analizine gore dolarizasyon oraninin enflasyon oraninin nedeni
oldugunu belirlemistir.

Literatiirde boélgesel enflasyon yakinsamasina yonelik uluslararasi ve ulusal diizeyde yapilmis
calismalar ise su sekilde yer almaktadir.

Skilos ve Wohar (1997) segili on iilke i¢cin 1974 ve 1995 yillan arasinda yapmis oldugu calisma
sonucunda tilkeler arasinda enflasyon yakinsamasi tespit etmistir.

Hyvoven (2004) OECD tiyesi yirmi tilke icin 1961 ve 1992 yillar araliginda yapmis oldugu calismada
farkl araliklarda yakinsamalar oldugu sonucuna ulasmistir.

Lopez ve Papell (2011) on iki Avrupa Birligi tiyesi iilke tizerine 1979 ve 2010 yillar1 arasinda yapmis
olduklari ¢alisma sonucunda Maastricth Kkriterleri sonrasinda yakinsama oldugu sonucuna varmistir.

Tunay ve Silpagar (2007) Tiirkiye icin Istatistiksel Bélge Simiflandirmas: 1 diizeyindeki verileri
kullanarak 1994 ve 2004 yillar1 aralifinda bolgeler arasinda giiclii yakinsamalarin oldugunu tespit
etmistir.

Akdi ve Sahin (2007) Turkiye icin 1988 ve 2007 yillar1 aralifinda yapmis olduklar1 ¢alisma
sonucunda TUFE ve yedi alt kategorisi ve TEFE oranlar iizerinde yakinsama iliskisini gdstermistir.

Yesilyurt (2014) Tiirkiye icin Istatistiksel Bélge Siniflandirmasi 2 diizeyinde 2004 ve 2011 yillan
araliginda bolgeler arasinda gii¢lii yakinsama oldugunu kanitlamistir.

5. VERI SETI VE ARASTIRMANIN HIPOTEZLERI

Arastirmanin veri setinde iki degiskenden elde edilen zaman serileri kullanilmistir. Seriler,
01/01/2014 (istanbul i¢in ulasilan en eski veriler) ve 01/04/2024 tarihleri arahgindaki ayhk
degerleri baz alan 124 gézlemden olusmaktadir.

Tablo 1: Ham Verilere Ait Tanimlayia Istatistikler

Degiskenler Gozlem Ortalama Std. Sapma Min. Max.
tinf 124 23.87547 22.81818 6.396784 91.16919
iinf 124 27.36162 26.87338 3.955053 106.0664

Tablo 1'de degiskenlere ait tanimlayici istatistiklere yer verilmistir. Veriler ikincil veri o6zelligi
tasimakta olup tinf: Tiirkiye'ye ait enflasyon oranimm (TUIK, 2024), iinf: Istanbul i¢in enflasyon
oranin1 (ITO, 2024) temsil etmektedir. Degiskenler aylik verilerden olustugu icin mevsimsel
etkilerden arindirmak tlizere X-11 filtreleme uygulamasina tabi tutularak mevsimsel etkilerden
arindirilmis sekilde isleme hazir hale getirilmistir.

Iki degiskenden olusan analize hazir hale getirilmis seriler iizerinden gercgeklestirilecek olan zaman
serisi analizlerine ait temel arastirma hipotezleri ise;
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Hi: Tiirkiye enflasyonu ve Istanbul enflasyonu arasinda uzun dénemli bir iligki vardir
Hz: Tiirkiye enflasyonu ve Istanbul enflasyonu arasinda uzun dénemli bir iliski yoktur
H3: Tiirkiye enflasyonu, Istanbul enflasyonunun Granger nedenidir

Hy: Istanbul enflasyonu, Tiirkiye enflasyonunun Granger nedenidir

Hs: Tiirkiye enflasyonuna verilen bir sokun Istanbul enflasyonuna etkisi pozitiftir

He: Tiirkiye enflasyonuna verilen bir sokun Istanbul enflasyonuna etkisi negatiftir

H7: Istanbul enflasyonuna verilen bir sokun Tiirkiye enflasyonuna etkisi pozitiftir

He: Istanbul enflasyonuna verilen bir sokun Tiirkiye enflasyonuna etkisi negatiftir
seklinde test edilmek lizere olusturulmustur.

6. TEORIK CERCEVE VE METODOLOJi

Arastirmanin hipotezleri iki degisken kullanilarak zaman serisi analizi lizerinden test edilecegi icin
bu bashk altinda zaman serisi analizlerinde ve bu arastirmanin uygulama kisminda sirayla
kullanilacak olan ekonometrik yontemlerin teorik cercevesi alt basliklar seklinde a¢iklanacaktir.

6.1. Augmented Dickey Fuller Birim Kok Testi

Zaman serilerine ait degiskenlerin duraganligini test etmek amaciyla Dickey ve Fuller (1979) ve
(1981) yilinda birim kok test yontemini énermistir. Degiskenlere ait serilerin birim kok icermesi
durumunda serilerin duraganlik 6zelligine sahip olmadig1 anlasilmaktadir. Fakat, ilerleyen stirecle
birlikte Dickey Fuller birim kok testinin, hata teriminin otokorelasyon icermesi durumunda
kullanilamayacagi ispat edilmistir. Hata terimlerinde goriilen otokorelasyon durumu hata terimleri
arasinda p mertebeden iliskiye neden olmaktadir.

& =016 1 + 06 ..+ Ope_p+ vy (4)
Denklem (4)’te goriildigi tizere Dickey ve Fuller bagimh degiskene ait gecikmeli degerlerin
bagimsiz degiskenler seklinde modele dahil edildigi yeni bir yontem gelistirmistir. Literatiirde bu
yontem ADF (Augmented Dickey Fuller) genisletilmis Dickey Fuller testi olarak yer almistir.
Gelistirilen bu yontemle birlikte bir degiskene ait zaman serisinin gecikmeli degerlerinin modelde

yer almasi otokorelasyon sorununu ortadan kaldirmaktadir (Holden ve Perman, 1994: 61). ADF
testinde lic model yer almaktadir (Endres, 1995: 225). Bunlar;

AYe=Bo+ L1Ye1 + X A; AVei+ &, (5)

Ik model, temsil edildigi denklem (5)’teki gdsterimiyle sabit katsaymin ve trendin yer almadig
(none) modeldir.

AYe= Lo+ B1Yer + Botrend + YK A; AVei+ &, (6)

Denklem (6)’da sadece sabit katsayinin modelde yer aldig1 bu testin ikinci modeline ait denklem
gosterilmektedir.

AYe=Bo+ B1Yer + Bztrend + YK A; AYeq + & (7)

Denklem (7) ise sabit katsayinin ve trendin birlikte yer aldig1 bu testin lg¢lincii modelini temsil
etmektedir.

ADF testine ait sinama i¢in temel hipotez serinin birim koéke sahip oldugu tlizerine olusturulurken,
alternatif hipotezi ise serinin duraganhk ozelligine sahip oldugu seklinde olusturulmaktadir.
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Hesaplanan degerin test istatistigine ait tablo kritik degerinden z(t) biiyiik olmasi durumunda temel
hipotez reddedilerek serinin duragan oldugu yoniinde karar verilmektedir.

6.2. Phillips Perron Birim Kok Testi

Bu test, Phillips ve Perron (1988) tarafindan ADF testine alternatif bir test olarak gelistirilmistir.
ADF testine benzer sekilde ti¢ modelin oldugu sekilde tasarlanmistir. Bunlar;

Yi=aYe1 + & (8)

Denklem (8), sabit katsayinin ve trendin yer almadigi (none) ilk modelin denklemini ifade
etmektedir.

Ye=u +aYer + ¢, 9)
Denklem (9), sabit katsayr yer alirken trendin yer almadig1 ikinci modele ait denklemi
gostermektedir.

Ve=u+ B (t—5A)+aYer+e (10)
Denklem (10) ise sabit katsayisi ve trendin yer aldig testin iiciincii modelini temsil etmektedir.

PP (Phillips-Perron) testinde temel ve alternatif hipotezler ADF testinde oldugu gibi olusturulurken
hesaplanan test istatistigi ile tablo kritik degeri karsilastirilarak hesaplanan degerin biiytlik olmasi
durumunda temel hipotez reddedilerek serinin duraganlik 6zelligine sahip oldugu sonucuna karar
verilmektedir.

6.3. Engel Granger Koentegrasyon Modeli

Engel Granger koentegrasyon modeli zaman serisi analizlerinde duragan olmayan degiskenler
arasinda uzun doénem iliskisinin varligin1 tespit etmeye analizleri gerceklestirmek {iizere
kullanilmaktadir (Engel ve Granger, 1987). Degiskenler arasinda koentegrasyon bulunmasi
durumunda uzun dénemde degiskenlerin ayn1 stokastik trend dogrusu tlizerinde birlikte hareket
etmesi beklenmektedir (Onay, 2006: 5).

Iki degisken arasindaki koentegrasyonun arastirilmasina yonelik literatiirde en sik kullanilan Engel
Granger koentegrasyon denklemi;

Y=o+ aiXt+ uit (11)
Xt=ao+ ai1Ye+ uz (12)

Denklem (11) ve Denklem (12)’de gosterildigi lizere X ve Y gibi farkh iki degiskenden meydana
gelmektedir.

6.4. Hata Diizeltme Modeli (ECM)

Koentegrasyon modelinde degiskenler arasinda sahte regresyon sorununun tespitine yonelik tahmin
edilen regresyon modelinden elde edilen hata terimi tizerinden hata dilizeltme modeli
olusturulmaktadir.

AYe=a + L1AXe + 2 ue1 + €t (13)

Denklem (13)’te X ve Y degiskenlerinden elde edilen hata diizeltme modeline yer verilmistir.
Diizeltme modelinde X degiskeninin Y degiskeni lzerindeki kisa veya uzun donem etkisini ve
dengeden sapma durumunda Y degiskenin tekrar ne zaman denge durumuna yakinsayacagini tahmin
etmektedir.

AYr=a+ BoAXe + L1 (Ye1 - B2 Xe1) + & (14)
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Denklem (14)’te yer alan parantez ici ifade hata diizeltme terimini ifade etmektedir. Parantez ici
degerin sifir olmasi denge durumunu ifade ederken, fo parametresi X degiskeninde goriilen bir
artisin kisa donemde Y degiskeni iizerindeki etkisini, 1 parametresi ise dengeden herhangi bir
sapma durumunda tekrar dengeye geri donts siiresini géostermektedir. Bundan 6tiiri hata teriminin
alacagi deger -1< /1< 0 aralifinda yer almaktadir (Best, 2008: 10-11).

6.5. Vektor Otoregresyon (VAR) Analizi

VAR modeli ¢esitli icsel degiskenlerin model igcinde birlikte yer aldig1 esanli denklem modelleri olarak
tanimlanmaktadir. Bu modelde her i¢sel degisken kendi gecikmeli degeri veya diger icsel
degiskenlerin gecikmeli degerleriyle aciklanmaktadir. Bu bakimdan bu modelde dissal degisken
bulunmamaktadir. Bu durum, Mtve R: serileri lizerinden a¢iklanacak olursa;

Mt=0(+21-(=1,3j Mt-j+2£€=1l]- Rej+ uie (15)
Ri=a'+ Z;‘zl 0; M + 256:1 Aj Rej + uze (16)

Denklem (15) ve denklem (16)’da goriildiigu tizere uit ve uze hata terimlerini temsil ederken Mtve Rt
serilerinin k gecikmeli degerini icerdigi varsayildiginda Mi'nin gecikmeli degerinin Rt degiskenini,
Ri¢'nin gecikmeli degerinin M: degiskenini etkiledigini gostermektedir. Boylece her bir denklemi en
kii¢lik kareler yontemiyle tahmin etmeyi miimkiin kilmaktadir (Gujarati ve Porter, 2012: 775-785).

6.6. Granger Nedensellik Analizi

Granger nedensellik analizi iki farkli degisken arasindaki nedensellik iliskisinin analizinde sik¢a
kullanilan bir yontemdir. Bu yontem herhangi bir Y: degiskenine ait serinin ge¢cmis degerlerinin
kullanilmasi durumunda X:: degiskene ait serideki 6ngorii performansindaki artisi ifade etmektedir.
Bu durumda Y degiskeni icin X degiskeninin Granger nedeni oldugunu sdylemek miimkiin
olmaktadir.

Ye=Bo+ Xy B Yok + Xieq a; Xei + ue (17)
Xe=vyo+ Zzﬂ Yo Xeke + Z?:l 8 Ye1+ & (18)

Yt ve Xt degiskenlerine ait nedensellik iliskisi denklem (17) ve denklem (18)’de ifade edilmektedir.
Denklemlerde m,n,p ve q gecikme uzunluklarini ifade ederken t siireyi, k ve i gecikme sayisini, u:ve
& otokorelasyon sorununun olmadigi hata terimlerini gostermektedir.

Ho= a;=6;=0 (19)
Hi=a; #6; #0

Esitlik (19)'da goriildiigii lizere bu testin sinamasinda, temel hipotez «; ‘den §;'ye Granger
nedensellik yoktur seklinde, alternatif hipotezi ise a; ‘den §;’ye Granger nedensellik vardir seklinde
olusturulmaktadir (Granger, 1969).

6.7. Etki-Tepki Analizi

Etki-tepki fonksiyonu VAR modelde uygun gecikme wuzunluguna karar verildikten sonra
olusturulmaktadir. Bu fonksiyon degiskenlere verilecek soklarin etkilerini ve bu etkilerin hangi
stirede gerceklesecegini grafikler ve sekiller yardimiyla gostermektedir. Yani, bir degiskene ait seriye
verilecek 1 birimlik sokun diger degiskende ne kadar siirede etkiye neden oldugu gosterilmektedir
(Tar1, 2006: 465-467)

Yt] _ [a10] aig a12| [Yt 1] elt
Zy Az a21 Azl [Z_4 eZt

(20)
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Denklem (20), iki degiskenli VAR modelin matris formunda ifade edilen etki-tepki fonksiyonunu
ifade etmektedir.

2] = 1+ 22

Denklem (21) ise Sims (1980)’in hareketli ortalama vektorii (VMA) gosterimini temsil etmektedir.
Bu yontem VAR model icindeki degiskenlere verilen soklarin zaman yolu cizelgesini gostermek i¢gin
kullanilmaktadir. Yani, hareketli ortalama yontemiyle Y: ve Z: serileri arasindaki etkilesim zaman
yolu ¢gizelgesiyle incelenmektedir. @;'nin katsayilari olan €y ve €, nin islevi verilen soklarin etkilerini
Y:ve Z: serilerine ait zaman yolu cizelgesi iizerinde géstermektir. Ornek olarak ®;, (0) icin &,/ de
gerceklesen degisimin Y: serisi tizerindeki anlik etkisini, ®;, (1) i¢cin sirasiyla gy, ve g,._;'de
gerceklesen degisimin Y: serisi tizerindeki 1 donemlik etkisini gdstermesi seklinde ifade edilmektedir
(Barisik ve Kesiklioglu, 2006: 70; Mucuk ve Alptekin, 2008: 170).

7. ANALIZ VE AMPIiRiK BULGULAR

Arastirmanin analiz kisminda degiskenlere ait zaman serilerinin duraganlik derecelerinin
belirlenmesi i¢in birim kok testleri (ADF ve PP testleri) uygulanacak ve sonrasinda arastirmada
kullanilan degiskenler arasinda uzun doénem iliskisinin tespitine yonelik Engel Granger
koentegrasyon analizi yapilarak hata diizeltme modeli tahmin edilecektir. Sonraki adimda VAR
modeli tahmin edilerek tahmin edilen VAR modelinin sahip olmasi gereken kosullar1 (diagnostik
testler) arastirmaya yonelik AR polinomlarinin konum ve 6zdegerleri belirlenerek tahmin modeline
ait hata terimi icin otokorelasyon testi uygulanacaktir. Tahmin modelinin diagnostik testleri gecmesi
ve kabul edilmesi durumunda degiskenler arasinda Granger nedensellik iliskisi ve iliskinin yonii
tespit edildikten sonra degiskenler arasinda son olarak etki-tepki analizi yapilacaktir. Arastirmanin
uygulamasiyla ilgili hesaplamalar Eviews 13 yazilimiyla yapilmistir.

D11y Pr2g

8yt—1
21
Dy1(i) cI)zz(i)[ ] (21)

€7t—1

7.1. Birim K6k Test Sonug¢lar1

Arastirmayla ilgili olusturulan teorik cercevede, ADF ve PP birim kok testlerine ait licer modelli
gosterim yer almistir. Fakat, literatiirde genel kabul goren uygulamaya gore bu testlerden sabit
katsayinin yer aldig1 model ve hem sabit katsay1 hem de trendin yer aldig1 modellerin sinamalarina
ait sonuclara yer verilmistir.

Tablo 2: Degiskenlere Ait Birim K6k Test Sonuglari

ADF Testi PP Testi
Degiskenler Test Istatistikleri Sabit Sabit & Trend Sabit Sabit & Trend
%1 -3.484653 -4.034997 -3.484198 -4.034356
%5 -2.885249 -3.447072 -2.885051 -3.446765
tinf %10 -2.579491 -3.148578 -2.579386 -3.148399
Z(t) (-1.067312) (-2.516587) (-0.812601) (-2.161240)
p (Degeri) 0.7271 0.3198 0.8118 0.5064
%1 -3.484653* -4.034997* -3.484653* -4.034997*
%5 -2.885249** -3.447072** -2.885249** -3.447072**
Atinf %10 -2.5794971*** -3.148578*** -2.5794971*** -3.148578***
Z(t) (-5.963790) (-5.994481) (-5.926754) (-5.959420)
p (Degeri) 0.0000 0.0000 0.0000 0.0000
%1 -3.485115 -4.035648 -3.484198 -4.034356
%5 -2.885450 -3.447383 -2.885051 -3.446765
iinf %10 -2.579598 -3.148761 -2.579386 -3.148399
Z(t) (-0.797299) (-2.094237) (-0.794344) (-1.927280)
p (Degeri) 0.8160 0.5435 0.8169 0.6342
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%1 -3.484653* -4.034997* -3.484653* -4.034997*
%5 -2.885249%* -3.447072%* -2.885249%* -3.447072%*
Alinf %10 -2.579491%** -3.148578*** -2.579491%** -3.148578***
Z(t) (-7.745815) (-7.771458) (-8.273907) (-8.288754)
p (Degeri) 0.0000 0.0000 0.0000 0.0000

*001, **%5 ,***910 Anlamlilik Seviyesinde Duragan, ()Parantez i¢i Test Istatistigi Degerini ifade etmektedir.

Zaman serileri icin yapilan birim kék sinamalarinda o serinin seviyede duraganhk 6zelligine sahip
olmasi I(0), serinin birinci farkinda duraganlik kosulunu saglamasi ise serinin I(1) oldugu seklinde
tanimlanmaktadir. Serilerin I(0) duraganlik durumunda seriler arasinda kisa dénemli iliskiye isaret
ederken serilerin I(1) duraganlik 6zelligine sahip olmasi ise, seriler arasindaki uzun dénemli iliskinin
varligina yonelik analizleri yapmay1 miimkiin kilmaktadir (Dickey ve Fuller, 1981). Tablo 2’de yer
verilen tinf ve Iniinf degiskenlerine ait sabit katsayili ve hem sabit katsayili hem de trendli modellere
seviyede yapilan ADF ve PP birim kok test sonuglarina gore her iki degisken (¢ = 0.01, « = 0.05 ve
a = 0.10 anlamhlik seviyelerinde) i¢in hesaplanan degerler test istatistik degerinden (thesap < Z(t) ve
p > 0.05) disiik ¢iktig1 icin serilerin birim koke sahip oldugu sonucuna karar verilmistir. Diger
taraftan serilere birinci farkinda uygulanan ADF ve PP sinamalari sonucunda Atinf ve Aiinf
serilerinin sabit katsayili ve hem sabit katsayili hem de trendli modelleri (¢ = 0.01, « = 0.05vea =
0.10 anlamlilik seviyelerinde) icin hesaplanan degerlerin test istatistik degerinden (thesap > Z(t) ve p
< 0.05) yliksek c¢cikmasi sonucunda serilerin birinci farkinda duragan oldugu tespit edilmistir
(Wooldridge, 2013a).

7.2. Engel Granger Koentegrasyon Analizi

Bir onceki baslik altinda yapilan birim kok analizlerine gore arastirma konusu degiskenlere ait
serilerin I(1) ayni diizeyde duragan olduguna karar verilmis ve seriler arasinda uzun dénem iliskisini
arastirmaya yonelik koentegrasyon analizinin yapilmasi asamasina geg¢ilmistir.

Tablo 3: Engel Granger Koentegrasyon Analizi

Bagimli Degisken: Dtinf

Kat Say1 Standart Hata t-Istatistik Degeri P Degeri
Bagimsiz Degiskenler
A (iinf) 0.771139 0.065796 11.72009 0.0000
C (Sabit) 0.141678 0.230190 0.615484 0.5394
istatistik Degerleri
R-squared 0.531662 Mean dependent var 0.499678
Adjusted R-squared 0.527792 S.D. dependent var 3.682255
S.E. of regression 2.530350 Akaike info criterion 4.710719
Sum squared resid 774.7233 Schwarz criterion 4.756446
Log likelihood -287.7092 Hannan-Quinn criter. 4.729293
F-statistic 137.3605 Durbin-Watson stat 1.527429
Prob(F-statistic) 0.000000 Mean dependent var 0.499678

Tablo 3’te degiskenler arasindaki uzun doénem iliskisini tespit etmek ilizer Engel Granger
koentegrasyon analiz ¢iktisina yer verilmistir. Ciktiya gére model anlamli oldugu gibi degiskenlere
ait katsay1 degerlerine ( p < 0.05) gore degiskenler arasinda uzun dénemde koentegrasyon iliskisi
bulunmaktadir. Koentegrasyon modelinin gecerliligini arastirmak lizere modele ait hata terimi
olusturulmustur.
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Sekil 2: Koentegrasyon Modeline Ait Hata Terimi

HATA_TERIMI

14 15 16 A7 is8 i (.= 20 21 22 23 24

Sekil 2’de modele ait hata teriminin grafigi yer almaktadir. Modelin gegerliliginin kabul edilmesi icin
modele ait hata teriminin duragan olmasi gerekmektedir. Sekilde goriildiigi tizere modele ait hata
terimi duragan bir gériiniime sahiptir.

Tablo 4: Hata Terimine Ait Birim Kok Testleri

ADF Testi PP Testi
Degisken Test-Istatistikleri
%1 -2.584055* -2.584055*
%5 -1.943471** -1.943471**
HATA TERIMI %10 -1.614984*** -1.614984***
7(t) (-8.648612) (-8.621884)
p (Degeri) 0.0000 0.0000

*001, **%5 ,***9%10 Anlamlilik Seviyesinde Duragan, ()Parantez i¢i Test Istatistigi Degerini ifade etmektedir.

Tablo 4’te hata terimi i¢in yapilan birim kok testlerine ait sonuglara yer verilmistir. Her iki birim kdk
testine ve anlamlilik seviyelerine gore (¢ = 0.01, a = 0.05 ve a = 0.10 anlamlilik seviyelerinde)
hesaplanan degerler test istatistik degerlerinden yiiksek cikmis (thesap > Z(t) ve p < 0.05) ve hata
teriminin duragan olduguna karar verilmistir.

7.3. Hata Diizeltme Modeli (ECM)

Koentegrasyon modelinin anlamli ¢cikmasi lizerine ve modele ait hata teriminin duraganlik kosulunu
saglamasi arastirmanin degiskenlerinin uzun donemde koentegrasyon iliskisine sahip oldugunu
gostermektedir. Bu durum hata diizeltme modelinin tahmin edilmesini miimkitin kilmaktadir.

Tablo 5: Hata Duzeltme Modeli

Bagimli Degisken: Dtinf

Kat Say1 Standart Hata t-Istatistik Degeri P Degeri
Bagimsiz Degiskenler
A (iinf) 0.788418 0.065088 12.11305 0.0000
HATA TERIMI (-1) -0.103718 0.045011 -2.304306 0:0229
C (Sabit) 0.123933 0.226328 0.547583 0.5850
istatistik Degerleri
R-squared 0.551507 Mean dependent var 0.499678
Adjusted R-squared 0.544032 S.D. dependent var 3.682255
S.E. of regression 2.486456 Akaike info criterion 4.683682
Sum squared resid 741.8955 Schwarz criterion 4.752271
Log likelihood -285.0464 Hannan-Quinn criter. 4.711543
F-statistic 73.78146 Durbin-Watson stat 1.464420
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Prob(F-statistic) 0.000000 Mean dependent var 0.499678

Tablo 5’te hata dilizeltme modeline ait ¢iktiya yer verilmistir. Ciktida gortildiigii iizere tahmin modeli
ve degiskenlere ait kat say1 degerleri ( p < 0.05) istatistiki olarak anlaml ¢ikmistir. Ayrica, modelde
yer alan hata teriminin katsayisi -0.103718 degeri ile hata diizeltme modelinde hata teriminin sahip
olmasi gereken -1< ff1 < 0 kosulu saglamaktadir. Hata diizeltme modelindeki hata teriminin sahip
oldugu degerden (1/0.103718 = 9,641) anlasilacagi iizere uzun donemde degiskenler arasinda
dengeden sapma durumunda degiskenlerin tekrar birbirine yakinsayarak yeni dengeye gecis siiresi
9,641 donemde (ay) gerceklesmektedir.

7.4. VAR Model Tahmini

Arastirmaya ait degiskenlerin uzun dénem iliskisinin varhigini tespit ettikten sonra sonraki adim olan
degiskenler arasindaki Granger nedenselligin belirlenebilmesi i¢in 6ncelikle VAR model tahmin
edilmistir. ilk olarak iki gecikmeli VAR model tahmin edilerek bu tahmin modeli iizerinden VAR
model i¢in uygun gecikme uzunlugu arastirilmistir.

Tablo 6: VAR Model Gecikme Uzunlugu

Gecikme LogL LR FPE AIC SC HQ

0 -906.8000 NA 21877.45 15.66896 15.71644 15.68824
1 -583.2133 630.4362 88.51023 10.15885 10.30128 10.21667
2 -555.7706 52.51948 59.08748 9.754666 9.992045* 9.851028
3 -546.5336 17.35933 53.99608 9.664372 9.996702 9.799279*
4 -541.9340 8.485357 53.45851* 9.654035* 10.08132 9.827487
5 -539.2114 4.928930 54.67723 9.676058 10.19829 9.888055
6 -537.6877 2.705858 57.10492 9.718753 10.33594 9.969295
7 -531.0386 11.57867* 54.61108 9.673079 10.38521 9.962165
8 -526.3962 7.924053 54.08196 9.662003 10.46909 9.989634

* Biitilin bilgi kriterlerine gore model icin en uygun gecikme uzunlugunu ifade etmektedir.

Tablo 6’da daha 6nce tahmin edilmis iki gecikmeli VAR model lizerinden uygun gecikme uzunlugunu
saptamaya yoOnelik gecikme siireleri ve bunlara ait bilgi kriterlerinin istatistiki degerleri yer
verilmistir. Tablodan goriilecegi lizere model icin en uygun gecikme uzunlugunun dort olduguna
karar verilmistir.

Tablo 7: Dort Gecikmeli VAR Model Tahmin Sonuclari

Degiskenler (Gecikmeler) tinf iinf
tinf(-1) 1.420830 0.247723
(0.14097) (0.15144)
[10.0788] [1.63576]
tinf( (-2) -0.720623 -0.547390
(0.22107) (0.23749)
[-3.25964] [-2.30486]
tinf( (-3) 0.372451 0.499065
(0.19951) (0.21433)
[ 1.86685] [ 2.32853]
tinf( (-4) -0.250546 -0.180963
(0.12770) (0.13719)
[-1.96198] [-1.31911]
iinf (-1) 0.259648 1.084328
(0.13041) (0.14010)
[ 1.99099] [7.73982]
iinf (-2) -0.225277 0.163511
(0.17239) (0.18519)
[-1.30680] [ 0.88293]
iinf (-3) 0.113101 -0.151771
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(0.17517) (0.18818)
[ 0.64568] [-0.80653]
iinf (-4) -0.011537 -0.123629
(0.12908) (0.13867)
[-0.08938] [-0.89156]
C 0.661810 0.506398
(0.40571) (0.43584)
[1.63125] [1.16189]
istatistik Degerleri
R-squared 0.984035 0.986770
Adj. R-squared 0.982885 0.985816
Sum sq. resids 1006.399 1161.447
S.E. equation 3.011090 3.234731
F-statistic 855.2402 1034.861
Log likelihood -297.8712 -306.4684

Tablo 7’de model i¢in tespit edilen en uygun gecikme uzunlugu dikkate alinarak dort gecikmeli VAR
model tekrar tahmin edilmistir. Bundan sonraki asamada tahmin edilen dort gecikmeli VAR model
lizerinden analizlere devam edilmistir.

7.4.1. Diagnostik Testler

Iki asamadan olusan diagnostik testler; ilk olarak tahmin edilen VAR modeline ait AR polinomlarinin
duraganlik durumuna ve modele ait hata teriminin otokorelasyon sinamasina yonelik
uygulamalardan olusmaktadir.

Sekil 3: AR Karakteristik Polinomlarinin Ters Kokleri ve Ozdegerleri

Ozdegeler Modiiller
Inverse Roots of AR Characteristic Polynomial 0.965437 0.965437
- 0.801368 - 0.284511i 0.850375
0.801368 + 0.284511i 0.850375
1.0 0.792828 0.792828
" -0.074458 - 0.585330i 0.590046
oo ) -0.074458 + 0.585330i 0.590046
0.0 - sl -0.353464 - 0.158004i 0.387172
- N -0.353464 + 0.158004i 0.387172
-0.5 =
-1.0
-1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Dort gecikme wuzunlugu ile tahmin edilen VAR modelin duraganhik kosulunu saglamasi
gerekmektedir. Duraganlik kosulu i¢in tahmin modeline ait AR polinomlarinin ters koklerinin konum
ve degerlerine bakilarak karar verilmektedir. AR polinomlarinin ters koklerinin hepsinin birim
cemberin igerisinde konumlanmis olmasi gerekmektedir. Sekil 3'te tahmin edilen dort gecikmeli VAR
modeline ait AR polinomlarinin ters kokleri yer almaktadir. Sekle gére AR polinomlarinin tiimii birim
¢emberin igerisinde konumlanmistir. AR polinomlarinin ters koklerine ait 6zdeger istatistikleri i¢in
hepsinin birden kii¢lik degere sahip olmasi yeterli kabul edilmektedir. AR polinomlarinin konum ve
ozdeger istatistikleri dikkate alindiginda tahmin edilen dort gecikmeli VAR modeline ait duraganlik
kosulunu sagladigi goriilmektedir.
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Sonraki asamada dort gecikmeli VAR modelinin hata terimine otokorelasyon testi uygulanarak
tahmin modelinin otokorelasyon durumu test edilmistir.

Tablo 8: Dort Gecikmeli VAR Modeline Ait Hata Terimi Otokorelasyon Testi

Gecikme LRE df P Degeri F- Istatistigi df P Degeri
1 4766242 4 0.3121 1.199191 (4, 216.0) 0.3121
2 4.474700 4 0.3456 1.125080 (4, 216.0) 0.3456
3 5.524214 4 0.2376 1.392337 (4, 216.0) 0.2376
4 0.961973 4 0.9155 0.239916 (4, 216.0) 0.9155
5 7.813420 4 0.0987 1.979782 (4,216.0) 0.0987

Tablo 8'de dort gecikmeli VAR modeline ait hata terimine Lagrange-Multiper testi uygulanarak testin
sonucunun ¢iktisina yer verilmistir. Tabloya gore L4 icin df =4 ve p=0.9155> 0.05 olmak tlizere
a=0.05 anlamlilik seviyesinde temel hipotezler kabul edilmis ve tahmin modelinde otokorelasyon
sorununun bulunmadigina karar verilmistir (Wooldridge, 2013b).

7.5. Granger Nedensellik Analizi

Tahmin edilen VAR modeli diagnostik testleri gegerek kabul edilmistir. Bundan sonraki siirecte
arastirmanin diger hipotezlerini sinamaya yonelik testlerin uygulanmasi asamasina gegilmistir.

Tablo 9: Degiskenlere Ait Granger Nedensellik Testi

Bagimli Degisken: tinf Chi? df Prob. > Chi?
iinf 9.195780 4 0.0564
Tim 9.195780 4 0.0564
Bagimli Degisken: iinf

tinf 6.846447 4 0.1442
Tim 6.846447 4 0.1442

Tablo 9'da degiskenlere ait Granger nedensellik testi sonuglar yer verilmistir. Tabloya gore tinf
degiskeninin (Tiirkiye Enflasyon Oram),iinf degiskeni (Istanbul Enflasyon Orani) icin Granger
nedenselligi reddedilirken ( p=0.14 > 0.05) iinf degiskeninin, tinf degiskeni i¢in Granger nedenselligi
kabul ( p=0.05 > 0.05) edilmistir (Engel & Granger, 1987). Bu sonuca gore Istanbul enflasyonun
Tiirkiye enflasyonu icin Granger nedenselligi kabul edilerek Istanbul enflasyon oranindan Tiirkiye
enflasyon oranina tek yonli nedensellik iliskisi tespit edilmistir.

7.6. Etki-Tepki Analizi

Etki-Tepki fonksiyonu 6nceden de belirtildigi lizere bir degiskene verilen bir birimlik sokun diger bir
degisken tizerindeki etkisini zaman c¢izelgesinde gostermektedir. Sims (1980)’e gore etki-tepki
fonksiyonu makro ekonomik degiskenlerin birbirleri lizerindeki etkisini géstermeye yararken
hiikiimetlere de ekonomi politikalarini belirlemede yol gosterici olmaktadir.
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Sekil 4: Degiskenlere Ait Etki-Tepki Analizi Grafigi

Response to Cholesky One S.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptotic S.E.s

Response of TINF to TINF Innovation Response of TINF to IINF Innovation
6 6
4 4
2 2
0 0
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of [INF to TINF Innovation Response of IINF to IINF Innovation
8 8
6 6
4 4
2 2
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Sekil 4'te degiskenlerin kendileri ve birbiri arasindaki etki-tepki grafikleri yer almaktadir. Etki-tepki
fonksiyon icin 12 periyotluk (ay) zaman siiresi kullanilmistir. Sekilden gériilecegi iizere, iinf (Istanbul
enflasyonu) degiskenine verilen bir birimlik (standart sapmalik) sokun tinf (Tiirkiye enflasyonu)
lizerinde artis yonli pozitif bir etkiye, tinf (Turkiye enflasyonu) degiskenine verilen bir birimlik
sokun ise iinf (Istanbul enflasyonu) degiskeni iizerinde benzer bir sekilde pozitif yénde bir artisa
sebep oldugu gorilmektedir. Sonug olarak bu analize gore her iki degiskene verilen bir birimlik
sokun bir biri lizerinde pozitif yonli artisa neden oldugu anlasilmaktadir.

7.7. Arastirma Hipotezlerinin Degerlendirilmesi

Arastirma icin baslangicta sekiz tane hipotez olusturulmus ve bu hipotezlerin sinamasi iki degiskene
ait zaman serisi analizleri gerceklestirilmistir.

Tablo 10: Arastirma Hipotezleri ve Degerlendirme

Hipotezler Gerekge Karar

Hi E-G Koentegrasyon Gegerli Kabul v
H: E-G Koentegrasyon Gegerli Red X
Hs p=0.14>0.05 Red X
Hs p=0.05 > 0.05 Kabul v
Hs Sekil 5 Kabul
Hs Sekil 5 Red X
Hy Sekil 5 Kabul v
Hs Sekil 5 Red X

Tablo 10’da bu arastirma icin olusturulan temel hipotezler ve bu hipotezlerin sinanmasindaki
gerekcelere gore verilen kararlar yer almaktadir. Tabloda goriilecegi tizere bu arastirma igin
olusturulan ve test edilen dort hipotez kabul reddedilirken diger dort hipotez kabul edilmistir.
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8. SONUC

Bu calismada Tiirkiye’de enflasyonun nedeni ana akim iktisat ekollerinde kullanilan agiklayici
degiskenlerden ziyade Tinbergen (1959)'in boélgesel enflasyon yakinsamasi ve Jessop & Sum
(2000)’'un “kiirekentlesme” kavramindan yola c¢ikarak ekonomik bilyiikligii artan kiiresel
metropollerin iilke ekonomisi iizerindeki etkisini belirlemek amaciyla istanbul enflasyon orani
aciklayici degisken olarak kullanilmistir. Bu baglamda Tiirkiye enflasyonu ve Istanbul enflasyonu
arasindaki etkilesimi sinamak tlizere hipotezler olusturulmustur.

Arastirmanin uygulama béliimiinde olusturulan hipotezleri sinamak iizere yapilan Engel Granger
koentegrasyon analizine gére Tiirkiye enflasyon orami ve Istanbul enflasyon orani arasinda uzun
doénemli iliskinin varhigina karar verilerek sonrasinda hata diizeltme modeli tahmin edilmistir.
Tahmin edilen hata diizeltme modeline gore degiskenler arasinda gerceklesen dengeden uzaklasma
durumunda degiskenlerin tekrar birbirine yakinsayarak dengeye doniis siiresinin yaklasik 9,6
periyot (ay) oldugu anlasilmistir. Degiskenler arasi uzun déonem iliskinin varligina dayanarak tahmin
edilen VAR model iizerinden yapilan Granger nedensellik analizine gore ise Tiirkiye enflasyonunun
Granger nedeninin Istanbul enflasyonu oldugu sonucuna (tek yonlii nedensellik) ulasilmistir. Ayrica,
her iki degisken icin yapilan etki-tepki analizine gore gerek Istanbul enflasyonuna verilecek bir
birimlik (standart sapmalik) sokun Tiirkiye enflasyonu tlzerinde gerekse Tiirkiye enflasyonuna
verilecek bir birimlik sokun Istanbul enflasyonu iizerinde pozitif yonde artisa neden oldugu tespit
edilmistir. Bu sonugclar gore ulusal diizeyde yapilmis ¢alismalardan Tunay ve Silpagar (2007) ve
Yesilyurt (2014)'un farkh istatistiksel bolgesel siniflandirmalar iizerinden elde edilen giigli
yakinsama iliskilerine benzer sekilde Tiirkiye ve istanbul metropolii i¢in gecerli olduguna karar
verilmistir.

Sonug olarak bu arastirmadan anlasilacag iizere kiiresel metropollerden biri olan Istanbul i¢in
secilen enflasyon orani gostergesinin Turkiye'nin enflasyon orani tzerinde etkili oldugu
anlasilmaktadir. Bu agidan mikro érneklem olarak Istanbul’da yasam maliyetleri ve enflasyonun
nedenleri lizerine yapilacak ¢alismalarin makro diizeyde Tirkiye enflasyon hedeflemesi lizerinde
olumlu katkilara neden olacag1 distiniilmektedir. Ayrica, fiyat istikrar1 ve enflasyon hedeflemesi
bakimindan Merkez Bankasi’’na ve hiikiimetlere, Istanbul enflasyon oranimi baz alan tedbir ve
ekonomi politikalarinin belirlenmesi ve uygulanmasi tavsiye edilmektedir.
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EXTENDED ABSTRACT

Investigation of Granger Causation Between Tiirkiye and Istanbul Inflation Rates

1. Introduction

As the process of globalisation continues rapidly, according to Jessop and Sum (2000), the
importance of cities, especially those that are considered as global metropolises, in national
economies is increasing. As a result of this situation, the imbalance in macroeconomic indicators in
national economies is also reflected in metropolises. It is believed that the inflation problem
experienced in Tiirkiye in recent years has been felt intensely in Istanbul, which is considered as one
of the global metropolises, and the cost of living in Istanbul has increased. In this context, analysing
and explaining the relationship between Tiirkiye and Istanbul inflation rates is deemed worthy of
research. This research is designed to explain the interaction between Tiirkiye and Istanbul inflation
rates through time dimension, causality and impulse response functions.

In the inflation literature, the cause of inflation in Turkiye is generally explained through the
variables used in fundamental economic movements. Monetary policy instruments such as money
supply, interest rates and exchange rates, fiscal policy instruments such as public expenditures,
budget deficits and tax rates, and general equilibrium elements consisting of aggregate demand,
aggregate supply and employment rates are used as explanatory variables to determine the short
and long run relationship. The causes of inflation are investigated through causality and
cointegration analyses between variables. In this study, inflation in Tirkiye is analysed on the basis
of the Istanbul inflation rate and Tinbergen (1959) Convergence Theory, unlike the explanatory
variables used in the literature.

2. Data Set and Methodology

In this research, the quantitative research method was preferred. Two variables were used in the
research and a time series of these variables was created. The variables of the research are
represented by tinf: a time series consisting of monthly data on Turkish inflation rate and iinf: a time
series consisting of monthly data on the Istanbul inflation rate. Data on the variables were obtained
from the Turkish Statistical Institute and the Istanbul Chamber of Commerce and are secondary data.
The data obtained consists of 124 monthly observations covering the period between 01/01/2014
(the oldest available data for Istanbul) and 01/04/2024. Since the variables consist of monthly data,
they are subjected to X-11 filtering application in order to remove seasonal effects and make them
ready for processing in a seasonally adjusted manner.

Basic research hypotheses for bivariate time series;

H1: There is a long-run relationship between Turkish inflation and Istanbul inflation
H2: There is no long-run relationship between Turkish inflation and Istanbul inflation
H3: Turkish inflation is the Granger cause of Istanbul’s inflation

H4: Istanbul inflation is the Granger cause of Turkish inflation

H5: A shock to Turkish inflation has a positive effect on Istanbul’s inflation

H6: The effect of a shock to Turkish inflation on Istanbul’s inflation is negative
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H7: A shock to Istanbul inflation has a positive effect on Turkish inflation
H8: The effect of a shock to Istanbul inflation on Turkish inflation is negative
The test is designed to be tested in the form of a test.

Firstly, in order to test the hypotheses of the study, the Engel Granger co-integration model, the error
correction model and then VAR model were estimated from time series analyses respectively. In the
last stage, Granger causality and impulse response analyses were conducted.

3. Empirical Findings

In the Engel Granger co-integration model, the coefficients of the variables are statistically significant
and the error term of this model is stationary. Afterwards, the error correction model was estimated
and it was accepted that there is a long-run cointegration relationship between the variables.
Afterwards, the analysis continued by estimating the VAR model. The estimated VAR model was
accepted by passing the necessary diagnostic tests. Granger causality test and then impulse-response
analyses were performed over the accepted VAR model.

According to Engel Granger cointegration analysis, a long-run cointegration relationship was found
between the variables. Then, according to the error correction model estimated, in the event of an
imbalance between the variables, the variables will converge again after approximately 9.6 periods
(months). According to the Granger causality analysis conducted through the VAR model, it is found
that Istanbul inflation is the Granger cause of Turkish inflation. Finally, according to the impulse-
response analysis, one unit (standard deviation) shock to both variables causes a positive increase
in each other.

4. Discussion and Conclusions

According to the time series analyses conducted to test the main hypotheses of the study, hypotheses
H1, H4, H5 and H7 are accepted, while hypotheses H2, H3, H6 and H8 are rejected. Thus, it is
determined that there is a long-run relationship between Tiirkiye's inflation rate and the Istanbul
inflation rate. According to the Granger causality analysis based on the existence of this relationship,
it is concluded that Istanbul inflation is the Granger cause of Turkish inflation. Moreover, according
to the impulse-response analysis for both variables, a one-unit (standard deviation) shock to Istanbul
inflation causes a positive increase in Tiirkiye inflation and a one-unit shock to Tirkiye inflation
causes a positive increase in Istanbul inflation.
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OZGUN ARASTIRMA

Tiirkiye'nin AB 27 Ulkelerine Birincil Aliiminyum ihracatinin Sektérel
Karbon Emisyonu Uzerine Etkileri

Zeliha Semra KILINC?!, Selim SANLISOY?2

Ozet

Avrupa Birligi’nin 2050 yilina kadar karbon salinimini sifira indirme amaci dogrultusunda yapilan miizakereler sonucunda
varilan Avrupa Yesil Mutabakati kapsaminda iiye iilkeler icin emisyon salinimi kontrol altina alinacak ilk bes sektor
belirlenmigtir. Demir-Celik, Aliiminyum, Cimento, Glibre ve Enerji sektérleri hem karbon emisyonu yogun hem de karbon
kacagi en yiiksek sektérlerdir. Bu sektérlerde karbon emisyonunu azaltma hedefi Tiirkiye acisindan da énem arz
etmektedir. Clinkii ilgili sektérlerin en biiyiik ihracat pazarinin AB iilkeleri olmasina bagl olarak gelecekte emisyonun
azaltilmamasi durumunda karbon sertifikalari satin alinmasi gibi ek maliyetlerle karsilasilmasina ve ihracatin olumsuz
yénde etkilenmesine neden olabilecektir. Bu baglamda ¢alismada Tiirkiye'de birincil aliiminyum iiretiminden kaynakl
karbon emisyonunu etkileyen faktérlerin ortaya konulmasi ayni zamanda firma ve politika yapicilara yol gésterilmesi
hedeflenmektedir. Calismada séz konusu olan aliiminyum sektdriinde 1990-2021 donemi verileri kullanilarak emisyon
yogun olan (GTIP Kodu: 7601) birincil aliiminyum iiretiminin, AB27 iilkelerine olan birincil aliiminyum ihracat miktarmnin
ve insani gelismislik endeksinin birincil aliiminyum sektériiniin emisyon salinimina olan etkisi ARDL testi yardimiyla
6lciilmiistiir. Calismanin bulgulari literatiir ile uyumlu olup aliiminyum ihracatinin ve iiretiminin séz konusu sektorde
karbon emisyonunu artirici, insani gelismisligin ise azaltici yonde etkiledigi yontindedir

Anahtar kelimeler: Birincil Aliiminyum, Karbon Emisyonu, Ihracat
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Effects of Tiirkiye's Primary Aluminum Exports to EU 27 Countries on Sectoral Carbon
Emissions

Abstract
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1. GIRIS

Kiiresel isinmanin ana nedenlerinden biri olan karbon emisyon yogunlugu sadece doganin dengesini
bozmakla kalmamakta, ayni1 zamanda tiim canlilarin yasamini da tehdit etmektedir. Kiiresel dlcekte
karbon emisyonunu azaltmaya yonelik girisimler bulunmakta ve bunlarin basinda Birlesmis
Milletler’ in attig1 adimlar ile Avrupa Birligi'nin aldig1 kararlar gelmektedir. Tiirkiye’'nin de taraf
oldugu Birlesmis Milletler iklim Degisikligi Cerceve Sozlesmesi (UNFCCC) taraf iilkeleri karbon
emisyonlarinin azaltilmasi konusunda baglayici birtakim uygulamalar1 beraberinde getirmistir. Bu
baglamda UNFCCC’nin yiiriirliige girmesinden sonra, 1997 yilinda Kyoto’da gerceklestirilen “3. Taraflar
Konferansi”’nda Kyoto Protokolli UNFCCC’nin baglayici yiikiimliiliikler iceren bir pargasi olarak glindeme
gelmis ve 16 Subat 2005°te yiirlirlige girmistir. Kyoto Protokoli (KP) Emisyon Ticaret Sistemini (ETS)
karbon emisyonunu azaltma hedefine ulasmak i¢in bir politika araci olarak ortaya koymustur.

ETS, bir yil icin ¢evreye salinabilecek karbon saliniminin sektérel olarak belirlenmesinin ardindan
sektorel veya lilke genelinde daha 6nceden belirlenen sinirin altinda kalan firmalarin izinlerinin
kullanilmayan kismini sertifika olarak satabilme olanagi saglayan bir sistemdir. Avrupa Birligi s6z
konusu sistemi 2005 yilinda uygulamaya koymus ve Birlik icerisinde iiretilen {iriinlerin ortaya
cikartacagi karbon salinimlarinin karbon sertifikalar1 araciligiyla ticretlendirmeyi amaglamistir. ETS
uygulayan tilkelerden elde edilen sonuglarda emisyonu azaltic1 ya da artis hizinda azaltic1 veya
caydiricl etkisinin olmamasinin yani sira ETS'nin karbon kacag1 olarak adlandirilan bir sorunu
beraberinde getirme ihtimali AB’nin sinirda karbon diizenlemesi mekanizmasini (SKDM) giindeme
almasini gerekli kilmistir. Clinki ETS uygulamasinin firmalar iizerinde meydana getirebilecegi ek
maliyetlerden sakinmak amaciyla firmalarin iiretimlerini ETS’nin ya da ek karbon vergilerinin
bulunmadig iilkelere tasimasi ardindan da yine kendilerinin iirettigi tirtinleri ithal etmeleri so6z
konusu olabilir. Boylece; tlke icerisinde getirilen diizenlemeler nedeniyle iilke disinda belirli bir
sektorde karbon saliniminin artmasi karbon kacagini ortaya ¢ikarmaktadir. Bu baglamda Avrupa
Birligi’'nin yiirirlige koydugu 2021 yilinda gerceklesen Avrupa Yesil Mutabakati, AB tilkeleri ile dis
ticaret iliskisi icerisinde olan iilkeleri baglayici nitelik tasimakta ve 2026 yilina kadar Tirkiye'ye
verilen raporlama siiresi sonunda ise sinirda karbon vergisi uygulamasinin hayata gecirilmesini
hedeflemektedir.

Avrupa Yesil Mutabakati’'nda karbon emisyonun en yogun dolayisiyla karbon kacag: yiiksek bes
sektor (demir-gelik, cimento, alliminyum, giibre, enerji) belirlenmistir. Bu sektorler icin alinan
kararlar cercevesinde SKDM uygulanmasi planlanmistir. S6z konusu bes sektdrden biri olan
aliminyum sektoriiniin temel ¢iktisi olan alliminyumun hem uzun 6miirlii olmasi hem de birgok alt
sektorde yliksek oranda kullanilmasina bagl olarak gelecekte de artan bir trend ile bliyiimeye devam
edecegi ve lretim artisina bagli emisyon miktarinin da artacagir éngorilmektedir. Yasanan siire¢
dikkate alindiginda bu sektorde Tiirkiye'nin en biiytik ihracat pazarinin AB iilkeleri olmasina bagh
olarak gelecekte emisyonun azaltilamamasi durumunda karbon sertifikalar1 satin alinmasi gibi ek
maliyetlerle karsilasilmasi ve ihracatin olumsuz yonde etkilenmesi s6z konusu olabilecektir.
Tiirkiye’de birincil aliiminyum iiretiminden kaynakli karbon emisyonunu etkileyen faktorlerin
ortaya konulmasi bu olumsuz durumla karsilasilmamasi agisindan olduk¢a 6nemlidir. Bu baglamda
calismada Turkiye'nin AB 27 iilkelerine birincil aliminyum ihracatinin sektorel karbon emisyonu
uzerine etkilerinin arastirilmasi konu edinilmistir. Aliminyum sektoriinde Uretimden kaynakl
emisyon saliniminda birincil aliiminyum (Diinya Ticaret Orgiitii mal kodu: 7601) iiretimi karbon
emisyonu saliniminda referans deger olarak kabul edilmekte; ikincil liretim ise UNFCCC tarafindan
yesil liretim olarak kabul gormektedir. Bundan dolay1 da ¢alismada birincil aliiminyum iiretimi
dikkate alinmaktadir.

Avrupa Yesil Mutabakatinda karbon emisyonun en yogun sektorler icin alinan kararlar ¢ercevesinde
SKDM 2026 yilindan sonra uygulanmaya baslanacaktir. ilgili sektoérlerde AB iiyesi olmayan
tilkelerden gerceklestirilen ithalata sinirda karbon vergisi konulacak olup 2030 yilinda ise bu
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vergilerin diger sektorlere de getirilmesi planlanmaktadir. Sinirda karbon vergisi, emisyon icerigine
ve Avrupa Birligi emisyon ticaret sistemi fiyati ile liretici lilkede 6denen karbon fiyat1 arasindaki
farka gore belirlenecektir. Bu noktada emisyon diizeylerini diistiremeyen firmalar yiiksek vergilerle
karsi karsiya kalacak ve rekabet giiclerini kaybedeceklerdir. Yakin gelecekte s6z konusu sektorlerde
uretim ve ihracat diizeyleri lizerinde etkili olacak bu uygulamalarin Turkiye’nin en 6nemli dis ticaret
partnerinin AB oldugu dikkate alindiginda Tiirkiye ekonomisinde de 6nemli etkiler yaratmasi
muhtemeldir. Ulusal ve uluslararas: literatiir incelendiginde, birincil aliminyum tretiminden
kaynakli emisyon miktarini belirleyen degiskenleri inceleyen c¢alismalar uluslararas: literatiirde
nadir olarak var olsa da Tiirkiye 6zelinde konuyu ele alan ya da ulusal literatiirde boyle bir calismaya
rastlanilmamistir. Calismada, birincil aliminyum tiretiminden kaynakli emisyonun belirleyicilerinin
arastirilmasi ve sektore yol gosterici nitelik tasiyabilecek politika onerileriyle literatiirdeki boslugu
doldurmasi beklenmektedir.

Aliminyum, ge¢misten giiniimiize farklh bir¢ok alanda kullanimi olan bir metaldir. Aliiminyum
tretiminde boksit cevheri kullanilmakta ve liretim asamasinda farkl bir¢ok siirecten gegcmektedir.
Uretim siiregleri dikkate alindiginda birincil ve ikincil aliiminyum {iretimi olmak iizere ikiye
ayrilmakta ve calismanin ana 6gesi olan birincil aliminyum tretimi iic asamadan olusmaktadir.

Dogada direkt olarak bulunmayan aliiminyumun iiretiminde birincil tretim dogal kaynaklardan
boksit madeninin islenmesi sonucu elde edilirken, ikincil liretim ise altiminyum hurdasindan geri
dontisiimle elde edilmektedir. Birincil tiretimde isleme siireclerinde kullanilan kémiir, dogalgaz ve
hidroelektrik gibi yakit kaynaklar1 karbon emisyonuna neden olmaktayken, ikincil liretimde daha az
enerji ihtiyact duyulmakta ve boylece daha az emisyon yayilmaktadir (Nortgate ve Haque, 2010).
Birincil liretim diinyada demir-gelik sektoriinden sonra iliretimi en fazla gerceklesen metal olmakla
birlikte nihai iiriine déniistiigii andan itibaren formunu korumasi ve bozulmamasindan dolay1 giin
gectikce daha cok talep edilmektedir. Bu baglamda da Avrupa Yesil Mutabakatinda alinan karar
dahilinde emisyon salinimi kontrol altina alinacak ilk bes sektor arasinda yer almaktadir.

Boksit temel olarak yaklasik %50 aliminyum oksit, %10-20 su ve diger ¢esitli yabanci maddelerden
olusan aliiminyum cevheridir. Boksit madeninden ham aliiminyum elde edilebilmesi i¢in farkl
yontemler bulunsa da en ¢ok kullanilan Carl Bayer tarafindan gelistirilen Bayer yontemidir.
Cevherden saf alliminyum iiretiminin ilk asamasinda Bayer metodu ile boksit cevherinden aliimina
(Al;03); ikinci asamasinda ise aliiminadan elektroliz yontemi ile saf aliiminyum elde edilmektedir.
Yaklasik dort ton boksitten; iki ton altimina ve bir ton metal aliiminyum elde edilebilmektedir (Sanayi
ve Teknoloji Bakanligi, 2021:7). Sekil 1'de de goriildiigii iizere boksit madeninin rafine edilmesi
asamasindan dokme aliiminyum ya da aliiminyum levhaya kadar gecen her bir asamada karbon
emisyonu ortaya ¢ikmaktadir.
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Sekil 1: Birincil Aliiminyum Uretim Siireci

—» Malzeme

— Enerji Likit Aliiminyum

Kaynak: Yazarlar tarafindan olusturulmustur.

Birincil alliminyum iiretimi esnasinda ikincil liretim siirecine gore 10 kat daha fazla enerji tiiketimi
gerceklesmektedir (Liu, Z., Geng, Y., Adams, M., Dong, L., Sun, L., Zhao, |., Tian, X., 2016). Nitekim bir
ton birincil aliminyum tiretimi i¢in birim bazinda 126 GJ enerji gerekmektedir (Gautam, M., Pandey,
B. ve Agrawal, M., 2018).

Alliminyum tUretim slrecinin tamamiyla iligkili enerji kaynaklar1 komiir, hidroelektrik ve dogal
gazdir (Uluslararas1 Aliiminyum Enstitiisii (IAI), 2011). Oyle ki aliiminyum iiretimi sirasinda
atmosfere yayillmasi muhtemel baslica kirleticiler partikiil madde, kukiirt dioksit (SO2), nitrik oksit
(NO), civa (II), su buhar, flortrler, benzo{a}piren, karbondioksit (CO2z), karbonmonoksit (CO),
PFC'ler, HFC'ler ve polisiklik aromatik hidrokarbonlardir (Liu ve digerleri, 2016). Ayrica bu
endiistriden tretilen kat1 atiklar; atik su aritma tesisinden gelen ¢amur, allimina, silikon, demir,
titanyum, sodyum, kalsiyum ve diger organik oksitleri iceren kirmizi ¢gamur (iiretilen aliiminyum
tonu basina iki ton kadar ¢camur) ve inorganik bilesenlerdir (Gautam ve digerleri, 2018:206).

Birincil aliiminyum bir¢ok sektérde yaygin olarak kullanildigindan talebi de artmaktadir. Bu
baglamda diinya birincil aliiminyum iiretimi son 20 yilda 2,73 kat artarken, tedarik zincirinde en
onemli tilkelerden biri olan Cin'de bu oran 13,9 kat artis seklinde gergeklesmistir (Huang, Wang ve
Guo, 2023). S6z konusu donemde toplam diinya tiretiminin %52’ sine karsilik gelen 522.854 milyon
tonu Cin ve bolgesel diizeyde ise 113.908 milyon tonu Kuzey Amerika ve 90.658 milyon tonu ise Bati-
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Orta Avrupa tarafindan gergeklestirilmistir. ilgili déneme iliskin iiretim verileri Tablo 1’de yer
almaktadir.

Tablo 1: Diinya’da Birincil Aliiminyum Uretimi (Milyon Ton)
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Kaynak: International Aluminium Institute (Uluslararasi Aliiminyum Enstitiisii)

Turkiye’de Antalya, Konya, Gaziantep illerinde 31 milyon tona yakin ¢ikarilabilecek boksit cevheri
bulunmakta ve birincil liretimi ise sadece bir fabrika gercgeklestirmektedir. Eti Aliiminyum,
Turkiye'nin tek birincil aliminyum ireticisi olarak islenmemis cevheri alt havzaya alip nihai iirtine
kadar her asamanin ihtiyacini karsilamaktadir. Sirketin fabrikaya sadece 20 kilometre uzaklikta
kendi boksit cevheri madenleri bulunmakta ve burasi iiretimin baslangi¢ noktasi kabul edilmektedir.

Tablo 2: Tiirkiye’de Birincil Aliiminyum Uretim Miktar
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Kaynak: United States Geological Survey (https://www.usgs.gov/centers/national-minerals-
information-center/europe-and-central-eurasia#au)

Turkiye’de birincil aliminyum tretimi yillar icinde degiskenlik gosterse de artis trendini
korumaktadir. Birincil aliminyum tiretiminin bir kismi ihracata doniik olup bu noktada AB en 6nemli
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dis ticaret partneridir. Nitekim Tiirkiye’den AB27 iilkelerine yapilan birincil aliiminyum ihracati
Tablo 3’de gosterilmektedir. Thracat miktarina goére ilk sirada Almanya yer alirken, ispanya ve Italya
gibi gelismis lilkeler ise Almanya’y: takip etmektedir.

Tablo 3: Tiirkiye’'nin AB27 Ulkelerine Birincil Aliiminyum Ihracati
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Kaynak: comtrade’den elde edilen verilerle yazarlar tarafindan olusturulmustur.

SKDM'nin Tiurkiye’'nin gelecekte AB27 iilkelerine yapacagl ihracati etkilemesi ve olumsuz
sonuglarinin ortaya ¢ikmasi olasidir. Hatta sinirda karbon diizenleme mekanizmasi i¢ginde karbon
kacag1 yuksek olarak belirlenen bes sektor icinde Tirkiye’den Topluluga ihracat pay: en yiiksek
sektér aliiminyum sektériidiir (Ozsalman ve Derindag, 2023:38). Tiirkiye’nin AB27’ye birincil
aliiminyum ihracatinin 6nemi Tablo 4’den goriilebilir.

Tablo 4: Birincil Aliiminyumun fhracat Gériiniimii

AB27'YE TOPLAM | TR'DEN DUNYAYA - .
YILLAR | IHRACAT (Milyon | TOPLAM IHRACAT gg; ;’ﬁﬁﬁ?ﬁ?ﬁﬁ?ﬁ%
DOLAR) (Milyon DOLAR)
2021 8.382.435 21.845.183 % 38,37
2020 4.203.792 12.412.611 % 33,87
2019 4.827.493 13.808.027 % 34,96
2018 5.996.451 15.286.543 % 39,23

Kaynak: Ozsalman ve Derindag, 2023:38.

2018 yilindan 2021 yilina kadar Turkiye’den diinyaya ve AB27 iilkelerine toplam birincil aliminyum
ihracat degeri incelendiginde, 2018 yil 6zellikle dikkat cekmekte olup Diinyaya gerceklestirilen
birincil aliiminyum ihracati icinde AB27 iilkeleri %39,23 pay almislardir. 2019 ve 2020 yillarinda
kiiresel olarak dis ticareti sekteye ugratan Covid Pandemisi nedeniyle hem diinyaya hem de AB27
tilkelerine gerceklestirilen birincil aliminyum ihracati diismiis ve 2021 yilinda Covid Pandemisi'nin
etkisinin azalmasiyla birlikte 2018 yilindaki ivmesini tekrar yakalamistir. Aliminyumun kullanim
Omriiniin sonlanmamasi ve geri dontiisiim ile hurdadan tekrar nihai iiriin tretilebiliyor olmasi ayrica
hafif ve dayanikli bir metal olmasi gibi avantajlarindan otiirii gelecek yillarda iiretimin daha da
artmasi muhtemeldir.
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2. LITERATUR INCELEMESI

Uluslararasi literatiirde birincil aliminyum ihracati ve emisyon iliskisini a¢iklayan sinirli sayida
calisma olmasinin yam sira Tirkiye'de ise bu iliskiyi aciklayan bir akademik c¢alismaya
rastlanilmamistir. Dolayisiyla bu ¢alismanin Tiirkiye 6zelinde literatiirdeki boslugu doldurma hedefi
oldugu soylenebilir.

Konuya iliskin arastirmalarin baslangicta emisyonu etkileyen faktorler tizerinde yogunlastig ifade
edilebilir. Bu baglamda biiytimenin ve sanayilesmenin ¢evre tizerine olan olumsuz etkileri ilk etapta
calismalara konu edilmistir. Bu noktada 6nemli bir katki ise Grossman ve Krueger (1991)’dan gelmis
ve ekonomik biiyime ve CO2 emisyonu arasindaki iliskiyi “Cevresel Kuznets Egrisi” ile
aciklamiglardir. Grossman ve Krueger (1991), Kuznets (1955)’in gelir dagilimi ile biiytime arasindaki
iliskiyi ortaya koyan Ters-U seklindeki Kuznets Egrisini ¢evre sorunlarina uyarlamislar ve Cevresel
Kuznets Egrisini gelistirmislerdir. Cevresel Kuznets Egrisi, ekonomik biliyiimenin CO2 emisyonunu
once artirip ardindan azalttifi hipotezine dayanan Ters-U goériiniimiindeki egridir. iliskinin bu
sekilde ortaya ¢cikmasinin nedeni, iilkelerin belirli bir gelir diizeyine ulastiktan sonra cevre kirliligine
kars1 6nlem aldiklari ve toplumda cevresel duyarhiligin giderek arttig1 boylece ¢evresel gostergelerin
giderek olumlu yonde gelismesidir. Genis bir literatiiriin bulundugu bu konuda 6rnegin Roberts ve
Grimes (1997), Magnani (2000), Atict ve Kurt (2007) ve Ang (2007) tlkelerin belirli bir gelir
diizeyine eristikten sonra teknolojik gelismeler ve c¢evre dlizenlemeleri aracihigr ile CO2
emisyonundaki artisi diisiirmeye basladigini tespit etmislerdir. Bununla beraber He ve Richard
(2010), Fodha ve Zaghdoud (2010) ve Kogak (2014) gibi aksi yéonde bulgular elde edilmis ¢alismalar
da bulunmaktadir.

Literatiirtin ilerleyen siireclerinde biiylime ile beraber ihracatin da karbon emisyonu iizerindeki
etkisi arastirma konusu yapilmistir. Ihracatin iiretime bagh olmasi ve enerji tiiketimini gerektirmesi
bircok arastirmada degisken olarak kullanilmasini beraberinde getirmistir. Uretim,-biiyiime ve
ihracatin karbon emisyonu tizerine olan etkilerini arastiran calismalarda genellikle degiskenler
arasinda pozitif bir iliskinin bulundugu yoniinde sonuglar elde edilmistir. Nitekim, Cetin ve Seker
(2014) buiyiime ve dis ticaretin; Bagriyanik (2021) ihracat cesitliligi ve ekonomik biiyiimenin karbon
emisyonunu pozitif yonde etkiledigini ortaya koymuslardir. Yilmazer ve Karabiber (2022) ekonomik
biiylime ve ihracatin yani sira dogrudan yabanci yatirimlarin da karbon emisyonu lizerine etkisini
arastirmislar ve degiskenlerle emisyon arasinda giiclii nedensellik igerdigini ortaya koymuslardir.
Benzer bir calismay1 gerceklestiren Ozekenci (2023) de enerji tiiketiminin ve dogrudan yabanci
yatirimlarin karbon emisyonunu arttirici etkisi oldugunu ve ihracat ve ekonomik biiyiime ile karbon
emisyonu arasinda istatistiki olarak anlamli bir iliskinin bulunmadigini tespit etmislerdir. Coban ve
Ozkan (2022) ile Karaca ve Cimat (2023) da benzer sekilde enerji tiikketiminin ¢evre kosullari
tizerinde olumsuz etki yarattigi bulgusuna ulasmislardir. Giiltekin, (2023) biiyimenin yani sira
finansal gelisme ve inovasyon degiskenlerinin karbon emisyonu iizerine etkisini incelemis; finansal
gelismenin ve ekonomik biliylimenin karbon emisyonu tlizerinde artisa neden oldugu inovasyon
degiskeninin emisyonu azaltici etkisinin bulundugunu ortaya koymustur.

Literatiirde birincil aliminyum turetim silirecinde kullanilan yogun enerji miktarinin ikincil
aliminyum iiretim stirecine gore cok daha fazla olmasina bagh olarak birincil alliiminyum tiretiminin
karbon emisyonu lizerindeki etkileri de arastirma konusu olmustur. Ozellikle diinyada aliiminyum
ve birincil alliminyum iireticilerinden ilk siray1 alan Cin’de bu yondeki akademik calismalar artmistir.
Bir bagka ifadeyle birincil alliminyumun en biiyiik treticisi ve tiiketicisi olan Cin’de sektoriin 6nemi,
enerji tasarrufu ve emisyon azaltimi hususlart akademik diinyay1 da etkilemistir. Birincil
aliminyumun kiiresel malzeme akisinda 1995 yili temel alindiginda 2010 yili itibariyle
yaratabilecegi karbon emisyonunu ve belirleyenlerini tahmin eden Schwarz vd. (2001) altiminyuma
olan talebin temel belirleyici oldugu sonucunu elde etmislerdir. Giin ge¢tik¢e artan aliiminyum talebi
ile tiretim artisinin paralellik gosterdigi ¢calismada lretim yontemi ve yontemde kullanilan yakit
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tirtiniin Amerika, Brezilya, Latin Amerika, Sovyetler Birligi, Afrika, Hindistan, Cin ve Avusturya’daki
emisyon artisi lizerinde etkisi oldugu aciklanmistir. Birincil aliminyum iiretim ve dis ticaretinde aktif
olan 29 iilkeyi ele alarak bu liretimin ¢evreye verdigi zarari ve karbon emisyon miktarini hesaplayan
Paraskevas vd. (2016), 2012 yilinda kiiresel olarak ortalama 18,4 ton CO2 esdegeri emisyon ve kg
basina 1,87 kg birincil aliminyum iiretimi elde edildigi ve toplamda aliiminyum endistrisinin
yaklasik 861 milyon ton CO2 emisyonundan sorumlu oldugunu ortaya koymuslardir. Ulkeler arasinda
Cin’in sistematik olarak tiim kategorilerde ve her diizeyde en 6nemli oyuncu olarak ortaya c¢iktigi
gozlemlenmis; kiiresel aliiminanin %40'in1 ve kiresel birincil aliminyumun %46'sin1 ireterek,
toplam CO2 esdegeri emisyonlarin %56'sin1 ve kiiresel etkinin %54'tint olusturdugu hesaplanmistir.
Dolayisiyla Cin’in iirettigiyle orantili olarak daha fazla kirlilige neden oldugu vurgulanmistir.

Literatiire katkis1 olan calismalar yalnizca birincil alliminyum iiretimi esnasinda ortaya ¢ikan
emisyon yoniinde degil, ayn1 zamanda yasam dongiisiinde ya da liretim asamalarinda ortaya ¢ikan
sera gazl emisyonlarina yonelik olarak da gerceklestirilmistir. 2000'den 2020'ye kadar altiminyum
endlistrisinin yarattig1 sera gazi emisyonlarini belirlemeye yonelik bir calisma da Huang vd (2023)
tarafindan gergeklestirilmis ve calismada 2000 yilindan 2020 yilina kadar iiretime bagh olarak
karbon emisyonunda artis oldugu belirlenmistir. Bu artisin ana nedeninin birincil aliiminyum
tretiminde eritme islemi oldugu ifade edilmistir. Sera gazi emisyonlarinin asil nedeninin birincil
aliminyum tiretimi oldugu ve enerji yogunlugunun bunu takip ettigi gézlenmistir. Analiz sonuc¢larina
gore, temiz enerji kullanimi ve yeni diisiik karbonlu teknolojilerin gelistirilmesi de dahil olmak tizere,
birincil aliminyum endiistrisinde dusiik karbonlu kalkinmaya yonelik stratejiler onerilmektedir.
Wang vd. (2024) birincil aliminyum iiretim siirecinin yasam déngiislinii ele almis ve Cin aliiminyum
endiistrisinin 2011'den 2020'ye kadar olan yasam déngilisii boyunca sera gazi emisyonlarinin
gidisatin1 ve ozelliklerini analiz etmis ve aliminyum endlstrisinde sera gazi emisyonlarinin
cogunlukla elektrik tiretiminden kaynaklanan dolayli emisyonlardan (%69'un lizerinde) meydana
geldigi bulgusuna ulasmislardir. Elektrolitik aliminyumun, aliminyum endiistrisinde sera gazi
emisyonlarinin en biiytik alt siireci oldugunu vurgulayan bu ¢alismada ayrica toplam enerji tiiketimi
etkisi, aliminyum endiistrisinden kaynaklanan sera gazi emisyonlarindaki artisin ana nedeni olarak
belirlenmistir.

Literatiirde alliminyumun ara mal olarak kullanilmasinin karbon emisyonu flizerine etkilerini
belirlemeye yonelik olan ¢alismalar da bulunmaktadir. Du vd. (2010) ¢calismasinda aliiminyum yogun
uretilen araclarda sera gazi emisyonu ve enerji tiiketimini 6l¢gmiislerdir. Calismada yasam dongiisii
degerlendirmesi metodolojisini ve aliiminyum yogun araclarin sera gazi emisyonlari ile enerji
tiilketimi Uzerindeki etkisini degerlendirmek icin kullanilan genel modelleme varsayimlari
aciklanmaktadir. Sonuglara goére, bir otomobildeki maksimum aliiminyum igerigi Kuzey
Amerika'daki otomobillerdeki ortalama aliiminyum kullanim seviyesi olan 145 kg oldugunda yasam
dongilisii sera gazi emisyonlarindaki ve enerji tiiketimindeki azalmalarin 6nemli olmadigini
gostermektedir. 2010'dan 2020'ye kadar Cin'deki ara¢ stokunu tahmin etmek icin bir sinir agi
metodolojisi kullanilmis ve arag filosunun sera gazi emisyonlarini ve enerji tiikketimini takip etmek
icin bir arac filosu modeli olusturulmustur. Karar vericilere yapay zekanin otomobillerde yaygin
olarak uygulanmasi icin rasyonel teklifler sunma konusunda daha fazla yardimci olmak amaciyla
yasam dongiisii analizi metodolojisine bir malzeme kullanilabilirligi faktorii de dahil edilmistir. Bir
aractaki aliminyum iceriginin nihai sonuglar iizerindeki etkisini incelemek i¢in ayrica duyarllik
analizi de gergeklestirilmistir. Bulgularda bir otomobildeki aliiminyum icerigi arttiinda sera gazi
emisyonlarinin ve enerji tiikketiminin daha da azaltilabilecegi ortaya konulmustur. Benzer bir
calismada Liu vd. (2016), Cin'de aliiminyum endiistrisinin enerjiyle ilgili sera gazi emisyon
dongiisiinde, ozellikleri ve itici glicleri, 2004'ten 2013'e kadar yasam dongilisii analizi
perspektifinden analiz edilmistir. Sonugclar, Cin aliiminyum endiistrisinin enerjiyle ilgili sera gazi
emisyonlarinda 2004'ten 2013'e kadar yillik ortalama 28,5 milyon ton CO2’luk bir biiyiime hizi
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yasadigini gostermektedir. Enerji 6lcegi etkisi, Cin aliminyum endiistrisinde enerjiyle iliskili sera
gaz1 emisyonlarindaki artisin ana itici glicli olurken, ikincil alliminyum {iretiminin emisyon faktori
etkisi marjinal bir etki oynamaktadir. insaat ve ulasimla ilgili faaliyetler, Cin aliiminyum
endiistrisinden kaynaklanan toplam gémiilii emisyonlarin %40'indan fazlasina karsilik gelen ve
yerlesik emisyonlarin biiyiikk bir kismimi olusturmaktadir. Ikincil aliiminyum endiistrisinin
gelistirilmesi, enerji karisiminin iyilestirilmesi ve tiretimin kaynak verimliliginin optimize edilmesi
gibi Cin aliiminyum endiistrisi icerisinde sera gazi1 azaltimina yonelik politika sonuclar1 calismada
Onerilmistir.

Literatiirde politika yapicilara oneriler sunan c¢alismalarin yani sira emisyon azaltmaya yonelik
Birlesmis Milletler'in uygulamaya koydugu anlasmalar ve iilkelerin verdigi taahhiitlerin
karsilastirildigi calismalar ve anlasmalardan Kyoto Protokol kapsaminda gelismis ve gelismekte olan
tilkelere olan etkileri de tartisilmistir. Ornegin, Harnisch vd. (1998) calismasinda atmosferik
gozlemleri 1990 ve 1995 temel yillarina ait mevcut PFC emisyonlarini 2010 yili i¢in ulastiklari
tahminleriyle karsilastirmislardir. Farkl politika senaryolar altinda MIT Emisyon Projeksiyonu ve
Politika Analizi modelini kullanarak aliiminyum endiistrisinden kaynaklanan bdlgesel PFC
emisyonlarina iliskin tahminlerinde PFC ve COz2 emisyonlarinin azaltim maliyetleri Kyoto Protokolt
baglaminda karsilastirilmis ve sonuc¢ olarak uygulanan ydntemlerin maliyetleri azalttif1 ortaya
konulmustur. Xu vd. (2012) ¢alismasinda, siirdiiriilebilir kalkinmanin arka plani altinda aliiminyum
endiistrisinin diinya ve Cin'deki mevcut durumu ele alinmis; aliimina ve elektrolitik aliminyum
tretim alanlarinin gelismis tilkelerden gelismekte olan f{ilkelere aktarildig1 ifade edilmistir.
Calismanin bulgularinda bol kaynak ve enerjiye sahip tilkelerin modern aliiminyum endiistrisinin,
geri dontstirilmiis aliminyuma birincil aliiminyumdan daha fazla 6nem verdigi ortaya
konulmustur. Karsilastirma yontemi kullanilan c¢alismada, aliimina boksit, aliminyum oksit,
elektrolitik alliminyum, geri déniistiiriilmiis aliminyum ve aliiminyum trtnleri isleme dahil olmak
lizere aliiminyum endiistrisinin Cin ile diger iilkeler arasindaki gelisim farkliliklar1 ortaya
konulmustur. Ayrica boksit kaynagy, liretimi, islenmesi ve teknolojisi vb. konularda strateji 6nerileri
sunulmustur. GomilSek vd. (2020) ¢alismasinda, aliminyum endiistrisinde ortaya ¢ikan emisyonlari
azaltmak amaciyla matematiksel programlama metodunu kullanmislardir. Alliminyum slablar ve
buharlastirici paneller gibi belirli aliminyum iriinlerin iiretimi igin grafiksel, cebirsel ve
optimizasyona dayali yaklasimlar uygulanmistir. Grafiksel ve cebirsel yaklasimlar, belirlenen
emisyon sinirina ulasmak icin gereken minimum sifir ve diisiik karbonlu enerji kaynagi miktarini
belirlemektedir. Calismanin bulgularina gore, 1 ton aliiminyum slab iiretimi icin yaklasik 2,14 MWh
sifir karbon veya 2,22 MWh diisiik karbon ve aymi miktarda fazla enerjinin elde edildigini
gostermistir. Shen ve Zhang (2024) ise sera gazi emisyonunu azaltmaya yonelik stratejiler
gelistirmeye ¢alismislardir. Birincil ve ikincil alliminyum tiretimindeki emisyon miktarlari ton basina
sirasiyla 14,98 t ve 0,32 t olarak tahmin edilirken, Cin’de aliminyum endiistrisi i¢in odaklanilmasi
gereken noktanin kisa donemde temiz lretim igin maliyetlerin uygun oldugu teknolojilerin
gelistirilmesi gerektigi vurgulanmistir.

3. AMPRIK UGULAMA
3.1. YOntem

Ekonomik iliskilerin belirlenmesinde farkli ekonometrik analizlerden yararlanilmakta, 6zellikle de
degiskenler arasindaki uzun ve kisa dénemli iliskilerin incelenmesi icin Engle ve Granger (1987),
Johansen (1988) ve Johansen ve Juselius (1990) gibi farkli es biitiinlesme testleri
kullanilabilmektedir. Bu ¢alismada ise gecikmesi dagitilmis otoregresif sinir testi (ARDL) kullanilan
degiskenlerin 6zelliklerine dayali olarak tercih edilmistir. Klasik es biitiinlesme testleri degiskenlerin
ayn1 dereceden duragan olmasi sartini aramasina karsin ARDL yontemi bu sarti aramamakta, baska
bir ifadeyle serilerin I(0) veya I(1) dlizeyinde duragan olmasi durumunda da degiskenler arasindaki
es biitiinlesme iliskisinin varliginin arastirilabilmesine olanak saglamaktadir (Sharifi-Renani, 2007:
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3). Ancak bagiml degiskenin I(1), bagimsiz degiskenlerin ise I(0) ve/veya I(1)'de duragan olmasi
gerekmektedir (Pesaran ve digerleri, 2001: 290). ARDL modelinin bir diger olumlu yonii ise kiiciik
ornekleme sahip calismalarda da uygulanabilmesi ve Engle ve Granger (1987) ve Johansen (1988,
1995) es biitlinlesme testlerine kiyasla daha etkin ve giivenilir sonuclar vermesidir (Narayan ve
Smyth, 2005: 103).

ARDL yontemi ile degiskenler arasindaki uzun dénem iliskinin belirlenmesi amaglanmaktadir. Bu
baglamda Y degiskeninin bagimli, Z degiskeninin ise bagimsiz degiskenleri temsil ettigi varsayimi
altinda uzun dénem iliski Denklem 1’deki gibi tanimlanabilir.

Yt=¢ + 7t +et (1)

Peseran vd. (2001) Denklem 1’de ifade edilen uzun dénemli iliskinin, sinir testi yaklasimi ile tahmin
edilebilecegi bir yontem gelistirmislerdir. ARDL testi olarak ifade edilen bu yontem, degiskenler
arasindaki uzun dénemli iliskiyi kisitsiz hata diizeltme modeli araciligiyla tahmine dayanmaktadir.
Yani ilk once kisitsiz hata diizeltme modeli tahmin edilmekte daha sonra bu model kisith hata
diizeltme modeline doniistiiriilerek uzun dénem katsayilari elde edilmektedir.

Denklem 2’de gecikmesi dagitilmis dogrusal bir ARDL modeli gosterilmistir.
AYy = u+pyYeq +pxZi-1 + Z?z_ll a;AY;_; + ?z_(: iAZ 1 + & (2)
3.2. Model ve Veri Seti

Bu calismanin amaci, birincil aliminyum sektoriinde karbon emisyonunun belirleyenlerini ortaya
koymaktir. Calismanin amaci baglaminda temel agiklayici degisken olarak AB27’ye birincil
aliiminyum ihracat miktar1 modele dahil edilmistir. S6z konusu degiskenin modele dahil edilmesinin
iki nedeni bulunmaktadir. Birincisi en biiylik ve istikrarli ihracat pazarinin AB olmasi nedeniyle
birincil aliiminyum ihracatinin bu sektérdeki karbon emisyonu iizerine olan etkilerini belirlemektir.
Ikinci olarak AB’nin s6z konusu sektérde ortaya koydugu ve koyacagi uygulamalarin ihracate
firmalar tizerindeki etkilerini belirlemek bir baska ifadeyle ihracatgi firmalarin karbon emisyonlarini
azaltmaya yonelik proaktif politikalar1 uygulamaya koyup koymadiklarini saptayabilmek amaciyla
modele dahil edilmistir. Ote yandan kontrol degiskenleri de modelde kullanilmustir. ilk olarak ilgili
sektorde karbon emisyonunun temel nedeni olan birincil aliminyum iiretimine modelde yer
verilmistir. Ikinci olarak Tiirkiye’de sz konusu dénemde yasanan teknolojik gelismenin ve ¢evresel
duyarliligin etkisini belirlemek tizere insani gelismislik endeksi modele dahil edilmistir.
Calismamizda degiskenlere ait zaman serileri lizerinde sok etkileri gozlenmektedir. Bu etkilerin
tahminleme asamasinda parametreler lizerinde ortaya ¢cikaracagi sapmaya karsi, s6z konusu tarihler
icin (1993 ve 2009) sok kukla degiskeni olusturulmustur. 1994 ve 2008 yillarinda yasanan ekonomik
krizin var olan stoklarin erimesine bile engel olarak tiretimde artisin olmamasi, emisyon saliniminda
da paralel bir durumun ortaya ¢ikmasina yol agmistir (TUIK, 2023: 208). Ekonomik krizlerden
kaynaklanan bu durum birincil aliiminyum ihracati ve emisyon iligkisinde trendden sapmaya ve
kirilmaya yol agmistir. Kukla degiskenlerin modele eklenmesiyle hem tahminleme icin daha direncli
parametreler elde edilmis hem de soklarin parametreler lizerindeki etkisine bagh olarak ortalama
ve egimde kaymalar gosterilmistir. Bunun sonucunda politika uygulamalar icin ek bir bilgiye
ulasilmistir. Kurulan model asagida gosterilmistir.

Emisyon Diizeyi= f (AB’ye Aliiminyum ihracat miktari, Aliiminyum tiretim miktari, insani gelismislik
Endeksi)
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Tablo 5: Modelde Kullanilan Degiskenler ve Tanimlari

KISALTMA TANIM DEGER KAYNAK
LEMSYN | Aliminyum Emisyon Miktar Endeksi | Logaritmik TUIK
LEXPRT | AB’ye Aliiminyum Ihracat Miktari Logaritmik | Comtrade
LPRDCT | Aliiminyum Uretim Miktar Endeksi | Logaritmik | UK Minerals

LHDI Insani Gelismislik Endeksi Logaritmik UNDP
Tablo 6: Degiskenlere iliskin Tanimlayic Istatistikler
LEMSYN | LEXPRT | LPRDCT LHDI

Ortalama 4.590092 | 4.875822 | 4.570439 | 4.266684
Medyan 4.693651 | 5.169452 | 4.615055| 4.255588
Maksimum 4.777446 | 6.504691 | 4.876680 | 4.433195
Minimum 3.943298 | 0.998761 | 3.897102 | 4.094345
Standart Sapma | 0.251835| 1.175524 | 0.244789 | 0.113802
Carpiklik -1.693655 |-1.272622|-1.575820| 0.092449
Basiklik 4.394999 | 4.998725| 5.309818 | 1.672740
Jarque-Bera 17.89318 | 13.96423 | 20.35746 | 2.394408
Olasilik degeri 0.000130 | 0.000928 | 0.000038| 0.302037

Tablo 6'ya gore, LEMSYN, LEXPRT VE LPRDCT degiskenlerinin carpiklik degerleri negatiftir, diger bir
ifadeyle dagilimlarinin sola ¢arpik, LHDI degiskeninin ise saga ¢carpik oldugu séylenebilir. Serilerdeki
negatif carpiklik degeri uc¢ olaylarin varligini ifade etmektedir. Basiklik degerlerine gore LEMSYN
LEXPRT ve LPRDCT degiskenlerin basiklik degeri normal dagilima iliskin ‘3’ kritik degerinden biiyiik
oldugu icin kalin kuyruk 6zelligine sahip oldugu, LHDI degiskeninin ise ‘3’ kritik degerinden kiiciik
oldugu icin kalin kuyruk 6zelligine sahip olmadig1 goriilmektedir. Jarque-Bera test istatistigine gore
LHDI disindaki degiskenlerin normal dagilima sahip oldugu ifade edilebilir.

3.3. Ampirik Bulgular

Klasik regresyon analizi, zaman serisi degiskenlerini duragan, bir baska ifadeyle varyansi ve
ortalamasi zaman icinde sabit olan degiskenler olarak kabul etse de (Gujarati, 2006: 713) bircok
ekonomik zaman serisinin genellikle duragan olmadiklar1 goérilmektedir. Duragan olmayan zaman
serileri ile gerceklestirilen ekonometrik ¢alismalarda elde edilen sonuglar sapmali ¢ikmakta bir
baska ifade ile bagimli ve bagimsiz degiskenler arasinda belirlenen iliski “sahte regresyon” (spurious
regression) sorununu beraberinde getirmektedir. Sahte regresyon sorununun varligi durumunda,
standart t istatistikleriyle diger standart istatistikler olmasi gerekene gore daha yiiksek cikmaktadir.
Bu durum elde edilen bulgularin yanlis ¢ikmasina sebep olabilmektedir. Dolayisiyla model tahmin
asamasina gecilmeden once sahte regresyon probleminin o6ntline gecilebilmesi agisindan
degiskenlerin duraganlik derecelerinin arastirilmasi biiyiik 6nem arz etmektedir. Bu amacla
calismada ADF (Genisletilmis Dickey-Fuller) ve Phillips-Perron Testleriyle serilerin duraganlik
diizeyleri belirlenerek sonuglar1 Tablo 7’de sunulmustur. Elde edilen bulgular 1s18inda LEXPRT
degiskeninin diizeyde (I(0)) diger degiskenlerin ise 1. Farkta duragan (I(1)) oldugu ifade edilebilir.
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Tablo 7 ADF ve PP Birim Kok Test Sonuglari

Degiskenler ADF PP
LEMSYN | -3.528680 (0)** | -3.550112 (1)**
Sabit LEXPRT -3.333208 (0)** | -3.287280 (2)**
_ LPRDCT -2.686940 (0) -2.645437 (4)
g LHDI -0.554761 (0) -0.540608 (3)
2 LEMSYN | -3.464308 (0) -3.488764 (1)
. LEXPRT 4253987 (0)** | -4.254967 (1)**
Sabit+Trend Fy bpper -2.646318 Eog -2.597448 Eﬁ
LHDI -1.466660 (0) -1.902713 (3)
LEMSYN | -6.927796 (0)** | -14.40139 (29)**
Sabit LEXPRT -7.850554 (0)** | -14.44630 (18)**
9 LPRDCT -5.858362 (0)** | -9.518513 (27)**
E LHDI ~4.851651 (0)** | -4.904245 (3)**
= LEMSYN | -6.824030 (0)** | -15.23637 (29)**
£ _ LEXPRT -7.714945 (0)** | -14.29510 (18)**
& Sabit+Trend Frpeper -5.335848 Eog** -9.900404 Ezz%**
LHDI -4.809679 (0)** | -4.864175 (3)**

Not: * ve ** degerleri sirasiyla %1 ve %5 anlam seviyelerinde serilerin duraganliklarini
gostermektedir. Parantez icindeki degerler ADF igin Schwarz bilgi kriterine gore gecikme
uzunlugunu, PP icin Bartlett Kernel Newey-West Bandwidth kriterini gostermektedir. ADF ve PP
testleriicin: Mac Kinnon (1996) kritik degerleri sabitte % 1 ve % 5 degerleri i¢in sirasiyla -3.5661661
ve -2.960411 ve sabit + trend i¢cin % 1 ve % 5 olasilik degerleri i¢in sirasiyla -4.284580 ve -
3.562882'dir.

Standart birim kok testleri yapisal kirilmalar1 dikkate almadiklar icin elestirilmektedirler. Bununla
beraber iktisadi zaman serileri gerek iilke ekonomisinde gerekse kiiresel diizeyde yasanan olaylarin
etkisiyle yapisal kirilmalarin etkisini bilinyesinde barindirabilmektedir. Yapisal kirilmalarin soz
konusu olmasi durumunda s6z konusu kirilmalar1 dikkate almayan standart birim kok testlerinin
glicii zayiflamaktadir. Bu baglamda ¢alismada yapisal kirilmalar1 dikkate alan Zivot-Andrews birim
kok testi kullanilarak degiskenlerin yapisal kirilmalar altinda birim koék icerip igcermedikleri
arastirllmistir (Zivot ve Andrews, 1992). Zivot-Andrews birim kok testinin 6nemli bir 6zelligi kirilma
donemlerini i¢sel olarak belirlemesidir. Birim kokiin varhigini ifade eden bos hipotez, ‘kirilmanin
varligl durumunda degisken duragandir.” seklindeki alternatif hipoteze karsi test edilmektedir. Test
istatistiginin alternatif 6nem diizeylerindeki kritik degerden kiiciik olmas1 durumunda bos hipotez
reddedilmekte, alternatif hipotez kabul edilmektedir.

Tablo 8'de yer alan sonuclar incelendiginde Model A’da LEXPRT nin birim kok icermedigi LEMSYN,
LPRDCT VE LHDI degiskenlerinin ise birim kok icerdigi goriilmektedir. Model B icin tim
degiskenlerin birim koke sahip oldugu ve Model C’de ise LEXPRT’ nin birim koék icermedigi; LEMSYN
(%5 anlamhlik diizeyinde icermekte), LPRDCT VE LHDI degiskenlerinin ise birim kok icerdigi ifade
edilebilir.

963



Z.S. Kiling- S. Sanlisoy

Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.1459158

Tablo 8: Zivot-Andrews Birim Kok Testi

Degiskenler Model A Model B Model C
LEMSYN Test Istatistigi -4.700334 (0) -4.071207 (0) -5.291968 (0)
Kirilma Donemi 2009 2015 2009
LEXPRT Test Istatistigi -6.418342 (0) -4.381628 (0) -6.183683
Kirilma Donemi 2006 2016 2006
LPRDCT Test Istatistigi -4.744605 (0) -4.039424 (0) -4.959097 (0)
Kirilma Donemi 2015 2014 2009
LHDI Test Istatistigi -4.061755 (4) -3.484046 (4) -3.767450 (3)
Kirilma Donemi 2013 2004 2013
e . %1 %5 %1 %5 %1 %5
Kritik Degerler 534 | -493 | -480 | -442 | -557 | -508

Not: Model A: Ortalamada kirilma, Model B: Trendde Kirilma, Model C: Rejimde (ortalama+egim)
kirilmayi ifade etmektedir. Parantez icindeki degerler gecikme uzunluklarini gostermektedir.

Calismada gerek veri setinin kisitl olmasi gerekse degiskenlerin ayni seviyeden duragan olmamalari
nedeniyle sinir testi (ARDL) yaklasimu tercih edilerek kullanilmustir. i1k olarak degiskenler arasindaki
es biitiinlesme iliskisi sinir testi yaklasimina bagli olarak belirlenmistir. Yillik verilerle ¢alisildigi i¢in
maksimum gecikme uzunlugu 3 secilerek uygun gecikme uzunlugu Akaike bilgi kriterine (AIC) gore
belirlenmistir. Tablo 9'da s6z konusu sektore yonelik es biitiinlesme test sonuclar1 yer almaktadir.
Hesaplanan F istatistikleri %5 onem duzeyinde tst kritik degerden biiytik oldugu icin, degiskenler
arasinda uzun donemli bir esbiitiinlesme iligkisinin oldugu goriilmektedir. Modele iliskin tanisal
testler incelendiginde ise Breusch-Pagan-Godfrey Testi, Ramsey Reset Testi, Breusch-Godfrey LM
Testi ve Jarque-Bera Normallik Testleri sonuclarina gore modelde sirasiyla serisel korelasyon,
spesifikasyon hatasi, degisen varyans ve normal dagilim acisindan herhangi bir sorun olmadigi
belirlenmistir.

Tablo 9: Sinir Test Istatistigi Sonuglar

F istatistigi Kritik Deger
K 3 Alt Sinir Ust Simir
F-istatistigi 21.18333 2.79 3.67
Tanisal Testler
Test istatistigi Olasilik Degeri
Breusch Pagan Godfrey 1.381898 0.2889
Ramsey Reset 0.597200 0.5625
Breusch Godfrey 3.179037 0.0854
Jarque-Bera Normallik
Testi 0.607290 0.738123
R?2 0.988191
Diizeltilmis R2 0.972446

Not: *k, bagimsiz degisken sayisidir. Kritik degerler Pesaran vd. (2001:300)’deki Tablo CI(iii)’ten
alinmustir. Kritik degerler %5 6nem diizeyindeki kritik degerlerdir.

Degiskenler arasinda uzun dénemli bir es buitlinlesme iliskisinin varligi ortaya konulduktan sonra
uzun doneme iliskin katsayilar tahmin edilmistir. Sonuclar Tablo 10’da gosterilmektedir. Uzun
donem model sonuglari incelendiginde liretimde ve ihracat diizeyinde yasanan artislarin karbon
emisyonunu artirdi8l; insani gelismislik diizeyinde yasanan artislarin ise karbon emisyonunu
azalttig1 goriilmektedir. Ote yandan AB’ye gerceklestirilen ihracat degiskeninin pozitif bir sonug
vermesi ihracatgl firmalarin lretim teknolojileri lizerinde yeterince degisiklige gitmedikleri,
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ihracatta karbon vergisi uygulamalarina yonelik gerekli 6dnlemleri almalar1 konusunda proaktif
davranmadiklar1 seklinde yorumlanabilir. Birincil aliminyum tiretiminin karbon emisyonu tlizerine
elde edilen bulgular literatiirle (Huang vd. (2023); Paraskevas vd. (2016)) uyumludur.

Tablo 10: Uzun Dénem Model Sonuglari: Bagimli Degisken LEMSYN

Degisken Katsay1 Std. Hata t-istatistigi Olasilik.
LPRDCT 0.866297 0.166583 5.200402 0.0002
LEXPRT 0.067029 0.030386 2.205914 0.0476
LHDI -1.393816 0.344738 -4.043114 0.0016
C 6.405819 1.782520 3.593687 0.0037

Tablo 11: Kisa Dénem Model Sonuglari: Bagiml Degisken LEMSYN

Degisken Katsay1 Standart Hata t-istatistigi Olasilik
D(LEMSYN(-1)) -0.308229 0.055491 -5.554611 0.0001
D(LEMSYN(-2)) -0.216387 0.046220 -4.681710 0.0005
D(LPRDCT) 0.742874 0.045279 16.40672 0.0000
D(LPRDCT(-1)) 0.283260 0.063249 4.478471 0.0008
D(LPRDCT(-2)) 0.182741 0.058884 3.103391 0.0091
D(LEXPRT) 0.022711 0.006321 3.592838 0.0037
D(LEXPRT(-1)) -0.009166 0.006715 -1.364991 0.1973
D(LHDI) -0.982768 0.870565 -1.128886 0.2810
D(LHDI(-1)) -0.596806 0.833453 -0.716064 0.4877
D(LHDI(-2)) -3.876732 0.913436 -4.244120 0.0011
D1993 -0.748160 0.040718 -18.37437 0.0000
D2009 -0.257874 0.051061 -5.050361 0.0003
CointEq(-1)* -0.627574 0.052810 -11.88369 0.0000

Kisa donem hata diizeltme modelinin tahmin sonuclar1 degerlendirildiginde; LPRDCT ve LEXPRT
degiskenlerinin kisa donemde de anlaml oldugu LHDI degiskenin ise kisa donemde istatistiki olarak
anlamsiz oldugu gorilmektedir. Diger taraftan hata terimi mekanizmasi ¢alismakta ve istatistiki
olarak anlamlidir. Bu durum degiskenler arasinda kisa donemli sapmalarin uzun dénemde ortadan
kalktigin1 gdstermesinin yani sira sisteme gelen soklar agisindan kisa dénemli sapmalarin yaklasik
(1/0,62=1,61 yilhik doénem) 19 ay sonra ortadan kalktigin1 ortaya koymaktadir. Aliminyum
sektorinde 1994 yilinda etkisini gosteren ekonomik kriz éncesi 1990l yillarin basindaki stoklarin
erimemesi nedeniyle liretimde artisin olmamasi, emisyon saliniminda da paralel bir durumun ortaya
¢ikmasina yol agmistir. Benzer durum 2008 yilinda yasanan ekonomik kriz dolayisiyla 2009 yilinda
da tretim ve emisyon miktarlarina yansimistir. Kurulan modelde kirilmanin etkilerini ortaya
koyabilmek amaciyla ilgili yillar icin kullanilan kukla degiskenlerin anlaml ¢iktig1 gortilmektedir.
Dolayisiyla yasanan ekonomik Kkrizlerin ilgili sektorde karbon emisyonu iizerinde azaltici etki
yarattig1 ifade edilebilir.

4. SONUC

Turkce literatiirde konuya iliskin ¢calismalarin kisith olmasi, aliminyumun genis kullanim alani ve
AB27 iilkelerine ihracati dikkate alinarak tiretim miktarinin biiytikliigii, Sanayi Devrimi’'nden bu yana
artan karbon emisyon miktarinin dikkat ¢ekici diizeyde olmasi; bu calismanin gerekliligini ortaya
koymaktadir. Gelecekte yasanilabilecek bir diinya birakmak adina emisyon miktarinin azaltilmasi
tiim tilkeler tarafindan 6nemle tizerinde durulan bir konudur. Avrupa Birligi 6ncelikli adimlar1 atarak
Yesil Mutabakat ¢ergevesinde emisyonun yogun oldugu bes sektor belirlemistir. Aliminyum sektori
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bu sektorlerden biri olup birincil aliiminyumun iiretim esnasinda salinim yaptig1 sera gazlar1 miktari
ikincil liretim olan hurdadan doéntlisiime gore ¢ok daha fazladir. Bu ¢alismada birincil alliminyum
tretiminde karbon emisyonunun belirleyicileri tespit edilmeye calisiimistir. Aliminyum sektériinde
karbon emisyonunun belirleyicileri olarak secilen degiskenlerden iiretim ve ihracatin karbon
emisyon miktarini1 artiracagi ve teknolojik gelismeyi aciklayan insani gelismislik endeksinin ise
emisyonu azaltacagl calismadaki bulgularla ispatlanmistir. Elde edilen bulgular literatiirle de
uyumludur. Bu cercevede Tiirkiye’de birincil aliiminyum {retimi yapan ihracat¢i firmalarin
tretimden kaynakli emisyon miktarin1 azaltarak gelecekteki dis ticarette rekabet giiciini
artirabilmesi ve geleceklerine ya da sektoriin gelecegine yon vermek adina iiniversiteler, hiikiimet
ile is birligi icinde teknolojik gelismelerinin saglanmas1 énem arz etmektedir. Tiirkiye’nin hem
emisyon azaltimi hem de Yesil Mutabakat ¢ergevesinde birincil aliiminyum ihracatinda karsi karsiya
kalabilecegi ekstra maliyetler, iireticileri iki farkli ¢6ziimle karsi karsiya birakacaktir. Dis ticaretin
sekteye ugramamasi adina teknolojik gelisim saglanarak temiz liretime gecilebilir ya da liretim
miktarina gore sertifika satin alinarak maliyetlere katlanilabilir. ikinci secenek rekabet agisindan
yerli firmalar1 dezavantajli bir duruma sokacagindan, temiz tliretime gecilmesinin daha rasyonel
oldugu aciktir. SKDM'nin ¢ok yakin bir gelecekte ytriirliige girecek olmasi firmalarin bir zaman kisiti
ile de kars1 karsiya olduklarini gostermektedir. Bu baglamda hizli adimlarin atilmasi1 gerekli
yatirimlarin bir an 6nce gerceklestirilmesi gerekmektedir. Ancak ¢alismanin sonuglar1 ayni zamanda
firmalarin bu konuda gerekli adimlar1 atmada geri kaldiklarini da ortaya koymaktadir. Bu konuda
ekonomi politikas1 karar birimlerinin sadece aliiminyum sektoriinde faaliyet gosteren firmalarda
degil; diger sektorlerde de faaliyet gosteren firmalarda da farkindalik yaratacak politikalari devreye
sokmalar gerektigi ifade edilebilir. Ayrica firmalarin gereken yatirimlari yapmalarinin 6nemli bir
maliyet ile karsi karsiya kalmalarina neden olacagi da agiktir. Bu baglamda da yine ekonomi politikasi
karar birimlerine diisen gorev, gerekli tesviklerin optimal kosullarda uygulanmasi olacaktir. Boylece
kisa donemde tilke ve kamu biitcesi birtakim maliyetlerle karsi karsiya kalsa da bu politikalarin uzun
dénemli etkileri cok daha olumlu sonuglar1 beraberinde getirecektir. ilk olarak daha yasanilabilir bir
cevre icin bu politikalarin olumlu etkileri tartisilmazdir. ikinci olarak Tiirkiye’nin dis rekabet
gliciinlin artirilmas1 ve SKDM’'nin olumsuz etkilerinin ortadan kaldirilmasi agisindan biiyiik 6nem
teskil etmektedir. Ote yandan Tiirkiye’nin kendisine ait bir ETS’sini kurmasi da bir gerekliliktir.
UNFCCC kapsaminda her yil Mayis ayinda yayinlanan (National Inventory Report) iilke
raporlarindan hareketle SKDM uygulamasi baslayana kadar diger sektorlere yonelik ¢alismalarin
yapilmasi literatiire katki sunabilir. Ayrica bu ¢alismalar gerek politika yapicilara gerekse firma ve
sektor temsilcilerine yol gosterici bir nitelik tasiyabilir.
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EXTENDED ABSTRACT

Effects of Turkey's Primary Aluminum Exports to EU 27 Countries on Sectoral Carbon
Emissions

1. Introduction

Carbon emission intensity, one of the main causes of global warming, not only disrupts the balance
of nature but also threatens all lives. There are initiatives to reduce carbon emissions on a global
scale, and the most important of these are the steps taken by the United Nations and the decisions
taken by the European Union. The United Nations Framework Convention on Climate Change
(UNFCCC), to which Turkey is also a party, has brought about several practices binding the party
countries on reducing carbon emissions. The European Green Deal, which was put into effect by the
European Union in 2021, is binding on countries that have foreign trade relations with EU countries
and aims to implement a carbon tax at the border in 2050. With the border carbon regulation
mechanism implemented by the decisions taken in the European Green Deal, carbon leakage was
determined to be high in the five sectors where carbon emissions are most intense (iron-steel,
cement, aluminum, fertilizer, and energy). These practices, which will have an impact on production
and export levels in these sectors shortly, can be stated to have the potential to create significant
impacts on the Turkish economy, considering that Turkey's most important foreign trade partner is
the EU. In this context, the study examines the aluminum sector, one of the sectors in question, and
makes policy recommendations by revealing the determinants of carbon emissions resulting from
Turkey’s aluminum production. While primary aluminum (World Trade Organization commodity
code: 7601) production is important in carbon emission emissions in the aluminum sector due to
production, secondary production is considered green production by the UNFCCC, so primary
aluminum production is considered in the study. While there is no study in the literature explaining
the relationship between primary aluminum exports and emissions in Turkey, there are a limited
number of studies in the world. In this context, it can be stated that the study has the quality of filling
the gap in the literature specifically for Turkey.

2. Data Set and Method

Since Turkey's largest export market is the EU27 countries and the border carbon certificate
application will be implemented shortly, the amount of primary aluminum exports to the EU27
countries was taken as an explanatory variable. Other explanatory variables were determined, such
as the human development index and the amount of primary aluminum production, to reveal
environmental sensitivity and technological development. In the study, the bounds test (ARDL)
approach was preferred and used due to the limited data set and the variables not being stationary
at the same level.

3. Empirical Findings

First, the cointegration relationship between the variables was determined based on the bounds test
approach. Since we were working with annual data, the maximum lag length was selected as 3, and
the appropriate lag length was determined according to the Akaike information criterion (AIC). Since
the calculated F statistics are greater than the upper critical value at the 5% significance level, it
appears that there is a long-term cointegration relationship between the variables. When the
diagnostic tests related to the model were examined, it was determined that there were no problems
in the model created according to the results of the Breusch-Pagan-Godfrey Test, Ramsey Reset Test,
Breusch-Godfrey LM Test, and Jarque-Bera Normality Tests in terms of serial correlation,
specification error, heteroscedasticity, and normal distribution, respectively. After establishing the
existence of a long-term cointegration relationship between the variables, the long-term coefficients
were estimated. The results are shown in Table 10. When long-term model results are examined, it
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is seen that increases in production and export levels increase carbon emissions, while increases in
human development levels reduce carbon emissions. On the other hand, the positive result of the
export variable to the EU can be interpreted as exporting companies not making enough changes in
their production technologies and not being proactive in taking the necessary measures for carbon
tax applications in exports. The findings obtained on the carbon emissions of primary aluminum
production are compatible with the literature (Huang et al. (2023); Paraskevas et al. (2016)). When
the prediction results of the short-term error correction model are evaluated, it is seen that the
variables LPRDCT and LEXPRT are significant in the short term, while the LHDI variable is
statistically insignificant in the short term. On the other hand, the error term mechanism works and
is statistically significant. This situation not only shows that short-term deviations among the
variables disappear in the long term but also shows that short-term deviations in terms of shocks to
the system disappear after approximately 19 months (1/0.62 = 1.61 year period). Finally, dummy
variables were also significant. It has been proven by the findings of the study that production and
export, among the variables selected as determinants of carbon emissions in the aluminum sector,
will increase the amount of carbon emissions and that the human development index, which explains
technological development, will reduce emissions.

4. Discussion and Conclusion

The findings obtained are also compatible with the literature. In this context, it is important to ensure
technological developments in cooperation with universities and the government to increase the
competitiveness of exporting companies producing primary aluminum in Turkey in future foreign
trade by reducing the amount of emissions resulting from production and to direct their future. The
extra costs that Turkey may face in primary aluminum exports within the framework of both
emission reduction and the Green Deal confront producers with two different solutions. To prevent
foreign trade from being interrupted, clean production can be achieved through technological
development, or costs can be incurred by purchasing a certificate based on the production amount.
Since the second option would put domestic companies at a disadvantage in terms of competition,
switching to cleaner production may be preferred.
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OZGUN ARASTIRMA

Teknostres Kavrami Uzerine Yazilmis Makalelerin Bibliyometrik Analizi*

Berkin HANAYLI?, Giiller TOZKOPARAN?

Ozet

Bu arastirmada, literatiir icin ézgiin bir konu olan 'teknostres’ kavraminin literatiirdeki yerini ve énemini belirlemek
amaciyla bibliyometrik analiz yéntemiyle Web of Science (WoS) veri tabanindaki Ingilizce makaleler incelenmistir. Analize
alinan 748 makalenin dagilimi 1982-2023 arasinda, 41 yillik bir siireci kapsamaktadir. Bu siire zarfinda, yayinlanan
makale sayisinda ve makalelere yapilan atiflarda bir artis gézlenmistir. Ozellikle 2023 yili, teknostres konusunda yapilan
calismalar agisindan dikkate deger bir artisla éne cikmaktadir. Bu yilda toplam 181 arastirma makalesi yayimlanmis olup,
bu durum 2023 yilini teknostres alaninda yapilan ¢alismalar bakimindan en verimli yi1l olarak géstermektedir. Teknostres
kavramini inceleyen makalelerin alan dagiimi incelendiginde, en ¢ok makalenin Yénetim (314) ve Iletisim (168)
alanlarinda yazildigi gériilmektedir. “Technostress: Technological Antecedents and Implications" baglikli calisma 831 atif
ile alanda en etkili makale olup, Massachusetts Universitesi'nden Monideepa Tarafdar 22 makale ile en iiretken yazar
konumundadir. Teknostres konusunda en ¢ok makale yayimlayan iilkelerin ABD (145) ve Cin (125), bu alanda en etkin
derginin ise Computers in Human Behavior oldugu tespit edilmistir. Ortak kelime analizi sonucunda, teknostres kavrami
ile siklikla iliskilendirilen anahtar kelimeler arasinda; Covid-19, stres, sosyal medya, is tatmini, teknostres yaraticilari, iyi
olus, bilgi yiikii, tiikenmislik, ruh saghgi, is performansi, is-aile ¢atismasi ve kaygi yer almaktadir. Bulgular, teknostresin
sosyal ve is yasami gibi cesitli alanlardaki etkilerine yénelik yogun bir arastirma ilgisinin bulundugunu ortaya
koymaktadir. Calismanin, teknostres literatiirtine kapsamli ve derinlemesine bir bakis saglayarak, mevcut arastirmalarin
detayli bir analizini sunmasi ve bu baglamda gelecekteki arastirmalar icin yénlendirmelerde bulunmasi beklenmektedir.
Anahtar Kelimeler: Teknostres, Bibliyometrik Analiz, Bibliyometri

Jel Kodu: M15, 1.20, M54

Bibliometric Analysis of Articles Written on the Concept of Technostress

Abstract

In this study, in order to determine the place and importance of the concept of 'technostress', which is a unique topic for the
literature, English articles in the Web of Science (WoS) database were analyzed by bibliometric analysis method. The
distribution of 748 articles analyzed covers a period of 41 years between 1982 and 2023. During this period, an increase in
the number of articles published and citations to articles was observed. In particular, the year 2023 stands out with a
remarkable increase in studies on technostress. A total of 181 research articles were published in this year, making 2023
the most productive year in terms of technostress studies. When the field distribution of the articles examining the concept
of technostress is analyzed, it is seen that the most articles were written in the fields of Management (314) and
Communication (168). "Technostress: Technological Antecedents and Implications"” is the most influential article in the
field with 831 citations, and Monideepa Tarafdar from the University of Massachusetts is the most prolific author with 22
articles. The countries publishing the most articles on technostress are the USA (145) and China (125), and the most
influential journal in this field is Computers in Human Behavior. As a result of common word analysis, keywords frequently
associated with the concept of technostress include Covid-19, stress, social media, job satisfaction, technostress creators,
well-being, information overload, burnout, mental health, job performance, work-family conflict and anxiety. The findings

reveal that there is an intense research interest in the effects of technostress in various areas such as social and work life.
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By providing a comprehensive and in-depth overview of the technostress literature, the study is expected to provide a
detailed analysis of existing research and provide directions for future research.
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1. GIRiS

Bireysel ve profesyonel yasami sekillendiren ve doniistiiren teknoloji, ayn1 zamanda hayatin tiim
yonlerini etkileyen yeni sorunlari ve zorluklar1 da beraberinde getirmektedir. Son yillarda
arastirmacilarin yogun ilgisini ¢eken 'teknostres' kavrami, olasi olumsuz etkilerin bir kismiyla iliski
halindedir. Teknostres, bireylerin teknolojiyi kullanma zorunlulugu ve bununla basa ¢ikma stresi ve
endisesi olarak tanimlanmaktadir (Weil ve Rosen, 1997: 3).

1982 yilindan giintimiize, teknostres kavramina dair akademik literatiirdeki calismalarda hem yayin
sayisinda hem de bu ¢calismalara verilen atiflarda belirgin bir artis kaydedilmistir. Ozellikle Covid-19
pandemisi sonrasinda, bu artis dikkat cekici diizeyde gerceklesmistir. Bu durum, teknostresin
bireylerin ve toplumlarin hayatinda daha da 6nemli bir rol oynadigini1 géstermektedir. Teknostres
lizerine yapilan calismalardaki temel egilimleri ve kritik konu basliklarini saptamak oldukca
karmasik ve zorlu bir siirectir.

Bilimsel arastirmalarda, merak edilen bir kavramin arastirilmasina yonelik soru veya sorular,
arastirmanin yonuni belirleyen 6ncii adimdir. Bu ¢alismanin odak noktasini olusturan 'teknostres'
kavramina olan merak ve bu kavramin akademik literatlirdeki yerinin anlasilmasi iizerine kurulu bir
soru dizisi, arastirmanin temelini olusturmaktadir. Bu merak ve soru dizisi, teknostresin bireyler ve
toplumlar tUzerindeki etkilerinin kapsaml bir sekilde incelenmesini gerekli kilmaktadir. Nitekim,
teknostresin is yasami, egitim, sosyal iliskiler ve bireysel saglik iizerindeki potansiyel etkileri, bu
kavramin neden 6nemli bir arastirma konusu oldugunu kanitlar niteliktedir.

Bu baglamda, teknostres literatiiriiniin genis bir analizini yapmak ve bu alanda 6ne ¢ikan konular
belirlemek icin bibliyometrik bir yaklasimin daha uygun ve etkili olacagl distinilmiistir.
Bibliyometri, bilimsel literatiiriin niceliksel analizini ve yorumlamasini ifade eder. Bu yontem
genellikle, bir bilimsel alandaki yayin ve atif sayisini, yazarlar ve kurumlar arasindaki isbirligi
diizeyini, en ¢ok alintilanan makaleleri ve literatiirde sik¢a kullanilan anahtar kelimeleri tespit etmek
icin kullanilir (Hood ve Wilson, 2001: 20).

Calismada bibliyometrik analiz yonteminin se¢ilme nedeni, bu yontemin, belirli bir konu hakkinda
yayimlanmis bilimsel yayinlarin genis bir perspektiften incelenmesine olanak tanimasi ve
literatiirdeki egilimlerin, yapisal iliskilerin ve bosluklarin belirlenmesinde etkili bir ara¢ olmasidir.
Bu calisma 6zelinde ise bibliyometrik analiz, teknostres lizerine yapilmis calismalarin kapsamini,
yogunlugunu ve zaman icindeki gelisimini detayl bir sekilde ortaya koyma ve bu alanin gelecekteki
arastirma yonlerini belirlemede yon gosterme potansiyeli nedeniyle tercih edilmistir. Dolayisiyla bu
calisma, teknostres kavraminin akademik literatiirdeki yerini ve 6énemini bibliyometrik bir analizle
ele almakta ve bu alandaki akademik calismalarin bir haritasin1 ¢ikarmayr amacglamaktadir. Bu
dogrultuda yapilan bibliyometrik analiz kapsaminda; yayimlanan makalelerin toplam sayisi, bu
makalelere yapilan atif sayilari, yayimlanan g¢alismalarin tematik ve cografi dagilimi, en fazla
akademik tliretim gerceklestiren iilkeler, literatiirde 6éne ¢ikan ve dncii olan ¢alismalar, alandaki en
tretken yazarlar ile bu calismalarda 6ne ¢ikan anahtar kelimelere odaklanilmistir. Bu dogrultuda
1982-2023 yillar arasinda "teknostres" konusunda yayimlanan 748 makale, belirlenen kriterlere
gore incelenmistir. Gergeklestirilen arastirma ile teknostresin gelecekte 6nemli bir arastirma alani
olusturacagi ongorilmekte ve calismanin, arastirmacilara bu alanda ele alinabilecek potansiyel
konular1 ve yaklasimlari saptamalarinda rehberlik etmesi hedeflenmektedir.

2. LITERATUR

Teknoloji; bireylerin calisma, 68renme ve etkilesim bicimlerini yeniden sekillendirerek zihinsel,
duygusal ve sosyal sinirlarinin genislemesine katkida bulunmustur (Dragano ve Lunau, 2020: 408).
Hizla ilerleyen teknoloji ve dijital cihazlara olan artan bagimlilik, modern toplumda teknostres
kavramini doguran yeni stres faktorlerini ortaya ¢ikarmistir. S6z konusu dijital ddnemin benzersiz
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ivmesi, bireylerin ve kuruluslarin stirekli olarak en yeni teknolojilere adaptasyonunu zorunlu kilarak
teknostresi bireylerin yasaminda belirgin bir stres faktorii haline doniistiirmistiir (Siitonen vd.,
2022: 267; Salo ve Pirkkalainen, 2022: 1073). Kavram, 6nceleri hizli teknolojik gelismelerin bir
yansimasl1 olarak goriilse de akademik alanda 6nem kazanmis ve arastirmacilar1 kavramin ¢ok
boyutlu yonleriyle ilgilenmeye yonlendirmistir (Khuzaini vd., 2021).

Teknostres kavrami ilk kez, 1984 yilinda klinik psikolog Craig Brod (1984:16) tarafindan ortaya
atilmis ve "yeni bilgisayar teknolojileriyle saglikli bir sekilde basa ¢ikamamaktan kaynaklanan
modern bir adaptasyon hastaligl" olarak tanimlanmistir. Teknolojinin is ve bireysel yasamla
biitiinlesmesinin genisleyen etkilerini yansitan bu tanim, zamanla evrilmis ve yeni teknolojik
sistemlerin, arac¢larin ya da uygulamalarin kullanilmasi veya benimsenmesinden kaynaklanan stres
veya psikolojik tepkileri kapsayacak sekilde genisletilmistir (Aprilia ve Riani, 2023:101).

La Torre ve digerleri (2020:63), teknostresi {i¢ boyutta ele almislardir. ik boyut, "tekno-kaygi" olarak
adlandirilip, bireylerin bilgi ve iletisim teknolojilerini (BiT) kullanimi sirasinda deneyimledigi
fizyolojik tepkileri kapsamaktadir. Bu boyut, teknolojinin mevcut ya da potansiyel kullanimindan
kaynaklanan artan fizyolojik uyarilma, tansiyon artis1 ve genel rahatsizlik hislerini icermektedir.
Ikinci boyut "tekno-yorgunluk”, bireylerin bilgi islem teknolojileriyle devamli ve uzun siireli
etkilesimler sonucu hissettikleri bilissel yorgunluk ve tiikenmeyi icermektedir. Son boyut olan
"tekno-bagimlilik" ise bireylerin is, performans degerlendirmeleri veya ailevi yiikiimliiliikler gibi
hayatin ¢esitli kesimlerinde teknolojik araclara siirekli ve takintili bir bicimde basvurma ihtiyacindan
kaynaklanan derin bagimlilig1 ifade etmektedir.

Tarafdar ve digerleri (2007: 313), teknostres kavraminin bilgi teknolojilerindeki gelismelere uyum
saglama ve bunlar1 yonetme zorluklarini icerdigini belirtmis ve bu kavrami sekillendiren bes ana
boyut iizerinden bir ¢erceve énermislerdir. ik boyut olan "tekno-istila", teknolojinin bireylerin
glinliik yasamlarinda 6nemli bir yere sahip olmasi ve hem kisisel hem profesyonel rutinler lizerinde
belirgin bir etki birakmasiyla tanimlanmaktadir. Teknolojinin getirdigi siirekli baglanti, kisisel ve
profesyonel yasam arasindaki sinirlart bulaniklastirarak bireylerin 6zel zamanlarina ve
mahremiyetine miidahale edebilmektedir (Pfliigner vd., 2020: 115). Teknostresin ikinci boyutu olan
"tekno-asir1 yik", teknoloji odakli is ortamlarinin bireyler iizerine koydugu yogun talepleri ifade
etmektedir. Bu durum, ¢alisanlarin stirekli ve hizla gelen bilgiye aninda yanit verme zorunlulugunu
vurgulamaktadir. S6z konusu zorunluluk, ¢alisanlar siirdiiriilebilir olmayan bir tempoya yonlendirir
ve sirekli bilgi akisini yonetme baskisini artirir. Teknolojik is ortaminin getirdigi bu talepler,
calisanlar1 neredeyse dayanilmaz bir bilgi ytiki altinda birakmaktadir (Pfliigner vd., 2020: 115).

Teknostresin tliclincii boyutu olan "tekno-karmasiklhik”, teknolojik sistemlerin i¢gsel karmasikligim
vurgulamaktadir. Bu boyut, kullanicilarin sik¢a karsilastig1 ve anlamakta giicliik ¢ektigi teknolojik
sorunlar1 kapsamaktadir. Bireyler, bu karmasik teknolojik siireglerle ve araglarla etkilesim kurarken,
cogunlukla yetersiz ve hazirliksiz olduklarini hissederler (Ahmad ve Amin, 2012: 271). Teknostresin
"tekno-giivensizlik" olarak adlandirilan dérdiincii boyutu, ¢calisanlarin teknoloji kullanimiyla ilgili is
yerinde hissettikleri belirsizlik ve giivensizligi yansitmaktadir. Bu durum, belirlenen hedeflere
ulasilamama ya da dikkat daginikhigi gibi endiselere neden olabilmektedir. Bu tiir endiseler,
teknostresin olasi olumsuz sonuglarini is kaybi riskini de icerecek sekilde beraberinde getirmektedir
(Bondanini vd., 2020: 3). Teknostresin besinci boyutu olan "tekno-belirsizlik" ise bilgi ve iletisim
teknolojilerindeki siirekli degisim ve yeniliklere dikkat cekmektedir. Siirekli degisen teknolojik
ortam, ¢alisanlar1 mevcut teknolojik egilimlere ayak uydurabilmek icin stirekli olarak yeni yetenekler
ve bilgiler edinme ihtiyaciyla karsi karsiya birakmaktadir (Kim ve Lee, 2021).

Dijital cagda bireylerin karsilastigi teknostres, cesitli faktorler tarafindan o6nemli derecede
etkilenebilir ve siddetlenebilir. Arastirmalar, kisilik 6zelliklerinin, bilgi ve iletisim teknolojilerinin
kullanimindan dogan teknostres iizerinde belirleyici bir rol oynadigini ortaya koymustur. Ornegin,
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yliksek disadoniikliik ve vicdanhlik 6zelliklerine sahip bireyler tekno-istila durumunu daha az
yasarken, teknolojik gilivensizlik ve asir1 yiiklenme duygularini daha yogun seklinde
deneyimleyebilirler (Korzynski vd., 2016).

Teknostresin bireyler, calisanlar ve kuruluslar tizerindeki etkisi ¢cok yonlii olup, olumlu ve olumsuz
olmak iizere birtakim sonuclar dogurabilmektedir. Teknostres, bir yandan tiretkenligin azalmasi,
calisanlarin tiikkenmesi ve is memnuniyetinin azalmasi gibi olumsuz sonuglara yol acabilirken (Chen
ve Muthitacharoen 2018; Bencsik ve Csinger, 2021), diger yandan teknostresin dogasinda var olan
baskinin, uygun sekilde yonetildigi takdirde calisanlar arasinda verimliligi, 6grenmeyi ve yenilikgiligi
artirabileceginin de alt1 cizilmektedir (Srivastava vd., 2015).

Teknostresi etkileyen faktorler arasinda ozerklik, yeterlilik, rol tanimi, zaman baskisi, tutum,
giivenlik ve ergonomi konular1 6nemli bir rol oynamaktadir (Virone vd., 2021: 916). Her bir unsurun
teknostres tizerindeki etkileri degerlendirildiginde, ¢alisanlarin teknolojiyi 6zgtlirce kullanabilmeleri
ve islerini kendilerinin yonetebilmeleri, teknostres lizerinde azaltici bir etki yapmaktadir. Yeterlilik
diizeyi, calisanlarin teknolojik becerilerinin ve bilgisinin yetersizligi durumunda teknostresin
artmasina neden olabilmektedir. Rol taniminin net olmasi, belirsizlik ve celisen beklentilerden
kaynaklanan stresi azaltabilir (O'Driscoll ve Beehr, 2000). Zaman baskisi; hizli teknolojik degisimler
ve yogun calisma temposu nedeniyle teknostresin artmasina yol acabilmektedir (Bencsik ve Csinger,
2021:60). Ayrica ¢alisanlarin teknolojiye karsi olumlu bir yaklasim benimsemesi, teknolojik araglari
daha verimli bir sekilde kullanmalarini tesvik edebilir, bu da teknostres diizeylerinin belirgin bir
sekilde azalmasina yol acabilir (Sumiyana ve Sriwidharmanely, 2020). Bununla birlikte, giivenlikle
ilgili endiseler, 6zellikle veri koruma ve bireysel gizlilikle ilgili potansiyel riskler, teknostresin
yogunlasmasina katkida bulunan ana etkenler arasinda yer almaktadir (Hwang ve Cha, 2018). Ayrica,
ergonomik tasarim ilkelerinin hayata gecirilmesi, ¢alisanlarin fiziksel konforunu artirarak ve is
yerlerini daha kullanici dostu hale getirerek teknostresin azaltilmasinda kritik bir rol oynayabilir
(Curbano, 2019). Bu faktorler, teknostresin etkili bir sekilde yonetilmesi i¢cin uygun stratejilerin
gelistirilmesinde 6nemli bir temel olusturmaktadir.

Teknostresle basa ¢ikma s6z konusu oldugunda bireysel ve kurumsal yaklagsimlar kritik bir 6neme
sahiptir. Bireysel stratejiler arasinda; teknoloji kullanimina belirli sinirlar getirmek, belirli araliklarla
molalar vermek ve rahatlama tekniklerine basvurmak bulunmaktadir (Chen ve Karahanna, 2014).
Kurumsal stratejiler arasinda ise teknolojik araglarin kullanimina yonelik detayli egitimler,
teknolojinin kullanimindaki beklentilerin gergekgi bir sekilde belirlenmesi ve ¢alisanlarin teknolojiye
daha rahat uyum saglayabilecekleri bir ortamin hazirlanmasi, teknostresle miicadelede 6nemli bir
rol oynamaktadir (Fischer ve Riedl, 2017). Kisacasi teknostres, hem bireyleri hem de kurumlari
etkileyen genis yankilara sahip bir olgudur. Bu nedenle, siirekli degisen teknolojik ortama gii¢li bir
sekilde adaptasyon saglayabilmek icin teknostresin dogasini, etkilerini ve yonetme yontemlerini
derinlemesine anlamak gliniimiizde zorunlu hale gelmektedir.

3. YONTEM

Bu calismada, bibliyometrik analiz kullanilarak sistematik bir literatiir inceleme sireci
gerceklestirilmistir. Bibliyometrik analiz, spesifik bir alanda yayimlanan ¢alismalarin kapsaml ve
objektif bir sekilde incelenmesini saglayan, nicel arastirma yéntemlerinden biri olarak kabul edilir.
Bibliyometrik analiz, farkli metrikler ve istatistiksel yontemler kullanarak akademik yayinlarin
yapilariny, iliskilerini ve egilimlerini incelemeyi hedefler (Oztiirk ve Giirler, 2021: 2-3). Bu yaklasim,
sistematik literatiir incelemesinin bir alt dali olup, belirlenen kriterlere gére secilen literatiiriin nicel
ozelliklerinin analizi lizerine odaklanir. S6z konusu yontemin temel amaci, bir arastirma alaninda
bilimsel yayinlarin dagilimini, egilimlerini ve etkilesimlerini ortaya koyarak, bu alandaki bilgi
birikiminin yapisal 6zelliklerini ve gelisimini analiz etmektir. Analiz i¢in gerekli olan bibliyografik
veriler, Web of Science (WoS) veritabanindan alinmistir.
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WoS, disiplinler arasi arastirmalar icin zengin ve gilivenilir bir kaynak saglamasi, kapsaml
indekslemesi ve yiiksek kaliteli yayinlar1 icermesi nedeniyle tercih edilmistir. Bu platform, 6zellikle
teknostres gibi multidisipliner bir konu tlizerine yapilan arastirmalarin incelenmesi i¢in ideal bir
ortam sunmaktadir, ¢iinkii saglik bilimleri, sosyal bilimler, bilgi teknolojileri ve isletme yonetimi gibi
cesitli disiplinlerden ilgili calismalar1 barindirir. Arastirma siirecinde, 'technostress' anahtar kelimesi
kullanilarak ilk arama gerceklestirilmistir. Bu terimin secilmesi, arastirmanin odagini olusturan ve
teknolojinin insanlar iizerindeki stres yaratici etkilerini ifade eden 6zgiin bir kavrami dogrudan
hedef almasidir. 'Technostress' terimi, konuyla ilgili literatiirde siklikla karsilasilan ve arastirma
alanini net bir sekilde tanimlayan bir kavramdir. Bu nedenle, arama terimi olarak bu kelimenin
secilmesi, alandaki ilgili calismalar1 etkin bir sekilde saptamak ve analiz etmek amaciyla yapilmis
bilingli bir secimdir. Bu arama metodolojisinin temel amaci, 'technostress' konusunda yayimlanmis
olan calismalari en genis ve en kapsaml sekilde toplamaktir.

WoS analiz araci ve Vosviewer yazilimi ile yapilan analizler sonucunda, WoS veritabaninda 'topic’
parametresi temel alinarak, baslik, anahtar kelime veya 6zetlerinde 'technostress' terimini iceren
bilimsel ¢alismalar arastirillarak 14.01.2024 tarihi itibariyle toplam 948 yayina ulasilmistir. Bu
islemin ardindan, toplanan veri setine bir dizi filtreleme kriteri uygulanmistir. Bu filtrelerden ilki
yayin tiirtiyle ilgili olup, calismaya dahil edilmek tlzere "makale" olarak belirlenen yayinlar
secilmistir. Boylelikle, veri setinin yliksek akademik titizlige sahip kapsaml bilimsel katkilara yonelik
olmasi saglanmistir. Veri setini daha da rafine hale getirmek icin yapilan analizlerde, makalelerin
yayim yilina gore bir filtreleme uygulanmistir. Bu baglamda, 2024 yili analize dahil edilmemistir. Bu
kararin temel gerekeesi, veri toplama siirecinin 2024 yilinin ilk ayinda gergeklestirilmis olmasi ve bu
donemde yayimlanan arastirma makalelerinin sayisinin olduk¢a sinirli olmasidir. Bu durum, 2024
yilina ait yayinlarin, teknostres alanindaki genel egilimler ve gelismeler hakkinda akademik olarak
anlamli bir yorum yapilmasina olanak tanimayacak diizeyde oldugunu gostermektedir. Bu nedenle,
calismanin dogrulugunu ve giivenilirligini saglamak amaciyla, 2024 yili verileri bu analiz disinda
birakilmistir. Sirayla uygulanan bu ayirt edici filtrelerin bir sonucu olarak, 748 adet akademik
makaleden olusan veri kiimesi elde edilmistir.

Arastirma, teknostres ile ilgili bilimsel yayinlarin 6zelliklerini ve egilimlerini incelemekte ve bu
baglamda asagida yer verilen sorulara cevap aramaktadir:

a. Teknostres ile ilgili en etkili makaleler hangileridir?

b. Teknostres ile ilgili makalelerin sayisi yillar itibariyle nasil bir egilim gostermistir?

c. Teknostres ile ilgili calismalarda en sik kullanilan anahtar kelimeler nelerdir?

d. Teknostres konusunda en ¢ok calisan yazarlar kimlerdir?

e. Teknostres konusunda alani yonlendiren dergiler hangileridir?

f. Teknostres ile ilgili en fazla yayin yapan iiniversiteler ve arastirma merkezleri hangileridir?
g. Teknostresin en fazla ¢alisildigi tilkeler hangileridir?

Bu sorular araciligiyla, teknostres kavrami tlzerine yapilan c¢alismalarin gelisimi ve bu c¢alisma
alaninin entelektiiel yapisinin gorsel olarak haritalanmasi ile literatiire katkida bulunulmasi
amaglanmaktadir.

4. ARASTIRMA BULGULARI VE BULGULARIN DEGERLENDiRiLMESI

Analiz kapsaminda; yayimlanan makalelerin toplam sayisi, bu makalelere yapilan atif sayilari,
yayimlanan ¢alismalarin tematik ve cografi dagilimi, en fazla akademik iiretim gergeklestiren tilkeler,
literatiirde 6ne ¢ikan ve 6ncii olan ¢alismalar, alandaki en iiretken yazarlar ile bu ¢calismalarda 6ne
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cikan anahtar kelimelere odaklanilmistir. Elde
verilmektedir.

Tablo 1: En Fazla Atif Alan 10 Makale

edilen bulgulara asagidaki tablolarda yer

No. Bashk Yazarlar il Dergi ismi Toplam Yillik
Atf Ortalama
Sayisi Atif Sayis1
1 Technostress: Technological ~Ayyagari,R; 2011 MIS Quarterly 831 59,36
Antecedents and Grover, V
Implications and Purvis,
R
2 The Impact of Technostress Tarafdar, M; 2007 Journal of 574 31,89
on Role Stress and Tu, Q; (-.); Management
Productivity Ragu- Information
Nathan, TS Systems
3 The Dark Side of Lee, YK; 2014 Computers in 503 45,73
Smartphone Usage: Chang, CT; Human Behavior
Psychological Traits, (--); Cheng,
Compulsive Behavior, and ZH
Technostress
4 Information and Lee, AR; Son, 2016 Computersin 393 43,67
Communication Technology = SM and Kim, Human Behavior
Overload and Social KK
Networking Service Fatigue:
A Stress Perspective
5 Impact of Digital Surge De, R; 2020 International 391 78,2
During COVID-19 Pandemic:  Pandey, N Journal of
A Viewpoint on Research and Pal, A Information
and Practice Management
6 Impact of Technostress on Tarafdar, M; 2010 Journal of 389 25,93
End-User Satisfaction and Tu, QA and Management
Performance Ragu- Information
Nathan, TS
7 Giving Too Much Social Maier, C; 2015 European 353 35,3
Support: Social Overload on Laumer, S; Journal of
Social Networking Sites (-..); Weitzel, Information
T Systems
8 The Effects of Technostress Maier, C; 2015 Information 338 33,8
and Switching Stress on Laumer, S; System Journal
Discontinued Use of Social (-..); Weitzel,
Networking Services: A T
Study of Facebook Use
9 Do You Get Tired of Zhang, SW; 2016 Information ve 316 35,11
Socializing? An Empirical Zhao, L; (...); Management
Explanation of Yang, ]
Discontinuous Usage
Behaviour in Social Network
Services
10  Understanding Employee D'Arcy, J; 2014 Journal of 275 25
Responses to Stressful Herath, T Management
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Information Security and Shoss, Information
Requirements: A Coping MK Systems
Perspective

Tablo 1’de, teknostres kavrami lizerinde ¢alisilan ve en ¢ok atif alan 10 makale listelenmistir. Atif
sayisl, bir makalenin akademik literatiirdeki etkisini ve diger arastirmacilar tarafindan ne kadar sik
referans alindigini gosterir. "Technostress: Technological Antecedents and Implications" bashgini
tasiyan makale, teknostres konusundaki yayinlarda en ¢ok atifa sahip olan g¢alismadir. Ayrica
yayinlarin siklikla yer aldigi dergilere bakildiginda, MIS Quarterly, Journal of Management
Information Systems ve Computers in Human Behavior gibi dergilerin 6ne ¢iktig1 goriilmektedir. Bu
durum, s6z konusu dergilerin teknostres arastirmalarinda kilit bir rol oynadigini ve bu alanda etkili
olduklarina isaret etmektedir. "Impact of Digital Surge During Covid-19 Pandemic: A Viewpoint on
Research and Practice"” bashikli makale, teknostresin Covid-19 pandemisi siirecindeki artisini mercek
altina almaktadir. Yayinlandigr yilda elde ettigi yiiksek yillik ortalama atif sayisi, Covid-19
pandemisinin teknostres tuizerindeki etkisinin akademik g¢evrelerce ne denli 6nemsendigini ortaya
koymaktadir. Bu incelemeler 1siginda Tablo 1, teknostres konusunda kabul goérmis etkili
arastirmalarin bir derlemesini sunmaktadir. Farkli baglamlarda ve gesitli yonleriyle teknostresi ele
alan bu yayinlar, literatiirtin bu alanda ne kadar genis ve derinlikli oldugunu kanitlar niteliktedir.

Tablo 2: Makalelerin Alan Dagilimi

Alan Makale Sayisi Yiizde
Yonetim 314 41.979
Iletisim 168 22.460
Cinsiyet Calismalari 38 5.080
Egitim ve Egitim Arastirmalari 28 3.743
Sosyal Psikoloji 21 2.807
Giivenlik Sistemleri 19 2.540
Hemsirelik 17 2.273
Bilgi Miihendisligi ve Temsili 14 1.872
Psikiyatri 9 1.203
Beslenme ve Diyetetik 8 1.070

Tablo 2, teknostres tizerine yazilmis makalelerin disiplinler aras1 dagilimini géstermektedir. Veriler,
teknostresin birgok farkli akademik disiplin tarafindan 6nemsenen bir arastirma konusu oldugunu
gostermektedir. Yonetim alaninda ¢ok sayida makale yazilmasi, teknostresin is yasamindaki belirgin
etkileri nedeniyle, o6zellikle orgiitlerde teknoloji adaptasyonu ve yoénetiminin gerekliligini
vurgulamaktadir. Ciinki giintimiizde teknostres, calisanlarin verimliligini, is tatminini ve saghgini
dogrudan etkileyerek yonetim arastirmalari igin 6nemli bir konu haline gelmistir.

Teknostresin alan dagilimi incelendiginde, yonetim disiplini basi ¢ekerken bu kavramin iletisim ve
cinsiyet calismalari gibi diger alanlarda da 6nemli bir ilgi gériiyor olmasi, teknostresin isletmelerdeki
iletisim dinamiklerinden toplumsal cinsiyet rollerine kadar cesitli faktorlerle etkilesimde olduguna
isaret etmektedir. [letisim alaninda teknostres iizerine yapilan yogun ¢alismalar, teknolojinin iletisim
pratikleri ve sosyal etkilesim tizerindeki derin ve yaygin etkisinden kaynaklanmaktadir. Modern
iletisim teknolojilerinin, 6zellikle dijital medya ve sosyal aglarin, bireylerin giinliik yasaminda
yayginlasmasi, insanlar arasi iletisim dinamiklerinde 6nemli degisikliklere yol agmistir. Egitim ve
egitim arastirmalar1 alanindaki c¢alismalar, teknolojinin 6grenme ortamlarinda yarattig1 stresin
O0grenci ve Ogretmenler {zerindeki etkilerini arastirmakta, bu da egitim politikalar1 ve
uygulamalarinin sekillendirilmesinde kritik bir rol oynamaktadir. Sosyal psikoloji ve giivenlik
sistemleri gibi disiplinlerdeki ¢alismalar, teknostresin bireylerin psikolojik saglig1 ve giivenlik algisi
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tizerindeki derin etkilerini ortaya koymakta, bu da teknoloji tasarimi ve siber giivenlik stratejilerinin
insan odakl bir yaklasim gerektirdigini vurgulamaktadir.

Tablo 3: Makalelerin Yayinlandig: indeksler

Dizin Say1 | Yiizde
Social Sciences Citation Index (SSCI) 527 | 70.455
Science Citation Index Expanded (SCI-EXPANDED) 259 | 34.626
Emerging Sources Citation Index (ESCI) 174 | 23.262
Book Citation Index - Social Sciences ve Humanities (BKCI-SSH) 6 0.802
Arts ve Humanities Citation Index (AveHCI) 4 0.535
Conference Proceedings Citation Index - Social Science ve Humanities 4 0.535
(CPCI-SSH)

Conference Proceedings Citation Index - Science (CPCI-S) 3 0.401
Book Citation Index - Science (BKCI-S) 1 0.134

Tablo 3 incelendiginde, teknostres hakkinda yazilan makalelerin biiyiik bir bélimiiniin Social
Sciences Citation Index (SSCI) tarafindan indekslendigi goze carpmaktadir. Toplamda 527 makale ile
SSCI, incelenen makalelerin %70.455'ini kapsamakta, bu da s6z konusu makalelerin sosyal bilimler
alaninda yiiksek bir prestije ve 6neme sahip olduguna isaret etmektedir. Ote yandan, Science Citation
Index Expanded (SCI-EXPANDED) tarafindan indekslenen makalelerin orani %34.626 olarak
belirlenmistir. SCI-EXPANDED, doga bilimlerinin yani sira belirli sosyal bilimler alanlarini da
kapsayan bir indekstir. Dolayisiyla teknostres ile ilgili arastirma konularinin yalnizca sosyal
bilimlerle sinirli olmadigl, ayn1 zamanda doga bilimleri, bilgi teknolojileri, bilisim ve psikoloji gibi
disiplinlerde ¢alisildig1 goriilmektedir.

Emerging Sources Citation Index (ESCI) tarafindan indekslenen makalelerin orani %23.262 olarak
tespit edilmistir. ESCI, genis bir disiplin yelpazesi sunarken, ozellikle yeni gelisen arastirma
alanlarina ve dergilere odaklanmaktadir. Bu durum, s6z konusu arastirma alaninin siirekli evrilen bir
karaktere sahip oldugunu ve yeni metodolojilere, bakis acilarina ve disiplinlere acik oldugunu
gostermektedir. Diger yandan, Book Citation Index - Social Sciences ve Humanities (BKCI-SSH), Arts
ve Humanities Citation Index (AveHCI), Conference Proceedings Citation Index - Social Science ve
Humanities (CPCI-SSH), Conference Proceedings Citation Index - Science (CPCI-S) ve Book Citation
Index - Science (BKCI-S) gibi indeksler de azinlikta olmakla birlikte ¢alismalarin yayimlandigi
platformlar arasindadir. Bu sonuglar, teknostresin siirekli evrilen ve yeni metodolojilere, bakis
acilarina ve disiplinlere agik bir arastirma konusu haline geldigini gostermektedir. Sonug olarak bu
veriler, teknostres arastirmalarinin genis bir disiplin yelpazesinde yayginlastigin1 ve bu konunun
hala gelisen bir alan oldugunu, dolayisiyla daha fazla g¢alismaya ihtiya¢ duyuldugunu
vurgulamaktadir.
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Tablo 4: Makale Sayilarinin Yillara Gore Dagilimi

Yil Makale Sayis1 Yiizde Yil Makale Sayis1 Yiizde
2023 181 24.198 2007 1 0.134
2022 178 23.797 2006 1 0.134
2021 124 16.578 2005 3 0.401
2020 77 10.294 2004 1 0.134
2019 40 5.348 2001 3 0.401
2018 27 3.610 1999 1 0.134
2017 30 4.011 1998 1 0.134
2016 20 2.674 1997 1 0.134
2015 13 1.738 1994 1 0.134
2014 14 1.872 1993 1 0.134
2013 8 1.070 1989 1 0.134
2012 4 0.535 1987 1 0.134
2011 6 0.802 1984 2 0.267
2010 2 0.267 1983 1 0.134
2009 1 0.134 1982 1 0.134
2008 3 0.401

Tablo 4 incelendiginde, teknostres lzerine yayinlanan makale sayisinda zamanla artis oldugu
gorilmektedir. 2014 yilinda 14 makale ile ¢ift haneli sayilara ulasan makale sayisi, 2017°de 30
makale ile artisini siirdiirmustiir. 2018 yilinda 27 makale ile bu egilim devam ederken, 2019 yilinda
40 makaleye ulasmistir. 2020 yilinda, COVID-19 pandemisi etkisiyle makale sayis1 6nemli 6lg¢lide
artarak 77’ye cikmistir. Bu artis, teknostres hakkindaki farkindaligin ve konu tlzerine yapilan
arastirmalarin yiikselise gectigini gostermektedir. Uzaktan calisma ve egitimin yayginlasmasi,
teknostres riskini artiran énemli bir faktér olmustur. 2021 yilinda yayinlanan makale sayisi1 124’e
yukselmis, 2022’de ise 178 makale ile artis devam etmistir. Bu durum, akademik c¢evrelerde
teknostresin ilgi ¢ekici bir konu haline geldigini gostermektedir. Yayimlanan 181 makale ile 2023 y1l;,
teknostres tizerine yapilan ¢alismalarin en yogun oldugu yil olmustur. Bu yilda yayimlanan
makaleler, toplam ¢alismalarin %?24.198'ini olusturarak dikkat ¢ekici bir orana sahiptir. Sonuglar,
teknostres konusuna olan ilginin ve yapilan arastirmalarin siirekli arttigin1 ve bu konunun bilim
diinyasi ile genel toplum i¢in giderek daha miihim bir mesele haline geldigini ortaya koymaktadir.
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Sekil 1: Makalelerin Zaman Eksenindeki Dagilimi
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Sekil 1'de sunulan veri gorseli, teknostres ile ilgili yayimlanan makalelerin ve bu makalelere yapilan

atiflarin yillara goére dagiliminm1 gostermektedir. Grafik, teknostres konusunda akademik ilginin

zaman ic¢indeki artisin1 ve bu alandaki ¢alismalarin etki alaninin genislemesini detayl bir sekilde

ortaya koymaktadir.

Tablo 5: En Etkili Yazarlar

Yazar Makale Sayisi Atif Sayis1
Tarafdar, Monideepa 22 2226
Tu, Qiang 5 1495
Grover, Varun 7 1254
Weitzel, Tim 13 1123
Maier, Christian 12 1122
Laumer, Sven 10 1061
Ragu-Nathan, T.S. 3 1061
Cao, Xiongfei 10 1017
Ayyagari, Ramakrishna 1 733
Purvis, Russell 1 733
Ragu-Nathan, B.S. 2 705

Tablo 5’te, teknostres konusunda 6nemli katkilarda bulunmus en etkili yazarlara yer verilmistir. S6z
konusu yazarlar arasinda en fazla yayin yapan Tarafdar, bu tabloda en ¢ok yayin yapmis yazar olarak
Oone cikmakta ve toplam 22 makale ile bu alandaki tretkenligini gostermektedir. Ayni zamanda,
Tarafdar’in 2226 atif ile en yliksek atif sayisina sahip olmasi, bu alanda hem tiretim kabiliyetinin hem
de katkisinin yiiksek olduguna isaret etmektedir. Diger yandan, Tu ve Ragu-Nathan, T. S. gibi yazarlar,
makale sayilar1 goreceli olarak daha az olmasina ragmen elde ettikleri ytliksek atif sayilar ile dikkat
cekmektedirler. Bu durum, az sayida yayinlarina ragmen, bu yayinlarin kalitesinin ve etkisinin
ylksek oldugunu gostermektedir. Grover ve Weitzel gibi yazarlar ise hem yiiksek makale sayilari
hem de yliksek atif sayilar1 ile teknostres arastirmalarindaki tretkenliklerini ve etkilerini
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kanitlamislardir. Ayrica, Maier, Laumer ve Cao gibi yazarlar, hem makale sayis1 hem de atif sayisi
acisindan bu alandaki 6nde gelen arastirmacilar olarak goriilmektedirler. Son olarak, Ragu-Nathan,
B.S., Ayyagari ve Purvis gibi yazarlar, daha az sayida yayin yapmis olmalarina ragmen, aldiklari
ylksek atif sayilari ile bu alana 6nemli katkilarda bulunmuslardir. Sonug itibariyle, elde edilen veriler
her bir yazarin teknostres alaninda etkili ve 6nde gelen bir konuma sahip oldugunu géstermektedir.

Tablo 6: En Etkili Dergiler

No | Dergi Adi Makale Toplam Atif
Sayisi Sayisi

1 Computers in Human Behavior 38 3500
Information Technology People 31 460
International Journal of Environmental Research and Public

2 27 503
Health

4 | Frontiers in Psychology 27 322

5 Sustainability 16 458

6 Behaviour ve Information Technology 18 152

7 | Journal of Management Information Systems 10 1439

8 European Journal of Information Systems 10 597

9 Information Systems Journal 9 995

10 | Journal of Business Research 9 292

Tablo 6, teknostres alanindaki akademik calismalarin hangi dergilerde yogunlastigini ve bu
dergilerdeki makalelerin diger calismalarda ne siklikla referans olarak kullanildigini (atif sayisi)
gostermektedir. Bir dergideki makale sayisi ile bu makalelere gelen atif sayisi, o derginin belirli bir
konuya ne derecede katki sagladigimi gosterir. Ozellikle "Computers in Human Behavior" gibi
teknoloji ve insan davranisinin etkilesimini ele alan dergilerde teknostres arastirmalar sik¢a yer
bulmaktadir. “Computers in Human Behavior" dergisi, 38 makale ile bu alanda en fazla makale
yayinlayan dergi olarak one ¢ikarken, 3500 atifla da bu makalelerin genis ¢aph bir etki yarattigini
gostermektedir. Bu veri, s6z konusu derginin, teknoloji ve insan davranisi etkilesimi lizerine
yogunlasan arastirmalarda onde gelen bir kaynak oldugunu acik¢a ortaya koymaktadir. Diger
dergiler arasinda, "Information Technology ve People" ve "International Journal of Environmental
Research and Public Health" gibi dergiler de sirasiyla 31 ve 27 makale ile 6nemli bir katki saglamistir.
Ote yandan, "Journal of Management Information Systems" ve "European Journal of Information
Systems" dergileri, aldiklar: atif sayilari ile bu alanda derin bir etki yaratmislardir. Bu durum, her iki
derginin de yayinladiklar1 makalelerin kalitesi ve etkisi a¢isindan dikkate deger oldugunu ifade
etmektedir.

Sonu¢ olarak, teknostres ilizerine yapilan c¢alismalarda 6ne c¢ikan dergilerin genellikle bilgi
teknolojileri, psikoloji, saglik ve yonetim bilgi sistemleri gibi alanlarla iliski halinde oldugu
gorilmektedir. Ayrica, bir derginin etki diizeyinin sadece yayinladigi makale sayisina degil, ayni
zamanda bu makalelerin diger arastirmalarda ne kadar referans alindigina (atif sayisina) da bagh
oldugu anlasilmaktadir. Bu durum, akademik dergilerin teknostres alanindaki literatiire sagladiklari
katkilarin hem nicelik hem de nitelik agisindan degerlendirilmesi gerektiginin 6nemini
vurgulamaktadir.
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Tablo 7: Makalelerin Ulke Dagilimi

No Ulke Yayin Yiizde Toplam Atf
Sayisi
1 ABD 145 19.385 6157
2 Cin Halk Cumhuriyeti 125 16.711 3793
3 Almanya 89 11.898 1911
4 ftalya 45 6.016 860
5 Ingiltere 44 5.882 1206
6 Ispanya 41 5.481 569
7 Hindistan 38 5.080 914
8 Malezya 33 4412 299
9 Gliney Kore 32 4.278 1172
10 Fransa 31 4.144 704
22 Tiirkiye 11 1471 158

Tablo 7’de, teknostres konusunda en fazla makale yayinlayan iilkenin Amerika oldugu
gorilmektedir. Amerika'nin bu alanda 6ncii olmasinin cesitli sebepleri bulunmaktadir. Diinya
genelinde bilim ve teknoloji lideri olarak bilinen Amerika, teknolojiyle iliskilendirilen sorunlarin
incelenmesi ve arastirilmasi i¢in gerekli kaynak ve kapasiteye sahiptir. Bununla birlikte, Amerika'nin
aldig1 yiiksek atif sayisi, Amerikan iiniversiteleri ve arastirma merkezlerinin uluslararasi arenada
sahip oldugu prestij ve yiiksek standartlardan kaynaklanmaktadir. Bu nedenle, Amerikan yayinlari
diinya genelinde genis bir okuyucu Kkitlesi tarafindan takip edilmekte ve sikca referans olarak
kullanilmaktadir. Tabloda, Cin ikinci sirada yer almaktadir. Cin'in bu siralamada yiiksek bir konumda
olmasinin nedeni, son donemde yasadig1 hizli teknolojik ilerlemeler ve bu ilerlemenin beraberinde
getirdigi sosyal ve bireysel sorunlari inceleme ihtiyacidir. Almanya, ingiltere, Italya ve ispanya gibi
Avrupa lilkeleri, teknostres literatiiriine onemli katkilarda bulunan iilkeler arasindadir. Bu
tilkelerdeki yogun teknolojik kullanim ve teknolojik sorunlara derinlemesine ¢6ziim arayisi, bu
alandaki katkilarinin ana sebepleri arasinda sayilabilir. Giiney Kore ve Hindistan'in listede yer
almasinin arkasinda, teknoloji ve bilisim sektorlerindeki hizli biiyiimeleri yatmaktadir. Ozellikle
Glney Kore, uluslararasi arenada teknoloji endistrisinde belirgin bir rol oynamaktadir. Bu durum,
teknostres konusunda daha kapsamli arastirmalarin yapilmasini tesvik etmektedir. Tabloda, Tiirkiye
22. sirada bulunarak teknostres konusunda 11 yayinla temsil edilmektedir. Edinilen sonuc,
Turkiye'nin bu alandaki arastirmalarinin sinirli olduguna isaret etmektedir. Ancak s6z konusu
yayinlara verilen 158 atif, Tiirkiye'den yapilan ¢alismalarin uluslararasi literatiirde etkili oldugunu
gostermektedir. Bu durum, Tiirkiye’'nin konuyla ilgili 6nemli katkilar sagladigini ve arastirmalarin
tesvik edilmesi gerektigini ortaya koymaktadir.
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Sekil 2: Makalelerin Ulke Atif A1 Haritasi
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Ulke atif ag1 haritas, belirli bir konudaki bilimsel calismalarin hangi iilkeler arasinda yogun oldugunu
ve bu tlkelerin birbirlerine verdigi atiflar1 géstermektedir. Bu harita, bilimsel arastirmalarin cografi
yayilimini ve uluslararasi is birligini degerlendirmek icin kullanilir. Ayn1 zamanda, hangi tulkelerin
s6z konusu alanda 6ncii oldugunu ve hangi tilkeler arasinda daha yogun is birligi bulundugunu ortaya
koymaktadir. Sekil 2’de, Amerika Birlesik Devletleri ve Cin'in bilimsel alanda 6ncii olduklar ve
yapilan c¢alismalarin, belirli bir alandaki bilimsel gelismelere o6nemli katkilar sagladiklar:
gorilmektedir. Bu durum, s6z konusu iilkelerin bilimsel arastirmalarin merkezi niteliginde oldugunu
ve bu tilkelerdeki arastirmacilarin, alandaki bilimsel bilgi birikimine degerli katkilar sunduguna
isaret etmektedir.
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Sekil 3: Teknostres Calisan Yazarlarin Anahtar S6zciik Ag Haritasi
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Sekil 3, VOSviewer yazilimi kullanilarak olusturulan ve teknostres kavramini merkeze alan bir kelime
ag haritasini gostermektedir. Haritada, 'teknostres' terimi ile bu terimle iliskili olan anahtar kelimeler
arasindaki baglantilar, renk kodlu c¢izgiler ve diglimler kullanilarak gorsellestirilmistir.
'Technostress' kelimesi, en biiyiik diigiim olarak grafikte merkezi bir konumda yer almaktadir ve bu
alandaki ¢alismalarin ¢ekirdek temasini isaret etmektedir. Bu merkezi diigiim, farkli renklerle
isaretlenmis cesitli tematik kiimelerle cevrilidir; her renk, ayr1 bir tema veya konu grubunu temsil
etmektedir.

Yesil baglantilarla gosterilen kiimeler, 'mindfulness’ (farkindalik), 'job insecurity' (is glivensizligi),
'work engagement' (ise baghlik), 'techno-complexity' (teknolojik karmasiklik), 'techno-overload’
(teknolojik asir1 yiliklenme) ve 'work exhaustion' (is yorgunlugu) gibi terimleri icermekte olup,
calisma ortaminin psikolojik ve duygusal boyutlarina dikkat cekmektedir.

Mor baglantilar, 'online teaching' (¢evrimici 6gretim), 'personality traits' (kisilik 6zellikleri) ve 'ict'
(bilgi ve iletisim teknolojileri) kelimeleriyle egitim ve kisisel 6zelliklerin teknoloji kullanimi ile olan
iliskisini vurgulamaktadir.

Turuncu baglantilar, 'social media' (sosyal medya), 'burnout’ (tiikenmislik), 'satisfaction’ (tatmin) ve
'digital divide' (dijital ugurum) gibi terimleri kapsayarak, teknoloji kullaniminin sosyal ve duygusal
etkilerini ve teknoloji erisimi esitsizliklerini isaret etmektedir.

Mavi baglantilar, 'job performance' (is performansi), 'communication overload' (iletisim
yliklenmesi), 'social overload' (sosyal yiiklenme) ve 'job satisfaction' (is tatmini) gibi kavramlarla is
performansi ve is yerinde iletisim faktorlerini 6n plana ¢ikarmaktadir.
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Kirmizi baglantilar, 'mental health' (mental saglik), 'fatigue' (yorgunluk), 'information overload'
(bilgi yliklenmesi), 'anxiety’ (anksiyete), 'dark side' (karanlik taraf) ve 'occupational health' (is
saglig1) gibi terimlerle teknostresin bireyin saglik ve iyi olus lizerindeki etkilerine odaklanmaktadir.

Sar1 baglantilar, 'remote work' (uzaktan ¢alisma) terimi ile, pandemi siirecinin getirdigi yeni calisma
diizeninin stres yaratici etkilerini belirtirtmektedir.

Her bir renk grubu, farkli akademik disiplinlerden ve arastirma alanlarindan gelen ¢alismalarin
teknostres kavrami etrafinda nasil birlestigini gostermektedir. Ag haritasindaki baglantilarin
yogunlugu ve digimlerin biiytkligi, belirli terimlerin ve kavramlarin teknostres literatiirtindeki
Oonemini ve etkilesimini yansitmaktadir. Makaleler arasindaki bu iliskiler, akademik ¢alismalarda
kullanilan metodolojilerin, teorik ¢cercevelerin ve arastirma sorularinin gesitliligini ve birbiriyle olan
baglantilarini gostermektedir.

Tablo 8: Yazarlarin Anahtar Kelimelerinin Kiimesi

Kiime1: Kiime2: Kiime 3: Kiime 4: Kiime 5:
Duygusal ve is Stresi ve is Performans1  Uzaktan Calisma Egitim Teknolojileri ve
Bilissel Tepkiler Destek ve Iletisim ve Egitim Bireysel Yetkinlikler
Mekanizmalari Dinamikleri
Anksiyete Covid-19 Is Talepleri Uzaktan Egitim Bilgisayar anksiyetesi
Yorgunluk Tiikenmislik Is Performansi Uzaktan Calisma Bilgisayar 6z yeterliligi
Karanlik Taraf Is Giivencesizligi Is Memnuniyeti Pandemi Online 6gretim
Asin Bilgi ise Baghhk {letisim Evden Calisma Kisilik 6zellikleri
Yiiklemesi Farkindalik Sosyal Medya Oz-Yeterlilik Ogretmenler
Ruh Saghg Sosyal Destek Yorgunlugu Is-Aile Catismasi Bilgi ve iletisim
Is Saghg Tekno- Rol Stresi Online Ogrenme Teknolojileri
fyi Olma Hali Karmasiklik Teknolojik Pedagojik
[s-Yasam Dengesi ~ Tekno-Asin Yiik Icerik Bilgisi
Kisilik Tekno-Istila
Kiime 6: Kiime 7: Kiime 8: Kiime 9: Kiime 10:
Teknolojive Akademik Kurumsal Politikalar Bilgi Dijital
Bireysel Etkileri  Performans ve Stres ve Stres Yonetimi Teknolojileri Béliinme ve
Faktorleri ve Kullanici Erisim
Davranislari Esitsizlikleri
Dijital stres Akademik Bilgi giivenlik Bilgi Teknolojisi ~ Dijital Ugurum
Dijital doniistim performans politikasi Kullanimi
Dijitallesme Tiikenmislik Memnuniyet Basa Cikma
Performans Bitkinlik Stres Yiiksekdgrenim
Verimlilik Nevroz Teknostress
fyi olma hali s Yiikii olusturanlar
Universite 6grencileri Teknostress
engelleyiciler

Tablo 8, Sekil 3'te sunulan teknostres kavramina iliskin anahtar sézctik ag haritasindaki kelimelerin,
tematik olarak gruplandirildig1 bir kiimeleme tablosudur. Bu tablo, teknostres konusunda yapilan
akademik calismalarda sik¢a basvurulan anahtar kelimeleri farkli kiimeler halinde siniflandirarak
sunulmustur. Her bir kiime, genellikle iliskili konular1 ve kavramlar1 yansitarak teknostres
arastirmalarinin cesitli yonlerini ve bu alanda yapilan c¢alismalarin belirli alt temalarim
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gostermektedir. Bu siniflandirma ile bibliyometrik analizin bir pargasi olarak literatiirde teknostres
kavraminin nasil ele alindig1 ve hangi konu basliklarinin bu baglamda 6n plana ¢iktig1 detayl bir
sekilde belirlenmistir. Ornegin, Kiime 1'deki anahtar kelimeler, "anksiyete", "yorgunluk” ve "ruh
saghgl" gibi psikolojik durumlar1 ve duygusal tepkileri temsil ederek, teknostresin bireylerin
psikolojik sagligina etkisinin 6nemli bir arastirma alani oldugunu belirtmektedir. Kiime 2 ve Kiime 4,
pandemi ve Covid-19'un teknostres lizerindeki etkilerine yogunlasan anahtar kelimelere sahip olup
pandeminin teknostres lizerindeki etkilerinin son donemlerde dikkat ¢eken bir arastirma konusu
oldugunu ifade etmektedir. Kiime 5 ve Kiime 7, online 6grenme ve 6gretimle ilgili kavramlara isaret
etmektedir ve bu durum teknolojinin yogun sekilde kullaniminin ve egitimdeki dijital doniisiimiin
teknostres tizerindeki etkisini ortaya koymaktadir. Kiime 8 ise teknostresi azaltma ve yonetme
stratejilerine odaklanan anahtar kelimelere ev sahipligi yapmaktadir. Bu durum, teknostresin
yonetilmesi ve azaltilmasina yonelik stratejilerin 6nemli bir arastirma konusu oldugunu
gostermektedir. Sonug itibariyle bu kiimeleme analizi, teknostresle ilgili arastirmalarin farkh
boyutlarini ve bu alandaki cesitli temalarin nasil belirlendigini a¢ik¢a ortaya koymaktadir. Analiz,
arastirmacilarin hangi konularin teknostres tizerinde daha ¢ok ele alindigini ve hangi alanlarin daha
derinlemesine incelenmeye ihtiya¢ duydugunu belirlemelerine katki saglamaktadir.

Tablo 9: Ortak Kelime Analizi

Anahtar Kelime Goriilme Sayis1 Toplam Baglanti Giicii
Teknostres 347 479
Covid-19 60 128
Stres 39 71
Sosyal Medya 28 60
Is Tatmini 25 48
Teknostres Yaraticilari 20 40
Iyi Olus 19 43
Bilgi Yiikii 18 42
Tiikenmislik 20 48
Ruh Saghg 15 42
Covid-19 Pandemisi 15 34
is Performansi 16 30
Is-Aile Catismasi 13 33
Kaygi 13 36
Bas etme 15 37
Yiiksek Egitim 12 33
Pandemi 15 34
Verimlilik 11 23
Sosyal Yiik 11 19
Performans 14 23

Ortak kelime analizi, arastirma degiskenlerinin ve kavramlarinin birlikte kullanim sikligini
belirlemek ve bir konunun ana egilimleri ile kilit temalarin1 anlamak i¢in kullanilan bir yontemdir.
Tablo 9, "teknostres" konusunda yapilan ortak kelime analizinin sonuclarini yansitmaktadir.
Listelenen anahtar kelimeler, bu kelimelerin literatiirdeki gorilme sayilar1 ve toplam baglanti
glicleri, s6z konusu kelimelerin literatiirdeki 6nemini ve etkisini ortaya koymaktadir. Tablo 9’da yer
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alan "Gorllme Sayisi” kavrami, incelenen metinlerde belirli anahtar kelimelerle ka¢ defa
karsilasildigini ifade etmektedir. Yiiksek goriilme sayisi, o kelimenin veya konunun literatiirde sikca
ele alindigim belirtmektedir. Tablo 9’daki "Toplam Baglanti Giicli" ise her anahtar kelimenin diger
anahtar kelimelerle olan iligkilerinin giiciinii yansitir. Bu metrik, bir kelimenin literatiirdeki diger
konular ve temalarla ne kadar iligkili oldugunu gosterir.

Tablo 9'da gorildiigii lizere, "teknostres"” kelimesi "Covid-19", "stres", is tatmini" ve
"teknostres yaraticilar1” anahtar kelimeleriyle siklikla bir arada yer almistir. Bu durum, teknostres
konusunun bu terimlerle iligkili kavramlara ve etkilere odaklandigini1 géstermektedir. "Covid-19" ve
"sosyal medya" kelimelerinin kullanimi, pandemi siirecinin getirdigi yasam tarzi degisiklikleri ve
artan dijital etkilesimlerin teknostres iizerindeki potansiyel etkilerine isaret edebilir. "Stres", "is
tatmini”, "tiikenmislik" ve "ruh saghg1" kelimeleri ise teknostresin bireylerin genel sagligina ve is

yasantisina olan olasi etkisini vurgulamaktadir.

sosyal medya",

Sekil 4: Yazarlarin Kullandig1 Anahtar Kelimelerin Zaman Serisi Ag Haritasi
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Yazarlarin anahtar kelime zaman serisi ag haritalari, belirli bir zaman diliminde arastirmacilarin
kullandig1 anahtar kelimelerin degisimini ve evrimini gostermektedir. Bu haritalar, bir bilim dalinin
ya da arastirma konusunun zamanla nasil sekillendigini kavramak adina degerlidir. Bu dogrultuda
Sekil 4, teknostres lizerine yapilan akademik ¢alismalarin son yillardaki evrimini ve 6ne ¢ikan
temalarini yansitmaktadir. 2019-2020 yillarinda, mavi renkli grupta gosterilen teknostresle ilgili
calismalarda sosyal medya, stres, is tatmini, lretkenlik, bilgi fazlaligi, iletisim, sosyal yiik ve
teknolojinin olumsuz yonleri gibi temalar 6ne ¢ikmistir. S6z konusu donemde teknostresin, 6zellikle
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is yasami ve sosyal medya kullanimi perspektifinden incelendigi anlasilmaktadir. 2020-2021
yillarinda (yesil renkli grup) teknostres calismalari; duygusal tiikenmislik, is-aile catismasi, is
performansi ve is glivencesizligi gibi konulara odaklanmistir. Bu donemde, teknostres lizerine
yapilan arastirmalarin odaklandigi temalarin degistigi goriilmektedir. S6z konusu durum, Covid-19
doéneminin getirdigi calisma dinamiklerinin degisimi, uzaktan ¢calisma ve is glivencesizliginin artmasi
gibi faktorlerle iliskili olabilmektedir. Ayrica bireylerin is ve aile yasami arasindaki dengeyi saglama
zorluklarinin, teknolojik araglarin asir1 kullanimi nedeniyle duygusal tiikenmisligi artirabilecegi
diisiincesi bu donemin arastirmalarinda 6n plana ¢ikmaktadir.

Teknostres tizerine gergeklestirilen arastirmalar, 2022 ve sonraki yillarda (sar1 renkli grup), uzaktan
calisma, uzaktan egitim, mental saglik, online 6gretim, farkindalik ve dijital doniisiim gibi temalara
odaklanmistir. Bu temalar, toplumun ve is dinyasinin karsilastig1 giincel degisim ve zorluklari
yansitmaktadir. Uzaktan ¢alisma ve uzaktan egitim, pandemi siireciyle birlikte daha yaygin hale
gelmis ve bu durum, bireylerin teknolojik araclarla olan etkilesimini artirmistir. Artan etkilesim,
mental saglik lizerindeki etkileriyle beraber, teknostresin daha belirgin bir sorun haline gelmesine
neden olabilmektedir. Ayrica online egitim, egitimdeki dijital donlistimiin bir yansimasi olarak dikkat
cekerken bu alandaki stresin nedenleri ve sonuglarina dair anlayis gelistirmek amaciyla teknostres
arastirmalar1 bu kavramlara egilmistir. Bunun yani sira farkindalik (mindfulness) kavraminin 6n
plana ¢ikisi, bireylerin teknostresle basa ¢ikabilecek yeni yontemler aradiginin bir gostergesi olarak
degerlendirilebilir.

5. SONUC

Bu calisma, teknostresle ilgili yazilmis makalelerin bibliyometrik analizini yaparak konunun
literatlirdeki yerini ve 6nemini belirlemeyi amaglamistir. 1982-2023 yillar1 arasini kapsayan 41 yillik
bir donemde, WoS veri tabanindan secgilen 748 makale tlizerindeki incelemeler hem yayimlanan
makale miktarinda hem de bu makalelere yapilan atiflarda belirgin bir artis oldugunu
gostermektedir. 2021 ve 2022 yillarinda artan teknostres ¢alismalari, 2023 yilinda zirveye ulasarak
bu y1l1 en yogun arastirma yili haline getirmistir. Pandemi doneminin de etkisiyle birlikte teknostres,
bilimsel literatiirde giderek daha merkezi bir konum kazanmistir. Teknostres konusundaki
makalelerin dagilimi incelendiginde, en fazla yayinin Yénetim (314 makale) ve Iletisim (168 makale)
disiplinlerinde gerceklestirildigi dikkat cekmektedir. Bu alanda en fazla atif alan ¢alisma, 831 atif ile
"Technostress: Technological Antecedents and Implications" basligini tasiyan makaledir. En aktif
yazar olarak ise Massachusetts Universitesi'nden Monideepa Tarafdar, 22 makale ile 6ne ¢ikan
isimdir. Bu veriler, teknostres konusunun bilimsel literatiirde nasil bir dagilim goésterdigi ve hangi
calismalarin 6ne ¢iktig1 hakkinda 6nemli bilgiler sunmaktadir. Arastirmada 6ne ¢ikan bir diger bulgu,
teknostres konusunda en ¢ok makale yayinlayan iilkelerin basinda ABD ve Cin'in gelmesidir.
Teknolojik degisimin hizla yasandigi ve teknoloji kullaniminin yogun oldugu bu iki tlkede,
teknostresin popiiler bir arastirma konusu olmasi, teknostresin kiiresel bir mesele haline geldigini
ve teknolojinin bireyler ve toplumlar tlizerindeki etkilerini derinlemesine anlamaya yoénelik bir
gerekliligi ortaya koymaktadir. Analiz neticesinde, teknostresle en sik bir arada degerlendirilen
anahtar kelimeler arasinda Covid-19, stres, sosyal medya, is tatmini, teknostres yaraticilari, iyi olus,
bilgi yiiki, tlikenmislik, ruh sagligi, Covid-19 Pandemisi, is performansi, is-aile catismasi ve kaygi yer
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almaktadir. Elde edilen sonugclar, teknostresin farkli sosyal ve is yasami alanlarinda nasil ele
alindigina dair genis bir ilginin oldugunu géstermektedir.

Bu ¢alisma, teknostres literatiiriiniin analizi ile alandaki egilimleri belirleyerek arastirmacilara yeni
perspektifler ve dneriler sunmaktadir. Bugline kadar yapilan teknostres arastirmalari, genellikle
teknolojiye dogrudan maruz kalan bireyleri merkezine almistir. Fakat teknolojinin insan yasamina
etkileri, bireysel boyuttan daha genis bir perspektifte incelenmelidir. Bu baglamda, teknostresin
toplumsal ve belirli meslek gruplarina veya sektorlere 6zgii etkilerini derinlemesine inceleyen
calismalara ihtiyag vardir, boylelikle bu konudaki literatiir zenginlestirilmelidir. Arastirmanin temel
kisithiligl, veri setinin yalnizca WoS veri tabanindan alinmis olmasidir. Gelecekteki arastirmalar icin
arastirmacilara, daha genis ve cesitli akademik literatiire erisim icin Scopus gibi farklh veri
tabanlarindan da yararlanmalari 6nerilmektedir.
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EXTENDED ABSTRACT

Bibliometric Analysis of Articles Written on the Concept of Technostress

1. Introduction

Technostress, a term intertwining technology with stress, has increasingly captured the attention of
researchers in recent years. The concept of technostress involves the stress and anxiety experienced
by individuals due to the obligation to use technology and the challenges associated with it (Weil ve
Rosen, 1997). Since its inception in the academic literature in 1982, there has been a significant rise
in both the number of publications and citations related to technostress, particularly after the Covid-
19 pandemic. This surge indicates the growing importance of technostress in both individual and
societal contexts. Understanding the main trends and critical issues in technostress research is
complex and challenging. Therefore, a bibliometric approach is deemed suitable and effective for
analyzing the technostress literature extensively and identifying prominent themes in the field.
Bibliometrics refers to the quantitative analysis and interpretation of scientific literature. This
method is commonly used to determine the number of publications and citations in a scientific field,
collaboration levels among authors and institutions, most-cited articles, and frequently used
keywords (Hood ve Wilson, 2001). The current study aims to conduct a bibliometric analysis of
research on technostress, determining its position and significance in the literature.

2. Data Set and Method

In this study, a quantitative research method, bibliometric analysis, was employed. Bibliometric
analysis utilizes various metrics and statistical methods to examine the structure, relationships, and
trends of academic publications (Oztiirk ve Giirler, 2021). The bibliographic data for this analysis
were retrieved from the Web of Science (WoS) database. Using the WoS analysis tool and Vosviewer
software, a total of 948 publications containing the term 'technostress' in their title, keywords, or
abstracts were identified as of January 14, 2024. Subsequent filtering criteria were applied to the
collected dataset. The first filter pertained to the type of publication, selecting only articles to ensure
a focus on comprehensive scientific contributions of high academic rigor. A year-based filter was also
applied, excluding publications from 2024 due to the limited number of research articles published
in the first month of that year, which would not provide a meaningful academic interpretation of the
general trends and developments in the field. This decision was made to maintain the accuracy and
reliability of the study. As a result, a dataset comprising 748 academic articles was compiled. The
research aimed to explore the characteristics and trends of scientific publications on technostress by
addressing specific questions regarding the most influential articles, trends over the years, frequently
used keywords, most active authors, leading journals, top universities and research centers, and
countries with the mostresearch on technostress. This approach was intended to map the intellectual
structure of the field visually and contribute to the literature.
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3. Empirical Findings

The analysis focused on the total number of published articles, citations received by these articles,
their thematic and geographic distribution, the countries with the most academic output, leading and
pioneering works in the literature, the most productive authors in the field, and prominent keywords
in these studies. The results, detailed in the subsequent tables, provide insights into the current state
and trajectory of technostress research.

4. Discussion and Conclusion

The bibliometric analysis of technostress literature offers several key insights. Firstly, the increasing
number of publications and citations over the years highlights a growing academic and societal
interest in the implications of technostress. The surge in research post-Covid-19 pandemic
underscores the relevance of technostress in contemporary life, particularly in the context of
increased technology use during remote working and education practices. This trend suggests that
technostress is becoming an increasingly significant issue for both the scientific community and the
general public.

The geographical and thematic spread of the research shows that technostress is widely recognized
across disciplines and countries, reflecting its multifaceted impact on different aspects of life and
work. The prominence of countries such as the United States and China in the literature can be
attributed to the rapid technological advances in these countries and the challenges these advances
pose at the societal and individual level.

Furthermore, the analysis identifies the most influential authors and journals in the field, indicating
the key contributors and platforms for technostress research. This aspect of the study not only sheds
light on the most significant contributions to the field but also provides a roadmap for researchers
and practitioners seeking to explore and address various dimensions of technostress.

In summary, the bibliometric analysis presents a comprehensive overview of the evolution, current
state, and potential future directions of technostress research. It underscores the necessity of
ongoing scholarly attention to this increasingly pertinent issue, as well as the need for
interdisciplinary and international collaboration to effectively understand and address the
challenges posed by technostress in the digital age.
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This study presents a comprehensive analysis of the effects and challenges of quantitative easing as a monetary policy tool
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1. INTRODUCTION

In the 1990s, Japan suffered from a prolonged economic recession and stagnation that followed the
collapse of the impressive economic bubble of the 1980s. The 1990s period was nicknamed “The Lost
Decade,” and Japan followed a certain monetary procedure to rejuvenate its economy. This monetary
strategy is called quantitative easing (QE). To elaborate, QE is a monetary policy tool used by central
banks to stimulate the economy by increasing the money supply and lowering interest rates. In Japan,
the Bank of Japan (Bo]) has implemented QE over a period of more than two decades to combat
deflation and promote economic growth. During that time, this monetary policy showcased
contrasting results on several economic variables.

The country's experience with QE has been characterized by both short-term benefits and long-term
uncertainties, based on the International Monetary Fund?2>. Japan's economic landscape has borne
witness to a perplexing and intricate saga, characterized by an array of challenges and contradictions
despite the diligent implementation of QE. The nation's economic narrative is punctuated by pivotal
junctures such as the “lost decade” of the 1990s, a protracted period of stagnation, and the
subsequent grappling with the global cataclysm of the Great Recession. While flashes of economic
vitality have intermittently pierced the gloom, the overall trajectory of Japan's financial landscape
has been riddled with uncertainties and oscillations.

The enduring conundrum centers on the profound ambiguity shrouding the long-term repercussions
of QE, its efficacy in sustaining an economic resurgence, and the sustainability of this tenuous
recovery. The enigma of QE in Japan looms large, and amidst the undulating economic fortunes,
questions persist. Has quantitative easing truly catalyzed substantial and sustained economic
growth, or has it inadvertently ushered in a mounting fiscal deficit, casting a pall over Japan's
financial future?

Prolonged and pervasive quantitative easing in Japan has not been without its share of detractors
and critics. Voices of dissent contend that this unconventional monetary policy instrument has fallen
short of its intended mark, failing to infuse the Japanese economy with the dynamism needed for
robust growth. Moreover, the relentless pursuit of QE has engendered an ever-expanding fiscal abyss,
compelling a critical examination of its viability.

The disquietude does not end here. Concerns resonate within financial circles and corridors of
policymaking regarding the far-reaching ripples of QE on the intricate tapestry of financial markets.
The specter of inflation looms ominously, threatening to destabilize economic equilibrium.
Concurrently, central banks find themselves ensnared in the labyrinthine complexities of navigating
and controlling an economy where QE has become a central pillar of monetary policy.

In the crucible of these challenges and uncertainties lies an imperative to engage in a comprehensive
and nuanced analysis of the effects and tribulations stemming from the sustained use of quantitative
easing in Japan. The insights unearthed through this rigorous inquiry will not only shed light on
Japan's unique economic landscape but also offer invaluable recommendations for policymakers
grappling with the intricate interplay between monetary policy levers and their corresponding
economic outcomes. Thus, this endeavor aspires to contribute substantively to the collective
understanding of the intricate dance between policy and consequence in Japan, all while
acknowledging the ever-present shadow of uncertainty that shrouds the long-term effects of QE.
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The essential issue addressed in this study is the effectiveness and challenges of quantitative easing
as a monetary policy tool in Japan. The research aims to analyze the impact of QE on economic activity
and inflation, examine recent economic trends, and identify potential risks and criticisms associated
with prolonged QE. The study will also employ a mixed-methods approach, combining quantitative
analysis of economic data with qualitative examination of policy documents and scholarly literature.
Key variables and indicators, such as interest rates, inflation rates, domestic consumption, nominal
and real wage rates, real GDP proportions, and investment numbers, will be used to assess the impact
of QE on Japan's economy. Statistical tools and regression analysis will be applied to identify trends
and relationships over time. Additionally, qualitative content analysis will be conducted to
understand the challenges and criticisms associated with prolonged QE. Furthermore, certain graphs
will be represented in the following research paper to validate certain ideas regarding the effects of
quantitative easing on the state of both the Japanese and worldwide economies.

2. Literature Review
2.1. Historical development of quantitative easing as a monetary policy tool:

At the end of World War II, two main economic systems formed. A communist socialist system
followed by the Soviet Union (USSR) and a globalized free-market capitalist system implemented by
Western countries, specifically the United States and the United Kingdom. After World War II, Japan
followed Western economic philosophy. This concept was deeply affected in early 1980, when the
1979 energy crisis saw an increase in oil prices that contributed to high inflation rates in several
countries, most notably Japan.

To fight this economic burden, Japan implemented quantitative and qualitative monetary easing
(QQE) and a negative interest rate policy to stimulate economic activity and growth?2. The Bank of
Japan (BoJ) has used QE as a monetary policy tool since the late 1980s to combat economic stagnation
and deflation. In the 1990s, Japan experienced a “lost decade” where various policy measures,
including QE, did not see much success. This poor economic performance was characterized by a
constant real GDP growth rate of 1% in this decade?®. In addition, the period was marred by two main
global economic crises, most notably the Asian currency crisis of 1997 and the Mexican default of
1994, all of which contributed to some of the stagnation in the Japanese economy.

The BoJ deployed strict Keynesian policies, including more than 15 years of QE, to recapitalize
businesses and prop up prices. Furthermore, Japan’s QE policy had an impact on its Consumer Price
Index (CPI), which remained the same in the period between October 1993 and October 2013
(Berkmen, 2012:7).
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Figure 1: Japanese Monetary Base and CPI

Japanese Monetary Base and Price Level (CPI)
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Source: Bank of Japan, Japanese Ministry of Internal Affairs and Communications, and Haver
Analytics.

A certain aspect of these stringent Keynesian economic policies is visible in figure 1. The graph
illustrates the fluctuations in the Japanese monetary base and the consumer price index (CPI)
between October 1993 and 2013. During this two-decade-long period, QE was a method used to
stimulate economic growth. As the graph shows, QE plans contributed to a two percent inflationary
increase, which was beneficial for the Japanese economy, which experienced a prolonged, harmful
zero percent inflation rate (Andolfatto and Li, 2014:1).

Japan’s QE strategy passed through several stages. The first stage was adopted for four years,
between 2001 and 2005, when its monetary base amplified from $170 billion to $280 billion at the
end of 2005. The second program was implemented in March 2010, and it lasted for a far shorter
duration than its predecessor. The final stage was applied in October 2013, and it continued to
increase the BoJ’s money supply. The results of the first graph show that the final stage of QE resulted
in a money base of ¥270 trillion at the end of 2014 (Berkmen, 2012: 9)

2.2. Previous studies on the effects of quantitative easing in Japan

Several research papers assessed the effect of quantitative easing on the state of the Japanese
economy. For instance, a 2012 study analyzed the effectiveness of Japanese monetary policy,
including QE, under conditions of extremely low interest rates (Voutsinas and Werner, 2012: 16).
The study suggests that the effectiveness of QE relies on a complex interplay between Bo] activities,
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regional banks’ assets, and liability composition, highlighting the importance of bank sizes in the
formulation of monetary policies. Another study provided a novel analysis of the effectiveness of QE

as an unconventional monetary policy tool in Japan over the last two decades (Matousek and Sevic,
2018:5).

Another paper that offers further insight into Japan’s QE effects is (Kalayci and Sahin 2015: 110). In
their paper, it was affirmed that the increase in the monetary base from QE, which was aligned with
a decrease in interest rates, resulted in a positive relationship with real GDP growth between 2001
and 2013. Moreover, Matousek et al.’s (2018) research paper delved deeper into the effects of QE by
examining the relationship between the BoJ's QE operations and banks' asset and liability
composition. The results showed that a positive QE shock contributes to higher lending activities
conducted by small and medium-sized banks. However, Voutsinas and Werner (2012) contradict
Matousek et al’s (2018:10-11) findings, where they claimed that the central bank’s balance sheet
composition, which focused on long-term holdings of assets, declined in their econometric model.

Also, the San Francisco Fed conducted a review of the evidence concerning the impact of the
quantitative easing policy placed by the Japanese central bank on the state of its national economy
(Spiegel, 2006:2). The review showed that the QE strategy contributed to an upsurge in current
account balances in several Japanese commercial banks. Furthermore, the review indicated that a
small but statistically significant result was produced from QE, where Japanese medium- to long-
term government bonds had higher yields, affecting market perceptions and performance. Moreover,
the review highlighted that the magnitude of QE’s impact on the Japanese financial system remains
uncertain, due to historically draining commercial banks.

Accordingly, a literature review examined academic evidence on quantitative easing and its
implications for policymakers and financial market participants#1. In short, the study concluded that
QE’s effects are short-lived on the global scale, and certain counterfactual analyses stated that these
benefits quickly dissipate eventually.

2.3.  Challenges and criticisms associated with prolonged quantitative easing.

The effectiveness of QE in stimulating economic growth has diminished over time in Japan. Although
positive indications were recorded on certain economic indicators, such as real GDP growth rates
and consumption rates, Japan's prolonged use of QE has contributed to a mounting fiscal deficit and
has not helped the economy for 30 years. Overall, ambiguity and uncertainty are the only factual
evidence that can be provided regarding QE. Concerns have been raised about the impact of QE on
financial markets and the potential for inflation (Ito and Mishkin, 2005). There are theoretical
reasons why quantitative easing might be ineffective, as suggested by the conventional liquidity trap
analysis. To elaborate, a conventional liquidity trap occurs when nominal interest rates are minimal,
so individuals and businesses prefer to hold onto their money rather than invest it in certain projects
that might yield no return. In Japan, the BoJ implemented a zero-interest rate policy (ZIRP) in the late
1990s to combat deflation and stimulate economic growth; however, economic growth remained
limited.

3. Unveiling Economic Analysis
3.1. Data sources and collection methods

The data collection methods used in this study include both quantitative and qualitative approaches.
Qualitative data was collected from policy documents and scholarly literature, whereas quantitative
data was collected from economic indicators such as interest rates, inflation rates, domestic
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consumption, and investment. Data for this study was collected from various sources, including
official government reports, central bank publications, academic research, and economic indicators.

3.2. Quantitative and qualitative analysis techniques

Qualitative content analysis was conducted to understand the challenges and criticisms associated
with prolonged quantitative easing. Likewise, a mixed-methods approach was employed, combining
quantitative analysis of economic data with qualitative examination of policy documents and
scholarly literature. Additionally, statistical tools and regression analysis were applied to identify
trends and relationships over time. Finally, qualitative data analysis techniques such as thematic
analysis, case studies, expert opinions, and observational notes may also be used to analyze the
qualitative data collected (Curry, Nembhard, & Bradley, 2009).

3.3. Variables and indicators of economic performance

Key variables and indicators of economic performance, such as interest rates, inflation rates,
domestic consumption, and investment, were used to assess the impact of quantitative easing on
Japan's economy. Other potential variables and indicators that may be considered include GDP
growth, unemployment rates, the consumer price index (CPI), and exchange rates (Matousek and
Sevic, 2018). The analysis of these variables and indicators will provide insights into the effectiveness
of quantitative easing as a monetary policy tool in Japan and its impact on the country's economy, as
well as the influence it has on the global stage, especially since Japan is considered to be the fourth
largest economy in the world (Creswell, 2009:95-108).

4. Effects of Quantitative Easing in Japan:
4.1. Short-term Effects on the Economy:

4.1.1. Impact on interest rates and inflation:

The QE in Japan has led to a decrease in interest rates. The decline in interest rates from 2001 to
2006 increased current account balances in the Bank of Japan from 5 trillion yen to a peak of 36
trillion yen in 2004 before slightly declining to 32 trillion yen in 2006 (Kageyama, 2023).

By increasing the money supply, QE aims to stimulate inflation and prevent deflationary pressures
(Borio and Disyatat, 2009: 21). However, the effectiveness of QE in achieving sustained inflation has
diminished over time. The commonly cited reason for the contraction was the compromised credit
channel of a frail banking system that did not recover from the recession of the 1990s. The main
recession that affected the Japanese banking system in the 1990s was the Asian currency exchange
crisis of 1997 (Kageyama, 2023), (Kawai, 2015). To support this claim, the above table shows the
sharp decline in Japanese direct foreign investment (DFI) from East Asian countries, where their
shares decreased from 7.7% in 1997 to 4.1% in early 1998.

4.1.2. Stimulus to domestic consumption and investment:

QE has aimed to stimulate domestic consumption and investment by increasing liquidity in the
economy. The injection of funds into the financial system through QE has provided banks with more
capital to lend, potentially encouraging borrowing and spending. This is clear in Bowman et al.’s
report, which shows a positive response to lending to liquidity positions during the first period of
QE. This increased liquidity can also lead to higher asset prices, which may boost consumer and
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investor confidence. These measures proved vital and essential for the longevity and development of
Japanese commercial banks, which were suffering from deficits in their current account balances
(Kageyama, 2023).

4.1.3. Preventing deflationary pressures:

One of the main objectives of QE in Japan has been to combat deflation and stimulate economic
growth. By increasing the money supply and encouraging lending, QE has aimed to prevent a spiral
of falling prices and stagnant economic activity. However, the effectiveness of QE in achieving
sustained economic growth and preventing deflation has been mixed. This was evident in Japan after
2008, when the global recession erased previous growth records between 2002 and 2007. Also,
Japan’s second round of QE after 2008 was not that beneficial, where it was recorded that Japan’s
real debt burden, including private debts, relative to its GDP reached 449% (Ross, 2023).

QE was further used after the COVID-19 pandemic in 2020, when the Japanese government closed its
borders to prevent the virus’s spread. According to the Associated Press (AP), the BOJ’s QE plan
contributed to a 1.6% growth rate in the first quarter of 2023. Moreover, the sum value of Japan’s
products and services, which is real GDP, grew by 0.4%. This growth was primarily driven by
personal consumption, which is a target of quantitative easing. These methods were able to limit
inflation and allow the Japanese economy to rebound (Berkmen, 2012).

4.2. Long-term effects and challenges:
4.2.1. Diminishing returns on monetary stimulus:

The effectiveness of QE in Japan has diminished over time, with diminishing returns on monetary
stimulus. Even though QE enhanced the Japanese banking system by growing liquidity levels,
diminishing returns on monetary stimulus remained evident eventually (Bowman, Cai, Davies, and
Kamin, 2015:22). The BoJ has continued to implement QE policies, but their impact on economic
growth and inflation has been limited.

4.2.2. Economic contraction despite continuous stimulus

Despite continuous monetary stimulus, Japan has faced periods of economic contraction and
stagnation. The country's experience with QE has been characterized by both short-term benefits and
long-term uncertainties. Kamada and Sogo’s paper is a clear example of this contradiction. It was
shown that the QE methodology, accompanied by a zero-bound constraint on interest rates, resulted
in massive falloffs regarding the consumer price index (CPI) and industrial productivity in the long
run (Kamada and Sugo, 2006: 37).

4.2.3. Social and economic costs:

Prolonged QE policies have raised concerns about the social and economic costs of such measures.
QE policies have contributed to a mounting fiscal deficit and have not helped the economy for 30
years (Bowman, Cai, Davies, & Kamin, 2015). After the stock market crash, Japan’s real debt burden,
including private debts, relative to its GDP reached 449% (Kawai, 2015). There are also concerns
about the impact of QE on financial markets and the potential for inflation.

5. Recent Economic Trends in Japan:

5.1. An Analysis of Economic Performance in 2022

Real GDP in Japan was estimated at 4.5 trillion yen at the end of 2022. The slowdown in the global

economy may be dragging on the country’s recovery, especially after the COVID-19 pandemic and the
economic lockdowns that followed.
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As witnessed in graph (2), real GDP growth in Japan has changed throughout the years. For instance,
“The Lost Decade” period is quite significant in real GDP growth, where it averaged 1.29% in
comparison to 4.31% in the 1980s. Concerning the 2020s period, real GDP growth remained constant
at 1.7% for two years (Kimura T., Kobayashi, Muranaga, & Ugai, 2006). This was primarily due to the
ease of lockdown measures after the COVID-19 pandemic.

Additionally, the ongoing supply chain disruptions caused by the Russo-Ukrainian war, the
historically low Yen, and the increasing oil prices have exerted inflationary pressures on the Japanese
economy. These pressures caused both the Japanese inflation rate and nominal wage growth to
increase to 2.4% and 1.8%, respectively. These changes contributed to a decline in real wage growth,
which persisted until the end of 2022 (Spiegel, 2006).

Figure 2: The annual GDP Growth rate changes in Japan over fifty years.

Source: World Bank Data 2022.

5.2. Analysis of economic performance in 2023

In the second quarter of 2023, the Japanese economy demonstrated growth, expanding by 1.2%.
Notably, private consumption experienced a significant rise, marking the highest increase over the
past three quarters, with a growth rate of 0.6%, compared to stagnation in the previous quarter. This
surge can be attributed to the complete lifting of stringent border controls. Additionally, business
investment exhibited an unexpected increase of 9%, rebounding robustly from a 7% decline in the
preceding period, as reported in a document from the Cabinet Office of Japan.
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In the meantime, the net trade balance was positive, with exports increasing by 3.1% and imports
decreasing by 4.4%. Overall, Japan’s economy grew by 4% quarter-on-quarter in Q1 of 2023,
exceeding market estimates of a 1% increase, as seen in graph 3.

Figure 3: GDP growth rate percentages on a semi-annual basis.
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Source: Trading Economics.com/ Cabinet Office, Japan.

5.3. Factors contributing to recovery: post-COVID consumption rebound.

In February 2020, the first COVID-19 case was recorded in Japan. A month later, the Japanese
government announced a full border lockdown to ensure the safety of its citizens and to mitigate the
spread of the infectious virus. This pandemic had a detrimental impact on the state of the Japanese
economy, where real GDP growth declined by 4.5% in 2020 alone3. However, the recent opening of
borders to tourists and other incoming travelers has helped consumption perk up. The boost in
tourism and service spending is expected to contribute to the recovery of the Japanese economy by
strengthening GDP growth and consumer consumption.,

6. Risks to the Japanese Economy
6.1. Global economic headwinds

After the spread of the COVID-19 virus on a global scale, several international disruptions followed.
Economic issues, especially those about supply chain management, had a major drawback on
worldwide economic progress. Moreover, the Russo-Ukrainian war, which started in February 2022,
contributed to major economic disorders characterized by high oil prices, an increase in grain prices,
and a surge in a variety of commodity prices. Additionally, the slowdown in US, European, and
Chinese growth clouds the outlook for the export-oriented economy, heightening uncertainty over
how soon the central bank will end its massive stimulus program. The path of inflation will determine
changes in monetary policy and, therefore, how quickly the economy can grow this year (World Bank,
2022).
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6.2. Rising fuel and food costs.

As previously stated, overall global problems have had a problematic impact on the state of the
Japanese economy. This effect is clear in the increase in certain commodity prices. Rising fuel and
food costs have driven Japan's consumer inflation above the central bank's 2% target. This surge may
place a burden on consumption unless wages rise in tandem (Reuters, 2023).

6.3. Impact of the financial and foreign exchange markets

With an already depleted Japanese national currency (¥), foreign and financial exchange markets are
a major risk to its economy. The major reasons for the weakness of the Japanese yen are low-interest
rates and unattractive government bonds, both of which enhance investment ( Deloitte Insights,
2023). The impact of financial and foreign exchange markets on the Japanese economy remains
uncertain. There is concern in global financial and capital markets about whether it is possible to
contain inflation and avoid a recession. (Bowman, Cai, Davies, & Kamin, 2015)

6.4. Effects on economic activity and prices

There are extremely high uncertainties about Japan's economic activity and prices, including
developments in the global economy (Bianchi & Civelli, 2017). Weak external demand has shaved off
GDP growth, and the path of inflation will determine changes in monetary policy and, therefore, how
quickly the economy can grow this year (Al Jazeera., 2023).

7. Unveiling the Ripples
7.1. Assessment of the Overall Impact of Quantitative Easing in Japan

The overall impact of QE in Japan has been mixed. QE initially had some positive impacts on the
Japanese economy. First, CPI inflation remained untiringly positive, even after a 3% consumption tax
hike (Haltmaier, Martin, and Gust, 2008: 4). Second, equity prices have risen, and this increase has
generated large capital gains in the stock market and positive wealth effects on short-term
consumption. Finally, interest rates declined, but this diminution did not stimulate investments in
manufacturing firms that benefited from QE through output expansion and improvements in nominal
wages. Nevertheless, the prolonged use of QE has not led to sustained economic growth and has
contributed to a mounting fiscal deficit. The impact of QE on the Japanese economy is complex and
influenced by numerous factors, including global economic conditions and the effectiveness of other
policy measures.

7.2. Evaluation of the short-term vs. long-term effects

In the short term, QE in Japan has had some positive effects. Stimulating domestic consumption and
investment, enhancing nominal wages, and augmenting real GDP are a few of the positive short-term
results of QE. However, the long-term effects of QE have been uncertain, with periods of economic
contraction and stagnation despite continuous stimulus. For instance, the zero-bound interest rate
policy can affect long-term interest rates negatively, where falloffs in financial operations can occur.
The diminishing returns on monetary stimulus and the challenges associated with prolonged QE
raise concerns about its long-term effectiveness (Kawai M., 2013: 14).
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7.3. Policy implications and recommendations

[tis crucial to strike a balance between short-term stimulus and long-term sustainability, considering
the potential risks and costs associated with prolonged QE. Policymakers should carefully consider
the diminishing returns of QE and explore other policy measures to stimulate economic growth and
address the challenges faced by the Japanese economy (Hughes, 2000:247). The findings from the
analysis of the effects and challenges of quantitative easing in Japan have important policy
implications. Policymakers should also closely monitor global economic conditions and their impact
on the Japanese economy, as well as consider the potential spillover effects of monetary policies in
other countries (Kimura T., Kobayashi, Muranaga, & Ugai, 2006). For instance, the QE strategy in
Japan is quite different from that in the US, where fiscal support is more critical for the latter than the
former.

CONCLUSION
1. Summary of key findings

The state of the Japanese economy has fluctuated over the past fifty years. Its power diminished in
the 1990s, when growth rates reached negative levels. Additionally, the international crises,
characterized by the Asian currency crisis and the 2008 international housing crash, enhanced the
negative status of Japanese commercial banks. To elaborate, those banks have suffered deficient
credit balances, which have affected the overall amount of investment and prosperity in the Japanese
economy. To mitigate these issues, the Bank of Japan followed a monetary measure dubbed
“Quantitative Easing” (QE).

The overall impact of quantitative easing (QE) in Japan has been mixed, with diminishing returns on
monetary stimulus and periods of economic contraction despite continuous purchasing of financial
assets, typically government bonds. QE has had short-term favorable effects such as minimal interest
rates, positive domestic consumption levels, and the prevention of deflationary measures. Moreover,
QE has contributed to the enrichment of the Bank of Japan’s money supply through its stages at the
start of the twenty-first century, especially after the economic decline of the 1990s.

However, the long-term effects of QE have been uncertain, and its effectiveness in achieving
sustained economic growth and inflation has diminished over time. Prolonged QE has raised
concerns about social and economic costs such as wealth inequality, high fiscal deficits, and
misallocation of financial capital for investment. Additionally, it has proved to be a fragile policy
during sudden economic shocks, such as the Asian currency crisis and the 2007-2008 global fiscal
crisis.

2. Implications for monetary policy in Japan

The findings suggest that policymakers in Japan should carefully consider the effectiveness and
limitations of QE as a monetary policy tool. It is important to strike a balance between short-term
stimulus and long-term sustainability. As presented in the above research paper, GDP growth, and
money supply increases are just some of the advantages attributed to QE. Conversely, QE strategies
are alarming overall due to their uncertain results in a volatile global economy susceptible to shocks.

Also, the Japanese central bank needs to consider the potential risks and costs associated with
prolonged QE. Welfare disparities, income inequality, and asset bubbles are just a few of the risks
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associated with QE. To solve this issue, policymakers should explore other policy measures and
closely monitor global economic conditions to support sustainable economic growth.

3. Future research directions

Moreover, studying the implications of QE on financial markets and the challenges faced by central
banks in controlling the economy could provide valuable insights for policymakers®. There are
several directions that QE research can take. Future research could focus on further analyzing the
effectiveness of QE in Japan and its impact on the dynamics of the financial market, including liquidity
preference and asset volatility. Additional research can also explore QE’s impact on welfare
distribution and might offer evidence regarding income inequality. All these future suggestions
should take into consideration the successful and unsuccessful implementations of QE in different
countries over the past years and their policy implications.
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Abstract

The labor market adaptation of foreign-born individuals in Tiirkiye is examined in this research. It tests the Immigrant
Assimilation Hypothesis for Tiirkiye with this aim. The primary research question of this work is, " In Tiirkiye, could foreign-
born people improve their labor market outcomes more rapidly than native people?" Thus, this paper's goals include
determining the wage disparity between native-born workers and immigrants and the takeover point. TurkStat's
Household Labour Force Surveys, conducted between 2009 and 2020, are used for this purpose. First, the logistic regression
method assesses the disparities between labor force participation and employment rates of natives and immigrants. Then,
the ordinary least squares method assesses the wage disparity between native-borns and foreign-borns. The main results
of this approach are that immigrants' earnings are equalized in 20-25 years after migration, which is also the takeover
point against natives. This investigation shows that the wage penalty for recent immigrants is 20%. As a result, after
spending years in Tiirkiye, inmigrants integrate into the labor market.

Keywords: Immigrant Assimilation Hypothesis, Economic Adaptation, Immigrants’ Labour Market Integration,
International Migration
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Gocmenlerin Ekonomik Asimilasyonu Hipotezi’'nin Test Edilmesi: Tiirkiye Ornegi
Ozet

Bu arastirmada yurtdisi dogumlu bireylerin Tiirkiye'ye ekonomik entegrasyonu incelenmektedir. Bu amagla Tiirkiye icin
Gé¢men Asimilasyonu Hipotezi test edilmektedir. "Tiirkiye'deki gé¢menler isgiicii piyasasi ¢iktilarini yerlilere gére daha
hizli biiyiitebiliyor mu?" bu makalenin ana arastirma sorusudur. Bu nedenle, bu makalenin hedefleri arasinda Tiirkiye'de
dogmuglarla gécmenler arasindaki ticret esitsizligini ve devralma noktasini belirlemek yer almaktadir. Bu amacla TUIK'in
2009-2020 yillar1 arasinda gerceklestirdigi Hanehalki Isgiicii Anketleri kullamlmstir. Ilk olarak, yerli ve gécmenlerin
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1. INTRODUCTION

The assimilation of foreign-born people in a destination country is a multidimensional issue. From
an economic point of view, the integration process is based on the adaptation of immigrants to the
labor market in the destination country. Economic assimilation of foreign-borns is one of the central
aspects of the overall integration process, besides other dimensions of adaptation. In this respect, the
economic status of foreign-born people in a destination country is a critical indicator of
understanding their success in integration.

Tiirkiye is one of the historical migration countries (Icduygu & Aksel, 2013). Still, the economic
assimilation process has not been taken into account because of the ethnic and religious affinity
perspective of Tiirkiye’s immigration policy. However, immigrants who came after the 1990s vastly
originated from non-traditional origin countries and are labor immigrants (icduygu, 2014). This
situation partially contradicts the ethnic and religious affinity perspective, which is Tiirkiye’s
historical approach to immigration. This contradiction between the historical perspective and the
actual case makes analyzing the labor market assimilation of immigrants more critical for Tiirkiye.

According to the latest figures, 3 percent of the population of Tiirkiye is foreign-born (OECD, 2023).
In addition, more than sixty percent of Syrian refugees worldwide live in Tiirkiye, which made
Turkiye the top refugee-hosting country (UNHCR, 2023). Approximately 3.5 million Syrian refugees
live in Tirkiye under Temporary Protection Status (The Presidency of Migration Management,
2023). These cases indicate that migration is an integral topic for Tiirkiye in all aspects. As a result,
analyzing the labor market integration of the foreign-born population is vital for evaluating the
overall assimilation process in Turkiye.

This paper aims to analyze Tirkiye's foreign-born male population's labor market performance. This
analysis focuses on foreign-born males who arrived in Tiirkiye after 1980. In this scope, this article
investigates whether foreign-born males can successfully adapt to the Turkish labor market. The
leading way to estimate foreign-borns' labor market assimilation is by comparing their labor market
outcomes with natives'. With this comparison, this paper proposes to investigate the impact of
foreign-born status on the labor market outcomes in Tiirkiye. Another viewpoint is to compare the
immigrants with each other and natives by the number of years of residence in the destination
country. With this identification, this paper will investigate the effect of the duration passed in the
destination country on assimilation.

To unpack the labor market assimilation process of the foreign-born population, we use the Labour
Force Survey that the Turkish Statistical Institute (TurkStat) conducts. This survey is the best
available data set to analyze the labor market issues in Tiirkiye. Due to foreign-born and native-born
people starting to identify in this survey with the 2009 reformation, we use the data sets between
2009 and 2021 in this research.

The main contribution of cross-sectional studies is to reveal the effect of duration passed in the
destination country on wages for the foreign-born population. They mainly focus on the "years since
migration" to analyze the impact of the number of residing years on labor market assimilation. While
investigating the effect, these studies are based on the Immigrant Assimilation Hypothesis (IAH). IAH
suggests that the number of years of residence in the destination country helps immigrants
assimilate economically. From this point of view, the years since migration variable is a valuables
estimator for IAH.

Chiswick (1978), the author of one of the pioneer papers about economic assimilation, named this
effect "Americanisation” for immigrants in the U.S. According to the outcomes of this study,
immigrant white males earn 1 percent lower than the equivalent native-born males in terms of
human capital. Furthermore, he determined the takeover point at which immigrants' earnings
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equalized natives. This point is around 10-15 years of U.S. residency for immigrants. Also, there was
initially an approximately 30% wage gap between similar natives and immigrants in Germany
(Beyer, 2019). Schumacher (2011) estimated a similar relationship for immigrant nurses in the U.S.
As aresult, the disadvantage of the foreign-born population in a destination country is a stylized fact
for migration economics literature. Besides, lessening this disadvantage with longer residing
duration in the destination country is another common result. On the other hand, another typical
result of the recent research is a slowing down in the assimilation pace for new immigrants. Beyer
(2019) for Germany, Borjas (2015) for the U.S., and Accetturo and Infante (2010) for Italy find that
slowing down in the economic assimilation process.

Nonetheless, there are also some contentious pieces of information on this relationship. Abdulla
(2020) considers no initial negative wage gap for the foreign-born population in Brazil, Mexico, and
Venezuela. In addition, Gathmann and Keller (2018) provide unfavorable results about IAH with time
passed in the destination country unless citizenship is granted. Lastly, Takenaka et al. (2016) found
a slightly negative relationship between the years passed in Japan and the earnings of foreign-born.

A comprehensive understanding of immigrants' assimilation requires a wide range of approaches.
Notwithstanding, the standard method evaluates earning assimilation by the degree to which recent
immigrants achieve wage parity with the native population and the earlier immigrants based on the
labor market outcomes (Chiswick, 1978; Borjas, 1985). In this study, we investigate the wage
assimilation process and the marginal effects of the human capital structure differences on labor
force participation and employment for a holistic comprehension of the labor market assimilation
between natives and immigrants. Few studies examine multi-dimensions of the labor market
outcomes and present a broad-scale assimilation analysis. In addition to this comprehensive
approach, this paper also provides new empirical perspectives on the economic assimilation of the
foreign-born population. These studies are mainly performed in developed countries like the U.S., the
U.K,, and Germany, but this study aims to supply new insights from a developing country. This study
will contribute to the literature in these ways.

The article proceeds as follows to demonstrate how foreign-born people assimilate economically in
Tiirkiye. In the first part, we describe the context of our methodology and data set. In the second part,
we elaborate on our summary statistics and then review the regression estimation results, which
reveal Tiirkiye's economic assimilation process. In conclusion, we point to the implications of our
findings for the broader study of economic assimilation in Tirkiye.

2. DATA AND METHODOLOGY

This paper explores the assimilation of foreign-born males into the Turkish labor market. It uses the
microdata sets of the Labour Force Survey (LFS) conducted by the TurkStat in this manner. The
primary aspiration of this survey is to help reveal the structure of the labor force and issues in
Tiirkiye's labor market. This survey involves information about labor market indicators as well as
demographic information.

The LFS questionnaire was re-examined in 2009, which started in 1988, and subjected to some vital
changes for this study. With this revision, foreign-born people have become the subject of this survey.
This study uses the cross-sectional data sets from 2009 to 2021 to compare the labor market
outcomes of native and foreign-born males and evaluate labor market assimilation. In this section,
we explain our variables and their limitations first. Then, we explore our methodological approach.
Finally, we represent our summary statistics as an insight into the data set.
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2.1 Data

We use three dependent variables: status of labor force participation, employment, and the natural
logarithm of real monthly wages, which facilitate holistically comprehending economic assimilation.
Table 1 provides definitions of dependent variables. All of these are derived from the responses of
household members in the LFS. These three variables could help us to apprehend the assimilation
into three steps. First, participating in the labor force is the first step of labor market integration
(Bellemare, 2007). It is clear that the economic assimilation process of an immigrant who does not
participate in the labor force will not start (Gorodzeisky & Semyonov, 2017). Afterward, employment
is the next step in economic assimilation because it is the only way of accumulating local experience
and noticing the differences in the labor market structure (Husted et al., 2001). Eventually, wage
parity between native and foreign-born people is the ultimate indicator of labor market assimilation.

By these three-step analyses, the labor force participation status (LFP) and employment status (Emp)
variables, which are binary, are generated using the LFS. Also, we utilize wages as a dependent
variable in the economic assimilation analysis. It is defined by using monthly wage observations from
HLFS. Besides, we prefer the natural logarithm of wages because coefficients in the logarithmic scale
can be precisely interpreted as approximate percentage differences (Gelman & Hill, 2017, p. 60).
Because of the use of microdata sets for thirteen consecutive years, wages must be adjusted by the
Consumer Price Index (CPI). We adjust all years' wages according to 2021 prices.

Independent variables, such as years since migration and being foreign-born, reveal where they are
in the integration process for foreign-born people, which we are named as critical independent
variables. Table 1 provides definitions of these. These variables allow us to explain the process of
economic assimilation in Tiirkiye. "Years since migration (YSM)" is derived from the "survey year
minus arriving year to Tlrkiye" operation. Years since migration might be a proxy for the effects of
acquiring experience and skills in the destination country on labor market assimilation in case of data
scarcity (Chiswick, 1978). This variable could provide a standpoint for Tiirkiye's foreign-borns'
economic assimilation process. It may help to identify that equalizing wage parity is the takeover
point for foreign-born males. Also, it can illustrate the effect of each year, which is resided in Tiirkiye,
on foreign-borns' labor market outcomes. The latter describes the effects of foreign-born labor on
the labor market outcomes against natives who qualified similarly. This case may be related to the
issue of skills and qualifications not being easily transferred to the destination country. If there is a
low transferability problem, the foreign-born population is evaluated as undervalued regarding skills
and qualifications.

Finally, we use control variables to observe the effect of the characteristics of the respondents. These
variables are age, marital status, and six different binary variables to observe education generated
from LFS. The definitions of these variables are briefly given in Table 1. With these variables, the
effect of critical variables can be seen more concisely because the impact of the control variables can
differ for native-born and foreign-born males. These differences could be related to transferability
problems of skills and qualifications or different characteristics of natives and foreign-born.

There are also some limitations because of data structure. These challenges have affected critical
independent, and control variables. First, foreign-borns' origins cannot be differentiated from the
available data set. This situation is an obstacle to grasping the differences that occur depending on
the source of foreign-borns. For example, some origins may be related to more transferability
problems. In addition, there is no information about the proximity of foreign-borns' languages to
Turkish or the foreign-borns' Turkish language fluency. Although YSM might represent an increase
in Turkish language fluency, this cannot be observed with certainty. Higher Turkish fluency could
help improve transferability and make adaptation into the labor market easier.
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Table 1: Definitions of Variables

Variables

Definitions

Dependent Variables

Labour Force Participation
Status

If the respondent participates in the Labour Force, it takes the value
of 1, 0 otherwise.

Employment Status

If the respondent is employed, it takes the value of 1, 0 otherwise.

Natural Logarithm of the
Real Monthly Wage

It is a natural logarithm of the monthly wage that is adjusted by
inflation for each observation.

Critical Independent Variables

Years Since Migration

It is equal to the difference between the year that survey was
conducted and the year of migration.

Being Foreign-Born

If the respondent is foreign-born, it takes the value of 1, 0 otherwise.

Control Variables

Age

It equals the last completed age.

Education Dummies

Non-Graduated

If the respondent has not any degree, it takes 1; otherwise, 0.

Primary School

If the respondent has a primary school degree, it takes 1; otherwise,
0.

Middle School If the respondent has a middle school degree, it takes 1; otherwise, 0.

High School If the respondent has a high school, it takes 1; otherwise, 0.

Vocational High School | If the respondent has a vocational high school, it takes 1; otherwise,
0.

Higher Education If the respondent has a graduate or a post-graduate degree, it takes 1;

otherwise, 0.

Marital Status

If the respondent is married, it takes the value of 1, 0 otherwise.

On the other hand, schooling years are incalculable because there are inconsistencies in the answers
about the graduation degree. However, they are an essential control element in estimating labor
market outcomes. The higher education option as an answer to the question about education degree
in the questionnaire includes all degrees between an associate degree and a Doctor of Philosophy
(PhD) degree simultaneously. In addition, primary school education in Tiirkiye has been shortened
from five to four years, and middle and high school education has been extended from three to four
years due to several legal reforms. The schooling years variable is now inconsistent due to these
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modifications. Furthermore, this study does not employ the labor market experience variable, whose
significance was stressed by Mincer (1974), because measuring the years of schooling is impossible.
Another future factor that hinders the reliable calculation of these variables in the coming years is
Tiirkiye's frequently changed school starting age in recent years.

Nevertheless, despite these data limitations, this research provides a sufficient methodological
framework to understand foreign-borns’ integration into Tiirkiye's labor market. We tried to
overcome the lack of language information with the YSM as a proxy. Also, labor market experience
and schooling years variables are substituted with age and education dummy variables. Lastly, we
use the being foreign-born variable to understand the average undervaluation of foreign-borns’ skills
and qualifications.

2.2 Methodology

The methodology of this study is based on Chiswick's approach (1978). The empirical analysis uses
the human capital-earnings function to estimate the effect of integration on labor market outcomes.
This approach assumes that natives only invest in country-specific human capital. There are two
estimation equations, one for native and the other for foreign-born males. We use these two
equations to estimate three different dependent variables. These are labor force participation,
employment status, and the natural logarithm of monthly real wages. Our main estimation equations
are available below.

The estimation method for these equations depends on the dependent variable. If the dependent
variable is labor force participation or employment status, we use logistic regression. On the other
hand, when we estimate these equations for wage levels, we use the least squares method. Y
represents the dependent variables in these equations. Also, B represents the coefficients of
independent variables. The subscript i symbolizes observations. The other subscript n means native-
born males, and f means foreign-born males. k signifies each dummy variable from a category, such
as educational dummies.

Yni = Bo + Pnix Education, ;, + PsAgen; + F7 Age,il- + PBg Marital Status; + u,; (D

The first equation estimates native males' labor market outcomes. Equations in this paper utilize a
group of binary variables for six different levels of education, and the non-graduated group is the
reference binary variable in this equation. Moreover, age and age square are included in the
regression equations as the independent variable. We use the age variable in this fashion to examine
the declining marginal effect of aging and, as a proxy, the decreasing effect of each piece of additional
experience acquisition on labor market outcomes. In summary, these interdependent variables
demonstrate the parabolic effect of age on labor market outcomes. Additionally, the final
independent variable in Equation 1 is the binary variable representing married status.

We utilize Equation 1 in regression analysis to estimate native-born males' labor market outcomes.
When the dependent variable is labor force participation or employment status, these equations are
estimated using logistic regression. The ordinary least squares estimation method is used to estimate
wages. Using these estimation methods, labor market outcomes are estimated for native-born males,
and the effects of each variable are identified.

Equation 2 estimates the labor market outcomes for foreign-born males in Tiirkiye. This equation
contains the control variables: educational degree dummies, age, age square, and marital status. The
expression [f indicates these control variables,c Cf, i. This equation also contains years since
migration variables to estimate the economic assimilation effect.
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Yri = Bo+BrcCri + BoYSMp; + Bio YSME; + uy; (2)

The main goal of this equation is to examine the impact of years since migration on the labor market
outcomes of male foreign-born individuals in Tiirkiye. This equation employs a quadratic approach
to the YSM variable. It shows the diminishing effect of each additional residing year on foreign-borns'
labor market outcomes in Tiirkiye. This quadratic shape presents the nonlinear profile of economic
assimilation. It is used as a proxy for Turkish language fluency, acquisition of destination or firm-
specific skills, and establishment of a local network. In addition, by estimating YSM, the takeover
point for foreign-born males can be defined in terms of wages.

Y, =By + B C; + B11 Being Foreign — Born; + u; (3)

Equation 3 is estimated for all male respondents who are natives and foreign-borns together. The
control variables and the methodological approach of equation 3 are the same as the previous ones.
The expression B¢ Ci indicates control variables and coefficient values. The primary aim of this
equation is to observe the effect of being foreign-born on market outcomes. This variable helps
understand the undervaluation of foreign-born males' skills or not.

After these estimation processes, we also analyze the marginal effect for labor force participation and
employment status. With this analysis, the marginal effects of independent variables can be
identified. In addition, uncovering the wage levels of foreign-born and native males is crucial for
analyzing whether or not economic assimilation occurs for foreign-born males. Besides, as
mentioned, this paper aims to identify the wage gap between native and foreign-born males and the
takeover point. We calculate the wage gap and takeover point thanks to the wage levels. The
regression estimation results and mean values of each variable are essential elements for
determining the wage levels of native and foreign-born males. This paper calculates the wage gap
and takeover point using these values on estimation equations for each group.

Consequently, this estimation allows observing where the native males are in terms of labor market
outcomes and examining the response of foreign-born males' labor market outcomes to the economic
assimilation process using the variable of years since migration for foreign-borns. In addition, these
equations enable us to examine how being an immigrant impacts labor market outcomes compared
to their native counterparts.

3. RESULTS
3.1 Summary Statistics

This section provides the summary statistics of our variables into three categories: native males,
foreign-born males, and all male respondents. Differentiating summary statistics by native and
foreign-born males is a vital point of departure for regression analysis. This section focuses on the
mean value differences between native and foreign-born males. Table 2 displays the mean values of
each variable for each category.

Table 2: Summary Statistics

Native Males Foreign-Born All Male
Males Respondents
No of Obs 2,173,856 34,382 2,208,243
Labour Force Participation (%) .7455 7122 7451
Employed (%) .6728 .6248 6721
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LN Real Wages (TL) 7.8169 7.8164 7.8169
(n=898,042) (n=15,947) (n=913,989)

YSM N.A. 20.771 N.A.
Being Migrant (%) N.A. N.A. .015
Education (%)

Non-Graduated .052 .082 .052
Primary School 323 .166 320
Secondary School 247 218 246
High School 115 164 116
Vocational High School .106 173 107
Higher Education .155 .196 .156
Age 37.905 39.289 37.927
Marital Status (Married=1) (%) .664 .697 .664

The mean value differences between native and foreign-born males for three primary labor market
outcomes reveal two different results. The mean values for labor force participation and employment
status differ for native and foreign-born. Native males' labor force participation proportion is more
than 3 percent higher than foreign-borns. The percentage gap in employment for native and foreign-
born males is slightly below 5 percent in favor of natives. While natives have higher ratios in the first
two labor market outcomes on average, the difference between means value for wages is
unimportant, and this gap cannot be figured with percentiles. In short, the mean value of wages
seems equal for native and foreign-born males in Tirkiye.

There are also other differences between native and foreign-born males. The distribution of
educational degrees is notably different. Albeit more than 50 percent of foreign-borns have at least a
high school degree, this ratio is smaller than 40 percent for native males. On the other hand, more
than 60 percent of natives have a secondary school or alower degree. As can be seen, there is a crucial
educational difference in favor of foreign-born males. Besides, the average age is two years higher
for foreign-borns than native males. This could mean an advantage in working experience on behalf
of foreign-born males. In addition, the marriage ratio for foreign-born males is higher than for
natives. This could enhance labor market outcomes for foreign-born people.

Finally, the sample proportion of foreign-born males in all-male respondents equals 1.5 percent. It
seems a slightly tiny ratio, but the total number of respondents is not unimportant, and this
proportion is equal to thirty-four thousand foreign-born male respondents. These respondents have
resided in Tiirkiye for more than 20 years on average. This is important because the mean value of
dwelling duration for foreign-born males is a critical determinant of economic assimilation.

Consequently, these summary statistics provide clues about the labor market integration of foreign-
born males. According to these statistics, foreign-borns encounter significant hurdles to participating
in the labor force and finding employment opportunities. Conversely, the mean value of wages for
native and foreign-born males is equal. The possible effects of independent variables on these labor
market outcomes will be assessed using regression analysis.

3.2. Regression Estimation

In this section, we display the results of our regression estimates in different tables for each
dependent variable. Each table includes three regression estimations for different sampling scopes:
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native males, foreign-born males, and all respondent males. With these three different sampling
approaches for three diverse dependent variables, we would observe the effect of each variable on
other groups and dependent variables.

Table 3 presents the results of regression estimations for labor force participation. Coefficient values
and p-values for each coefficient can be controlled from the table. Instead of repeating coefficient
values, we focus on marginal effect analysis while explaining estimation results. The first two
columns are for native males. According to the results of marginal effect analysis, age has a decreasing
positive effect on labor force participation for natives. According to the reference group, all
educational degrees have a positive marginal impact on labor force participation probability. With
an exception, this effect gradually increases from a lower degree to a higher degree. However, the
effect of a high school degree on labor force participation probability is negligible and close to zero.
Being married has a positive impact on labor force participation for native males.

Table 3. Results of Regression Estimation for Labour Force Participation

Dependent Variable: Labour . Marginal I Marginal .
Force Participation Natives Effocts Foreign-Borns Effocts All Men Marginal Effect
412%* .063*** .322%*% .058%** 417 .063%**
Age
(.0009) (.0001) (-.007) (.0013) (.0009) (.0001)
-.005%** -.0008*** -.004*** -.0008*** -.0055%** -.0008***
Age?
(.00001) (.0000) (.00008) (.00002) (.00001) (.0000)
Education (Ref: Non-graduates)
A420%* .061%** 332 -.063*** 406%*+* .060%**
Primary School
(.008) (.0011) (.062) (.0124) (.008) (.0011)
459%* .066*** -.506*** -.098*** 430%* .062%**
Middle School
(.008) (.0011) (.056) (.0116) (.008) (.0011)
.036%** .005** - 779%x* - 158%** 034+ -.002**
High School
(.008) (.0013) (.058) (.013) (.008) (.0013)
.640%** .084%** -.307%x* -057%** 6171%%* .0871#**
Vocational High School
(.009) (.0010) (.063) (.0126) (.009) (.001)
.899*** 114% 259%** .0448+* .882%** 112%%*
Higher Education
(.009) (.0009) (.065) (.0107) (.009) (.0009)
1.036%** 1766%** .925%** .1871%** 1.034%** 1767
Marital Status (Married=1)
(.006) (.0011) (.042) (.008) (.006) (.0011)
.039%** 007 1%**
YSM NA NA NA NA
(.003) (.00056)
-.0005%** -.00009***
YSM? NA NA NA NA
(.00005) (.00001)
-.336%** -057**
Being Immigrant NA NA NA NA
(.014) (.0026)
Constant -6.183%** NA -4.061%** NA -6.129%** NA
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(.017) (-119) (.017)
Pr(LFP) NA .8094 NA 7634 NA .8086
Pseudo R? 0.238 NA 0.2263 NA 0.2374 NA
N 2,171,243 NA 34,323 NA 2,205,585 NA
*** p-value<0.01 ** p-value<0.05 * p-value < 0.1

The subsequent two columns show the results for foreign-born males. The marginal impact of age on
labor force participation probability for foreign males is decreasingly positive, similar to that of
natives. However, the positive impact of age for them is smaller than for natives. University or higher
degrees have a positive marginal effect on LFP probability by the reference group. All other
educational degrees have a negative marginal impact on LFP probability, according to the non-
graduate group, for foreign-born males in Tiirkiye. Besides, a high school degree is the worst for
foreign-borns in Tlrkiye. Being married has a positive impact on foreign-born males' LFP probability.
Lastly, the number of years of residence in Tiirkiye has a decreasing positive marginal effect on LFP
probability for foreign-born males.

The last two columns demonstrate the results for all male respondents. The prominent result of these
columns is a negative marginal effect coefficient of being foreign-born on LFP probability. [t means
that between two similar males, one has a higher probability of participating in the labor force
because of being native. Other effects are identical to the first two columns because the proportion
of natives among all respondents is substantial. Age has a decreasing positive impact on LFP
probability. All educational degrees have a positive marginal effect on LFP probability except for a
high school degree per the reference group. A high school degree's negative marginal effect
coefficient is close to 0. To conclude, being foreign-born in Tirkiye is a clear disadvantage in the
probability of labor force participation. It might be lessened with longer years residing in Turkiye.

Table 4 displays the results of regression estimations for the employment ratio. First of all, the results
for employment status are similar to those for the LFP. Determinants of employment for native males
are in the first two columns. According to the results of marginal effect analysis, age has a decreasing
positive effect on employment for natives. All educational degrees have a positive marginal impact
on employment probability by the reference group. However, the effect of a high school degree on
employment probability is smaller than that of a primary degree. Being married has a positive impact
on employment for native males.

The following two columns show the estimation results for foreign-born males. Again, the pattern of
estimation results for employment is similar to the LFP. The marginal impact of age on employment
probability for foreign males is decreasingly positive. Only higher education degrees have a positive
marginal effect on employment probability by the reference group. According to the non-graduate
group, all other educational degrees have a negative marginal effect on employment probability for
foreign-born males in Tirkiye. Being married has a positive impact on foreign-born males’
employment probability. The number of years of residence in Tiirkiye has a decreasing positive
marginal effect on employment probability for foreign-born males.
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Table 4. Results of Regression Estimation for Employment Status

Dependent Variable: Employment Natives Marginal Foreign-Borns Marginal All Men Marginal Effect

Status Effects Effects

Age .322%%* .066%** .234%%* 053+ 3271 %%k .066¥**
(.0008) (.0001) (-.006) (.0015) (.0008) (.0001)

Age? -.004%** -.0008*** -.003%** -.0008*** -.004%** -.0008***
(.000009) (.0000) (.00007) (.00002) (.000009) (.0000)

Education (Ref: Non-graduates)

Primary School 435%** .086*** -.338*** -.079%** 427%x* .084x**
(.007) (.0014) (.055) (.013) (.007) (.0014)

Middle School 564%** .108*** -.537%** -126%** .535%** 103
(.008) (.0013) (.051) (.012) (.007) (.0013)

High School .268%** .052%** -.664%** -158%** 246%%* .048**
(.008) (.0015) (.053) (.013) (.008) (.0015)

Vocational High School 751%%* 134%%* -.355%** -.083%** 722%%* 130+
(.008) (.0012) (.057) (.0131) (.008) (.0012)

Higher Education .923%** 162%** .075% .016* .904*** 160+
(.008) (.0012) (.056) (.012) (.008) (.0012)

Marital Status (Married=1) 1.049%** 227 .998*** 2343 1.047*** 227
(.005) (.0011) (.036) (.008) (.005) (.0011)

YSM NA NA .058%** .013%** NA NA

(.002) (.00064)
YSM2 NA NA -.0007**+* -.0001*** NA NA
(.00005) (.00001)
Being Immigrant NA NA NA NA =377 -.083%**
(.012) (.0029)

Constant -5.473%* NA -3.388%** NA -5.423%+* NA
(.015) (.112) (.015)

Pr(LFP) NA .7096 NA .6493 NA .7086

Pseudo R? 0.179 NA 0.171 NA 0.178 NA

N 2,171,243 NA 34,323 NA 2,205,585 NA

*** p-value<0.01 ** p-value<0.05 * p-value < 0.1

The last two columns demonstrate the estimation results for determinants of employment for all
male respondents. The vital part of these columns is the negative marginal effect of being foreign-
born on employment probability. [t means that between two similar males, one is less likely to be
employed because of being foreign-born. Other results are identical to the first two columns. Age has
a decreasing positive impact on employment probability. All educational degrees have a positive
marginal effect on employment probability by the reference group, and a high school degree affects
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employment probability very slightly. To conclude, being foreign-born in Tirkiye is a
disadvantageous status in terms of employment probability. It can be lessened with longer years
residing in Turkiye.

Estimation results for wages are available in Table 5. Results for wages are slightly different from the
former two dependent variables. There is a diminishing positive impact of age on wages, but this
effect is weaker for foreign-born males. Estimated educational degrees affect wages positively by a
reference group with an exception. A primary degree has a negative impact on wages for foreign-
born males. However, the positive effects of educational attainment are higher for native-borns than
foreign-born males. This could be related to the bonus for education in Tiirkiye and problems about
the validity of education in foreign countries in Tiirkiye. Also, being married is positively associated
with wages, but there is no difference between native and foreign-born people.

The effect of the number of years of residence in Tiirkiye on wages differs from the former two
estimations. The coefficient value of residing years in Tiirkiye is positive and statistically significant,
but the square of years since the migration variable is statistically insignificant. As a result, the
positive impact of residing years in Tiirkiye is clear, but this positive relation's increasing or
decreasing feature is unclear. Finally, being foreign-born in Tiirkiye is negatively related to wages.

Table 5. Results of Regression Estimation for Wages

Dependent Variable: Log Wages Natives Foreign-Borns All Men

Age .079***(.0003) .044***(.002) .078*** (.0003)

Age? -.0008*** -.0005*** (.00002) -.0008***
(4.11e-06) (4.07e-06)

Primary School .030***(.0073) -.055%**(.017) .024***(.003)

Middle School .218***(.003) .054***(.016) .210***(.003)

High School .352***(.003) 172*%*%(.017) .344***(.003)

Vocational High School 403***%(.003) .178***(.017) .393*#*(.003)

Higher Education .858***%(.003) .728***%(.016) .851*%*(.003)

Marital Status (Married=1) .093***(.001) .088***(.0105) .093***(.001)

YSM NA .006***(.0009) NA

YSMz2 NA 7.66e-06(.00002) NA

Being Immigrant NA NA -.039*%**(.003)

Constant 5.729***(.006) 6.503***%(.041) 5.749***(.006)

R? 0.412 0.377 0.410

N 898,042 15,945 913,989

*** p-value<0.01 ** p-value<0.05 * p-value < 0.1

3.3 Wage Levels and the Wage Gap

This subsection computes the wage difference between native-born workers and foreign workers.
The methodology section addressed the methodological approach used for these computations.
Firstly, we estimate the wage level and disparity for average male native and immigrant respondents.
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We also calculate the takeover point for immigrants. Chiswick (1978) states that the takeover point
comes when immigrants outperform natives in terms of years since migration in labor market
outcomes. Stated differently, this threshold represents the number of years after immigration that
the average wage of an immigrant catches up to that of an average native. This section also explains
the impact of being a foreign-born person on labor market outcomes.

Immigrant status negatively affects labor market results (Chiswick, 1978; Borjas, 1985). The impact
of immigration on the labor market outcomes is demonstrated by regression results obtained for all
men. Table 3 illustrates the relationship between being an immigrant and a lower likelihood of
entering the labor force in Tirkiye compared to natives who have similar characteristics. Table 4
shows this detrimental effect on employment. Together with this, Table 5 also shows a negative
correlation between immigration status and wages. There is a 3.7% wage disadvantage for
immigrants compared to native-born workers. This means that immigrant status causes a 3.7 percent
wage penalty.

There could be some reasons for this penalty. Due to differences in Tiirkiye-specific abilities, such as
lack of company or country-specific knowledge or illiteracy in the Turkish language, being an
immigrant status results in different labor market outcomes than natives. Additionally, unfamiliar
with the labor market may resultin a more prolonged job search. Furthermore, codes and regulations
in Tiirkiye may make it more challenging to hire immigrants in the labor market. However, this gap
can be filled by spending years in Tiirkiye and gaining local knowledge and abilities. This probability
may be observed with the years since migration (YSM) variable in this study.

YSM can be considered a proxy variable for acquiring firm, sector, and Tirkiye-specific skills,
enhancing Turkish language proficiency, and establishing the labor market network. Years of
residency in Tiirkiye have a decreasingly positive impact on immigrants' outcomes. While earnings
in Tiirkiye rise with each residing year, the magnitude of the positive effect of these gains diminishes
with time. In Tiirkiye, the marginal impact of years since migration peaks at around 100 years after
migration by the estimation results and then diminishes. There is no practical limit to the beneficial
effect of living years in Tiirkiye on immigrants' income, as this limit cannot be reached within the
average life expectancy.

Lastly, we compute the takeover point for immigrants. The estimated coefficient and the mean values
of each variable are entered into equations 1 and 2. This computation shows the average salary levels
for both native-born people and immigrants. After determining the average salary difference
between native-born workers and immigrants, the takeover point can be calculated in terms of years
since migration by modifying the YSM and square of the YSM.

The takeover point shows the number of years after immigration that immigrants' salaries equalize
with native wages without causing further changes to other characteristics. The YSM represents all
assimilation mechanisms that determine this point in this approach. The natural logarithm of an
average native male's monthly salary is roughly 7.801 Turkish Liras, whereas the estimated earnings
of a newly arrived immigrant man in Tiirkiye is approximately 7.664 Turkish Liras. There is about a
20% difference between natives and recently arrived foreign-borns. This difference narrows with
the number of years of residing in Tiirkiye, albeit slowly.

For the average immigrant in Tiirkiye, the income disparity closes at some point between the 20th
and 25th years of migration. After that, immigrants' wages are estimated to have increased, and they
begin to earn more than equivalent natives. This result may be relevant to Tiirkiye's internal wage
determination process (Ozyigit et al, 2019). In addition, Tiirkiye's average YSM of immigrants is
marginally higher than twenty-one years. As a natural logarithm, this implies an average monthly
income of 7.818 Turkish Liras for immigrants, meaning that the natives are paid 8 per thousand less
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than them. In short, it might be claimed that, in terms of wages, an average immigrant to Tiirkiye
could effectively integrate into the Turkish labor market after more than 20 years of residency.

In summary, having an immigrant status negatively influences labor market outcomes in Tiirkiye.
However, these adverse effects ended after several years spent in Tiirkiye. The probability of
employment and labor force participation declines with the foreign-born status. Compared to
equivalent natives, the wages of immigrants are 3.7% lower. As a result, about 20-25 years after
migrating, immigrants with average features can integrate into the Turkish labor market.

4. CONCLUSION

The primary result is that the economic integration of immigrants occurs with the spending years in
Tiirkiye for all labor market outcomes. An average qualified immigrant earns less than an equivalent
native after migration to Turkiye. In line with the hypothesis that years spent in the destination
country are helpful for integration, the earning disparity ends with the residing years in Tiirkiye. The
regression and computation results show that the takeover point occurs between 20-25 years after
migration. Moreover, the number of residency years in Tiirkiye benefits all labor market outcomes
for foreign-born males. In other words, the years that immigrants spend in Tirkiye contribute to
improving their labor market results and indicate that they are sustaining economic adaptation
within the country.

This study applies theoretical and empirical frameworks about immigrant assimilation in the Turkish
labor market, but it has some limitations. The first limitation is that HLFS does not contain
information about the source country. Secondly, education cannot be definable regarding schooling
years because of some legal changes and data limitations. Despite these limitations, this paper goes
beyond the general tendency of focusing on the wage gap and whether it is lessened in the literature.
Additionally, we analyze the effect of immigrant status on the LFP and employment in this study. This
methodological approach is novel for developed countries' labor markets for the immigrant
assimilation hypothesis (IAH). Moreover, given that most previous literature on IAH has focused on
high-income and industrialized countries such as the U.K. USA, France, and Germany, this study
provides new data supporting IAH from Tiirkiye, a developing country.

Many potential study issues remain unanswered despite all efforts and results, and they are awaiting
investigation in subsequent studies. The primary investigation could be testing IAH with the pooled
cross-sectional approach for Tiirkiye. This different approach to IAH can reveal different results and
provide new perspectives on immigrants' labor market achievements. The extent of the immigrants’
assimilation mechanisms may be shown by designing a different potential research. Nevertheless,
the HLFS data set's structure made it impossible to evaluate the mechanisms for this study. These
potential research projects will contribute to a more comprehensive understanding of immigrants'
adaption in Tirkiye.
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Ozet

Kamu harcamalari ve ekonomik biiyiime iligkisi iktisadin sistematik bir bilim haline geldiginden beri tartisilmistir. ki
degisken arasindaki etkilesim sadece insanlar degil toplumlar ve hatta tilkeleri etkilemistir. [ki kavram arasinda olusan
sinerji beraberinde refah artisini da getirmistir. Bu 6zellikleri 1960°l yillardan bu yana iktisat disiplinin 6nemli arastirma
konulart halinden birisi olmalarinda énemli bir rol oynamigstir. Bu ¢alismanin amact da iktisat disiplini icerisinde sé6z
konusu degiskenlerin iligkilerini inceleyen ¢alismalarin birbirleriyle olan iliskilerinin literatiirde ne boyutta oldugunu ve
gelisiminin arastirilmasidir. Bir diger énemli husus ise ¢alismanin giiniimiiz projeksiyonunu ¢ikartarak elde edilen
bulgularin potansiyel arastirmacilara isitk tutmasini ve yol géstermesini saglamaktir. Bu kapsamda elde edilen sonuglar
yayinlarin yerel ve uluslararast aglari ve iligkileri degerlendirilmistir. Aga az sayida yazarin ve kaynagin uluslararasi
boyutta literatiire oldukga biiyiik katkilar yaptigi buna ek olarak aga katki saglayan gelismis ve gelismekte olan iilkeler
arasinda farkliliklar bulundugu tespit edilmistir. Analizlerden elde edilen bir diger 6nemli husus ise yazarlarin genel olarak
tek tilkeli yayinlar yaptigi ve bu baglamda konu 6zelinde istenilen diizeyde uluslararasi iligkilerin kurulamadigi tespit
edilmistir
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Abstract

The relationship between public spending and economic growth has been a topic of discussion since economics emerged as
a systematic science. The interaction between these two variables has impacted not only individuals but also societies and
nations, bringing along an increase in welfare. This synergy between the two concepts has played a vital role in making it
one of the key research areas in the field of economics since the 1960s. The purpose of this study is to examine the scope
and development of literature concerning the relationships between these variables within the economics discipline.
Another important aspect is to project current trends and enable the findings obtained to enlighten and guide potential
researchers. In this regard, the results have been analyzed in terms of the local and international networks and
relationships of publications. It has been found that a small number of authors and sources have made significant
contributions to the literature on an international scale, and there are observed differences between the contributions
made by authors from developed and developing countries. Another pivotal finding from the analyses is that authors
generally produce single-country-focused publications, indicating a lack of desired level of international collaboration in
this specific subject matter.
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1. GIRiS

Iktisadin bir disiplin haline gelip sistematik seklinde incelenmesi iktisat okullarinin kamu
harcamalar1 ve ekonomik biiytime iliskisine bakis acilarini degistirmis ve bu bakis acilar literatiiriin
yillar boyunca gelismesine onciiliik etmistir (Kar, 2003, s. 146). Klasik ortodokrasiye bakildiginda;
kamu harcamalar1 ve ekonomik biiytime ile ilgili temel goriis harcamalarin kisitlanmasi ve devletin
tretime belirli alanlar haricinde katilmamasi gerektigi yoniindedir (Corry, 1958, s. 34). Klasik
ortodokside biiytimeyle harcamalari iliskilendirmeyen ve hiikiimet harcamalarini dislayan goriisiin
arkasinda yatan felsefenin Smith (2006) tarafindan ortaya atilan goriinmez el ve liberal iktisadi
gorisiin “birakiniz yapsinlar birakiniz ge¢sinler” mottosuna dayandigi goriilebilmektedir. Ek olarak
biiylimenin temelini harcamalarin degil emek ve uzmanlasmanin olusturdugu ifade edilmektedir
(Lanza, 2012, s. 18). Ancak tarihsel perspektifte Biiylik Buhran'in patlak vermesi biiylimeyi
distirmis, issizligi artirmis ve sonug olarak Klasik ortodoksiye giiveni azaltmistir. Nitekim 1930’I1
yillarin basinda krizin derinlesmesi yeni ¢oziimlerin getirilmesi gerekliligini zorunlu kilmistir (Blaug,
1990, s. 25). Bu tarihren sonra kimilerine gore “Yeni Iktisat”, kimilerine goére “Keynesyen Devrim”
olarak adlandirilan dénemin ve ikstad goriisiin kapilar1 aralanmistir (Savas, 2000, s. 818). Nitekim
Barro'ya (1989) gore Keynesyen iktisat kasabadaki tek oyun sozilide "Keynesyen Devrim” ifadesini
percinlemektedir. Keynes (2010) s6z konusu issizlik ve durgunlugun temel sebebinin yatirim
harcamalarinda yasanan istikrarsizliktan kaynaklandigini ifade etmektedir. Istikrarsizligin
sonlandirilmasi i¢in biiylimenin lokomotifi olarak gérdigi yatirimlarin istikrara kavusturulmasi
gerektigini; bunun ise ancak devletin aktif rol alarak yapilabilecegini 6ngérmiistiir (Orhangazi, 2020,
s. 22). Nitekim Keynesyen devrimin ilk zamanlarinda olmasa da sonraki yillar politikalar1 devletler
tarafindan uygulanmis ve politikalarin uygulandig1 ekonomilerde gozle gorilir iyilesmeler
yasanmistir. S6z konusu déonem yasanan refah artisi sebebiyle Crafts ve Toniolo (1996) tarafindan
“Altin Cag!” olarak nitelendirilmektedir. Bretton-Woods sisteminin ortadan kalmasi daha 6nce
benzeri gorilmemis bir ekonomik dalganin patlamasina sebep olmustur. S6z konusu donemde patlak
veren enflasyon ve igsizlik, hem siyasi ¢evrelerde hem de iktisadi alanda kapital diinyanin isleyisi i¢in
tek gercek ve tutarh politikalarin Neo-liberal polikalar oldugu goriisiinii akillara getirmistir (Daldal,
2009, s. 57). Basta Lucas, Sargent ve Wallace olmak tizere bircok iktisat¢1 1970’li yillardaki petrol
krizleri ile altin ¢agin sona erdigini ve Keynesyen iktisadin makroekonomik sorunlara ¢oziim
tretmedigini ifade etmisler ve Keynesyen devrime karsi bir devrim baslatmislardir (Blaug, 1997, s.
684). Johnson'nin (1971) “...devrimci bir teorinin hizla yayilabilmesi i¢in gerceklerle celisen bir
otodoksinin bulunmasi gerekir.” sdylemi aslinda devrimin gerekgesini de ortaya koymaktadir.
1970’ler boyunca aktif politikalarin gerekli olmadigi savi 6zellikle Lucas Jr. basini ¢ektigi Yeni Klasik
ikstisadi okul tarafindan oldukga sik savunulmustur. Yeni Klasik okul esasinda talep yonlii politikalar
ile basarili olunamayacagini bunun yerine bor¢lu dostu olarak nitelendirilen diisiik faiz ve yliksek
biiytimeyi tercih eden klasik politikalarin ytriitilmesi gerektigini ifade etmislerdir (Snowdon ve
Vane, 2017, s. 22). Yeni Keynesyenlerin Nairu (dogal oran) ve rasyonel beklentileri kabul etmesi karsi
devrimin yeni klasikler tarafindan kismende olsa basariya ulastig1 tezini dogrular niteliktedir.

Literatiir incelendiginde harcamalarin biiyiimeyi ve bliyiimenin harcamalar etkiledigine yonelik
birgok teorik ve ampirik tartisma yapildigi goriilebilmektedir. Barro (1990) devlet harcamalarinin
tretimi tamamlayici rolde oldugunu ve bunun biiyiimeyi olumlu etkiledigini ifade ederken Gordon
(1990) nominal fiyat ve ticret katiliklarinin asilabilmesi i¢in devletin miidahale etmesi gerektigi ve
ancak buiylimenin stirdiilebilirliginin bu sekilde saglanacagini 6éne siirmiistiir. Bunun yaninda liberal
tarafl agir basan teoriler mercek altina alindiginda Sargent ve Wallace'in (1984) makroekonomik
gostergelerdeki bozulmayi asir1 para basimi ile finanse edilen harcamalar ile agiklamaya ¢alismistir.

L Altin Cag olarak nitelendirilen dénem 1950-1973 yillar1 araligindadir (Snowdon ve Vane, 2017).
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Bose, Haque ve Osborn (2007) kamu harcamalar1 ve ekonomik biiytime arasindaki iligkilerin olumlu
oldugu yoniindeki goriisleri gelismis yada gelismis ve gelismekte olan tilkelerin ayni érneklemde
olmasinda kaynaklandigini ifade ederek érneklem se¢iminin 6nemine vurgu yapmaistir.

Literatiirde kamu harcamalari ve ekonomik biiytime arasindaki iliskiye dair bir¢ok teorik ve ampirik
calisma/tartisma yukarida verilen 6érneklerde oldugu gibi ge¢misten giiniimiize kadar yapilmistir.
Devarajan, Swaroop ve Zou (1996) yukarida bahsi gecen durumu, kamu harcamalar1 ve ekonomik
biiytime iliskisi 6zelinde ¢alismalarin 1960’h yillardan bu yana artarak devam ettigini soyleyerek
dogrulamaktadir. Bu arastirmanin amacida kamu harcamalar1 ve ekonomik biiyiime arasindaki
iliskiyi inceleyen ve son 50 yildaki ¢alismalarin seyrinin ne yonde oldugunu tespit etmektir. Bu
kapsamda ¢alismada Web of Science’da (WOS) 1976-2024 yillar arasindaki ¢alismalar1 kapsayan
verilerle kamu harcamalari ve ekonomik biiytime iliskisine 151k tutulmaya calisilmistir.

2. YONTEM

Bibliyometrik analizler ve bu analizler neticesinde ortaya ¢ikan haritalandirmalar, literatiirde belirli
bir konu 6zelinde kurulan iligkileri ve aglar1 ortaya ¢ikarmaya yarayan popiiler yontemlerdendir.
Konur'a (2012, s. 1363) gore “scientometrics” olarak adlandirilan bu yontemler, iliskilerin yaninda
Universite, arastirma kurumlari, dergiler gibi akademik faaliyet gosterenlerin performanslarinin
Olciilmesinde kabul gormektedir. Bar-Ilan (2008) bibliyometrik yontemleri scientometrics ile
bagdastirirken Ellegaard ve Wallin (2015, s. 1810) istatistiksel yontemlerle elde edilen veri setlerini
gorsellestirmek olarak ifade etmektedir. Veriler gorsellestirilirken ise WoS, Scopus, Google
Akademik gibi veri tabanlarindan elde edilen veriler kullanilabilmektedir (Li, Burnham, Lemley ve
Britton, 2010, s. 196).

Yukarida bahsi gecen ilgili literatiire iliskin verileri kapsamli ve belirli formda isleyerek
gorsellestirme ve analiz etme yetenegine sahip olan bir¢ok program kullanilmaktadir (Moral-Mufioz,
Herrera-Viedma, Santisteban-Espejo ve Cobo, 2021, s. 2). Citespace (Chen, Ibekwe-SanJuan ve Hou,
2010), Bibexcel (Persson, Danell ve Schneider, 2009), Pajek (Nooy, Mrvar ve Batagelj, 2005), Ucinet
(Borgatti, Everett ve Freeman, 2002), VOSviewer (Van Eck ve Waltman, 2010; Waltman, van Eck ve
Noyons, 2010) ve R (Bibliometrix) (Aria ve Cuccurullo, 2017) literatiirde kullanilan temel veri
coziimleme araclaridir. Calismada gorsellestirilmelerin hazirlanmasi ve konu 6zelinde ortaya ¢ikan
calismalardan elde edilen verilerin analiz edilmesi i¢cin VOSviewer ve Bibliometrix ¢éziimleyicileri
kullanilmistir. Veri kiimeleri olusturulurken bibliometrix; veriler gorsellestirilken VOSviewer
programlarindan yararlanilmistir. (Arruda, Silva, Lessa, Domicio ve Bartholo, 2022, ss. 393-394).
Sekil 1'de calismada izlenecek yonteme iliskin akis semasi gosterilmektedir.
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Sekil 1: Yontem Akis Semasi

Veri Koleksiyonu Olusturma Verilerin Analiz Edilmesi > Verlle'rm .
Gorsellestirilmesi

VOSviewer Verilerinin
Degerlendirilmesi

A 4

Verileri Olusturma ve Bibliyometrik Verilerin
i usturma v N Analizin > Normalize — Haritalandirma

bylaine) Tanimlanmasi Edilmesi

N

R (Bibliometrix)
Verilerinin
1 2 Degerlendirilmesi 3

A 4

Kaynak: Aria ve Cuccurullo'dan (2017) diizenlenmistir.

Calismada uygulanacak olan yonteme bakildiginda ilk olarak ii¢ ana hat iizerinde ilerledigi Sekil
1’den anlasilmaktadir. Bunlar veri koleksiyonunun olusturulmasi, verilerin analiz edilmesi ve son
olarak verileri gorsellestirme seklindedir. Bu ii¢ ana akista kendi igerisinde farkli boliimlere
ayrilmaktadir. Buna gore ilk olarak veri koleksiyonu secimi incelendiginde verilerin olusturulmasi
ve uygun veri setinin ayristirilarak daha sade ve dogru veri setinin elde edilmesi icin belirli kisitlar
girilmesi gerekmektedir. Literatiirden segilen ve ilgili konu bashgin1 daha kapsaml tanimlayacagi
diisiiniilen anahtar kelimelerin! girilerek uygun veri seti secilmektedir. Ek olarak girilen anahtar
kelimeler kapsaminda WoS kategorilerinde yer alan konu bagliklari? ilgili alanlara gore gilincellenir
ve veri sadelestirmesi yapilmaktadir. Bu sonuglara gore anahtar kelimelerin kodlanmasi ile elde
edilen ve konu kisiti konulmadan ortaya ¢ikan veri seti 6972 iken uygun konu basliklarinin se¢imi
kisitinin girilmesiyle 4977 oldugu gézlemlenmistir. Bu say1 ayni zamanda ¢alismada kullanilacak veri
setini de olusturmaktadir. Calismanin ikinci asamasi ise ¢alismada kullanilacak verilerin analiz
edilmesi yer almaktadir. Bu asama ayni zamanda ¢alismanin amacini da ortaya koymaktadir. Nitekim
bu amaglara bakildiginda yazar, kurum, tlke isbirlikleri, anahtar kelime kullanimlari, ¢alismalarin
yayimlandigl kaynaklarin kullanimlarini ve bunlardan elde edilecek biiyiik veri setlerinin analiz
edilmesini icermektedir (Si ve digerleri, 2019, s. 3). Bu amaglar dogrultusunda konu 6zelinde
calismalarin gegmiste nerede oldugu ve gelecekte nereye dogru gidebileceginin yaninda ortaya ¢ikan
iliskiler tespit edilebilecektir. Ayn1 zamanda ilgili analizler yapilirken iki farkli uygulamadan elde
edilen sonuglarda bir farklilasmanin olup olmadig tespit edilmeye ¢alisilmaktadir. Calismanin son
asamasi olan Ug¢lncili asamada ise analizleri yapilan veri setine iliskin gorsellestirmeler yapilmistir.
Veri gorsellestirmeleri, elde edilen analiz sonuglarindan yararl bilgilerin ¢ikarilmasina ve bunun iki
boyutlu haritalar, dendrogramlar ve sosyal aglar gibi sezgisel gorsellestirmeler veya haritalar yoluyla
temsil edilmesine olanak tanimaktadir (Wen, Ren, Lu ve Wu, 2021, s. 2). Bu kapsamda VOSviewer ve

» o«

1 Literatiire bakildiginda genel olarak anahtar kelime kullaniminin konu 6zelinde “public spending”, “public spendings”,

“public expenditure”, “public expenditures” ve “economic growth” kullanildig1 ve analiz verileri derlenirken bu veriler
kullanilmistir.

»n o« "o«

2 Konu basliklar1 olarak “economics”, “business finance”, “political science", “public administration”, “business” ve
“management” olarak secilmistir.
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R (bibliometrix) uygulamasindan elde edilen analiz verileri gorsellestirip ortaya ¢ikan aglarla
iliskiler gorsel olarak tespit edilmeye calisilacaktir.

Bibliyometrik calismalar bir¢ok alanda kullanilanbildigi gibi ekonomi literatiirtinde de siklikla
kullanilmaktadir. Nitekim Zupic ve Cate (2015) ydnetim organizasyon temelinde, Depren, Kartal ve
Depren (2018) borsalarda yasanan oynaklik temelinde, Ruiz-Real, Uribe-Toril, De Pablo Valenciano
ve Gazquez-Abad (2018) doniisiim ekonomi ekonomisi temelinde, Simsek (2020) girisimcilik
temelinde, Bozkurt ve Celikkaya (2022) bolgesel kalkinma ve dogrudan yabanci yaritimlar
temelinde, Simsek (2022) finansal davranislar, Bozkurt ve Gokmenoglu (2023), Giil (2023) is stresi,
enflasyon ve issizlik temelinde, Gokmenoglu ve Goze Kaya (2023) mali alan temelinde ¢alismalar
yaptif1 gorilmektedir. Yukarida yer alan  bahse  konu c¢alismalarin  VOSviewer
programini  kullanarak genel haritalandirmalar1 gerceklestirdikleri goériilmektedir. Bu
kapsamda yapilan ¢alisma ile kullanilan yéntem ve program farklarinin yaninda ekonomik
biiylime ve kamu harcamalari iliskisinin sonraki arastirmacilara 1sik tutmasi agisindan literatiire
katki saglayabilecegi diistiniilmektedir.

3. ANALIZ VE BULGULAR

Analiz ve bulgular kisminda oncelikli olarak ¢alismalara iliskin 6ncii gostergeleri, iilke isbirligi,
kurum isbirligi, yazar isbirligi, anahtar kelime kullanimi, kaynaklara ve dokiimanlara iliskin ag
analizlerine yer verilmistir. Ek olarak bibliometrix’te yapilan analizlere de yer verilecektir.

3.1. Oncii Gostergeler

Calismanin 6nci gostergeler kisminda calismada kullanilan veri setine iliskin elde edilen
tanimlayic istatistiki gostergeler, yillara gore calismada kullanilan veri setinin dagilimi ve atif
dagilimlar incelenmistir.

Tablo 1. Tanimlayica Istatistiki Gostergeler

Zaman Kisiti 1976:2024
Kaynaklar 1088
Dokiiman Sayisi 4977
Ortalama Belge Yasi1 10,4
Dokiiman Basina Ortalama Alintilar 17,75
Toplam Kaynakg¢a Sayisi 116070
Anahtar Kelimeler 7294
Yazar 8147
Tek Yazarlhh Dokiiman Sayisi 1446
Dokiiman Basina Ortak Yazarlar 2,03
Uluslararasi Ortak Yazarlik Yiizdesi 21,82
Kurum Sayisi 3829
Ulke Sayisi 144

Tablo 1’de WOS'tan derlenen akademik makale verileri 6zetlenmistir. Veri seti, 1976 ile 2024 yillar1
arasinda yaymlanmis 4977 adet dokiimani kapsamaktadir. Bu dokiimanlar toplamda 1088
kaynaktan elde edilmistir. Analiz edilen belgelerin ortalama yas1 yaklasik 10,4 yil olup, her bir
dokiimana diisen ortalama atif sayis1 17.75'tir. Toplam kaynakga sayis1 116070 olarak tespit edilmis
ve bu calismalarda 7294 farkh anahtar kelime kullanilmistir. Toplam yazar sayis1 7747 olup, tek
yazarll dokiiman sayis1 1446’dir. Ortalama olarak her dokiimanda 2 yazarin ortak calistig
gorilmektedir. Uluslararasi ortak yazarlik orani ise %21,82 olarak hesaplanmistir. Bu durum toplam
yayinlarin beste birinden fazlasinin uluslararasi isbirligi icinde iiretildigini gostermektedir. Sekil 2’de
calismada veri seti olarak kullanilan belgelerin tiirlerine gore dagilimlari incelenmistir.

1031



M., Gékmenoglu ve- I. S. Yavuz
[zmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.1418943

Sekil 2: Calismalarin Yillara Gore Dagilimi ve Aldiklar: Ortalama Atiflar
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Sekil Zincelendiginde ¢alismalarin ve ¢alismalara iliskin ortalama atiflarin yillar igerisinde buiyiik
degisiklikler gosterdigi goriilebilmektedir. Kirmiz1 ¢izgi ile gosterilen ortalama atifa bakildiginda
ozellikle 1989-1990 yillarinda yiiksek bir sicrama ve diisiis dalgas1 oldugu goriilmektedir. S6z
konusu diisiis gerekcesi olarak akademik ilginin bu konu bashgi izerinde azaldig1 sdylenebilir. Ek
olarak konu 6zelinde en ¢ok yayin yapan tilkelerde yasanan durgunlugunda bu alan tzerinde bir
etkisi olabilecegi diisiiniilmektedir. Ek olarak 2002 yilina kadar ¢alismalarin yillik almis oldugu
ortalama atif sayisinda artisin yasandigi ancak bu tarihten itibaren dénemsel olarak artiglar
gozlemlense de diisiis trendinin varlig1 acik¢a gézlemlenmektedir. S6z konusu durumun temel iki
sebebi olarak yayin ortalama yasinin ve yillar igerisinde artan ¢alisma sayilari sebebi ile ortalama
atifin diismesi oldugu disiinilmektedir. Sekil 3’te analizlerde kullanilan ¢alismalarin yazarlara gore
dagilimlar incelenmistir.

Sekil 3: Lokta Yasasina Gore Yazarlarin Uretkenlik Durumlar:

Yazarlarin %'si
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Lotka Yasasi, bilimsel yayin ve yazarlarinin dagilimiyla ilgili bir kavramdir. Lotka tarafindan 1926
yilinda formiile! edilmistir. Formiile gore bilimsel literatiirdeki yazarlarin yayin tiretkenligini aciklar
ve akademik yayinlarin yazarlar arasindaki dagilimi tanimlar (Pao, 1985, s. 385). Buna gore
incelenen yazarlarin %83’uniin tek bir dokiimana, %10’'unun iki ¢alismaya imza attif1 tespit
edilmistir. 10 ve tizeri ¢calismaya sahip olan yazar sayisinin ise yalmzca 19 oldugu gorilmektedir.
lgili veriler 1s181nda yazar dagihminin Lotka Yasasini destekler nitelikte oldugu gézlemlenmistir.

Sekil 4: Calismalarin Ulkelere Gére Dagilimlar:

P06 SN

1976-2024 wyillar arasinda girilen kisitlar neticesinde elde edilen veri setinin lilkelere gore
dagilimlari Sekil 4’te gorsellestirilmektedir. Buna gore ¢alisma sayilarinda ilk siray1 1616 c¢alisma ile
Amerika Birlesik Devletleri’'nin (ABD) aldig1 gériilebilmektedir. Siralamay1 465 calisma ile ingiltere,
280 calisma ile Almanya ve 270 ¢alisma ile Cin takip etmektedir. Tiirkiye acisindan bir degerlendirme
yapildiginda 104 ¢alisma ile calisma yapan iilkeler icerisinde ABD, Cin, Avustralya, Kanada, Ingiltere,
Almanya, Ispanya iilkeleri disinda kalan iilkere gére nispeten daha iyi bir konumda oldugu
gorulebilmektedir. Ek olarak konu 6zelinde gelismis tilke olarak tabir edilen tilkelerin ¢alisma sayisi
acisindan yiiksek bir seviyede oldugu tespit edilen bir diger husustur.

3.2. Ulke isbirligi Ag Haritasi

Ulke isbirligi ag analizi neticesinde elde edilen ag haritasinda iilke isbirliginde en etkili 20 iilke adresli
yayimlanmis makale sayilari ile yazar sayilari sunulmustur.

1 Lotka yasasina iliskin formiil xx™. yy,, = cc seklinde gésterilmektedir. Buna gore yy,, konuya katki yapan yazarlarin sayisini
ve xx™ dokiiman sayisini gostermektedir.
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Sekil 5: Ulke Isbirligi Ag Haritasi
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Ulke isbirligi ag analizinde belirli kisitlar girilerek analiz kapsami daraltilmis bu kapsamda daha
dogru ve nitelikli sonuclara erisim saglanmistir. Buna gore ilk olarak bir iilke adresli en fazla 25
makalesi kisit olarak koyulmustur. Elde edilen sonuglara gore agda en az bir makalesi bulunana 144
tilke oldugu ve 144 iilke icerisindeki en biiyiik agda 115’inin birbiriyle baglantili oldugu tespit
edilmistir. Analiz sonuclar iilkelerin yayin yillarina gére renklendirilmis ve daire buyukliikleri
aldiklar1 toplam atif sayilarina gore sekillendirilmistir. Ek olarak ag haritasinin sag tist kosesinde
baglantili olan iilkelerin yani1 sira baglantili olmayan 29 iilkenin bulundugu genel ag haritas:
gortulebilmektedir. Sekil 5 incelendiginde baglantili tilkelerin yaptigi ¢alismalarin 2010 yilindan
oncesine tarihlendigi sekilden anlasilmaktadir. Ek olarak agda ABD ve Ingiltere’nin iilkeleri birbirine
baglayan digiim tilke konumunda olduklar tespit edilmistir.

Sekil 6’da tilke isbirliginde en etkili iilkeler ve bu iilkelerin sahip oldugu ¢alismalarinin tek uluslu
veya ¢ok uluslu olma durumlarina gore ayrilmis olananalizi yer almaktadir.

Sekil 6: Ag Haritasinda En Etkili Ulkeler ve Sahip Olduklar1 Calismalarin Ulus Durumlari
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Ulke isbirligi ag analizinde en etkili iilkelerin ABD, ingiltere ve Cin oldugu goriilmektedir. Ek olarak
Turkiye'nin durumuna bakildiginda 12. sirada yer aldigi tespit edilmistir. Sekilde ayirt edici bir diger
nokta ise iilkelerin genel olarak Tek Ulkeli Yayinlarin (Single Country Pub.; SCP) yogunlukta oldugu
anlasilmaktadir. Cok Ulkeli Yayinlar (Multiple Country Pub.; MCP) bakildifinda gérece daha az
oldugu tespit edilmistir. Bu kapsamda etkili iilkelerin genel olarak tek tilkeli olarak yayin yaptig: ve
bunun sonucu olarak uluslararasi isbirliginin istenilen diizeyde olmadig1 anlasilmaktadir.

3.3. Kurum isbirligi Ag Analizi

Kurum isbirligi ag analizi kurumlar arasindaki baglantilar ve bu baglantilara gére olusan aglarin
gorsellestirmeleri ile en ¢ok calismaya sahip kurumlarin yillar icerisindeki degisimlerini ortaya
koymaktadir.

Sekil 7: Kurum Isbirligi Ag Haritasi
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Sekil 7 incelendiginde organizasyonlar arasi isbirligi ag analizinde daha nitelikli sonuclar elde
edebilmek icin tlke isbirligi analizinde oldugu gibi belirli kisitlar c¢ercevesinde analizler
gerceklestirilmistir. Ik olarak bir kurumunda en fazla 25 makalesinin kisit olarak girildigi analizde
3829 kurum oldugu tespit edilmistir. Ek bir kisit olarak bu kurumlarin en az 1 ¢alismaya ve en az 0
atifa sahip olmasi1 gerektigi girilmistir. S6z konusu kisitlar ¢ercevesinde yapilan analizlerde
kurumlarin 1889’unun birbiriyle baglantili oldugu tespit edilmistir. Ag haritasinda kurumlara iligkin
renklendirmeler ortalama bir makale basina aldig: atif sayisi ve daire biiytklikleri toplam baglanti
gliciine gore degisiklik gostermektedir. Ek olarak ag haritasinda sol alt kdsede yer alan dikdortgen
icerisindeki kisim ise agin genelini gostermektedir. Ag haritasina gore Amerikan Arastirma Biirosu
(NBER), Ekonomi Politikas1 Arastirma Merkezi (CEPR), Diinya Bankas1 gibi kurumlarin ortalama
atifin yiksek oldugu ve toplam baglanti giicii agisindan agda merkezi konumda yer aldig:
gorulebilmektedir.
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Sekil 8: 1976-2024 Yillar1 Arasinda En Etkili 10 Kurumun Calisma Sayilarindaki Degisim

1976
2002

Sekil 8 1976-2024 yillar1 arasindaki en etkili 10 kurumu gostermektedir. En etkili kurumlara
bakildiginda genel olarak tiniversitelerin yogunlukta oldugu gorilmektedir. Bunun yaninda en etkili
10 kurumunda gelismis tlilkelerde faaliyetler gosteren kurumlar oldugu tespit edilen bir diger 6nemli
bulgudur. Bununla birlikte 6zellikle ¢calisma sayilarinin 2000’li yillarindan basindan itibaren 6nemli
bir artis gosterdigi goriilmektedir. London School of Economics and Political Science ve NBER gibi
kurumlar, gozle goriliir bir artis egilimi sergileyerek, diger kurumlara gére daha hizl bir biiytime
gostermislerdir. Genel olarak, grafikte yer alan kurumlarin hepsi belirli bir artis trendi gostermekte
olup, bu da akademik yayin faaliyetlerinin bu donemde genel olarak arttigin1 gostermektedir. Ancak,
her kurumun yayin performansindaki biiylime orani farkhilik gostermekte ve bu daginiklik, farkh
kurumlarin arastirma ve yayin stratejilerindeki cesitliligi yansitmaktadir. Bu gozlemler, belirtilen
kurumlarin ve genel olarak akademik alanin dinamik yapisini ve gelisimini anlamak i¢in 6nemli birer
veri noktasi oldugu diistiniilmektedir.

3.4. Yazar isbirligi

Yazar isbirligi ag analizinde yazarlarin olusturdugu isbirliklerinin en biiyiik ag haritasina yer
verilmistir.

Sekil 9: Yazar Isbirligi Ag Haritasi
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Yazarlar arasindaki isbirligi farkli aglarin ve iliskilerin ortaya ¢cikmasina ve akademik ilermeye sebep
olabilmektedir. Bu iliskilerin tespit edilmesi biiyiik bir 6nem arz etmektedir. Bu nedenle yazarlar
arasindaki iligkilerin tespit edilmesi icin belirli kisitlar cer¢evesinde yazar isbirligi ag analizi
gerceklestirilmistir. Bu kapsamda bir yazarin en fazla 25 ¢alismasi, agda yer alabilmesi icin en az 1
calismaya ve en az 0 atifa sahip olmasi kisitlari girilmistir. Bu sonuglara gore agda 7747 yazar oldugu
tespit edilmistir. Yazarlar arasindaki isbirligi agisindan en biiylik kiime ve agin geneli yuvarlak
icerisinde Sekil 9°da gosterilmektedir. Sekil 9 incelendiginde, isbirligindeki en biiyiik kiimede 106
yazar oldugu ve bu yazarlarin dogu-bati! olarak nitelendirilebilecek yazarlar arasinda uluslarasi bir
isbirligi saglandig: tespit edilmistir. Bu isbirliginin saglanabilmesi i¢in literatiirde birka¢ yazarin
etkin rol oynadigi tespit edilen bir diger 6nemli husustur.

3.5. Ahantar Kelime Kullanimina iliskin Ag Analizi

Anahtar kelime kullanimi 6zellikle konularin segciminde ve literatiirtiin taranmasinda énem arz eden
konu basliklarindan bir tanesidir. Dolayisiyla calismanin bu béliimiinde anahtar kelime kullanimi ve
anahtar kelimeler cercevesinde konu basliklarinin hangi alanlara daha ¢ok yogunlastig1 tespit
edilmeye ¢alisilmistir.

Sekil 10: Anahtar Kelime Kullanimi Ag Haritasi
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Anahtar kelime kullanimina bakildiginda 4977 ¢alismada toplamda 7422 anahar kelime kullanildig:
tespit edilmistir. 7422 anahtar kelimeden daha nitelikli sonuglar elde edilebilmesi ve agda yer
alabilmesi icin en az bir defa kullanilmis olmasi kisiti girilmistir. Buna gore 7422 anahtar kelimenin
6780 tanesinin kullanilirken birbiriyle baglantili oldugu tespit edilmistir. 6780 anahtar kelime ile
ortaya ¢ikan ag haritasi Sekil 10’da yer almaktadir. Yapilan analizler icerisinde 4 ana grupta anahtar
kelimelerin kiimelendigi goriilmektedir. Daire biiytikligi kullanim olarak kisit alindiginda agin
merkezinde economic growth, gorvenment expenditure, fiscal policy, vector autoregression, panel
data, inflation, endogenous growth, monetary policy, shocks, taxation gibi anahtar kelimelerin
kullanildig1 goriilmektedir.

1 Dogu-bati olarak nitelendirilmesi yazarlarin bagh olduklar1 kurumlarin mensei iilkeleri esas alinarak belirlenmistir.
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Sekil 11: Anahtar Kelime Kullanimi A¢isindan Konu Dagilimlari!
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Sekil 11’de anahtar kelime kullanimina gore sekillenen kiimelerin konu bakimindan ayrimlar:
gorsellestirilmistir. Onceklikli olarak eksenlere bakildiginda yatay eksende ilgi derecesi?, dikey
eksende gelisim derecesi3 bulunmaktadir. Ek olarak yatay ve dikey eksenin de nis, 6nemi artan veya
azalan, temel ve ¢ekirdek konulardan olustugu goriilmektedir. Analizler 1976-2024 yillar1 arasinda
yayimlanan makalelerde kullanilan anahtar kelimelere gore zaman icerisinde konu basliklarinin
nasil bir degisim gosterdigini tespit etmek icin kullanmilmaktadir. Ornegin; “cointegraiton”
kelimesinin zaman igerisine kullaniminin artis1 ilgi derecesinin artacagi ve alanda temel ya da
cekirdek konulara dogru ilereyecegi seklinde yorumlanabilir. Her eksen, belirli bir 6zelligi veya
metrigi dlger ve konular bu iki dzellige gore matris iizerinde konumlandirilir. Ozet olarak, analizin
arkasinda yatan metodoloji zaman icerisindeki kullanim sayisina gore konu alani haritas1 seklinde
yorumlanabilir. Buna gore nis konulara bakildiginda “shocks”, “monetary policy”, “consumption” gibi
kelimeler belirli bir alana odaklanan nis temalar olarak ortaya ¢iktig1 goriilmektedir. Bu terimler
gelisimi yiiksek olmasina ragmen alaka seviyesi olarak diisiik konu basliklarindan oldugu
gorilmektedir. Onemi artan veya azalan konulara bakildifinda "cointegration", "time-series",
"public-expenditure” gibi terimler hem diisiik gelisim derecesine hem de diisiik alakalilik derecesine
sahip olarak gorinmektedir. Bu konularin yeni ve gelismekte olan veya 6nemini yitirmekte olan
temalar oldugunu gostermektedir. Temel konular agisindan bir degerlendirme yapilacak olursa
"policy”, "fiscal policy" ve "model" kelimeleri alandaki temel temalar olarak karsimiza ¢ikmakta
yuksek merkezilik fakat daha diisiik yogunluk gostermektedirler. Bu terimlerin genis bir alakaliliga
sahip oldugunu ancak zaman iginde gelisim derecesinin daha az oldugunu géstermektedir. Cekirdek
konulara bakildiginda ise "economic-growth" ve "panel-data" gibi terimler sag iist kosede yer
almaktadir. Bu kelimeler alanin merkezi konular1 oldugu tespit edilmistir. Bu terimlerin yiliksek
alakalilik (merkezilik) ve yliksek gelisim derecesine (yogunluga) sahip oldugunu goriilebilmektedir.

1 Elde edilen konu basliklari program ciktis1 olarak verilmektedir. Buna gore konu basliklarinin martiste dagilimi
program tarafindan otomatik olarak olusturulmaktadir.

2 Bir konunun merkezi ne kadar ytiksekse, o konu diger konularla baglantili ve arastirma alaninda énemli bir yere sahip
oldugu anlasilmaktadir.

3 Bir konunun ne kadar gelistigini ve arastirmalarda ne kadar derinlemesine incelendigini gosterir.
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Yani bu temalar, arastirma alaninda siklikla ele alinan ve bircok diger konuyla baglantili olan temel
konulardur.

3.6. Kaynaklarin Atif Ag1

Kaynaklarin atif a8, ¢alismalarin yayinlanmis oldugu dergi, kitap, rapor vb. kaynaklarin birbirleri
arasindaki atif iliskilerini incelemektedir. Bu kapsamda kaynaklarin atif ag1 analizi sonucu elde edilen
ag haritalar1 ve bu iligkilere gore olusan etki alanlarn gosterilmektedir.

Sekil 12: Kaynaklarin Atif A Haritasi
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Kaynaklarin atif ag1 analizinde sonuclarin daha nitelikli olarak elde edilebilmesi icin birtakim kisitlar
getirilmesi gerekmektedir. Bu kapsamda herhangi bir kaynagin en az bir ¢alismaya ve en az 0 atif
almis olmasi gerektigi kisit1 girilmistir. Bu kapsamda elde edilen bulgulara goére 1088 kaynagin
oldugu tespit edilmis ve bu kaynaklarin 607’sinin birbiriyle baglantili oldugu goériilmistiir. Sekil 12
yukaridaki sonuclara gore olusan ag haritasidir. Agin geneline bakildiginda kaynaklar aldiklar1 atif
yillar1 genellikle 2005 ve dncesinde etkili olduklarin1 gostermektedir. Bu durum 6zellikle 2005 ve
oncesinde etkili olan kaynaklarin alanda kokli bir ge¢mise sahip oldugu gorisinu
giiclendirmektedir. Ek olarak 2005 6ncesi atif sayisi ytliksek olan dergilerin agda iliskileri kurmada
aracilik ve tamamlayici bir rol iistlendigini de ifade etmektedir. Bununla birlikte agda atif iliskilerinin
kaynak tiirti acisindan genelde dergiler arasinda kuruldugu tespit edilen bir diger 6nemli husutur.
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Sekil 13: Bradford Sac¢ilma Yasasi'na Gore Etki Buytikliigi Yiiksek Kaynaklar

v Frekans # =

Bradford (1948) tarafindan ortaya atilan Sagilma? Yasasi’'na gore belirli bir konuda literatiirde birkag
tane c¢ok fazla iiretken olan kaynagin oldugunu bunlar haricinde kalan yayincilarin daha az iiretken
oldugunu ifade etmektedir (Naranan, 1970, s. 631). En az li¢ bolgede incelenen Sagilma Yasasi'nda
bolgeler “core” (merkez), “zone” (bolge) ve “periphery” (cevre) olmak tizere lice ayirlmaktadir. Bu
alanlarda etkin olan dergilerden daha az etkinlige sahip olan dergilere gore kaynaklar
siralanmaktadir. Bradford's Yasasi'na gore birka¢ ¢ekirdek dergi konu hakkinda en fazla yayina
sahipken diger dergiler daha az ve daha yaygin bir dagilim gosterir. Analiz arastirmacilara hangi
kaynaklarin bir konu tizerinde merkezi bir rol oynadigini ve hangi dergilerin daha az etkili oldugunu
gostererek, literatlir taramasi ve arastirma yaparken hangi kaynaklara odaklanmalar1 gerektigi
konusunda yol gosterir. Sekil 13’te yer alan kaynaklar ise literatiir 6zelinde makale sayilarina gore
merkezde yani 1. bolgede bulunan kaynaklar: esas almaktadir. Analiz i¢in ¢alistirilan freq (Frekans)
komutu belirli bir dergide yayinlanan makale sayisini ifade eder. Bir derginin belirli bir konuda ne
kadar yayin yaptigini gésterir ve bu da o derginin o konuya ne kadar hakim oldugunun bir gostergesi
olarak kabul edilmektedir. Bir diger komut ise cumFreq (Kiimiilatif Frekans) komutudur. Komutu
secilen dergilerin frekanslarinin kiimiilatif toplamini ifade eder. Ozetle Bradford's Yasasi analizinde
her bir zone i¢in belirli bir kiimiilatif frekans degerine ulasilincaya kadar dergiler eklenmektedir. Bu
durum her bir bolgenin toplam yayin icindeki agirhgini gosterir ve cekirdek dergilerin konu
lizerindeki toplam etkisini yansitmaktadir.

Yapilan analiz neticesinde frekans ve kiimiilatif frekans degerleri elde edilmistir. Kiimiilatif frekans
degerlerine gore toplam 1088 kaynak ve bu kaynaklarda yayimlanan 4977 dokiiman igerisinde
merkez alan (1. Bolge) konumunda olan 36 kaynagin literatiire katkisinin biiyiik bir yogunlukta
oldugu tespit edilmistir. Buna gore analizler neticesinde kiimiilatif toplamda 36 derginin kiimiilatif
toplam dokiman sayisinin 1617 oldugu tespit edilmistir. S6z konusu kaynaklarin tiirleri
incelendiginde hepsinin dergilerden olustuguda tespite edilen bir diger 6nemli husus olmustur.

1 Yayincilari ii¢ gruba ayrildiginda her grupta yer alan yayinci sayisinin sirasiyla 1:n:n? seklinde siralanacagini ifade eder
(Nash-Stewart, Kruesi ve Del Mar, 2012; Potter, 2010).
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Frekans analizine bakildiginda toplam 1617 dokiimanin 36 kaynaga gore dagilimlar
gozlemlemlenmistir. Buna gore etki biiyiikliigiine gore yapilan siralamada ortalama olarak kaynak
basina 44,3 dokiiman distiigl tespit edilmistir. Bunun yaninda frekans analizine gore “Applied
Economics” dergisi 123 dokiimanla literatiire katki acisindan etkin dergilerin basinda gelmektedir.
Ek olarak sirasiyla “Economic Modelling”, “Public Choice”, “Journal of Macroeconomics” ve “Journal
of Economic Dynamics & Control” dergilerinin merkezi alanin (1. Bolge) en etkin dergileri arasinda
oldugu tespit edilmistir. Bir diger 6nemli husus ise Sekil 13’te s6z konusu dergilerin analizde yer alan
diger kaynaklarla olan etkilesimi incelendiginde s6z konusu kaynaklarin etki biiytikligi oldugunu ve
literatiire katki veren diger kaynaklar1 aga baglayarak bir biitiinliik olusturdugu tespit edilmistir. Bu
kapsamda analizden elde edilen bulgular s6z konusu etki buyiikliklerinin dogruladigin
gostermektedir.

SONUC

Ekonomi disiplininde ekonomik biiytime ve kamu harcamalar iliskisi genel olarak birbiriyle strekli
etkilesim icerisinde olan ve bu etkilesimden kaynakl olarak insanlarin toplumlarin ve devletlerin
etkilendigi konu basliklarindandir. Nitekim birbirlerini olumlu etkilediklerinde insanlara toplumlara
ve devletlere refah saglarken olumsuz etkilendiklerinde sayilan ekonomik aktérlerin refahini
olumsuz etkiledigi bircok teorik ve ampirik calismayla ortaya koyulmustur. iktisat disiplininde bu iki
degiskenin iliskisine bakildiginda literatiirde hem ampirik olarak hem de teorik olarak tizerine ¢ok
disiintilen derinlemesine analizler ve teoriler yazilan konu basliklarindan bir tanesi oldugunu
gorilmektedir. Bu kavramsal ve sayisal zenginligin birbirlerini tetikleyen iktisat okullarinin
teorideki bosluklari doldurma gayretinden ve etkilesim neticesinde ortaya ¢ikan olaylar silsilesinden
kaynakli oldugu diisiiniilmektedir. Esas olarak bu ¢alismanin ortaya konulma amaci bu tiir bogluklar
doldurulurken literatiirde ne gibi degisimler olmus buna bakmak ve gelecekte yapilacak olan
calismalara literatiir adina bir fikrin ortaya koyulmasina yardimci olmaktir. Calisma bibliyometrik
arastirma olmasi miinasebetiyle belirli kisitlar girilerek sekillendirilmistir.

Calismanin ana hatlariyla elde edilen bulgulara bakildiginda yil kisiti olarak 1976-2024 yih
secilmistir. S6z konusu yil aralifi konu 06zelinde g¢alismalarin 6nem kazandigi ve degiskenler
arasindaki iliskilerin en popiiler oldugu yillar olarak karsimiza ¢ikmaktadir. Nitekim yillar icerisinde
calisma sayilarinda siirekli olarak artis trendinin olmasi bu bulgular1 destekler niteliktedir.
Calismanin 1976-2024 yillarn igerisinde girilen anahtar kelimeler ile 4977 ¢alisma yayimlandigi
tespit edilmistir. Ortalama atif sayilar acisindan bir degerlendirme yapildiginda makale basina
diisen atif sayisimin yillar igerisinde degisiklik gosterdigi goriilmektedir. Ozellikle 2001 yilindan
itibaren diislislerin yasanmasi ¢alisma sayisinin artisindan kaynakli yasandigi tespit edilmistir.
Calisma kapsami icerisinde 144 iilke oldugu ve gelismis tlilkelerin alana biyik bir katki sagladigi
goriilmektedir. Ozellikle ABD’'nin 1616 calisma ile alana en biiyiik katkiy1 sagladig1 goriilmektedir.
Toplam kaynak sayisinin 1088 oldugu calismada Bradford Sa¢ilma Yasasi'na gore etki biiytkligu
ylksek olan dergilerin bulunduguda 1. bolgede yer aldig1 ve bu dergilerin hepsinin gelismis tilke
kurumlarina ait olan dergiler oldugu tespit edilmistir. Bu durum ayni zamanda yukarida ifade edilen
gelismis Uulkelerin alana en biiyiik katkiy1 sagladig: ifadesini dogrular niteliktedir. Yillar icerisinde
belgelere yapilan ortalama atif sayisina bakildiginda bu sayinin 17,75 ve 4977 c¢alismada toplam
kullanilan kaynakg¢a sayisinin 166070 oldugu tespit edilmistir. Yazarlarin alana katkilar1 agisindan
bir degerlendirme yapildiginda ise konu o6zelinde 1 ¢alismaya sahip yazarlarin tiim yazarlar
icerisindeki oranin %83 oldugu tespit edilmistir. Ozellikle yapilan analizlerde alanda etkili olan az
saylda yazarin konu 6zelinde birden ¢ok ¢alismasinin oldugu tespit edilmistir. Yazarlar boyutunda
uluslararasi isbirligine bakildiginda ¢ok uluslu yazar ortakliklarinin %21,82 oldugu tespit edilmistir.
Nitekim bu sonuc¢ ag haritasinin genelinden elde edilen bulgular agisindan isbirligi saglamada aglarin
genisletilemedigi dogrulamistir. Saglanan ortakliklarin ise alanda etkin olan birka¢ yazar tarafindan
saglandigl tespit edilen bir diger 6nemli husus olmustur. Ulke isbirliklerinde ézellikle ABD’nin agda

1041



M., Gékmenoglu ve- I. S. Yavuz
[zmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.1418943

gliclii olmasi ve birlestirici bir rol oynadig1 gortilebilmektedir. Tiirkiye'nin ise bu iilkeler igerisinde
144 calisma ile alanda nispeten diger lilkelere gore iyi bir konumda oldugu goriilmiistiir. Anahtar
kelimelerin kullanim durumuna bakildiginda agda 7294 farkli anahtar kelime kullanildig1 tespit
edilmistir. 7249 anahtar kelimeyi kiimeledigimizde 4 ana grupta birbirleriyle kullamim iliskisi
icerisinde oldugu tespit edilmistir.

Literatiire katki agisindan olusturulan matriste (Sekil 13) anahtar kelime kullanimina gore
literatiirtin gelisimi incelenmistir. Nitekim yapilan analizlerle kullanilan anahtar kelimeler sayesinde
konularin gelisim ve ilgi dereceleri eksenlerde takip edilirken ¢ekirdek, temel, nis, 6nemi artan ve
azalan konular seklinde olusturulan matrisle konularin 6nem siralamasi takip edilebilmektedir. Bu
kapsamda yapilan analiz neticesinde “shocks”, “monetary policy”, “consumption” konularinin nis
konular arasinda gelisim ve ilgi derecesi yiliksek olan literatiirde ¢okc¢a ¢alismamis denilebilecek
konular oldugu tespit edilmistir. S6z konusu konularin 6zellikle literatiirde ¢ok fazla ¢alismadigi
cikariminda bulunulabilmektedir ve bu dogrultuda ¢alismalarin bu konular 6zelinde yapilmasinin
alan acgisindan bir¢cok karanlik yonii aydinlatilabilecegi diisiiniilmektedir. Bunun yaninda “growth”,
“economic growth” ve “panel data” konularinin gelisim derecesi olduk¢a yiiksek cekirdek konular
icerisinde yer aldig1 tespit edilmistir. S6z konusu durum o6zellikle panel veri ekonometrisinin
kullanim yayginlhigini arttirarak tilkeler arasindaki etkilesimlerin ortaya cikarilmasini saglayacagi ve
literatiire katki saglanacagi diisiiniilmektedir. Yapilan analizlerden elde edilen bir diger sonug
“policy”, “fiscal policy” ve “model” konularinin ilgi derecesi olduk¢a yiiksek olan temel konulardan
oldugudur. Temel olusturmasi acgisindan bir degerlendirme yapildiginda ekonomik biiylime
modelleri ve kamu harcamalar1 6zelinde elde edilen bulgularin literatiir ile paralellik gosterdigi
diisiiniilmektedir. Onemi artan ve azalan konulara bakildifinda bunlarin “cointegration”, “time
series” ve “public expenditure” konular1 oldugu gortlebilmektedir. Nitekim bu konular hem ilgi

derecesi hem de gelisim derecesi agisindan oldukga diisiik bir konuma sahiptir.

Calisma ozelinde alana iliskin genel bir degerlendirme yapilacak olursa kamu harcamalar ve
ekonomik biiylime alaninin oldukga genis bir literatiire sahip oldugu ancak isbirlikleri agisindan
istenen diizeyde bir etkilesim igerisinde olunamadigi kanisi olusmustur. Ozellikle Tiirkiye
genelindeki arastirmacilarin alan 6zelinde disa agilmasi ve kapsamli ¢alismalar yaparak alandaki
etkinliginin arttirmasi gerekliligi oldugu tespit edilmistir. Tirkiye 6zelinde bu etkinliklerin
artirllmasi icin uluslararasi1 isbirliklerine ihtiyac duyuldugu ancak bu sekilde etkinligin
saglanabilecegi diisiiniilmektedir. Ek olarak arastirmacilara yeni bir yol géstermesi agisindan 6énemi
artan-azalan, ¢ekirdek, nis ve temel konular arasinda ayrimlar iyi yapilarak literatiirde eksikliklerin
konu 6zelinde belirlenerek daha kapsamli ¢calismalarin yayimlanabilecegi ve bu durum saglandigi
taktirde alanda yazar ve tllke olarak etki biiytkligimiziin artacagi diisiiniilmektedir. Model
seciminin farkhilastirilmasi ya da kisitlarin genisletilmesiyle daha farkli sonuclara ulasilabilecegi
diistiniilmektedir. Bu kapsamda elde edilen bulgular belirlenen kisitlar neticesinde ortaya ¢ikmis ve
kapsamli sonuclarin alinmasi arzu edilmistir. Bu calisma, ayrica ilgili konuda gelecege yonelik
calisma yontniin de tayininde faydali olacag: disiiniilmektedir.
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EXTENDED ABSTRACT

A Bibliometric Analysis of the Relationship Between Public Expenditure and Economic Growth:
A Case Study Using VOSviewer and R (Bibliometrix)

1. Introduction

The relationship between public expenditure and economic growth has been extensively explored
through numerous theoretical and empirical studies/discussions over time. Devarajan, Swaroop, and
Zou (1996) validate this perspective, indicating that investigations specifically addressing the public
expenditure and economic growth relationship have been progressively pursued since the 1960s.
The aim of this research is to examine the trajectory of studies over the past five decades, focusing
on the interaction between public spending and economic growth. Within this scope, the study
attempts to shed light on this relationship by utilizing data encompassing works from 1976 to 2024
indexed in the Web of Science.

2. Data Set and Method

In examining the methodology to be employed in the study, it can be discerned from Figure 1 that the
approach unfolds along three primary dimensions. These are the creation of the data collection, the
analysis of the data, and ultimately, the visualization of the data. Each of these main streams is further
subdivided into distinct sections. Initially, when examining the selection of the data collection, it
becomes imperative to impose certain constraints to facilitate the generation of a refined and
accurate dataset. The appropriate dataset is selected by entering keywords chosen from the
literature that are anticipated to define the subject matter more comprehensively. Additionally, the
subject categories listed in the Web of Science (WoS) are updated according to the relevant fields,
and data simplification is conducted. According to these results, while the dataset generated without
subject restrictions through the encoding of keywords amounted to 6,972 records, the imposition of
a selection constraint for appropriate subject headings reduced this number to 4,977, which also
constitutes the dataset to be used in the study. The study has employed a data year restriction
spanning from 1976 to 2024. The second phase of the study involves the analysis of the data to be
used, which also serves to elucidate the study's objectives. Indeed, these objectives include
examining author, institution, and country collaborations, keyword usages, the utilization of sources
where studies are published, and the analysis of the large datasets derived from these (Sietal, 2019,
p. 3). In line with these objectives, it will be possible to identify where the subject-specific studies
currently stand, where they might head in the future, as well as the emergent relationships.
Concurrently, during the relevant analyses, efforts are made to determine if there is any divergence
in the results obtained from two different applications. In the final phase of the study, visualizations
are constructed pertaining to the analyzed dataset.

3. Empirical Findings

The study encompasses 4,977 documents published between the years 1976 and 2024. These
documents are derived from a total of 1,088 sources. The average age of the analyzed documents is
approximately 10.4 years, with an average citation count per document of 17.75. The total number
of references identified is 116,070, with 7,294 different keywords utilized across these studies. The
total number of authors is 7,747, with single-authored documents accounting for 1,446. It is observed
that on average, there are collaborations of 2 authors per document. The international co-authorship
rate has been calculated at 21.82%, indicating that more than a fifth of the total publications have
been produced in international collaboration. Figure 2 examines the distribution of the types of
documents used as the data set in the study. According to Lotka's law, it has been determined that
83% of the authors have contributed to only one document, while 10% have signed two studies. The
number of authors with 10 or more publications has been identified as only 19. In light of the related
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data, it is observed that the distribution of authors supports Lotka's Law. In Country Collaboration,
it has been determined that there are countries within the largest network of 144 countries, with 115
of them interconnected. In the country collaboration network analysis, the most influential countries
are observed to be the USA, UK, and China. Additionally, Turkey is identified as being in the 12th
position. Another distinctive point in the figure is that it is understood that countries generally have
a predominance of Single Country Publications (SCP). Multiple Country Publications (MCP) are found
to be relatively less in number. Thus, it is understood that effective countries generally publish
independently, and as a result, international collaboration is not at the desired level. Looking at the
institution collaboration network, 3,829 institutions have been identified. According to the network
map, institutions such as the National Bureau of Economic Research (NBER), Centre for Economic
Policy Research (CEPR), and the World Bank are observed to have a high average citation and hold
central positions in the network in terms of total connection strength. In author collaboration,
according to the results, there are 7,747 authors in the network, with the largest cluster in the
collaboration comprising 106 authors, and it has been determined that there is an international
collaboration between authors that can be characterized as East-West. Within the conducted
analyses, it is visible that keywords cluster in four main groups. When the circle size is used as a
constraint, keywords such as economic growth, government expenditure, fiscal policy, vector
autoregression, panel data, inflation, endogenous growth, monetary policy, shocks, taxation are seen
to be centrally placed in the network. Looking at the network formed by the sources, it has been
determined that there are 1,088 sources, with 607 of them interconnected. Looking at the frequency
analysis for the sources, the distribution of a total of 1,617 documents according to 36 sources has
been observed. Accordingly, based on the magnitude of impact, it is identified that on average, there
are 44.3 documents per source. The journal "Applied Economics"” leads in terms of contribution to
the literature with 123 documents. Additionally, "Economic Modelling", "Public Choice", "Journal of
Macroeconomics”, and "Journal of Economic Dynamics & Control" have been identified among the
most influential journals in the central field (Zone 1).

4. Discussion and Conclusion

The development of the literature based on keyword usage has been examined in the matrix formed
for contribution to the literature (Figure 13). Indeed, with the analyses conducted, the development
and interest levels of topics are followed along the axes using keywords, while the matrix created for
core, fundamental, niche, increasing, and decreasing importance topics allows for the tracking of the
significance hierarchy of the subjects. Consequently, from the analysis, it has been identified that the
subjects of “shocks”, “monetary policy”, and “consumption” fall within niche topics that exhibit high
development and interest levels but are not extensively worked on in the literature. It can be inferred
that especially these subjects have not been extensively explored in the literature and thus,
conducting studies specifically on these topics could illuminate many unexplored aspects of the field.
Moreover, it has been determined that subjects such as “growth”, “economic growth”, and “panel
data” are among the core topics with a very high level of development. This condition, particularly
with the increasing use of panel data econometrics, is expected to enhance the uncovering of
interactions between countries and contribute to the literature. Another result obtained from the
analyses is that the topics of “policy”, “fiscal policy”, and “model” are fundamental subjects with a
very high level of interest. Upon evaluation in terms of fundamental formation, it is believed that the
findings on economic growth models and public expenditure are in parallel with the literature.
Looking at topics of increasing and decreasing importance, these are seen to be “cointegration”, “time
series”, and “public expenditure”. Indeed, these subjects have a very low position in terms of both
interest and development levels.

If a general evaluation specific to the field is to be made for the study, it is conceived that the field of
public expenditure and economic growth possesses an extensive literature, yet it has not achieved
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the desired level of interaction in terms of collaborations. It has been identified that especially
researchers in Turkey need to open to international forums and conduct comprehensive studies to
increase their effectiveness in the field. It is believed that international collaborations are necessary
to enhance these activities specifically in Turkey, and only through this can effectiveness be achieved.
Additionally, in terms of guiding researchers to new paths, it is considered that making distinctions
between increasing-decreasing importance, core, niche, and fundamental topics, and identifying gaps
in the literature on a subject-specific basis, could lead to the publication of more comprehensive
studies. This, in turn, is thought to increase our impact as authors and countries in the field. It is
believed that different outcomes could be reached by diversifying model selections or expanding
constraints. The findings obtained are the result of defined constraints, and comprehensive results
have been sought.
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OZGUN ARASTIRMA

Tiirkiye’de Di1s Borcun Enflasyon Uzerindeki Simetrik ve Asimetrik EtKisi:
Dogrusal Olmayan ARDL Analizi

Erdal ALANCIOGLU 1, Seyit Ali MiCOOGULLARI 2

Ozet
Gelismekte olan iilkeler, altyapi projeleri gibi kritik yatirimlari finanse etmek ve ekonomik biiytimeyi desteklemek amactyla
siklikla dis bor¢clanmaya basvurur. Bu tilkeler, genellikle yeterli i¢ tasarruflari olmadigi icin, tasarrufve yatirim arasindaki
agigi kapatmak tizere dis kaynaklara yénelirler. Tiirkiye'de 1998-2021 yillari arasini kapsayan bu ¢alisma, dis borg¢larin
enflasyon itizerindeki etkilerinin asimetrik mi yoksa simetrik mi oldugunu degerlendirmeyi amaglamaktadir. Bu baglamda,
calisma dis bor¢ stoklarindaki artis ve azalislarin enflasyon iizerinde nasil bir etki yarattigini analiz ederek, bu iligkinin
dogasini ortaya koymay! hedefler. Calismada kullanilan dogrusal olmayan Otoregresif Dagitilmis Gecikme (NARDL)
modeli, hem pozitif hem de negatif dis bor¢ degisimlerinin enflasyon iizerindeki etkilerini incelemek icin tercih edilmigtir.
Analiz sonuclari, dis borg stoklarindaki her iki yénlii degisimlerin de kisa ve uzun dénemde enflasyon lizerinde pozitif ve
anlamli bir etkiye sahip oldugunu géstermektedir. Bulgular, dis borcun enflasyon iizerindeki etkisinin zaman iginde
asimetrik bir yapi sergileyebilecegini gostermektedir. Bu asimetri, dis borcun artirilmasinin veya azaltilmasinin, enflasyon
lizerinde farkl etkiler yaratabilecegini ve bu etkilerin ekonomik politika agisindan dnemli sonuglar dogurabilecegini
gostermektedir. Sonug olarak, bu ¢alisma, Tiirkiye érneginde dis bor¢clanmanin ekonomik sonuglarini detayl bir sekilde
inceleyerek, dis borg stoklarinin yénetiminde dikkatli olunmasi gerektigini vurgulamaktadir. Hem kisa hem de uzun
dénemde enflasyon lizerinde belirgin etkilere sahip olan dis borg dinamikleri, politika yapicilar icin énemli bilgiler
sunmaktadir. Bu nedenle, calisma hiikiimete ve ilgili makamlara, dis borcu artirma kararlarinda temkinli davranmalari ve
enflasyonist baskilart minimize edecek stratejiler gelistirmeleri yéniinde énerilerde bulunmaktadir
Anahtar kelimeler: Dis borg, Enflasyon, Asimetrik etki, Tiirkiye
Jel Kodu: F34, C31, C32

Symmetric and Asymmetric Effects of External Debt on Inflation in Tiirkiye: Nonlinear ARDL
Analysis
Abstract

Developing countries often resort to external borrowing as an indispensable resource to support economic growth and
finance critical investments such as infrastructure projects. These nations typically turn to external sources to bridge the
gap between insufficient domestic savings and investment needs. This study, covering the years 1998-2021 in Turkey, aims
to assess whether the effects of changes in external debt on inflation are asymmetric or symmetric. In this context, the study
seeks to analyze how increases and decreases in external debt stocks affect inflation, thereby elucidating the nature of this
relationship. The study employs the nonlinear Autoregressive Distributed Lag (ARDL) model to examine the impacts of both
positive and negative changes in external debt on inflation. The analysis results indicate that changes in external debt
stocks, whether increases or decreases, have a positive and significant impact on inflation in both the short and long run.
The findings point to an asymmetry in the long-run effects of external debt on inflation, suggesting that increasing or
decreasing external debt can have different impacts on inflation, with significant implications for economic policy. In
conclusion, this study provides a detailed examination of the economic outcomes of external borrowing in the Turkish
context, emphasizing the need for caution in managing external debt stocks. The dynamics of external debt, which have
substantial effects on inflation in both the short and long run, offer important insights for policymakers. Therefore, the
study recommends that the government and relevant authorities exercise caution when making decisions to increase
external debt and develop strategies to minimize inflationary pressures
Keywords: External debt, Inflation, Asymmetric effect, Turkiye
Jel Codes: F34, €31, €32
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1. GIRIS

Gelismekte olan tulkelerde dis borg, gelismis tilkelere gore daha 6nemlidir. Gelismekte olan tilkelerin
ekonomik kalkinmalarini tamamlayabilmeleri ve siirdiiriilebilir ekonomik biiylimeyi
saglayabilmeleri icin yatirim yapmalar1 gerekmektedir. Gelismekte olan iilkelerde yatirimlarin
finansmaninin kaynagini olusturan yurt ici tasarruflarin yetersiz olmasi, bu tilkeleri dis bor¢lanmaya
zorlamaktadir. Bu durum, biitce a¢igin1 artirmakla kalmaz, ayn1 zamanda tasarruf-yatirim agigini
kapatmak i¢in dis bor¢lanmanin kaginilmaz hale gelmesine neden olur. Bu nedenle, genellikle biitge
acigiyla karsi karsiya olan bu tilkelerde yatirimi kolaylastirmak icin dis finansman oldukca 6nem arz
etmektedir (Ngangnchi ve Joefendeh, 2021).

Enflasyonun temel bir makroekonomik gosterge olmasi ekonominin durumu hakkinda fikir
vermektedir. Bir ekonomide fiyatlar genel diizeyinin siirekli olarak artmasi paranin satin alma
gliclinli azaltmaktadir. Bu durum zamanla insanlarin yasam standartlarini diistirebilir. Bu nedenle
istenmeyen etkiler dogurmakta ve dolayisiyla tiim ekonomiler i¢in kiiresel bir endise ve tehdit
olusturmaktadir (Asmamaw, 2011). Yiiksek enflasyonun gelismekte olan iilkelerin biiylimesine
yonelik bir tehdit oldugu degerlendirilmektedir. Ancak bu iilkelerin ¢ogunun biitce aciklarinm
kapatmak ve ekonomik biiytimeyi siirdiirmek i¢in bor¢clanmasi gerekmektedir.

Dis bor¢lanma ya da dis finansman, bir ulusun ekonomik gelisim siirecinde i¢ yatirimlar: desteklemek
amaciyla kritik bir kaynak islevi goriir. Bu, 6zellikle yerel finans piyasalar1 heniiz gelismemis ve
ekonomik altyapilar1 nispeten zayif olan tilkeler icin gegerlidir. Bu tiir durumlarda, dis borg, gerekli
sermayeyi saglayarak kalkinma projelerinin hayata gecirilmesinde temel bir rol tistlenir. Dis borg
kullaniminin, enflasyon basta olmak iizere, makroekonomik gostergeler tizerinde genis capl etkileri
bulunur, bu etkiler hem pozitif yonde (yatirim ve biliyiime tesviki) hem de olumsuz yonde (borg
stirdiiriilebilirligi sorunlari) olabilir. (Tskhadadze, 2019). Bu baglamda, dis bor¢larin yonetimi,
0deme kapasitesi ve ekonomik biiyiime oranlar gibi faktorlerle yakindan iliskilidir. Etkili bir borg
yonetimi stratejisi, bu kaynaklarin optimal kullanimini saglayarak ekonomik biiylime i¢in saglam bir
zemin hazirlar. Ayrica, dis borglarin ekonomi iizerindeki etkisi, borclanma kosullari, kullanim
alanlari ve geri 6deme yapilarina bagh olarak degiskenlik gosterir. Bu nedenle, bor¢clanma ve yatirim
kararlarinin, uzun dénemli ekonomik planlama ve kalkinma hedefleri ile uyumlu olmasi biiylik 6nem
tasir. Dolayisiyla, dis borglar, sadece finansal bir kaynak olmanin 6tesinde, bir tlkenin kalkinma
stratejisinin 6nemli bir parcasi olarak goriilmelidir.

Dis borg¢larin enflasyon iizerine etkileri, tilkelerin ekonomik gelismislik seviyelerine gore degisiklik
gostermektedir. Dis bor¢clanmanin fiyatlara etkisi konusunda ise iki karsit goriis bulunmaktadir.
Birinci goriis, dis borcun ekonomi iizerinde enflasyonist bir etki olusturacagini savunmaktadir. Dis
bor¢lanma yoluyla elde edilen gelirlerin tiiketime kullanilmasi durumunda toplam talep ve fiyatlar
genel diizeyi artacaktir. Ayrica dis borg¢larin siirekli artmasi ihracat gelirlerini olumsuz etkileyerek
ekonominin enflasyonist bir siirece girmesine neden olacaktir. Bir baska deyisle, dis borcun
kapatilmasi amaciyla ihracati artirma baskisi, uluslararasi piyasalarda ihra¢ edilen mallarin
fiyatlarinin diismesine neden olarak ihracat gelirlerini azaltacaktir. Thracat gelirleri azalan bir iilke,
gelirini artirmak i¢in ihracat miktarini artirmaya calisacak, ancak iilkenin iiretim kapasitesinin sinirh
olmasi yurt ici mal arzinin azalmasina yol agacaktir (Umit ve Dagdemir, 2023). Yurt i¢ci mal arzinin
yurt ici talebi karsilayamamasi fiyatlar genel diizeyinin de artmasina neden olacaktir. Ulkelerin asir
bor¢lanmasi, borglarin geri 6denmesinde zorluklara neden olabilir ve bu da daha fazla bor¢glanmay1
zorlastirir. Bu borglarin geri 6denmesi biiyiik 6l¢iide uluslararasi déviz piyasasindaki doviz kuru
dalgalanmalari tarafindan belirlenmekte ve bu da enflasyon yoluyla borcun 6denmesinin maliyetini
artirabilmektedir. Bu durum, para otoritelerinin ve politika yapicilarin, déviz kurunun deger
kazanmasi ve kamu borcundan kaynaklanan enflasyon baskisinin etkisi konusunda giderek daha
fazla endiselenmesine neden olmaktadir (Demir ve Cetin, 2020: 35).
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Dis borcun siirdiirilememesi, bazi iilkelerin temerriide diismesine yol acabileceginden iilke
ekonomisi agisindan risk olusturmaktadir. Gelismekte olan {ilkelerin egitim, saghk ve altyapi
sektorlerine daha az yatirim yapilmasi nedeniyle bu durum ekonomik biiylimeyi engelleyebilir veya
azaltabilir. Bor¢ verimli bir sekilde kullanilmadiginda bu durum bir zayiflik kaynag1 haline gelir.
Tiiketicilerin toplam talebi artar ve bu da enflasyona neden olur. Bu finansal kaynaklarin, ulusal
ekonomiler tarafindan i¢ pazarlara yonlendirilmesi ve yatirimlar ile genel talebi artiric1 yontemlerle
kullanilmasi, zaman zaman enflasyon iizerinde baski olusturabilir. Ancak borg alinan paranin etkin
bir sekilde kullanilamamasi bir iilkenin dis bor¢ stokunun artmasina ve bu da enflasyonist baskiya
neden olmaktadir (Sims, 2016). Sonu¢ olarak, gelismekte olan iilkelerde yiliksek borg seviyeleri
yliksek enflasyonla iliskilidir. Dis borcun enflasyon lizerindeki etkisi, kamu borglariyla finanse edilen
harcamalarin kisa dénemde makroekonomik talebi artirirken orta ve uzun dénemde enflasyonu
artirmasi durumunda ortaya ¢ikabilir. Ayrica, parasal genisleme paranin deger kaybetmesine, ithalat
maliyetlerinin artmasina ve sonucta enflasyona neden olabilir (Nastansky & Strohe, 2015).

Ikinci gériise gore dis borg, ekonomi iizerinde daraltici bir etki yaratacak ve ekonominin deflasyonist
bir slirece girmesine yol acacaktir. Dis bor¢ araciligiyla saglanan fonlarin, piyasaya stiriilmeden 6nce
mevcut borglarin 6denmesi veya kar amacl dis yatirnmlar gibi alanlarda kullanilmasi, deflasyonist
etkilere yol acabilir. Essien vd., (2016); Karakaplan, (2009) ve Taghavi, (2000) calismalar dis borg
ile enflasyon arasinda negatif bir iliski bulmustur.

Turkiye yillar icinde giderek artan miktarda dis bor¢ biriktirmis gelismekte olan bir iilke
konumundadir. Bu durum gelismekte olan iilkelerin gelecekteki siirdiiriilebilirlik kabiliyetleri
konusunda endiselere neden olabilmektedir. Ozellikle Tiirkiye’de, déviz kurunun ¢ok zayif olmasiyla
birlikte dis bor¢ endise verici bir oranda artmaktadir. Diinya Bankasi 2022 yili kalkinma
gostergelerine gore, Tiirkiye'de dis borg stoklar1 /GSMH % 54.21 gibi oldukga ytiksek bir diizeydedir.
Ayrica Sekil 1'de de gosterildigi tizere dis borg stoklari, toplam cari fiyatlarla, 435.45 milyar dolar
seviyesindedir.

Sekil 1: Tiirkiye’de Dis Bor¢ Stoku ve Enflasyon
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Kaynak: TUIK verileri ile Yazarlar tarafindan olusturulmustur.

Bu calismada Tiirkiye i¢in dis borg ile enflasyon arasinda kisa ve uzun dénemlerde asimetrik bir
iliskinin olup olmadiginin tespiti 6nem arz etmektedir. Ayrica, bor¢ yonetimine ihtiyath bir yaklasim
saglanmasina yardimci olacaktir. Bu dogrultuda Turkiye'nin 1998-2021 dénemine ait verileri, zaman
serisi yontemi ile analiz edilmektedir. Tiirkiye icin dis bor¢ enflasyon iliskisini ve bunun potansiyel

1051



E. Alancioglu - S. A. Migoogullari
[zmir Iktisat Dergisi / [zmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.1460381

asimetrik etkisini degerlendiren ampirik bir ¢calisma yapilmamistir. Bu mevcut ¢alisma literatiirdeki
bu boslugu doldurmay1 amaclamaktadir.

Calisma dért boliimden olusmaktadir. Birinci béliimde ilgili literatiir ézetlenmektedir. Ikinci
béliimde yéntem ve model agiklanmaktadir. Ugiincii béliimde elde edilen bulgular tartisiimaktadir.
Dordiincii béliimde ise, bulgular dogrultusunda genel bir degerlendirme ve politika onerileriyle
calisma sonlanmaktadir.

2. LITERATUR iNCELEMESI

Literatiirdeki kapsamli bir inceleme, dis bor¢larin ekonomik biiylime ve enflasyon tizerindeki
etkilerini genellikle gelismekte olan iilkelerde yogun bir sekilde ele aldigin1 gostermektedir. Bu
baglamda, genel teori, dis bor¢larin ekonomik biliytimeyi kisitlayici bir etkiye sahip olabilecegi ve ayni
zamanda enflasyonu artirabilecegi lizerine temellenmistir. Bu 6n kabul, literatiirdeki ¢esitli ampirik
calismalar tarafindan desteklenmektedir.

Bircok arastirma, dis borg¢lanmanin ekonomik biiylime iizerinde olumsuz bir etkiye sahip
olabilecegini ve enflasyonu artirabilecegini ortaya koymaktadir. Ulusoy ve Kiiglikkale'nin 1996
tarihli calismasi, 1950-1992 yillar1 arasinda Tirkiye'deki dis borglarin ekonomik biiylime ve
enflasyon lzerindeki etkilerini nedensellik analizi yoluyla incelemistir. Arastirma sonuglari, dis
bor¢larin uzun dénemde ekonomik biliyiimeyi olumsuz etkiledigini, ancak enflasyon seviyelerini
ylkselttigini gostermistir. Sulaiman ve Azeez'in 2012 yilinda gerceklestirdigi ¢alisma, Nijerya'nin
1970-2003 donemine odaklanarak, en kiiclik kareler yontemini kullanarak dis borcun ekonomi
tizerinde, 6zellikle enflasyon gibi makroekonomik degiskenler iizerinde olumsuz bir etki yaptigin
ortaya koymustur. Ayrica, Nastansky ve digerlerinin 2014 yilinda yaptig1 bir baska ¢alisma, Almanya
ekonomisini 1991-2010 yillan arasindaki donemde incelemis ve li¢ aylik verileri kullanarak kamu
borglari ile enflasyon arasindaki iliskiyi Johansen yaklasimiyla hesaplanan bir vektor hata diizeltme
modeli araciligiyla analiz etmistir. Bu ¢alismanin sonuclari, kamu borg seviyesinin tiiketici fiyatlar
lizerinde 6nemli bir etki yarattigini, yani kamu borg¢larinin enflasyon iizerinde istatistiksel olarak
anlamli bir etkiye sahip oldugunu géstermistir.

Akan ve Kanca'min (2015) yaptiklan arastirma, 1980-2012 yillar1 arasinda Tirkiye'deki dis
bor¢lanma, ekonomik biiylime ve enflasyon iliskisini incelemektedir. Arastirmanin bulgulari,
ekonomik biliyiimenin hem dis bor¢lar1 hem de enflasyonu artirdigini ortaya koymustur. Ayrica,
varyans ayristirmasl sonucunda, dis borg¢lardaki degisikliklerin enflasyonu etkileyebilecegi
belirlenmistir. Mweni vd. (2016) tarafindan yapilan ¢alisma, Kenya'nin 1972-2012 dénemi icin dis
borcun enflasyon ilizerindeki etkisini zaman serisi verileri kullanarak analiz etmis ve dis borcun
enflasyon iizerinde pozitif bir etki yarattigi sonucuna varmistir.

Lopes da Veiga vd. (2016) 1950-2012 yillar1 arasinda 52 Afrika tlilkesinde kamu borcu, ekonomik
biiylime ve enflasyon iliskisini incelemislerdir. Arastirma sonuclari, yiiksek kamu borcunun
ekonomik biiylimeyi olumsuz etkiledigini ve enflasyonu artirdigini1 géstermistir. Ekinci, 2016 yilinda
Turkiye icin 2003-2015 donemini kapsayan bir calisma yaparak, basit dogrusal regresyon yontemi
ile enflasyon ve dis borg arasindaki iliskiyi incelemistir. Calismanin sonuglari, enflasyon ile dis borg
arasinda giiclii bir pozitif iliski oldugunu ortaya koymustur.

Yenipazarl ve Demir (2019) Tiirkiye'deki dis bor¢larin enflasyon tizerindeki etkisini 2003: Q1-2017:
Q4 donemi icin tli¢ aylik veriler kullanarak vektor otoregresif yontemle test etmislerdir. Arastirma,
dis borg¢lardaki artisin kisa donemde enflasyona karsi etkiler yarattigini; ancak uzun dénemde bu
durumun tersine donerek enflasyonu tetikledigini géstermistir. Bu ¢alismalar, farkli cografyalarda
ve zaman dilimlerinde dis borglarin makroekonomik degiskenler iizerindeki cesitli etkilerini gozler
Ontline sermektedir.
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Tskhadadze'nin (2019) ¢alismasi, 2003-2017 yillar1 arasinda Giircistan ekonomisinde dis bor¢larin
enflasyon iizerindeki etkisini incelemistir. Arastirma sonuglari, yiiksek seviyedeki bor¢lanmanin
enflasyon iizerinde belirgin enflasyonist etkilere yol ac¢tigin1 ortaya koymustur. Bu bulgu, dis
bor¢lanmanin makroekonomik dengeler lizerinde 6nemli etkilere sahip olabilecegini ve 6zellikle
enflasyonist baskilar agisindan dikkatli yonetilmesi gerektigini gostermektedir. Buyrukoglu ve
Canbolat (2023), Tiirkiye’de 2006:Q1-2023:Q1 donemindeki kamu dis bor¢ stokunun enflasyon
uzerindeki etkisi VAR analizi ve Granger Nedensellik testi ile arastirilmistir. Elde edilen bulgulara
gore, kamu dis bor¢ stokundan enflasyona dogru %1 anlamlilik diizeyinde Granger nedensellik
iliskisi tespit edilmistir.

Literatiirde yapilan gesitli arastirmalar, dis bor¢larin ekonomik biiylime ve enflasyon iizerindeki
etkilerini genis bir cografyada ve farkli zaman dilimlerinde ele alarak, bu konuda kapsamli bir anlayis
gelistirmemize olanak tanimistir. Bu ¢calismalarin genelinde, dis borglarin, 6zellikle gelismekte olan
tilkelerde, ekonomik biiyiime ve enflasyon iizerinde belirgin bir etkiye sahip oldugu yoniinde bir
goris birligi bulunmaktadir. Ekonomik biiylime ag¢isindan, dis bor¢lar belirli sartlar altinda
yatirimlar1 finanse ederek biliylimeyi destekleyebilirken, yonetimindeki aksakliklar biiylime
lizerinde olumsuz etkilere yol acabilmektedir. Ote yandan, enflasyon iizerindeki etkisi daha ¢ok
bor¢lanma miktarinin yonetimine ve ekonomik politikalara bagh olarak degisiklik gostermektedir.
Yiiksek oranda bor¢lanmanin enflasyonist baskilar tetikleyebilecegi, ancak uygun politikalarla bu
risklerin yonetilebilecegi gozlemlenmistir. Sonug olarak, dis borglar, gelismekte olan iilkelerin
ekonomik gelisiminde o6nemli bir ara¢ olabilirken, bu aracin etkin bir sekilde kullanilmasi,
makroekonomik dengelerin korunmasi ve siirdiiriilebilir kalkinmanin saglanmasi i¢in biyiik bir
onem tasimaktadir. Literatiirdeki bulgular, bu yonde atilacak adimlarin planlanmasi ve
uygulanmasinda degerli bilgiler sunmakta, boylece dis borglarin potansiyel faydalarindan en iyi
sekilde yararlanilmasini ve olasi risklerin minimize edilmesini saglamaktadir.

3. YONTEM

Bu calismada, 1998-2021 dénemi i¢in Tiirkiye'nin ¢eyrek verilerinden elde edilen zaman serisinden
yararlanilmaktadir. Bagimli degisken olan enflasyon tiiketici fiyat endeksi ile 61¢tilmektedir. Modelde
ENF ile simgelenmistir. Dis borg, dolar cinsinden toplam dis borg¢ stoku ile olgiiliirken, DB ile
simgelenmistir. Reel doviz kuru (DK), ticari aciklik (TA) ve yurtici yatirim (YTR) kontrol degiskenleri
olarak modele dahil edilmistir. Tiim veriler Diinya Bankas istatistiklerinden (World Development
Indicators-WDI) alinmistir. Degiskenlere iliskin tanimlayici istatistikler Tablo 1'de gosterilmektedir.

Tablo 2: Tanimlayici istatistikler

Degiskenler Gozlem Ortalama Standart Minimum Maksimum
Sayisi Sapma

ENF 96 20.68583 20.59654 5.760937 73.87813

DB 96 2.86E+11 1.29E+11 9.66E+10 4.63E+11

YTR 96 25.69343 3.558576 17.59847 30.29198

DK 96 98.47094 16.93373 47.61000 127.7100

TA 96 51.03083 7.470551 37.30594 77.06875

Not: Tablodaki veriler orijinal gézlemlerdir.

Calisma, dis borcun enflasyon iizerindeki artan ve azalan etkisini arastirmak i¢in dogrusal olmayan
ARDL'yi kullanmaktadir. Standart ARDL, degiskenler arasindaki yalnizca dogrusal veya simetrik
iliskiyi yakalar ancak dogrusal olmayan veya asimetrik baglantiy1 yakalayamaz (Shin vd., 2014). Bu
nedenle, standart ARDL, degiskenler arasindaki dogrusal olmayan dinamikleri icerecek, ancak
geleneksel ARDL'nin tiim niteliklerini koruyacak sekilde genisletilmistir. Bu modelin temel amaci,
bagimiz degiskenlerin arttirilmasinin veya azaltilmasinin bagimh degisken tizerindeki etkisini
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anlamaktir. Tirkiye’de dis borcun enflasyonla dogrusal olmayan bir iliskisinin olup olmadigini
arastirmak i¢in ¢calismada NARDL yontemi kullanilmistir.

NARDL yo6ntemine iliskin genel 6zellikler su sekilde verilmistir;
ENF, = by + b;DBF + b,DB7 + b3sDK; + b,YTR, + bsTA; + ty¢ ... (D

Denklem 1’deki, b;DB7 ve b,DB; toplam dis borgtaki pozitif ve negatif degisikliklerin kismi
toplamidir ve asagidaki sekilde tiiretilir;

+ ‘ + ‘ (2)
DBy = z ADB;" = z max(ADB;,0) .....
i=1 j=1
B t B t . (3)
DB; = Z ADB;” = z min(ADB;, 0) .....
i=1 j=1
Tim degiskenlerin dahil edilmesiyle NARDL su sekilde goriiniir;
P Pt + (4)
AENFt = bOl + ) bliVENFt—l + ) bZi ADBt—l
l;l pl=1
4 Z b3, ADB, + z by ADK,_,
;')=1 l'=pO

i=0 i=0
+ bg DB} | + b5 DB;_ | + byyDK;_1 + b;;YTR,_;
+ blzTAt_l + I/lt EET)

Denklem 4’te, ENF= enflasyon; DB= dis bor¢; DK=reel doviz kuru; YTR=yurt i¢i yatirim; TA= ticari
aciklik degiskenlerini simgelemektedir. y,= hata terimini; V= fark; b; — bg=kisa donem katsayisy;
b; — b;,=uzun dénem katsayisidir. p optimal gecikme uzunlugu; b, sabit katsayy; b;; ve b3; kisa
doénemli asimetrik katsayilari; bg ve by ise uzun dénemli asimetrik katsayilaridir.

Dogrusal olmayan veya asimetrik ARDL'de uzun donemli iliskiyi belirlemek igin ilk olarak
esbiitiinlesme iliskisine bakilmaktadir. Pesaran vd., (2001) tarafindan hesaplanan F istatistikleri,
hesaplanan tst kritik sinirla karsilastirlmistir. Hesaplanan F istatistigi tist sinir icin kritik
degerlerden biiytlik oldugunda esbiitiinlesme oldugunun kanitidir.

Enflasyon ile dis bor¢ arasinda uzun veya kisa donemli asimetri iligkisinin var olup olmadigini
belirlemek icin kisa dénemli veya uzun dénemli simetri sifir hipotezini kisa dénemli veya uzun
donemli asimetri alternatif hipotezine karsi test eden Walt testi kullanilmaktadir (Aimola ve
Odhiambo, 2022).

ECM'nin dogrusal olmayan gosterimi su sekilde verilmistir;

E P E P + (5)
AENFt S bOl + bll VENFt_l + ) bzt ADBt—l
i=1 =1

P p

+ Z b3; ADB[_; + Z b,; ADK,_,
}3=1 i;O

+ Z bs;AYTR,_y + )  be;ATA;_1 + AECT;_,
=0 =0

+ Uig e
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Burada ECT,_,bir donem gecikmeli hata diizeltme terimidir. A katsayisi ayarlama hizidir ve uzun
donemli yakinsamay1 gostermesi icin anlamli ve negatif olmasi gerekir.

4. BULGULAR
4.1. Birim Kok Testleri

Zaman serisi verilerinin 6nemli bir kosulu olarak degiskenlerin duraganliginin sinamasi
gerekmektedir. Serilerin duraganligi ADF ve PP birim kok testi kullanilarak incelenmistir. Birim kok
test bulgular1 Tablo 2’de gosterilmektedir.

Tablo 2: Birim Kok Test Sonuclari

Test Degiskenleri Diizey Birinci Fark Karar
Trendli Trendsiz Trendli Trendsiz

InENF -1.857 -0.596 -3.411 -3.445 1(1)
(0,375) (0.456) (0.013) (0.000)

InDB -2.226 1.897 -2.852 -2.048 1(1)
(0.198) (0.985) (0.055) (0.039)

ADF  InDK -0.288 -0.787 -10.722 -10.710 1(1)
(0.921) (0.372) (0.000) (0.000)

InYTR -1.965 0.776 -4.245 -4.181 1(1)
(0.301) (0.879) (0.001) (0.000)

InTA -0.083 1.936 -5.310 -4.887 1(1)
(0.947) (0.987) (0.000) (0.000)

InENF -1.635 -0.581 -5.038 -5.068 1(1)
(0.460) (0.463) (0.000) (0.000)

InDB -1.978 3.731 -4.603 -3.578 1(1)
(0.295) (0.999) (0.000) (0.000)

PP InDK 0.237 -0.901 -10.902 -10.759 1(1)
(0.973) (0.323) (0.000) (0.000)

InYTR -1.630 -1.630 -5.508 -5.536 1(1)
(0.463) (0.463) (0.000) (0.000)

LnTA 0.138 1.389 -4.600 -4.382 1(1)
(0.941) (0.958) (0.000) (0.000)

Her iki test i¢in birim kok testleriyle yapilan degerlendirmede, varsayilan bos hipotez serinin
duragan olmadigini ifade ederken, alternatif hipotez serinin duragan oldugunu o6nerir. Bir serinin
birim kok icermemesi, yani duragan olmasi, bu serinin biitiinlesme diizeyinin I(0) oldugunu belirtir.
Eger serinin duraganlik durumu birinci fark alindiginda saglaniyorsa, bu durum serinin biitiinlesme
diizeyinin I(1) oldugunu gosterir. Tablo 2.’deki sonugclara gore seriler diizeyde duragan olmamakla
birlikte, birinci farklarinin alinmasiyla duragan hale geldikleri gézlemlenmistir. Bu durum, incelenen
tiim serilerin I(1) biitlinlesme diizeyinde oldugunu isaret eder. Bu bulgular 1s181nda, Autoregressive
Distributed Lag (ARDL) ve Nonlinear Autoregressive Distributed Lag (NARDL) modelleri gibi sinir
testi yontemlerinin uygulanabilirligi miimkiindiir.

4.2 Esbiitiinlesme Testi

Bu ¢alismada dis bor¢lanmanin enflasyon tizerindeki asimetrik veya simetrik etkisi incelenmektedir.
Bu baglamda seriler arasindaki uzun dénemli iliski, dogrusal olmayan kisa ve uzun dénemli tahmin
edilen katsayilar Tablo 3 ve Tablo 4’te gosterilmektedir.

Tablo 3: NARDL Sinir Testi Sonuglari

Istatistik Alt Sinir, 1(0) Ust Sinir, I(1)
5.865 %10 1.99 2.95
%5 2.27 3.28
%1 2.88 3.99
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Tablo 3’teki esbiitiinlesmeye yonelik NARDL sinir testi sonuglari, degiskenler arasinda %1 anlamh
diizeyde bile esbiitiinlesme oldugunu gostermektedir. NARDL sinir testinin hesaplanan F istatistigi
tim kritik degerlerde st sinirdan biuyiiktiir. Boylece calismada kisa ve uzun donemli iligki
belirlenebilmektedir.

Tablo 4: Kisa ve Uzun Dénem NARDL Sonuglari

Degisken Katsayi tistatistik Olasihik
Uzun Dénem

Sabit Terim 15.494 3.9771%** 0.000
InDB+ 0.402 3.197%** 0.002
InDB- 0.377 2.651** 0.011
InDK* 2.444 5.704*** 0.000
InDK- 1.868 4.694*** 0.000
InYTR 1.789 3.557%** 0.001
InTA 1.147 1.502 0.139
Kisa Dénem

AlnDB+ -0.074 -4.1171%** 0.000
AlnDB- 0.003 0.203 0.840
AlnDK+ -0.077 -2.130** 0.038
AlnDK- 0.028 1.196 0.237
AlnYTR 0.359 8.914*** 0.000
AInTA 0.449 5.832%*x* 0.000
ECT(-1) -0.084 -8.202%** 0.000
Asimetrik iliski F istatistik Olasilik
Uzun dénem asimetri (ENF ve DB) 48.695 0.000
Kisa donem asimetri (ENF ve DK) 30.648 0.000

Not: ***, bos hipotezin %1 anlamlilik diizeyinde reddedildigini gosterir.

Yukaridaki Tablo 4'te sunulan NARDL sonucu, kisa dénemli ve uzun donemli dis bor¢ stoklarinin
enflasyon tlizerindeki pozitif ve negatif etkisini ortaya koymaktadir. Dis bor¢ stokunun pozitif
olmasinin enflasyon lizerindeki sonucu uzun dénemde pozitif ve anlamh olup, dis bor¢ stokundaki
artisin uzun dénemde enflasyonu artiracagini ortaya koymaktadir. Ayrica dis borg stokunun negatif
olmasinin uzun déonemde enflasyon iizerindeki sonucu pozitif ve anlaml olup, dis bor¢ stokundaki
azalisin uzun dénemde enflasyonu artiracaginin ortaya koymaktadir. Kisa dénemde ise dis borg
stokundaki artis enflasyonu diistirecektir. Negatif ve pozitif doviz kurunun uzun dénemde enflasyon
lizerinde pozitif ve anlamh bir etkisi vardir. Ancak kisa dénemde pozitif déviz kurunun enflasyon
tizerindeki etkisi pozitif ve anlamhdir.

Ayrica, hem uzun dénemde hem de kisa donemde ticari aciklifin enflasyon iizerinde pozitif ve
anlaml bir etkiye sahiptir; bu da ticari agikliktaki bir artisin hem uzun dénemde hem de kisa
dénemde enflasyonu artirici bir etkiye sahip oldugunu géstermektedir. Son olarak yatirimlarin da
hem kisa hem de uzun dénemde enflasyonu artirici bir etkisinin oldugu gézlemlenmistir.

Tablo 4’te Walt testi sonuglari, dis borg¢larin enflasyon iizerinde uzun dénemde artan ve azalan
asimetri etkisine isaret etmektedir. Uzun dénemde degiskenlerin asimetrik oldugu yoniindeki
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alternatif hipotez kabul edilmektedir. Pozitif ve negatif kismi kareler toplamlar1 modeldeki asimetrik
iliskiyi desteklemektedir.

Diagnostik testler tahmin edilen modelde sapma olup olmadigin1 gostermesi acisinda dnemlidir.
Tablo 5’te ¢esitli diagnostik testlerinin bulgulari yer almaktadir.

Tablo 5: Diognastic Test Sonuclari

F Istatisik Olasihik
XNORMAL 61.105 0.119
X3ERIAL 2.130 0.129
XHETERO 0.992 0.503
XRESET 4.959 0.230
CUSUM Stabil
CUSUMQ Stabil

Tablo 5’te gesitli diagnostik test bulgular1 degerlendirildiginde, ilgili tiim testler icin olasilik degerleri
%0,05'ten biuiyuktir; bu da tahmin edilen modelimizde sapma olmadigin1 dogrulamaktadir. Ayrica
Sekil 2’de CUSUM -CUSUMQ testlerinin kararlilik durumu gosterilmektedir.

Sekil 2: CUSUM ve CUSUMQ Sonuglari

30 1.4
1.2
20 .
1.0 e ' e
- 0.8 4
0 /,"\L_/‘. __4"\"‘\ . 0.6 " 7,’_7_
R g L . e d
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(30 02
06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21
—— Cusum 5% Significance —— CUSUM of Squares ----- 5% Significance

Modelin kararlihign CUSUM ve CUSUMSQ araciligiyla kontrol edilmektedir. Test Ozyinelemeli
artiklarinin her ikisi de %5 kritik cizgi sinirlar i¢cinde kaldiginda, tahmin edilen modelde kararlilik
dogrulanir. Sekil 2’de tahmin edilen ¢izginin %5 seviyesinde kritik sinir dahilinde oldugunu acik¢a
gostermektedir.

5. SONUC VE ONERILER

Dis borg, finansal giicii diistik olan tlkelerin biiylime ve kalkinmay1 hizlandirmasi icin kaginilmaz bir
kaynaktir. Ancak dis borg, dogru yonetilmedigi takdirde biitce acigina, enflasyonist baskiya yol
acabilir ve tilkeyi borg¢ finansmani kisir dongiisiine hapsedebilir.

Calismada dis borg ile enflasyon arasindaki simetri ve asimetri iliskiye yonelik ampirik bir analiz
yapimistir. Tiirkiye icin 1998-2021 dénemi zaman serisi ¢ceyreklik donem verileri benimsenmistir.
Bu amacla ¢alismada dogrusal olmayan ARDL yaklasimi benimsenmistir.
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Analiz bulgularina gore; kisa dénemli ve uzun dénemli dis bor¢ stoklarinin enflasyon tizerindeki
pozitif ve negatif etkisini ortaya koymaktadir. Dis bor¢ stokunun pozitif olmasinin enflasyon
tizerindeki sonucu uzun dénemde pozitif ve anlamli olup, dis bor¢ stokundaki artisin uzun dénemde
enflasyonu artiracagini ortaya koymaktadir. Ayrica dis bor¢ stokunun negatif olmasinin uzun
donemde enflasyon iizerindeki sonucu pozitif ve anlamli olup, dis bor¢ stokundaki azalisin uzun
dénemde enflasyonu artiracaginin ortaya koymaktadir. Kisa donemde ise dis borg stokundaki artis
enflasyonu diisiirecektir.

Negatif ve pozitif doviz kurunun uzun dénemde enflasyon tlzerinde pozitif ve anlamh bir etkisi
vardir. Ancak kisa dénemde pozitif doviz kurunun enflasyon iizerindeki etkisi pozitif ve anlamhdir.
Ayrica, hem uzun dénemde hem de kisa donemde ticari aciklifin enflasyon tizerinde pozitif ve
anlamh bir etkiye sahiptir; bu da ticari agikliktaki bir artisin hem uzun dénemde hem de kisa
donemde enflasyonu artirici bir etkiye sahip oldugunu géstermektedir. Son olarak yatirimlarin da
hem kisa hem de uzun dénemde enflasyonu artirici bir etkisinin oldugu gézlemlenmistir.

Analiz bulgulari, mevcut literatiir 1518inda incelendiginde, Sulaiman ve Azeez (2012), Mweni vd.
(2016), Lopes da Veiga vd. (2016), Ekinci (2016) ve Tskhadadze (2019) ¢alismalarla uyum arz
etmektedir.

Tirkiye’'nin dis borcu 6nemli miktarda artmakta, bu durumun borg¢ 6demesi gerektirdiginden, doviz
lizerinde yasanilan yukari yonlii baskiy1 daha da artiracaktir. Tiirk Lirasi tizerinde ise asagi yonlii bir
baski olusturacaktir; bu da daha 6nceki sert deger kayiplarina benzer sekilde gelecekte tekrar deger
kaybetmeye zorlanabilecektir.

Bu sonuca dayanarak ¢alisma, enflasyon ile tiim i¢ ve dis faktoérler uzun dénemli bir iligki icinde
biitiinlestiginden, Tiirkiye’nin dis borcunun, 6zellikle de mal ve hizmet ihracatina oran olarak
azaltilmasi, gelecekte enflasyonist baskilari azaltabilir. Ayrica, dis borcun ihtiyath yonetimi, toplam
arzin artirilmasi, fiyatlarin diisiiriilmesi ve Tiirkiye'nin yurtici ihtiyaclarinin karsilanmasi i¢in gerekli
olan kalic1 kaynaklar saglanmasi gerekmektedir. Ayrica siirekli doviz akisinin saglanmasi igin tiretim
kapasitesini artiran ve yiliksek katma degerli ihracati tesvik eden sektorlerde dis borcun
kullanilmasini 6nerilmektedir.
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EXTENDED ABSTRACT

Symmetric and Asymmetric Effects of External Debt on Inflation in Turkiye: Nonlinear ARDL
Analysis

1. Introduction

The relationship between external debt and inflation is a pivotal area of study within economic
research, particularly for developing economies that frequently rely on external borrowing to bridge
their savings-investment gaps. While external debt can be a vital source of funding for development
projects and economic stabilization, its impact on inflation remains a complex and debated issue.
This complexity is rooted in the dual nature of external debt's effects on an economy, potentially
stimulating growth on the one hand but also posing inflationary risks on the other. The intricacy of
this relationship is further compounded by the possibility of asymmetric effects, where the impact of
external debt on inflation may differ based on the direction of debt change. This study aims to explore
this asymmetry by examining the case of Turkey over the period 1998-2021, providing insights into
how changes in external debt influence inflation and offering implications for economic policy.

2. Background and Problem Statement

In the economic landscape of developing nations, such as Turkey, the management of external debt
stands as a double-edged sword in the quest for sustainable economic development. These countries
frequently resort to external borrowing as a mechanism to fill the void left by insufficient domestic
savings, aiming to fund development projects, enhance infrastructure, and stabilize their economies
in the face of fluctuating global market conditions. However, this reliance on external debt introduces
the complex challenge of navigating the resultant inflationary pressures that may arise, potentially
offsetting the intended benefits of such financial strategies.

The critical challenge confronting policymakers and economic managers in these regions is the
intricate task of analyzing how variations in external debt levels—whether through increases to
finance growth initiatives or decreases as part of fiscal consolidation efforts—impact inflation. This
relationship is further complicated by the hypothesis that the effects of external debt on inflation
may not be uniform but could instead exhibit asymmetry. Asymmetric effects imply that the impact
of external debt on inflation could vary in magnitude or direction based on whether the debt is
increasing or decreasing, which poses significant implications for economic policy and management.

The understanding of this dynamic is pivotal, not merely from an academic standpoint but also for
its practical implications on macroeconomic stability and policy formulation. Inflation, being a
critical indicator of an economy's health, directly affects the purchasing power of consumers, the cost
of living, investment decisions, and the overall economic well-being of a country. Therefore, the
potential of external debt to either exacerbate or mitigate inflationary trends necessitates a nuanced
understanding of its mechanisms and outcomes.

3. Objective

The primary objective of this research is to investigate the asymmetric effects of external debt
changes on inflation in Turkey from 1998 to 2021. By distinguishing between positive and negative
changes in external debt, the study aims to shed light on whether increases and decreases in external
debt have uniform effects on inflation or if these effects vary, thereby informing more nuanced debt
management and inflation control policies.
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4. Methodology

To achieve its objective, the study employs a nonlinear Autoregressive Distributed Lag (ARDL)
model, analyzing quarterly time series data. This methodological choice is predicated on the ARDL
model's flexibility in capturing both short-run and long-run dynamics, as well as its capacity to model
asymmetric responses to changes in external debt levels. The analysis focuses on examining the
differential impacts of positive and negative changes in Turkey's external debt stock on the inflation
rate, thereby providing a comprehensive view of the debt-inflation nexus.

5. Findings

The empirical analysis indicates that both increases and decreases in external debt stocks exert a
significant positive impact on inflation in Turkey, across both short and long-term horizons. Notably,
the study uncovers evidence of increasing and decreasing asymmetry in the long-run effects of
external debt on inflation. This asymmetry suggests that the relationship between external debt and
inflation is contingent on the direction of debt change, with different implications for the economy
based on whether external debt is rising or falling.

6. Conclusion and Policy Implications

The findings underscore the necessity for cautious management of external debt levels by the
government, as variations in external debt contribute to inflationary pressures in both the immediate
and extended future. The observed asymmetry in long-term effects highlights the importance of
adopting debt management strategies that account for the directional impact of external debt
changes. Policymakers are advised to carefully balance the benefits of external borrowing against its
potential inflationary risks, implementing measures that mitigate adverse effects while leveraging
the developmental advantages of external finance. Additionally, the study emphasizes the need for
further research to explore the underlying mechanisms driving the asymmetric impact of external
debt on inflation, which could provide deeper insights for crafting more effective economic policies.
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OZGUN ARASTIRMA

Enerji Ikilemi: E7 Ulkelerinde Yenilenebilir Enerji Gegisi, Enerji Verimliligi
ve Kiiresellesmenin Cevre Kalitesi Uzerindeki EtKisi
Mehmet AYDIN 1

Ozet

Enerji sektériiniin ¢evresel bozulmada en biiyiik paya sahip oldugu diistiniildiigiinde, temiz ve verimli enerjiye gegisin
cevresel kaliteyi saglama acisindan kritik 6nemi vardir. Ayrica, kiiresellesmenin tiiketim kaliplarini degistirerek toplumu
ve politika yapicilarini etkileme potansiyeline sahip oldugu g6z éniine alinmalidir. Bu arastirma, 1990-2020 déneminde
enerji yogunlugu, yenilenebilir enerji gecisi ve kiiresellesmenin E7 lilkelerinde ¢cevre kalitesi tizerindeki etkilerini agikliga
kavusturmayi1 amaglamaktadir. Bu ¢cercevede, cevresel kalitenin belirleyicileri panel egbiitiinlesme ve uzun dénem tahmin
edicileri ile arastirilmigtir. Arastirma sonuglari, enerji yogunlugunun Brezilya, Cin, Hindistan, Rusya, Tiirkiye ve panelde
cevre kalitesini olumsuz etkiledigini, kiiresellesmenin Brezilya ve Hindistan'da olumlu bir etkiye sahip oldugunu ve
yenilenebilir enerji gecisinin ise Cin, Endonezya ve panelde cevre kalitesine katki sagladigini géstermektedir. Bu bulgular,
enerji yogunlugu ile yenilenebilir enerji gecisi arasindaki dengeyi vurgulayarak, olumsuz etkileri azaltmak ve
stirdiirtilebilir kalkinma yollarmi tesvik etmek icin stratejik miidahalelerin 6nemini vurgulamaktadir. Bu baglamda, E7
tilkelerinin kiiresellesmenin olumlu yodnlerinden faydalanmasi ve yenilenebilir enerji gecisini hizlandirarak enerji
yogunlugunun olumsuz etkilerini tersine gevirmesi énerilmektedir.

Anahtar kelimeler:Enerji verimliligi, yenilenebilir enerji gecisi, kiiresellesme, cevresel kalite
Jel Kodu: C1, Q4, Q5

Energy Dilemma: Renewable Energy Transition, Energy Efficiency and The Impact of
Globalization on Environmental Quality in E7 Countries

Abstract

Considering that the energy sector has the largest share of environmental degradation, the transition to clean and efficient
energy is critical to ensuring environmental quality. Additionally, it should be taken into account that globalization has the
potential to influence society and policymakers by changing consumption patterns. This research aims to clarify the effects
of energy intensity, renewable energy transition, and globalization on environmental quality in E7 countries during the
period 1990-2020. In this context, the determinants of environmental quality were investigated using panel cointegration
and long-run estimators. Research results show that energy intensity negatively affects environmental quality in Brazil,
China, India, Russia, Turkey, and the panel; globalization has a positive impact in Brazil and India; and renewable energy
transitions contribute to environmental quality in China, Indonesia, and the panel. These findings highlight the balance
between energy intensity and the renewable energy transition, highlighting the importance of strategic interventions to
reduce negative impacts and promote sustainable development pathways. In this context, it is recommended that E7
countries benefit from the positive aspects of globalization and reverse the negative effects of energy intensity by
accelerating the renewable energy transition.
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1. GIRIS

Endiistriyel faaliyetlerin, teknolojik ilerlemelerin ve artan niifusun etkisiyle enerji talebi her gecen
gliin artmakta ve bu durum dogal kaynaklarin hizla tiikkenmesi, iklim degisikligi gibi ekolojik
sorunlara yol agabilmektedir. Bu zorluklarla basa ¢cikmak ve gelecek nesillere yasanabilir bir diinya
birakabilmek adina, ¢evre kalitesini iyilestirecek ve siirdiiriilebilir hale getirecek adimlarin atilmasi
gerekmektedir. Bu siireg, insanligin dogal cevreye olan etkilerini derinlestirerek cevresel kalitenin
oneminin daha iyi anlasilmasina yol agmistir. Cevresel kalitenin stirdiiriilebilmesi, dogal kaynaklarin
etkin bir sekilde kullanilmasi, ¢cevresel etkilerin azaltilmasi ve ekosistemlerin korunmasi anlamina
gelmektedir (Moldan vd., 2012). Bu yaklasim, ekonomik biiyiime, toplumsal refah ve ¢evre arasinda
denge kurulmasini amaglamaktadir (Lafferty, 2004). Siirdiiriilebilir ¢evresel kalite, bugiin diinya
genelinde giderek artan bir 6neme sahiptir ve bu 6nem her bir iilkenin kalkinma ve refahi icin hayati
bir unsur olarak kabul edilmektedir. Siirdiiriilebilir kalkinma hedefleri dogrultusunda, tilkelerin
dogal kaynaklar1 etkin bir sekilde yonetmesi ve cevreye zarar vermeden ekonomik ve sosyal
kalkinma saglamasi1 gerekmektedir (Gedik, 2020). Bu kapsamda, tilkeler, ¢evresel kaliteyi tesvik
etmek ve siirdiiriilebilir hale getirebilmek icin politika ve stratejiler gelistirerek bu hedeflere
ulasmay1 amac¢lamaktadirlar.

Kiiresel karbon emisyonlarinin neredeyse dortte ligliniin enerji sektoriinden kaynaklandig: dikkate
alindiginda, ¢evre kalitesinin saglanmasi icin enerji sektoriindeki yeniliklerin énemi biiytliktiir
(Ahmed vd. 2022; Aydin, 2023). Cevre Kkalitesini iyilestirme hedefleri dogrultusunda
uygulanabilecek en etkin politika araglarindan biri, yenilenebilir enerji kaynaklarinin
benimsenmesidir (Lu vd., 2020). Geleneksel enerji kaynaklarinin kullanimi, sera gazi emisyonlari,
hava ve su kirliligi gibi cevresel sorunlara yol agmaktadir. Bununla birlikte, temiz enerji kaynaklari
olarak adlandirilan yenilenebilir enerji kaynaklari, fosil yakitlara kiyasla ¢evre lizerinde daha az
zarar verici etkiye sahiptir. Glines, riizgar, su ve jeotermal gibi yenilenebilir enerji kaynaklari, dogal
olarak yenilenebilir ve sinirsizdir, bu da uzun vadeli enerji giivenligi saglamaktadir. Ayrica, temiz
enerji teknolojilerinin gelistirilmesi ve benimsenmesi, yesil is imkanlarinin artirilmasina ve
ekonomik bliyiimeye katkida bulunmaktadir. Bu nedenle, temiz enerji kaynaklarinin benimsenmesi,
cevresel kalitenin tesvik edilmesinde ve iklim degisikligi ile miicadelede olumlu ve kritik bir 6neme
sahiptir.

Cevresel kalitenin saglanmasi, temiz enerji kaynaklarinin benimsenmesin yani sira ekonomik
biiylime icin gerekli olan enerji miktarinin azaltilmasi gerekliligi ile de dogrudan baglantilidir.
Glinlimiizde kullanilan enerji kaynaklari, yenilenebilir enerji kaynaklarini da icine almak tizere, sifir
emisyona sahip degillerdir. Bu nedenle, ¢evresel kalitenin saglanmasi i¢in, enerji kaynaklarinin
kullaniminda daha verimli bir yaklasim benimsenmelidir. Bu baglamda, enerji verimliliginin bir
Olctitii olan enerji yogunlugu kavrami 6n plana ¢ikmaktadir. Enerji yogunlugu, bir ekonominin enerji
verimliliginin bir gdstergesi olarak kabul edilir ve genellikle GSYIH birimine diisen enerji miktar
veya baska bir ekonomik ¢ikt1 6l¢iisii olarak hesaplanmaktadir (Dogan ve Yilankirkan, 2015). Enerji
yogunlugu diisiik olan bir ekonomi, daha az enerji kullanilarak ayni ekonomik cikt1 elde edebilir, bu
da cevresel siirdiirtilebilirligi artirabilir. Dolayisiyla, enerji yogunlugunun azaltilmasi, cevre kalitesini
saglamanin 6nemli bir adimidir, ¢iinkii bu yaklasim, enerji kaynaklarinin daha etkin kullanilmasini
ve cevresel etkilerin azaltilmasini desteklemektedir.

Yenilenebilir enerji kaynaklarina gecis ve enerji verimliliginin saglanmasi, yesil biliyimenin
gerceklesmesi noktasinda 6nemli bir rol oynamaktadir. Bu iki yaklasimin etkili olabilmesi igin,
kiiresellesmenin olumlu yonlerinden faydalanilmasi gerekmektedir. Bu, uluslararasi is birliginin
artirillmasi, teknoloji transferinin tesvik edilmesi ve finansal kaynaklarin harekete gecirilmesi gibi
onlemleri icermektedir. Kiiresellesme, diinya ¢apinda ekonomik, sosyal ve politik etkilesimlerin
artmasi ve uluslararasi iliskilerin derinlesmesi olarak tanimlanabilmektedir. Bu siirec, teknolojik
ilerlemeler, iletisim ve ulasimin kolaylasmasj, ticaretin serbestlestirilmesi ve kiiltiirel etkilesimlerin
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artmasi gibi faktorlerin bir sonucunu ifade etmektedir. Kiiresellesme sonuclari agisindan ekonomik,
sosyal ve politik kiiresellesme olmak tizere ii¢ baslik halinde degerlendirilebilmektedir. (Sahin ve
Oztiirk, 2011). Ekonomik kiiresellesme, uluslararasi ticaretin ve sermaye hareketliliginin artmasiyla
karakterize edilmektedir (Degirmenci vd., 2024). Kiiresel pazarlar, sirketlerin ve iilkelerin daha fazla
entegrasyonunu saglayarak cevresel kalite lizerinde pozitif etkiler sunmaktadir. Bu durum, yesil
enerji yatirnmlarinin artmasini tesvik etmekte ve yenilenebilir enerji projelerine ile ¢evre dostu
teknolojilere yapilan yatirimlarin artisina imkan tanimaktadir. Sosyal kiiresellesme, Kkiiltiirel
etkilesimlerin artmasi ve insanlarin yasam tarzlarinin birbirine benzer hale gelmesi siirecini ifade
etmektedir (Khan ve Khan, 2018). Tiiketim aliskanliklar, iletisim teknolojileri ve medya gibi
faktorler sosyal kiiresellesmeyi sekillendirmektedir. Tiiketim aliskanliklarindaki degisimler
dogrudan dogruya dogal kaynak tiiketimine yansimakta ve bu durum cevresel kalite lizerinde
olumlu ya da olumsuz etkilere neden olabilmektedir. Politik kiiresellesme ise, uluslararasi
politikalarin ve kurumlarin etkilesimlerinin artmasi siirecini ifade etmektedir (Mir vd., 2014).
Kiiresel capta iklim degisikligi ile miicadele gibi konular: ele alan uluslararasi anlagmalar, bu tir
kiiresel politik etkilesimlere bir érnek sunmaktadir. Kyoto Protokolii gibi uluslararasi cevre
anlasmalar, tilkeleri sera gazlarinin azaltilmasi ve cevresel kalitenin arttirilmasi i¢in taahhiitlerde
bulunmaya zorlamaktadir. Bu tiir politik kiiresellesme, enerji yogunlugunun azalmasi gibi cevresel
kalite ilgili hedeflerin ve politikalarin kiiresel diizeyde uygulanmasina yardimci olabilmektedir.

E7 (Brezilya, Cin, Hindistan, Endonezya, Meksika, Rusya ve Tiirkiye) tlkeleri, hizli niifus artisi, hizl
kentlesme ve endlistrilesme gibi faktorlerle karakterize edilmekte ve bu durum gevresel kalitenin
stirekliligi acisindan 6nemli bir zemin olusturmaktadir. Bu iilkelerde yasanan ekonomik biiytime ve
kalkinma, enerji talebinin artmasina, cevresel kaynaklarin daha fazla tiliketilmesine ve cevre
kirliliginin artmasina neden olabilmektedir. Bu nedenle, cevresel kalite acisindan E7 iilkeleri
lizerinde yapilan arastirmalar, kiiresel cevre saglig1 ve iklim degisikligi gibi kiiresel meseleler
tizerinde derin etkileri olabilecek 6énemli bulgular saglayabilir. Ayrica, bu iilkelerin ¢evresel politika
ve uygulamalari, sadece kendi sinirlari icinde degil, ayn1 zamanda kiiresel ¢apta da biiytik etkilere
sahip olmasi beklenmektedir. Bu kapsamda, bu ¢alismada 1992-2020 déneminde E7 iilkelerinde
kiiresellesme, enerji yogunlugu ve yenilenebilir enerji gecisinin cevresel Kkalite iizerindeki etkilerini
arastirilmaktadir. Calismada bu degiskenler arasindaki iligkiler ikinci nesil panel birim kok,
esbiitiinlesme ve uzun donem tahmincileri ile incelenmektedir. Boylelikle, cevresel kalite acisindan
kritik 6neme sahip olan bu faktorlerin anlasilmasina ve etkilerinin degerlendirilmesine katki
saglamasi amacglanmaktadir. Literatiirde, kiresellesme, yenilenebilir enerji gecisi ve enerji
verimliliginin ¢evresel kalite lizerindeki bireysel etkilerini incelen ¢calismalar bulunsa da birbiri ile
etkilesim halinde olan ve ¢evre kalitesi ilizerinde toplu potansiyel etkisi bulundugu diisiiniilen bu
degiskenlerin bir arada degerlendiren bir c¢alisma olmadig1 dikkat cekmektedir. Literatir
incelendiginde, bu calisma E7 iilkeleri icin kiiresellesme, enerji yogunlugu ve yenilenebilir enerji
gecisinin ¢evresel kalite lizerindeki etkisinin arastirildigi ilk calisma olarak 6n plana ¢ikmaktadir. Bu
yoni ile calismanin literatiire katki saglamasi hedeflenmektedir.

Calismanin takip eden boliimlerini literatiir taramasi, ekonometrik metodoloji, ampirik bulgular ve
sonuc¢ boliimleri izlemektedir.

2. LITERATUR

Enerji yogunlugu, ekonomik biiytime ile enerji tiiketimi arasindaki iliskiyi belirlemek i¢in kullanilan
onemli bir gosterge olarak éne ¢cikmaktadir. Ozellikle ¢evre ve enerji alaninda yapilan ¢alismalarda
sikca kullanilan bir 6l¢iit olan enerji yogunlugu, ekonomik faaliyetlerin enerji kullanimina olan
bagimliligini ifade etmektedir. Enerji kullaniminin ekonomik sistemlere olan etkilerini anlamak,
stirdiiriilebilir ve yesil bir gelecek icin biiylik 6nem tasimaktadir. Bu amacla enerji yogunlugunun
cevre lUzerindeki etkilerini arastiran ¢ok sayida c¢alisma bulunmaktadir. Tablo 1'de, enerji
yogunlugunun cevre lzerindeki etkilerini inceleyen calismalar sunulmaktadir.
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Bulgular (Enerji
Veri ) yogunlugu-
Yazarlar Donemi Ulke Grubu Yontem cevresel kalite)
El Anshasy ve Katsaiti (2014) 1972-2010 131 tilke Panel veri Analizleri Negatif etki
He ve Lin (2019) 2003-2017 Cin PSTR Analizi Iliski var
Danish vd., (2020) 1985- 2017 Amerika Panel veri Analizleri Negatif etki
Bekun vd., (2021) 1990-2017 27 AB iilkesi Panel veri Analizleri Negatif etki
Koyuncu vd., (2021) 1990-2015 Tiirkiye TAR Negatif etki
Chuve Le (2022) 1997-2015 G7 tlkeleri Panel veri Analizleri Negatif etki
Khan vd., (2022) 1990-2016 APEC iilkeleri Panel veri Analizleri Negatif etki
Shokoohi vd., (2022) 1971-2015 Orta Dogu iilkeleri ARDL Negatif etki
32 gelismekte olan _
Hasan ve Adnan (2023) 1980-2018 ekonomi Panel veri Analizleri Iliski var
Livd., (2024) 2002-2020 38 Ulke Panel Kantil Regresyon Negatif etki

Enerji sektort, karbon yogun bir sektor oldugundan, bu alanda yapilan ¢alismalarda gevre kalitesini
temsilen siklikla karbon emisyonlari ele alinmaktadir. Literatiirdeki ¢alismalar degerlendirildiginde,
enerji yogunlugunun karbon emisyonlarin1 artirdigina dair bulgular, ampirik analizlerle
desteklenmektedir. El Anshasy ve Katsaiti (2014), Koyuncu vd., (2021), Shokoohi vd., (2022) ve Li
vd., (2024) gibi calismalar, farkl tilke gruplar ve veri dénemleri icin toplam enerji yogunlugunun
ekolojik kaliteyi diisiirdiigiinii ampirik olarak ortaya koymaktadir. Artan niifus, kentlesme ve
sanayilesme gibi faktorlerin etkisiyle enerji yogunlugunun her gecen giin daha da artmasi
beklenmektedir. Enerji yogunlugunun cevre lizerindeki olumsuz etkilerinin en aza indirilebilmesi
noktasinda temiz enerji kaynaklar1 6n plana ¢ikmaktadir. Bu kapsamda, temiz enerjilere gecisin,
enerji tilketimindeki payini gosteren yenilenebilir enerji gecisi, son yillarda daha fazla ilgi goren bir
gosterge haline gelmistir. Tablo 2'de, yenilenebilir enerji ile ¢evresel kalite arasindaki iliskilere
odaklanan ¢alismalarin literatiir 6zeti sunulmaktadir.

Tablo 2. Yenilenebilir Enerji ve Cevresel Kalite Arasindaki iligki

Bulgular (Yenilenebilir

Veri ) enerji— cevresel
Yazarlar Donemi Ulke Grubu Yontem kalite)
Murshed vd., (2021) 1990-2016 6 Gliney Asya iilkesi Panel veri Analizleri Pozitif Etki
Afshan vd., (2022) 1990-2017 OECD tilkeleri MM-QR Pozitif Etki
Sunvd,, (2022) 1995-2018 BRICS iilkeleri MM-QR Mliski var
Ahmad vd,, (2023) 1990-2018 G11ilkeleri CS-ARDL Pozitif Etki
Apergis vd., (2023) 1980-2015 Amerika ARDL Pozitif Etki
Aydin vd., (2023) 1990-2018 G7 tlkeleri Panel veri Analizleri Pozitif Etki
Bashir vd., (2023) 1995-2019 Top-10 iliretim tilkesi CS-ARDL Pozitif Etki
Onwe vd., (2023) 1994-2020 G7 tlkeleri MMQ Pozitif Etki
Alam vd., (2024) 1996-2021 BRICS tilkeleri Panel veri Analizleri Pozitif Etki
Kazemzadeh vd., (2024)  2006-2020 75 iilke Panel veri Analizleri Pozitif Etki

Tablo 2’deki sonuclar degerlendirildiginde, yenilenebilir enerjinin cevresel kalite lizerinde pozitif bir
etkiye sahip oldugu dikkat cekmektedir. Bu ¢alismalarda, daha ¢ok yenilenebilir enerjinin ¢evre
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kirliligi tizerindeki etkilerine odaklanildigi goriilmektedir. Ancak, cevresel kaliteyi temsilen yesil
enerji gecisi olarak da tanimlanan yenilenebilir enerji gecisi degiskenin kullanilmasi daha dogru
bilgiler saglayabilir. Bu noktada, bu calisma yenilenebilir enerji gecisinin ¢evresel kalite tizerindeki
etkisine odaklanarak literatiirdeki ¢alismalardan farklilasmaktadir. Cevresel kalite tlizerinde etkisi
oldugu diisiintilen bir diger faktor kiiresellesmedir. Kiiresellesme toplam kiiresellesme olarak
incelenebilecegi gibi kendi icerisinde sosyal, ekonomik ve politik gibi alt bilesenler altinda
incelenebilmektedir. Literatiirde, kiiresellesme ve bilesenlerinin cevre kalitesi tizerindeki etkileri
inceleyen calismalar Tablo 3’te 6zetlenmistir.

Tablo 3. Kiiresellesme ve Cevresel Kalite Arasindaki iliski

Bulgular (Kiiresellesme—

Yazarlar Veri Dénemi  Ulke Grubu Yontem cevresel kalite)
Figge vd., (2017) 1970-2000 171 tlke Regresyon analizi Negatif etki
Ahmed vd., (2019) 1971-2014 Malezya ARDL Pozitif etki
Bilgili vd., (2020) 1970-2014 Tiirkiye Markov modelleri Negatif etki
Langnel ve Amegavi
(2020) 1971-2016 Gana ARDL Negatif etki
Bekun vd., (2021) 1995-2016 E7 iilkeleri Panel veri analizleri Pozitif etki
BRICS negatif, MIST pozitif
Yildirim vd., (2021) 1990-2018  MIST ve BRICS Panel veri analizleri etki
Tekbas, (2022) 1995-2014 14 Gegis tilkesi FMOLS Negatif etki
ABD, Cinve Pozitif etki (ABD ve
Wuvd,, (2022) 1970-2018 Hindistan Bootstrap ARDL Hindistan), Negatif etki (Cin)
Migoogullari, (2023) 1996-2020 G7 tlkeleri Panel veri analizleri Pozitif etki
Ozbek, (2023) 1980-2018 Tiirkiye ARDL Negatif etki
Yenilmez vd., (2024) 1970-2018  MIKTA iilkeleri Panel ARDL Pozitif etki

Tablo 3’teki sonuglar incelendiginde kiiresellesmenin ¢evre kalitesi lizerindeki etkisinin ¢ok boyutlu
olarak ele alindig1 ve olumlu ve olumsuz sonuglar1 olabilecegi goriilmektedir. Ahmed vd., (2019),
Bekun vd., (2021) ve Yenilmez vd., (2024) gibi calismalar kiiresellesmenin ¢evresel kaliteyi olumlu
yonde etkiledigine dair bulgular sunarken, Figge vd., (2017), Bilgili vd., (2020) ve Ozbek, (2023) gibi
calismalar bunun tam tersini ortaya koymaktadir.

Calismalar bir biitiin olarak degerlendirildiginde, yenilenebilir enerji gecisi, enerji yogunlugu ve
kiiresellesmenin ¢evresel etkilerinin ayr1 ayri ele alindig1 goriilmektedir Literattirde birbiri ile iligkili
ve ¢evresel stirdiiriilebilirligi etkileme potansiyeline sahip bu degiskenlerin bir arada kullanildigi bir
calismaya rastlanmamistir. Bu dogrultuda, bu degiskenlerin bir arada modellendigi bu calisma ile
literatiire katki saglanmasi1 amac¢lanmaktadir.

3. VERI, MODEL, METODOLO]Ji VE AMPIRIK SONUCLAR
3.1. Veri ve Model

Bu calismada, E7 iilkeleri i¢cin (Brezilya, Cin, Hindistan, Endonezya, Meksika, Rusya ve Tiirkiye) 1992-
2020 veri doneminde cevresel kalitenin belirleyicileri arastirilmaktadir. Bu kapsamda, cevre
kalitesini etkileyen faktorler giris boltimiindeki teorik cerceve altinda enerji yogunlugu, yenilenebilir
enerji gecici ve kiiresellesme degiskenleri ile asagidaki model tizerinden incelenmektedir.

EAIlt = T[O + T[lENYit + T[ZYEGlt + T[3KUth + Sit (1)
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Burada, m, sabit terim olmak lizere ¢;; hata terimini temsil etmektedir. Giris béliimiinde agiklanan
teorik cerceve ve literatiir sonuclari degerlendirildiginde m,’in isaretinin negatif, 7, nin isaretinin
pozitif ve r3'lin isaretinin karisik (negatif ya da pozitif) elde edilmesi beklenmektedir. Esitlik 1'de yer
alan degiskenlere iliskin tanimlayici bilgiler Tablo 4’te 6zetlenmektedir.

Tablo 4. Degisken Tanimlari

Degiskenler Gosterge Tanimlar Veri Kaynagi
Ekolojik Ayak izi EA] Kisi basi, [gha] Global Footprint Network
Enerji Yogunlugu ENY Kisi basi, [toe] OECD.Stat

Yenilenebilir Enerji Tiikketimi [% Toplam

Eneriji Tiiketimi] World Bank

Yenilenebilir Enerji Gegisi YEG

Kiiresellesme KUR indeks KOF

Bu calismada, Sekil 1'de 6zetlenen metodolojik cerceve takip edilmektedir.
Sekil 1. Metodolojik Cerceve

Onsel Analizler
Asama | Korelasyon Analizi ve VIF
CD Testi
Delta Testi

Birim Kok Analizi
Breitung ve Das (2005) Asama 11
Panel Birim Kok Analizi
Asama Esbiitiinlesme Analizi
Westerlund ve Edgerton (2008)
111 Panel Esbittiinlesme Analizi

Uzun Dénem Katsayl Asama
Tahmini
DCCE Testi

3.2. Metodoloji ve Ampirik Sonugclar

Panel veri analizlerinde sonraki asamalarda yapilacak analizlerin giivenirliginin saglanmasi amaciyla
yatay kesit bagimlihigi (YKB) ve egim homojenligi gibi baz1 6n testlerin uygulanmasi 6nem arz
etmektedir. Sonraki asamalarda kullanilacak testlerin bu analizlerin bulgular1 dikkate alinarak
belirlenmesi gerekmektedir. Ayrica, arastirilan modellerde ¢oklu dogrusal baglanti (CDB) gibi
problemlerin olup olmadiginin analiz edilmesi tahminlerin giivenirliligi acisindan 6nem
tasimaktadir.

3.2.1. Korelasyon Analizi ve VIF Degerleri

Coklu regresyon modelleri ile calisirken dikkat edilmesi gereken en 6nemli sorunlardan biri CDB
problemidir. Aciklayic1 degiskenler arasinda CDB tespit edilmesi durumunda parametrelere ait
varyans ve standart hata degerleri bu durumdan etkilenmekte ve parametreler giivenirliklerini
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kaybetmektedirler. Bu arastirmada, CDB sorununu incelemek amaciyla korelasyon analizi ve
Varyans Sisirme Faktori (VIF) kriteri kullanilmistir. Bu analizlerde, yliksek dereceli korelasyon
degerleri ve VIF degerin 10'u asmasi CDB sorununun ciddi olduguna isaret etmektedir.

3.2.2. Yatay Kesit Bagimlilig:

YKB analizleri, serilerde meydana gelen soklarin paneli olusturan birimleri ne 6l¢lide esit bir sekilde
etkilediginin degerlendirilmesinde kullanilmaktadir. Bu ¢alismada, incelenen degiskenlerde YKB’i
arastirmak icin Pesaran (2015) CD analizi kullanilmistir. Bu analizde, temel hipotez YKB’nin zayif
oldugunu ileri stirerken alternatif hipotez YKB'nin giiclii oldugunu ortaya koymaktadir.

3.2.3. Egim Homojenligi

Egim homojenligi, aciklayic1 degiskenlerin bagimli degisken tlizerindeki etkilerinin c¢esitli birimler
veya zaman dilimleri arasinda tutarh kalip kalmadigin1 ortaya koymaktadir. Bu calismada, egim
homojenligi Pesaran ve Yamagata (2008) tarafindan gelistirilen delta testleri ile ortaya
koyulmaktadir. Delta testlerinde egim homojenliginin degerlendirilmesi amaciyla Delta ve
Delta,y; test istatistikleri kullanmilmaktadir. Delta,q; istatistigi, Delta istatistiginin hatalarin normal
dagildigr varsayimi dikkate alinarak revize edilmis bir versiyonunu temsil etmektedir. Delta
testlerinde temel hipotez egimlerin homojen, alternatif hipotez ise egimlerin heterojen oldugu
seklinde olusturulmaktadir.

Calismada kullanilan 6nsel analizlerin bulgular1 Tablo 5’te 6zetlenmistir.
Tablo 5. Onsel Analizler

YKB Egim Homojenligi
Degisken CD Olasihik Test Istatistik Olasihik
EAI 5,620« 0,000
Delta 8,985« 0,000
ENY 14,270« 0,000
YEG 15,110« 0,000
. Deltayg; 9,876« 0,000
KUR 23,550 0,000
Korelasyon Analizi ve VIF Degerleri
ENY YEG KUR VIF
ENY 1,000 -0,707 0,459 2,020
YEG -0,707 1,000 -0,572 2,380
KUR 0,459 -0,572 1,000 1,510

Not: [a], ilgili yontemde temel hipotezin %1 anlamllik seviyesinde reddedildigini gostermektedir.

Tablo 5’te sunulan bulgular incelendiginde, CD testinin gii¢lii bir YKB diizeyine ve Delta analizinin
heterojen egimlere isaret ettigi acikca goriilmektedir. Ayrica korelasyon katsayilari ve VIF degerleri
modelde ¢oklu baglanti problemlerinin bulunmadigin1 géstermektedir. Bu bulgular dogrultusunda,
sonraki asamalarda kullanilacak metodolojiler, YKB ve heterojen egimleri dikkate alan yontemler
arasindan belirlenmistir.

3.2.4. Birim Kok Analizi

Zaman boyutu iceren serilerde dikkate alinmasi gereken 6nemli bir husus, zaman i¢cinde meydana
gelen soklarin seri lizerindeki etkisinin degerlendirilmesidir. Bu husus birim kok analizleri ile
arastirilabilmekte ve bu analizler ile serilerin duraganligina iliskin bilgiler aciga cikartilabilmektedir.
Bu calismada, serilerin duraganhgi Breitung (2001)-Breitung ve Das (2005) birim kok analizi ile
arastirilmaktadir. Bu analiz, YKB'yi dikkate almakta ve kii¢iik 6rneklem boyutlarinda iyi 6zellikler
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gostermektedir. Yonteme ait temel hipotez, serilerin birim koke sahip oldugunu ileri siirerken
alternatif hipotez serilerin duragan oldugunu ortaya koymaktadir. Birim kok analizinden elde edilen
bulgular Tablo 6’da sunulmustur.

Tablo 6. Breitung ve Das Panel Birim Kok Analizi Sonuclari

Degiskenler Diizey (1[0 Olasihik Birinci Fark (I[1]) Olasihik
EAI -0,753 0,226 -3,216¢« 0,001
ENY 0,602 0,726 -1,861P 0,031
YEG 0,101 0,540 -1,562¢ 0,059
KUR 0,548 0,708 -1,313¢ 0,095

Not: [a], [b] ve [c] sirasiyla yontemin temel hipotezinin [%1], [%5] ve [%10] anlamlilik seviyesinde reddedildigini
gostermektedir.

Tablo 6'da sunulan sonuglar incelendiginde Esitlik 1'de yer alan tiim degiskenlerin dizey
degerlerinde birim koke sahipken birinci farklari alindiginda duraganlastiklar1 goriilmektedir. Bu
sonug tiim degiskenlerin [[1] diizeyinde duraganliga sahip oldugunu ortaya koymaktadir.

3.2.5. Esbiitiinlesme Analizi

Degiskenlerin uzun doénemde birlikte hareket edip etmedigi esbiitiinlesme analizleri ile
arastirilabilmektedir. Bu calismada, degiskenlerin uzun dénemde birlikte hareket edip etmedigi
Westerlund and Edgerton (2008) panel esbiitiinlesme yaklasimiyla arastirilmistir. Bu yaklasimda,
Esitlik 3’te gosterilen esbiitiinlesme modeli tahmin edilmekte ve bu model araciliiyla elde edilen
LM¢ ve LM<t istatistikleri kullanilarak uzun vadeli iliskinin olup olmadig1 incelenmektedir.
Yontemin temel hipotezi uzun vadeli iliskinin olmadigini ortaya koyarken alternatif hipotezi uzun

vadeli iliskinin varligina isaret etmektedir. Bu analizde ayrica, YKB ve yapisal kirilmalar dikkate
alinmaktadir.

_ _ pi _
AS,, = constant + ¢S, + > @;AS,_, +error (3)
=1
LMo(i)=Ta | 2 |, LMz(i) = —2= (4)
f Se(¢)

Burada, '@ ' en kii¢lik kareler tahminini ve 'o;"' tahminin standart hatalarini temsil etmektedir.
Esbiitiinlesme analizinden elde edilen bulgular Tablo 7’de sunulmustur.

Tablo 7. Westerlund ve Edgerton (2008) Panel Esbiitiinleme Analizi Bulgulari

Test Istatistik Olasilik
LMo -4,940 0,000
LM~ -2,257 0.000

Not: [a], yontemin temel hipotezinin %1 anlamlilik seviyesinde reddedildigini géstermektedir.

Tablo 7'de sunulan bulgular degerlendirildiginde, her iki test istatistigine gore de yontemin temel
hipotezin reddedildigi goériilmektedir. Bu sonug, Esitlik 1’deki modelde yer alan bagimli ve agiklayici
degiskenler arasinda uzun donemli iliskinin bulundugu ortaya koymaktadir.
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4.4. Uzun Donem Katsay1 Tahmini

Uzun donemli bir iliskinin varliginin belirlenmesi durumunda bu iliskinin boyutu uzun dénem
tahminciler araciligiyla aciga cikartilabilmektedir. Bu calismada, bir 6nceki asamada elde edilen uzun
vadeli iliskinin bulyiikligii Chudik ve Pesaran'in (2015) dinamik ortak korelasyonlu etkiler (DCCE)
uzun donem tahmin edicisi kullanilarak degerlendirilmektedir. Bu analizden elde edilen bulgular
Tablo 8’de 6zetlenmistir.

Tablo 8. DCCE Uzun Dénem Tahmin Sonuglari

ENY Olasiik KUR Olasilik YEG Olasilik
Brezilya 1,108b 0,039 -0,070p 0,032 -0,003 0,778
Cin 1,909« 0,000 0,013 0,399 -0,010¢ 0,067
Hindistan 1,470« 0,000 -0,012« 0,000 -0,002 0,515
Endonezya 0,928 0,256 0,004 0,790 -0,013¢ 0,099
Meksika -1,156 0,346 0,020 0,782 -0,070 0,600
Rusya 1,785¢ 0,051 -0,043 0,734 -0,051 0,918
Tiirkiye 0,939¢ 0,085 -0,044 0,357 -0,027 0,563
Panel 0,998 0,011 -0,019 0,138 -0,025b 0,011

Not: [a], [b] ve [c], olasilik degerinin sirasiyla [0,01], [0,05] ve [0,10]’dan kii¢iik oldugunu belirtmektedir.
DCCE panel uzun dénem tahmin sonuglar1 asagidaki sekilde 6zetlenebilir:

e Enerji yogunlugu (ENY) Brezilya, Cin, Hindistan, Rusya, Tiirkiye ve panelde ¢evre kirliligini
arttirmaktadir.

e Kiiresellesme (KUR) Brezilya ve Hindistan’da cevre Kkirliligi iizerinde azaltian etki
gostermektedir.

¢ Yenilenebilir enerji gecisi (YEG) Cin, Endonezya ve panelde ¢evre kirliligini azaltmaktadir.

4.SONUC VE DEGERLENDIRME

Cevre Kkalitesi, mevcut ve gelecek nesillerin refahini etkileyen 6nemli bir konudur ve kapsaml
cevresel ve ekonomik politikalarin benimsenmesini gerektirmektedir. Bu dogrultuda, tlkelerin
ekonomi, enerji ve cevre politikalarini entegre etmeleri son derece énemlidir. Enerji yogunlugunun
artmasi, fosil yakitlar yoluyla cevre kalitesini olumsuz etkileyebilir. Yenilenebilir enerji gecisi,
yenilenebilir arz1 artirarak ¢evresel bozulmay: azalttig1 icin bu siireci tersine ¢evirmek icin biiytik
oneme sahiptir. Bu nedenle, karbon ayak izi yiiksek olan iilkelerin, ¢gevresel tesvikler yoluyla siki
cevre politikas1 gerektiren kamu c¢evre dilizenlemelerini es zamanh olarak uygulamalari
gerekmektedir. Bu calisma, 1990-2020 doneminde enerji yogunlugu, yenilenebilir enerji gecici ve
kiiresellesmenin E7 iilkelerinde ¢evre kalitesi tizerindeki etkilerini arastirmaktadir. Bulgular, enerji
yogunlugunun Brezilya, Cin, Hindistan, Rusya, Tiirkiye ve panelde cevresel kaliteye zarar verdigini
ortaya koymaktadir. Bu bulgular, El Anshasy ve Katsaiti (2014), Koyuncu vd., (2021), Shokoohi vd.,
(2022) ve Li vd., (2024) bulgularini desteklemektedir. Enerji yogunlugu, fosil yakit tiiketimini
tetikleyebilecegi icin daha iyi cevre kalitesine ve yesil ekonomiye ulasmanin 6niinde engel olabilir.
Cevre Kkirliligini ekonomik biiylimeden ayirmayr basarmak icin ekonomi, enerji ve c¢evre
politikalarinin uzun vadeli kombinasyonlarini gelistirmek biiyiik 6nem tasimaktadir. Bu nedenle E7
tilkeleri, enerji yogunlugunun olumsuz etkilerini tersine cevirecek etkili cevresel stratejiler
gelistirmelidir. Ekonomik bliylimenin enerji talebini azaltmak icin politika yapicilar, yenilikgi tiretim
yontemlerini tesvik edecek ¢esitli 6nlemlere basvurmalidir. Bu cergevede, vergiler ve harcamalar gibi
araclar kullanilabilir. Ornegin, diisiik enerji yogunluguna sahip sektorleri tesvik etmek icin
stibvansiyonlar saglanabilirken, yiiksek enerji yogunluguna sahip sektorlere vergi uygulanarak
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enerji kullanimini azaltma yoniinde tesvik edici bir politika izlenebilir. Ayrica enerji igerisindeki
yenilenebilir enerji kullanimini arttirmaya yonelik politikalar ile enerji verimliligi arttirilmasi
hedeflenebilir. Calismada elde edilen bir diger bulgu, kiiresellesmenin Brezilya ve Hindistan’da
cevresel kalite lizerinde pozitif etki gosterdigidir. Bu bulgular, Ahmed vd., (2019), Bekun vd., (2021),
Migoogullari, (2023) ve Yenilmez vd. (2024) bulgular1 ile ortiismektedir. Bulgularin
degerlendirilmesi, Brezilya ve Hindistan'in diger tlkelerin olumlu yonlerini 6rnek aldigina isaret
etmektedir. Ayrica, bu iilkelerde politika yapicilarinin diger tilkelerin faydali ekonomi modellerini
kendi iilkelerine entegre ettikleri goriilmektedir. Bu baglamda, E7 tlkeleri diger tlkelerin
uygulamalarin1 dikkate alarak benzer adimlar atabilir. Calismada son olarak, yenilenebilir enerji
gecisinin Cin, Endonezya ve panelde ¢evresel kaliteyi arttirdigin1 ortaya koymaktadir. Bu bulgular,
Murshed vd., (2021), Afshan vd., (2022), Sun vd., (2022), Ahmad vd., (2023) ve Apergis vd., (2023)
bulgularini desteklemektedir. Cevresel kalitenin artirilmasi noktasinda bir diger temel strateji
yenilenebilir enerji gecisin nasil gerceklestirilebilecegine odaklanilmasidir. Calismadan elde edilen
bulgular 15181nda, politika yapicilarina cesitli énerilerde bulunulabilir. Oncelikle, yenilenebilir enerji
kaynaklarinin kullanimini tesvik etmek i¢cin ekonomik ve yasal tesvikler saglanabilir. Yenilenebilir
enerjiye gecisin hizlandirilmasi, cevresel kaliteyi artirabilir ve enerji yogunlugunu azaltabilir. Ayrica,
Cin ve Endonezya'da oldugu gibi, yesil altyap1 yatirimlariyla cevresel kaliteyi artirma firsatlari
degerlendirilmelidir. Yenilenebilir enerji altyapisinin gelistirilmesi ve yesil teknolojilere yonelik
yatirimlar, siirdiirtlebilir kalkinma i¢cin 6nemli adimlar olabilir. Politika yapicilari ayrica, paneldeki
tilkeler arasinda politika koordinasyonu ve bilgi paylasimini artirmalidir. Basarili uygulamalarin
paylasilmasi ve deneyimlerin aktarilmasi, diger tilkelerin de benzer basarilari elde etmesine yardimci
olabilir. Son olarak, kiiresel ¢evre sorunlariyla miicadele etmek icin uluslararasi is birligi ve
anlasmalarin giiclendirilmesi gerekmektedir. Cevresel Kkalitenin artirilmas1 konusunda ortak
hedefler belirlenmeli ve bunlarin gerceklestirilmesi icin is birligi saglanmalhdir.
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EXTENDED ABSTRACT

Energy Dilemma: Renewable Energy Transition, Energy Efficiency and the Impact of
Globalization on Environmental Quality in E7 Countries

1. Introduction

Industrial activities, technological advances, and an increasing population increase the demand for
energy day by day, and this can lead to ecological problems such as rapid depletion of natural
resources and climate change. In order to cope with these challenges and leave a livable world for
future generations, steps must be taken to improve environmental quality and make it sustainable.
Considering that almost three-quarters of global carbon emissions originate from the energy sector,
innovations in the energy sector are of great importance to ensure environmental quality (Ahmed
et al,, 2022; Aydin, 2023). One of the most effective policy tools that can be applied in line with the
goals of improving environmental quality is the adoption of renewable energy sources (Lu et al,,
2020). The use of traditional energy sources causes environmental problems such as greenhouse
gas emissions and air and water pollution. However, renewable energy sources, called clean energy
sources, have a less damaging effect on the environment compared to fossil fuels. Therefore, the
adoption of clean energy sources has a positive and critical role in promoting environmental quality
and combating climate change. Ensuring environmental quality is directly linked to the need to
reduce the amount of energy required for economic growth as well as the adoption of clean energy
sources. The energy sources used today, including renewable energy sources, do not have zero
emissions. Therefore, to ensure environmental quality, a more efficient approach should be adopted
in the use of energy resources. Transitioning to renewable energy sources and ensuring energy
efficiency play an important role in achieving green growth. For these two approaches to be effective,
the positive aspects of globalization must be taken advantage of. This includes measures such as
increasing international cooperation, encouraging technology transfer, and mobilizing financial
resources. This study investigates the effects of globalization, energy intensity, and the transition to
renewable energy on environmental quality in E7 countries in the period 1992-2020. In the study,
the relationships between these variables are examined with second-generation panel unit root,
cointegration, and long-run estimators. Thus, it is aimed at contributing to the understanding of
these factors, which are of critical importance in terms of environmental quality, and to the
evaluation of their effects.

2. Data Set and Method

This study investigates the determinants of environmental quality in the 1992-2020 data period for
E7 countries (Brazil, China, India, Indonesia, Mexico, Russia, and Turkey). In this context, the factors
affecting environmental quality are examined through the following model: energy intensity,
renewable energy transition, and globalization variables.

EAl; = my + mENY;; + m,YEG;, + m3KUR;, + &4 (1D

Descriptive information about the variables included in Equation 1 is summarized in Table 4. This
study follows the methodological framework outlined in Figure 1.

3. Empirical Findings

In this study, the magnitude of the long-run relationship is evaluated using Chudik and Pesaran's
(2015) DCCE long-run estimator. The DCCE panel long-term estimate results can be summarized as
follows:

e Energy intensity (ENY) increases environmental pollution in Brazil, China, India, Russia, Turkey,
and panel.
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* Globalization (CUR) has a reducing effect on environmental pollution in Brazil and India.
e Renewable energy transition (REG) reduces environmental pollution in China, Indonesia, and panel.

4. Discussion and Conclusion

Study results reveal that energy intensity harms environmental quality in Brazil, China, India, Russia,
Turkey, and the panel. These findings support the findings of El Anshasy and Katsaiti (2014),
Koyuncu et al. (2021), Shokoohi et al. (2022), and Li et al. (2024). Energy intensity can be an obstacle
to achieving better environmental quality and a green economy, as it can trigger fossil fuel
consumption. To reduce the energy demand for economic growth, policymakers should resort to
various measures to encourage innovative production methods. In this context, tools such as taxes
and expenditures can be used. For example, subsidies can be provided to encourage sectors with low
energy intensity, while an incentive policy to reduce energy use can be followed by applying taxes to
sectors with high energy intensity. Another finding obtained in the study is that globalization has a
positive effect on environmental quality in Brazil and India. The evaluation of the findings indicates
that Brazil and India take as examples the positive aspects of other countries. In addition, it is seen
that policymakers in these countries integrate useful economic models of other countries into their
own countries. In this context, E7 countries can take similar steps, taking into account the practices
of other countries. Finally, the study finds that the renewable energy transition improves
environmental quality in China, Indonesia, and the panel. Another basic strategy to increase
environmental quality is to focus on how the renewable energy transition can be achieved. In light of
the findings from the study, various suggestions can be made to policymakers. First of all, economic
and legal incentives can be provided to encourage the use of renewable energy sources. Accelerating
the transition to renewable energy can improve environmental quality and reduce energy intensity.
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RESEARCH ARTICLE

Investigating Performances of Commercial Banks in the UK by Using Grey
Relation Analysis

Isik AKIN 1

Abstract

This study employs Grey Relational Analysis to assess the financial performance of commercial banks in the UK banking
system. The main aim of the study is to identify influential indicators that have an impact on the banks’ performance.
Identifying influential indicators helps banks determine strategies, capitalize on strengths, address weaknesses, and assure
stakeholders of their resilience and profitability in dynamic markets. Using data from 2020 to 2022, five categories—
profitability, interest ratio, liquidity and funds, asset quality, and capital adequacy—were analysed. This period was chosen
to reveal the impact of Covid-19 on the performance of banks in the UK. Barclays plc consistently emerges as a top
performer, showcasing robust financial management. Nationwide Building Society maintains stable performance with
strengths in asset quality and funding. Lloyds Banking Group demonstrates stability with good profitability and capital
adequacy. Santander UK plc exhibits fluctuating performance. NatWest Group plc shows moderate fluctuations, while HSBC
Holding plc and Standard Chartered plc face specific challenges. According to the results of this study, Grey Relational
Analysis (GRA) is a useful tool that aids strategic decision-making and risk management. It benefits the banking sector by
supporting profitability, stability, and performance. Effective interest rate management is a significant factor in
maintaining stability during market fluctuations. High asset quality strengthens bank performance, while efficient liquidity
management is crucial for the sustained success of banks.

Keywords: Commercial Banks, Performance Evaluation, Grey Relational Analysis, Financial Indicators, UK Banking System
Jel Codes: G21, C44, C38

Birlesik Krallik'taki Ticari Bankalarin Performanslarinin Gri Iliski Analizi Kullanarak
Incelenmesi

Ozet

Bu calisma, Birlesik Krallik bankacilik sistemindeki ticari bankalarin mali performansini Gri [liski Analizi'ni kullanarak
degerlendirmektedir. Calismanin temel amaci, bankalarin performansini etkileyen 6nemli géstergeleri belirlemektir. Bu
géstergelerin belirlenmesi, bankalarin stratejilerini belirlemesine, giiclii yénlerinden faydalanmasina, zayifliklarini ele
almasina, dinamik piyasalarda dayanikliliklarini ve karliliklarini paydaslar igin giivence altina almalarina yardimci olur.
2020 ile 2022 yillar1 arasindaki veriler kullanilarak, karhlik, faiz oram, likidite ve fonlar, varlik kalitesi ve sermaye
yeterliligi olmak tizere bes kategori analiz edilmistirBu dénem, Ingiltere'deki bankalarin performanst tizerinde Covid-19'un
etkisini ortaya koymak amaciyla segildi. Barclays plc, gii¢lii finansal yénetim sergileyen ve en iyi performans gésteren
bankalar arasinda én plana ¢ikmaktadir. Nationwide Building Society, varlik kalitesi ve fonlama alaninda istikrarl bir
performans sergilemektedir. Lloyds Banking Group, iyi karlilik ve sermaye yeterliligi ile istikrar gésterir. Santander UK plc
dalgali bir performansa sahiptir. NatWest Group plc orta diizeyde dalgalanmalar gésterirken, HSBC Holding plc ve
Standard Chartered plc belirli zorluklarla karst karsiyadir. Bu calismanin sonucuna gére, Gri liski Analizi (GRA), stratejik
kararlar ve risk yénetimine yardimci olan kullanish bir aractir. Karlilik, istikrari ve performansi destekleyerek bankacilik
sektértine fayda saglamaktadir. Etkin faiz orani yénetimi, piyasa dalgalanmalari sirasinda istikrari saglayan énemli bir
fakttordiir. Yiiksek varlik kalitesi, banka performansini giiclendirirken, etkili likidite yonetimi ise bankalarin stirekli
basarist icin hayati 6neme sahiptir.

Anahtar kelimeler:Ticari Bankalar, Performans Degerlendirmesi, Gri Iliski Analizi, Finansal Géstergeler, Birlesik Krallik
Bankacilik Sistemi
Jel Kodu: G21, C44, C38
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1. INTRODUCTION

The financial sector plays a crucial role in the overall economy by facilitating the flow of funds
between savers and borrowers (Malik and Malik, 2022). Among its components, banks hold a central
position as financial intermediaries, acting as a bridge between surplus funds (savers) and those who
require funds (consumers or investors). According to Sharipova and Asadova (2023), banks are vital
in channelling funds from surplus units to deficit units, encouraging savings through safe and
interest-bearing deposit accounts while providing credit for various purposes, and supporting
economic growth and stability.

Banks are categorized based on their areas of expertise. Commercial banks gather deposits from
individuals and businesses and lend these funds as credit to borrowers, thus stimulating economic
activity (Margasova, et al, 2019). Investment banks specialize in assisting corporations and
governments in raising capital through issuing securities, which plays a significant role in capital
markets (Ilahi, et al., 2014). Development banks focus on funding long-term projects that promote
economic and social development, and as a result of this focus, they significantly contribute to
fostering growth and reducing poverty in underdeveloped regions (Wruuck et al.,, 2015).

According to Allen et al., (2008), bank deposits and loans are key financial instruments that play a
crucial role in the functioning of the banking system and the overall economy. Deposits offer a safe
place to keep money and earn interest, attracting individuals and businesses to preserve and grow
their wealth. Banks use these deposits to extend loans, supporting personal and business
investments that drive economic expansion and job creation. According to Alkhazaleh (2017), by
channelling these funds into productive ventures, commercial banks become catalysts for economic
growth. It is supported by Mbekomize and Mapharing’s (2017) research. The loans offered by banks
empower individuals to make significant purchases, finance education, and pursue entrepreneurial
endeavours, while businesses can fund expansions and capital-intensive projects. This access to
credit improves economic growth, as it allows consumers and businesses to invest in their futures
and contribute to overall economic vitality (Karlan and Morduch, 2010).

De la Torre et al, (2010) prove that commercial banking goes beyond deposits and loans,
encompassing a wide range of financial services that facilitate payments, support small and medium-
sized enterprises, offer wealth management, and drive innovation in the financial sector. According
to Allen (2004), through their role in financial intermediation, risk management, and adherence to
regulatory standards, commercial banks play a pivotal role in maintaining the stability and efficiency
of the financial system. Therefore, commercial banks were selected for this study.

Market forces, consisting of investors, depositors, regulators, and other stakeholders, closely monitor
the banks’ performance. They assess various metrics, such as profitability, liquidity, asset quality,
and capital adequacy, to measure a bank's stability and efficiency (Aspal and Dhawan, 2014;
Gambacorta and Karmakar, 2016; Salike, 2018; Mashamba, 2018; Naser, 2019; Sahyouni and Wang,
2019). High-performing banks are often rewarded with increased market share, access to cheaper
funding, and enhanced opportunities for growth and expansion. The instability within the banking
sector poses a significant threat, as its repercussions quickly extend to the broader financial system
and the overall economy (Allen et al, 2008). Thus, the investigation of commercial banks’
performance is important in order to create a healthy and efficient financial system, as it is one of the
main objectives of any nation and also typically holds substantial market shares in various countries'
banking sectors.

The literature review reveals a gap in the existing research on the UK banking system. Specifically,
there is a lack of studies that individually compare the financial performance of commercial banks
using Grey Relational Analysis (GRA) to identify the influential financial indicators. While previous
research has predominantly relied on the quantile regression model (Pan and Leu, 2016), Analytic
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Hierarchy Process (AHP), Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS)
(Guru and Mahalik, 2019), and non-parametric methods like Data Envelopment Analysis (DEA)
(Sarraf and Nejad, 2019), there is a growing interest in exploring alternative techniques due to
certain limitations associated with statistical methods (Feng and Wang, 2000). This presents an
opportunity for researchers to utilize GRA, which offers a unique approach to analyzing financial
success by incorporating different financial indicators (Huang et al., 2008). By applying GRA and
ranking banks based on performance, this study aims to address the gap in the literature and provide
valuable insights into the factors influencing bank performance in the UK banking system.

In this study, the main aim is to determine the commercial banks’ performance via GRA by utilizing
numerous financial ratios. In addition to this, financial ratios such as profitability, interest ratio,
liquidity and funds, asset quality, and capital adequacy are used as factors determining commercial
bank performance.

The main aims of the study are shown below:

e Toassessand compare the commercial banks’ performance in the UK banking system by using
Grey Relational Analysis (GRA),

e To identify the key financial indicators that significantly influence the performance of banks
within the sub-categories of profitability, interest ratio, liquidity and funds, asset quality, and
capital adequacy.

This study assesses the influence of key financial indicators on bank performance by examining
multiple ratios that are widely recognised and accepted within each category. The most commonly
used ratio categories in the literature are profitability (Salike, 2018; Sahyouni and Wang, 2019),
interest (Abedifar et al., 2018; Naser, 2019), liquidity and funds (Menicucci and Paolucci, 2016;
Mashamba, 2018), asset quality (Menicucci and Paolucci, 2016; Bhattarai, 2018), and capital
adequacy (Gambacorta and Karmakar, 2016; Sahyouni and Wang, 2019).

For each of the financial ratio categories, the specific ratios were selected (Table 1) to assess the
bank's performance comprehensively. These ratios were carefully chosen based on their relevance,
availability of the data, recognition, and significance in evaluating the financial health and
operational efficiency of banks. The inclusion criterion involves selecting ratios that are widely
recognized and accepted in the banking industry for assessing performance. The selected ratio of
this study is widely used in the literature (Mashamba, 2018; Suvvari and Goyari, 2019; Naser, 2019;
Sahyouni and Wang, 2019).

This study sets itself apart from previous literature by including different financial indicators in the
analysis of financial success. Additionally, the study differs from existing research in the UK
Banking System by using GRA instead of statistical techniques that may have limitations due to
their assumptions (Feng and Wang, 2000). Moreover, it distinguishes itself by ranking commercial
banks based on their performance using GRA.

Based on the objectives of the study, below research questions below are developed:

e How does Grey Relational Analysis (GRA) allow for a comprehensive assessment and
comparison of the financial performance of banks in the UK banking system?

e Which specific financial indicators within the categories of profitability, interest ratio,
liquidity and funds, asset quality, and capital adequacy demonstrate the strongest influence
on bank performance?
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In a nutshell, the study aims to identify specific financial indicators within each category that exhibit the
most significant impact on bank performance. To achieve this, the research likely covers a comprehensive
range of indicators within the categories of profitability, interest ratio, liquidity and funds, asset quality,
and capital adequacy. However, instead of analysing all possible indicators within each category, the
study likely employs a selection process to focus on those indicators that are considered most influential
or widely recognized in the banking sector. This approach allows for a more targeted analysis,
concentrating on the key drivers of bank performance while avoiding unnecessary complexity.

2. LITERATURE REVIEW

The Grey System Theory, introduced by Deng (1982) in the literature, allows for the identification of
fundamental relationships between factors within a system using relatively small data sets, thereby
overcoming the limitations of traditional statistical methods (Feng and Wang, 2000). Grey System
Analysis proves valuable in comparing various factors in relation to a reference factor within a
system (Huang et al., 2008). An important characteristic of GRA is its capability to determine both
qualitative and quantitative relationships among complex factors, even when information is limited
(Wuetal, 2010).

In recent years, there have been numerous academic investigations in the field of bank efficiency.
While the selected samples and variables may differ, the common goal of these studies is to assess
the effectiveness or ineffectiveness of the entire banking sector or specific banks under
consideration. Various studies have been conducted in different countries, at different time periods,
and employing different methodologies. Due to its distinctive features, GRA has been widely adopted
as a technique for comparing the performance of banks, as well as in various other sectors like
financial institutions, hospitals, and airlines (Ho, 2006; Li and Wang, 2010; Meng et al., 2013; Dogan,
2013; Ozcelik and Ozturk, 2014; Sakinc and Gulen, 2014; Pan and Leu, 2016; Kula et al., 2016; Guru
and Mahalik, 2019; Suvvari and Goyari, 2019; Sarraf and Nejad, 2019).

Ho (2006) employed GRA to assess the relative performance of three investment Taiwanese trust
firms that have undergone reorganization into banks. Despite the small sample size and the lack of
information about data distribution, the study demonstrates the successful application of GRA in
evaluating bank performance. Furthermore, the study compares the results obtained through GRA
with those obtained from Financial Statement Analysis (FSA), and it shows that both methods yield
the same outcome.

Li and Wang (2010) utilized the grey relational method to assess the impact of cooperation between
securities companies and commercial banks. By examining a case where a securities company
develops BSG operations with a bank, the analysis process of the grey relational method is
demonstrated. Unlike the probability analysis method, the grey relational method offers a more
scientific and practical approach to evaluating the effectiveness of decisions made by securities
companies. This method holds the potential for broader application in decision evaluation across
various firms.

Meng et al. (2013) formulated a distinct evaluation framework aimed at assessing innovation
performance tailored specifically for commercial banks. The primary objective was to scrutinize the
elements impacting service innovation performance within this sector. The model was subsequently
put into practice, focusing on prominent Chinese banks including the Industrial Commercial Bank of
China (ICBC), the Bank of China (BC), the China Construction Bank (CCB), and the Bank of
Communications China (BCC). The study categorized the influencing factors into two primary
clusters: internal and external factors. External influences encompassed supplier-driven factors,
competitive impetus, and customer demand. Meanwhile, internal determinants encompassed
employee contributions, investment initiatives, and research and development (R&D) endeavours.
Historical records and archival data from each bank were collated to gather pertinent information
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pertaining to these factors. The researchers then employed the theory of grey relational analysis to
ascertain the degree of influence each factor held. Ultimately, the findings underscored the greater
significance of internal factors compared to their external counterparts. The relative importance of
these factors was ranked in the following order: R&D institutes, employees, investments, customer
demand, supplier influence, and competitive pressures.

The banking sector plays a crucial role in economic development, being a vital prerequisite for
sustainable economic growth. Therefore, Dogan (2013) used GRA to assess and compare the financial
performances of ten banks listed on the Istanbul Stock Exchange (ISE)/Borsa Istanbul during the
period 2005-2011. Additionally, the study seeks to streamline the number of financial indicators
used to measure bank performance and determine their relative importance. According to the GRA
method, "Akbank" emerged as the top performer, while "Yapi Kredi Bank" ranked last in terms of
financial performance. Additionally, the study also revealed a positive correlation between a bank's
"Return on Assets" and its financial performance.

In the current global competitive environment, the commitment to sustainable development and the
incorporation of sustainability issues hold strategic significance. Therefore, banks’ sustainability
performance in Turkey was examined by Ozcelik and Ozturk (2014). Recent sustainability reports
consider not only companies' financial performance but also their environmental and social
performance, reflecting their efforts towards sustainable development. This study aims to assess the
sustainability performance of banks in Turkey that issue sustainability reports using the grey
relational analysis method. The study compiles specified ratios pertaining to banks' economic,
environmental, and social performance from their sustainability reports in 2011. Based on 3
financial, 2 social, and 4 environmental ratios, the performance of banks is analyzed, and they are
ranked according to their sustainability performance. The results indicate that TSKB ranks first in
sustainability performance, followed by Garanti Bank and Akbank, respectively.

"Participation Banks" are an essential element of the global banking sector and have become
indispensable for the economies of countries worldwide. As an alternative to conventional banks,
performance comparisons of participation banks hold significant importance for managers and
investors. In connection with this, Sakinc and Gulen (2014) investigated the performance of
participation banks operating in Turkey using the GRA Method. For this purpose, 15 ratios related to
capital adequacy, liquidity, asset quality, and profitability criteria were determined using four years'
worth of data (2010-2013) from participation banks. By analyzing the results and these ratios,
participation banks' performances were compared, and the ranking obtained from the analysis is as
follows: Kuveyt Turk Participation Bank, Turkiye Finans Participation Bank, Albaraka Turk
Participation Bank, and Asya Participation Bank. The study concludes that capital adequacy is the
dominant ratio influencing the performance of participation banks among all the determined ratios.

According to Pan and Leu (2016), bank service satisfaction plays a crucial role in the bank's financial
performance. They assess the levels of service satisfaction among banks via GRA and compare the
impact of various variables on service satisfaction. Also, they rank banks based on their satisfaction
levels. Additionally, they employ the quantile regression model to identify the factors influencing
customer satisfaction at specific quantiles of satisfaction levels. The outcomes of the quantile
regression analysis offer valuable insights to bank managers for devising policies to enhance
customer satisfaction across different quantiles of satisfaction levels. Furthermore, they compare the
predictive accuracy of the regression models at various quantiles. The experimental results
demonstrate that, out of the seven quantile regression models, the median regression model exhibits
the best performance.

The insurance sector's significance is growing as it contributes substantially to a country's economy
and gains a larger share in the finance industry. Kula et al., (2016) employed the GRA method to

1083



I Akin
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1396460

assess the financial performances of seven insurance companies and a pension fund listed on Borsa
Istanbul (BIST). Based on the analysis results from year-end data in 2013, it is evident that half of the
companies examined had effective capital structures, meaning they minimized financial leverage.
Moreover, performance differentiation is noticeable through the reduced levels of current ratios and
four profitability ratios (net profit margin, profit per share, equity profitability, and asset
profitability) of companies operating with minimum effectiveness. The study's findings indicate that
superior financial performance can be achieved by implementing certain capital structure policies,
such as maintaining high equity levels, sufficient liquidity, and improved profitability, which can set
these companies apart from their competitors.

Another interesting piece of research was done by Guru and Mahalik (2019) in order to evaluate the
efficiency of different public sector banks in India using a combination of the Analytic Hierarchy
Process (AHP), Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS), and GRA.
The study aims to determine their performance rankings and identify areas for improvement. The
research finds that banks considered efficient are closely related to the ideal solution, resulting in
alternative rankings. The comparative results show that both models yield similar interpretations,
with slight differences due to methodological variations.

A range of studies have utilized the AHP to evaluate bank performance. Unvan (2020) and Fazeli et
al,, (2023) utilized a combination of AHP and TOPSIS to rank commercial banks based on a variety of
financial and non-financial indicators. Their studies highlight the adaptability and efficacy of AHP in
evaluating complex systems like banking institutions. Similarly, Nazeri and Keshavarzi (2019)
employed AHP alongside DEA to rank the banks’ branches in different regions by highlighting the
versatility of AHP across different banking contexts. Additionally, Chang and Tsai (2016) utilized AHP
to assess the organizational business performance of wealth management banks by further
presenting the wide-ranging applications of AHP in the banking sector. These studies collectively
highlight the robustness and flexibility of AHP as a decision-making tool for evaluating bank
performance across various regions and organizational levels.

However, they also highlight certain limitations of this approach. One limitation is the subjectivity
inherent in AHP, as it relies on decision-makers' judgments and preferences when assigning weights
to criteria and alternatives. This subjectivity can introduce bias and inconsistency into the evaluation
process, potentially impacting the validity and reliability of the results (Fazeli et al, 2023).
Additionally, AHP requires pairwise comparisons between criteria and alternatives, which can be
time-consuming and challenging to implement, especially when dealing with a large number of
variables. Furthermore, AHP does not consider uncertainty or variability in the data, which may limit
its ability to accurately reflect the dynamic and uncertain nature of the banking environment (Nazeri
and Keshavarzi, 2019).

DEA has been widely used to measure and improve bank performance. Maradin et al., (2018) provide
a comprehensive overview of DEA by identifying key factors influencing the relative efficiency of the
banking sector and individual institutions. Fallah et al., (2011) and LaPlante and Paradi (2015) both
highlight its effectiveness in this regard, with Fallah et al,, (2011) emphasizing the importance of
considering both financial and non-financial factors in DEA analysis. However, Ahn and Le
(2014) caution that the input-output specification in DEA models may not always align with banks'
decision-making criteria, potentially leading to inaccurate performance assessments.

While DEA has proven to be a valuable tool for evaluating bank performance, it also comes with
certain limitations. One major limitation is its sensitivity to outliers and extreme values in the data,
which can significantly impact the results and potentially lead to distorted efficiency scores. DEA also
assumes constant returns to scale, which may not always hold true in practice, especially in dynamic
and changing environments (Fallah et al., 2011; Maradin et al., 2018). Additionally, DEA requires a
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set of input and output variables to measure efficiency, and the selection of these variables can
influence the results. Choosing inappropriate or inadequate variables may lead to inaccurate
assessments of bank performance (Ahn and Le, 2014). Moreover, DEA does not consider external
factors such as market conditions, the regulatory environment, or technological advancements,
which can affect bank performance but are beyond the control of the banks themselves. Finally, DEA
results are relative and comparative, meaning that banks are evaluated against each other rather
than against an absolute standard of efficiency (LaPlante and Paradi, 2015). This comparative nature
may not provide a clear understanding of a bank's absolute performance level or its potential for
improvement.

Suvvari and Goyari (2019) employed the Grey Relational Analysis method to predict the financial
performance of 24 Indian life insurance companies during the period of 2013-2016 by using a total
of 14 indicators, including capital adequacy ratios, liquidity ratios, operating ratios, and profitability
ratios. The methodology employed involves using GRA to determine the Grey grades and rank the
performance indicators. A higher relational grade signifies better financial performance. The
outcomes provide a ranking of insurance companies based on their financial performance, with
Shriram Insurance obtaining the highest relational grade score, followed by IDBI Insurance, Sahara
Insurance, and Life Insurance Corporation of India. The key discovery is that negative values in
profitability ratios significantly influence the financial performance of Indian life insurance
companies.

Sarraf and Nejad (2019) conducted an examination of the performance of municipal water and
wastewater companies in Iran in 2017 using Grey Relational Analysis (GRA) and Data Envelopment
Analysis (DEA). GRA, among various methods for making decisions based on multiple attributes, was
employed to assess performance, while DEA was utilized to gauge efficiency. The study encompassed
a statistical sample of 35 companies within the water and wastewater sector. To apply GRA, the
researchers adopted the fuzzy normalization technique. By deducting normalized values from one,
reference sequences were generated. Subsequently, the grey relational coefficient was computed,
and the final grey relational grade was derived by multiplying the relative weight determined from
Shannon entropy by the relational coefficients. The outcomes of the study showcased that GRA stands
as a more precise approach for evaluating the performance of water and wastewater enterprises.

University staff performance was assessed via GRA by Liu and Liu (2023). A novel college
performance assessment index system is developed, incorporating a three-dimensional approach.
The evaluation of college performance within NH University is carried out using the grey relational
method, and the CRITIC method of variation coefficient is employed to assign weights to the
assessment indices. The performance of 15 colleges within NH University is assessed using this index
system and the grey method, providing valuable insights for optimizing management and allocating
resources effectively. The proposed index system and grey assessment model demonstrate
promising potential for addressing similar challenges in other contexts.

3. METHOD

In this research, Fitch Connect was used to gather the financial ratios. This database was used
because it has the world’s most comprehensive bank financial data and provides transparency for
their methodologies, which have been used for financial calculations (Fitch Solution, 2024). In
addition to this, the collection of financial information from the annual reports would have been time-
consuming. In the Fitch Connect Database, the names of the banks were searched in the global search
bar, and banks were listed under “entities”. Upon clicking on an entity, the summary page of the bank
in question was presented. The “financials” menu was clicked to get access to the financial page of
the bank. This page includes data related to key financial figures, balance sheet items, income
statements, and off-balance sheet items.

1085



I Akin
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1396460

In the literature, profitability, interest ratios, capital adequacy, asset quality, and funding and
liquidity are the most commonly used financial indicators to assess how effectively a bank is
achieving its objectives and fulfilling its role as a financial intermediary (Gambacorta and Karmakar,
2016; Silaban, 2017; Mashamba, 2018; Suvvari and Goyari, 2019; Naser, 2019; Sahyouni and Wang,
2019). Therefore, profitability, interest ratios, capital adequacy, asset quality, and funding and
liquidity ratios categories were selected in this study. The study presents the financial ratios of 13
different variables for the 7 largest commercial banks in the UK for the time period between 2020
and 2023. All financial ratios related to the above five ratio categories (Table 1) were calculated
based on the yearly data. For the calculation of the average figures, arithmetic averaging was used to
derive the average values by Fitch Connect. By using yearly data, the study aims to capture the annual
performance trends of commercial banks in the UK and provide insights into their overall financial
health and stability.

As the data collected from the Fitch Connect database suggests, financial data might not be openly
findable by other researchers without a subscription or access to the database. However, other
researchers can likely find similar data by getting access to the Fitch Connect database, as it is a
recognised and reputable database. Alternatively, other researchers can easily access similar data by
using the banks’ financial reports. All of the elements in the formulas (Table 1) are the elements of
financial statements. As financial statements are publicly available, it is possible to access similar
data by collecting the relevant elements from the financial statements and doing the relevant
calculations presented in Table 1. However, it is a time-consuming process, which is why the Fitch
Connect database was preferred for gathering the relevant data.

Appendix 1 shows the data used in this study to meet with Fair Data Principle for those who do not
have a subscription to the Fitch Connect Database. By doing this, all researchers would be able to
redo this research.

The Fitch Connect database includes all calculated financial ratios that were used in this research,
based on the provided formulas in Table 1.

Table 1: Financial ratios and categories used in the research

Financial Symbol Formula Target
Indicators
Profitability | P1 ROAA= Net Income/Average Total Assets Max
P2 ROAE= Net Income/Average Shareholders' Equity Max
Interest I1 Net Interest Margin (NIM)= Net Interest Income/Average Earning | Max
Ratios Assets
12 Interest Yield on Loans= Interest Income on Loans/Average Gross | Max
Loan
Capital C1 Tier 1 Capital Ratio= Tier 1 Capital/Risk-Weighted Assets Max
Adequacy
C2 Total Capital Ratio= Total Capital/Risk-Weighted Assets Max
C3 Risk-Weighted Assets Ratio= Risk-Weighted Assets/Total Assets | Min
Al Non-Performing Loans (NPL) Ratio= Impaired Loans/Gross Loans | Min
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Asset A2 Loan Loss Provision Ratio= Loan Loss Allowances/Gross Loans Max
Quality
A3 Loan Loss Coverage Ratio= Loan Loss Allowances/Impaired Loans | Max
Funding FL1 Liquidity Coverage Ratio= High-Quality Liquid Assets/Net Cash | Max
And Outflows
Liquidity
FL2 Growth of Total Customer Deposit Max
FL3 Liquidity Ratio= Liquid Asset/Total Assets Max

Source: Author, 2023

Profitability ratios, such as Return on Average Assets (ROAA) and Return on Average Equity (ROAE),
play a fundamental role in evaluating a bank's financial performance. ROAA, calculated by dividing
Net Income by Average Total Assets, provides a measure of the bank's efficiency in generating profits
relative to its average asset base. A higher ROAA implies that the bank is utilizing its assets effectively
toyield income (Salike, 2018). On the other hand, ROAE, computed as Net Income divided by Average
Shareholders' Equity, offers insights into the bank's ability to deliver returns on the shareholders'
investments. A higher ROAE indicates that the bank is generating favourable returns for its
shareholders (Sahyouni and Wang, 2019). For both shareholders and management, these ratios are
of paramount importance, as they shed light on the bank's overall profitability and its capacity to
derive earnings from its assets and equity. Overall, the profitability indicators ROAA and ROAE aim
to maximize returns. A higher ROAA indicates that the bank is generating more income relative to its
average total assets, while a higher ROAE signifies better returns for shareholders based on their
equity investment.

The interest ratio, comprising Net Interest Margin (NIM) and Interest Yield on Loans, plays a pivotal
role in assessing a bank's overall performance. NIM reflects the difference between interest income
earned from loans and investments and interest expenses on deposits and borrowings. A higher NIM
indicates that the bank is effectively managing its interest-earning assets and interest-bearing
liabilities, generating more profits from its core banking activities (Silaban, 2017). This, in turn,
signifies a stronger financial position and enhanced profitability for the bank. Moreover, the Interest
Yield on Loans offers valuable insights into the bank's lending operations. It measures the interest
income earned from loans relative to the average loan portfolio. A higher Interest Yield on Loans
suggests that the bank is earning more income from its loan portfolio, potentially indicating
successful lending strategies and competitive pricing (Abedifar et al., 2018). However, a bank must
strike a balance between achieving a competitive yield and maintaining credit quality. A significantly
high yield might be associated with increased credit risk, which could negatively impact the bank's
overall performance and asset quality. Together, these interest ratio metrics provide a
comprehensive view of the bank's ability to manage its interest-related activities, optimize its asset
utilization, and navigate interest rate risks. A strong NIM and a competitive Interest Yield on Loans
indicate a well-performing bank that efficiently generates profits from its lending and investment
activities (Naser, 2019). However, it is crucial for the bank's management to continually monitor and
analyze these ratios in conjunction with other performance indicators to ensure sustainable growth,
prudent risk management, and long-term profitability. Shortly, these ratios focus on maximizing
interest-related income. A higher NIM suggests that the bank is effectively managing its interest-
earning assets and liabilities to maximize the margin between them. Similarly, a higher Interest Yield
on Loans indicates that the bank is earning more income from its loan portfolio.
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Capital adequacy is a crucial aspect of bank regulation and performance evaluation, ensuring that
financial institutions have enough capital to withstand potential losses and remain solvent during
challenging economic conditions. Three key ratios are used to assess a bank's capital adequacy: Tier
1 Capital Ratio, Total Capital Ratio, and Risk-Weighted Assets Ratio (Gambacorta and Karmakar,
2016). The Tier 1 Capital Ratio measures a bank's core equity capital, also known as Tier 1 capital, in
relation to its risk-weighted assets. This ratio serves as a primary indicator of a bank's ability to
absorb losses and indicates its resilience during financial stress. A higher Tier 1 Capital Ratio implies
a more substantial buffer of high-quality capital, signifying enhanced strength and capacity to handle
risks. The Total Capital Ratio is a broader measure, taking into account both Tier 1 capital and
supplementary capital (Tier 2 capital) in comparison to risk-weighted assets. It provides a
comprehensive view of a bank's overall capital strength, including various forms of capital that
safeguard depositors and creditors. A higher Total Capital Ratio indicates a stronger capital position,
instilling confidence in the bank's stability. The Risk-Weighted Assets Ratio showcases the
proportion of a bank's risk-weighted assets in relation to its total assets. By adjusting asset values
based on their risk profiles, this ratio offers insights into a bank's exposure to various risks. A lower
risk-weight assets ratio suggests a more conservative asset portfolio with a higher proportion of
lower-risk assets (Mamun, 2013; Gambacorta and Karmakar, 2016). Consequently, these ratios aim
to ensure sufficient capital to absorb potential losses and maintain solvency. A higher Tier 1 Capital
Ratio and Total Capital Ratio indicate a stronger capital position, enhancing the bank's ability to
absorb losses. Conversely, a lower risk-weight assets ratio suggests a conservative asset portfolio
with lower risk exposure.

Asset quality is a crucial aspect of a bank's financial health and risk management. It provides insights
into the credit risk level in the bank's loan portfolio and its ability to handle potential loan losses
effectively. To assess asset quality, several key ratios are utilized. The Non-Performing Loans (NPL)
Ratio is one such indicator, measuring the percentage of non-performing loans in relation to the total
gross loans outstanding. A higher NPL Ratio indicates a larger proportion of problem loans in the
bank's portfolio, which could be a signal of potential credit risks and financial instability. A low NPL
Ratio is desirable as it signifies a healthier loan portfolio with fewer credit issues (Messai and Jouini,
2013). The Loan Loss Provision Ratio is another essential metric, representing the amount of funds
set aside by the bank as provisions for potential loan losses in comparison to its total gross loans. A
higher Loan Loss Provision Ratio suggests that the bank is taking a prudent approach to risk
management by building up reserves to cover anticipated credit losses (Menicucci and Paolucci,
2016). Furthermore, the Loan Loss Coverage Ratio comes into play, which compares the bank's Loan
Loss Allowances (set aside for potential losses) to the impaired loans in its portfolio. A higher Loan
Loss Coverage Ratio indicates that the bank has sufficient provisions to cover potential losses from
its impaired loans, providing added confidence in the bank's ability to manage credit risks. These
asset quality ratios are crucial for evaluating a bank's credit risk exposure and its ability to protect
capital from potential loan defaults. Banks that maintain lower NPL Ratios, higher Loan Loss
Provision Ratios, and sufficient Loan Loss Coverage Ratios demonstrate robust asset quality
management, positioning them for enhanced financial resilience and stability (Bhattarai, 2018).
Conversely, banks with higher NPL Ratios, lower Loan Loss Provision Ratios, and inadequate Loan
Loss Coverage Ratios may face challenges in managing credit risk, potentially affecting their
profitability and overall financial strength. These ratios focus on minimizing credit risk and potential
loan losses. A lower NPL Ratio indicates a healthier loan portfolio with fewer non-performing loans.
Higher Loan Loss Provision and Loan Loss Coverage Ratios indicate better provisioning for potential
losses, enhancing the bank's ability to manage credit risks effectively.

Funding and liquidity are crucial aspects of a bank's financial stability and operational efficiency.
Several key ratios are used to assess funding and liquidity positions, each providing valuable insights
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into the bank's ability to manage short-term obligations and unexpected cash demands. The Liquidity
Coverage Ratio (LCR) evaluates the bank's capacity to meet its short-term liquidity needs during
periods of financial stress. By comparing high-quality liquid assets to projected net cash outflows
over a specified time horizon, the LCR ensures the bank holds enough liquid resources to cover
potential outflows, reducing reliance on external funding sources (Mashamba, 2018). The Growth of
Total Customer Deposit is a vital indicator of the bank's funding position. Positive growth in customer
deposits indicates increased stability in funding, providing the bank with a reliable base to support
its lending and investment activities. Conversely, negative growth might signal potential funding
challenges and the need for alternative sources (Menicucci and Paolucci, 2016). The Liquidity Ratio
assesses the bank's overall liquidity position by comparing liquid assets to total assets. A higher
Liquidity Ratio indicates a more significant portion of assets that can be quickly converted into cash,
enhancing the bank's ability to meet short-term obligations and maintain operational stability. These
funding and liquidity ratios are crucial for effective risk management and financial planning. A strong
Liquidity Coverage Ratio ensures the bank's ability to navigate short-term liquidity challenges.
Positive growth in Total Customer Deposits establishes a stable funding base, supporting the bank's
core activities (Aspal and Dhawan, 2014). Moreover, a healthy Liquidity Ratio instils confidence in
the bank's capacity to handle unexpected cash demands without disruptions. These ratios aim to
ensure adequate liquidity and stable funding sources. A higher Liquidity Coverage Ratio signifies the
bank's capacity to meet short-term liquidity needs. Positive growth in Total Customer Deposits
indicates stability in funding. A higher Liquidity Ratio reflects a more significant portion of assets
that can be quickly converted into cash, enhancing the bank's ability to meet short-term obligations.

Similar to previous research, this study incorporates well-established indicators across profitability,
interest ratios, capital adequacy, asset quality, and funding and liquidity categories. For instance, the
inclusion of Return on Average Assets (ROAA) and Return on Average Equity (ROAE) in profitability
assessment, as well as metrics like Net Interest Margin (NIM) and Interest Yield on Loans in interest
ratio analysis, resonates with prior studies. Likewise, the evaluation of capital adequacy through
ratios such as Tier 1 Capital Ratio and Total Capital Ratio, along with asset quality assessment using
Non-Performing Loans (NPL) Ratio and Loan Loss Provision Ratio, mirrors established practices.
Additionally, the consideration of liquidity indicators like Liquidity Coverage Ratio and Growth of
Total Customer Deposits reflects the focus of existing literature on funding and liquidity
management. The contribution of this study lies in its comprehensive analysis, which consolidates
various financial indicators into a unified framework, providing a holistic view of bank performance.

This study also contributes to the field of bank performance evaluation using the GRE technique,
specifically for commercial banks in the UK. Previous research has utilized methods such as the
Analytic Hierarchy Process, Technique for Order Preference by Similarity to Ideal Solution, Data
Envelopment Analysis, and Quantile Regression models for assessing bank performance (Ilahi et al.,
2014; Pan and Leu, 2016; Kula et al,, 2016; Sarraf and Nejad, 2019). This study employs a different
technique than the literature. The GRE represents a novel and comprehensive methodology.
Additionally, while GRE has been applied in studies focusing on insurance companies and investment
banks (Ilahi et al.,, 2014; Suvvari and Goyari, 2019), its application to evaluating commercial banks in
the UK context is unique. As a result of this, the study will identify the key financial indicator that
significantly influences the bank's performance by employing the GRE technique for UK banks.

Table 2 indicates the largest commercial banks in the UK in 2022 according to their total assets.
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Table 1: Largest commercial banks in the United Kingdom (UK) in 2022, by total assets

Bank Name Total Assets - 2022
(in billion U.S. dollars)
HSBC Holdings 2,966.00
Barclays plc. 1,834.00
Lloyds Banking Group 1,063.00
NatWest Group 872.72
Standard Charted plc 819.92
Santander UK 345.05
Nationwide Building Society 338.64

Source: Statista, 2023

HSBC Holdings is a British multinational banking and financial services organization with its
headquarters in London, UK. It is one of the largest banks in the world and operates a global network
with a presence in more than 62 countries. HSBC offers a wide range of financial services, including
retail banking, commercial banking, investment banking, wealth management, and global markets. It
serves millions of customers worldwide, catering to individuals, businesses, and institutions (HSBC,
2023).

Barclays plc is another major British multinational bank headquartered in London. It has a long
history dating back to 1690 and operates globally with a strong presence in retail banking, corporate
and investment banking, wealth management, and credit cards. Barclays serves individuals,
businesses, and institutions, providing a wide range of financial products and services (Barclays,
2023).

Lloyds Banking Group is a leading British financial services company headquartered in London, UK.
It is one of the largest retail banks in the UK, offering retail and commercial banking services,
insurance, and wealth management. Lloyds Banking Group serves millions of customers through
brands like Lloyds Bank, Halifax, and Bank of Scotland (Lloyds Banking Group, 2023).

NatWest Group, formerly known as The Royal Bank of Scotland Group (RBS), is a major banking and
financial services organization headquartered in Edinburgh, Scotland. It operates under the NatWest,
RBS, and Ulster Bank brands, providing comprehensive banking services to individuals, businesses,
and institutions. NatWest Group is one of the largest banks in the UK (NatWest Group, 2023).

Standard Chartered is a British multinational bank headquartered in London with a primary focus
on serving clients in emerging markets and Asia. It offers retail and commercial banking, corporate
banking, and trade finance services. Standard Chartered's strategic emphasis on emerging markets
sets it apart from many other international banks (Standard Chartered, 2023).

Santander UK is the British subsidiary of Banco Santander, a Spanish multinational banking group. It
provides retail and commercial banking services to millions of customers in the UK. Santander UK
operates a network of branches and offers various financial products, benefiting from its association
with the broader Santander Group and its global presence (Santander UK, 2023).
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Nationwide Building Society is one of the largest building societies in the UK, headquartered in
Swindon, England. As a mutual financial institution owned by its members, Nationwide offers retail
banking services, including savings accounts, mortgages, personal loans, and insurance products. It
operates for the benefit of its members rather than shareholders (Nationwide Building Society,
2023).

3.1. Grey Rational Analysis

Grey Relational Analysis (GRA) is a technique used for decision-making and prediction that falls
under the umbrella of Grey System Theory. In this method, the concept of "grey information"” or "grey
elements" is utilized to handle incomplete or limited data. GRA measures the varying relationships
between two elements or subsystems within a specific system, indicating their level of similarity or
dissimilarity. When changes between elements occur together in a continuous manner, a higher level
of relation is observed, whereas if they do not occur together, a lower level of relation exists.

GRA is a valuable tool in situations where conventional statistical methods may not be applicable due
to data limitations or uncertain conditions. It allows analysts to make informed decisions and
predictions even when facing incomplete information. By examining the grey relations between
elements, researchers can gain insights into the underlying patterns or connections in complex
systems, helping them to identify important factors and relationships.

GRA can be employed for optimization tasks in various fields, such as engineering, finance, and
manufacturing. By analyzing the relationships between different factors or variables, GRA helps
identify optimal solutions or configurations. For instance, Hashemi et al., (2015) investigated the
application of GRA in supplier selection by incorporating economic and environmental criteria.
Another study (Zhu et al., 2022) examined the countries’ entrepreneurial environment by using the
GRE method. In addition to this, it can be used for forecasting future trends or behaviors by analyzing
the relationships between historical data points. This can be valuable in fields such as economics,
market research, and environmental studies.

In the context of commercial banks, GRA can be used to assess and compare the performance of
different banks based on various financial indicators. By considering grey relations, banks can gain a
deeper understanding of their relative strengths and weaknesses in different aspects of their
operations. Moreover, GRA can aid decision-makers in identifying potential areas for improvement,
optimizing resource allocation, and formulating effective strategies to enhance overall performance.

The calculation procedure for Grey Relational Analysis is outlined as follows (Liu et al., 2019; Ikram
etal., 2020).

L. Formation of the Decision Matrix

A matrix is created with N alternatives (banks in the study) and k criteria (financial ratios in the
study), where X, is the reference series (representing the reference bank in the study), and X3, X», ...,
X;, .., Xy represents the values for the respective alternatives with respect to the criteria.

Xo = {Xo (1),X0 (2), ..., Xo(K)}
X1 = {X1 (1, X1 (2), ..., X, (k)}

X; = {X; (1), X; (2),....X:(k)}
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Xy = {Xy (D, Xy (2), ..., Xn(k)}
In the study, X; (k) denotes the kth financial ratio value of the ith bank.
IL. Creating the Comparison Matrix

Prior to calculating the Grey Relation Coefficients, it is necessary to standardize the data to compare
indicators of varying dimensions. The data is converted to standard values according to the three
conditions outlined below:

a) Benefit situation: Formula 1 is utilized when the objective is to achieve a better or larger value.
« _ _ Xi()-Min;X;(j) 1)
LT Maxjxi(j)- MinjX;(j)

b) Cost situation: Formula 2 is used when the objective is to obtain a lesser or smaller value.

. Max;X(D-X;(j)
Xi = MaxX;(j)— Min;X;(j) )

c) Average type situation: When the objective is to obtain an average value, one of the formulas (3),
(4), or (5) is used.

X,p(J): It represents the target value for the jth element.

. . . o _ _ 1Xi(D=Xop ()

If Min;X; (j)<X,p<Max;X;(j) then X; = M X,() - Min Xi0) (3)
. ; « _ Xi(j))— Min;X;(j)

If Max;X;(j) < Xop () then Xi = - e (4)

If X, ()< Min, X;(j) then X; = —edXi=Xi0) (5)

MaxjX;(j)— Xop(J)
Iil. Creating the Absolute Value Table

By considering the characteristics of the criteria, we calculate the coefficient differences. The
coefficient difference represents the absolute difference between the rank number and the reference
value.

Ao; (j) represents the absolute difference between X, and X; for the jth item.

Aoi () = 1Xo() — X O | (6)
iv. Formation of Grey Relation Coefficients

The grey relation coefficients are calculated using formula (7), where

Amax = Maximax;Ag; (),

Amin = Minymin;Ag; ()

N _ AMin+PAMax
yoi(]) " Api()+PA Max (7)

The coefficient P in the formula is used to eliminate the possibility of extreme values in the Amax data
set and is generally taken as 0.5.

V. Calculation of Grey Relational Degrees

The grey relational degrees for the Xi series are calculated using the formula (8).
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Toi = X1 Wire, () (8)
w;: Weight of the jth element (representing the jth financial ratio in the study). If weights are not

specified for the elements, w; = % can be taken as average (Liu et al., 2019; Ikram et al., 2020).

4. FINDINGS

The study presents the financial ratios of 13 different variables for the 7 largest commercial banks in
the UK for the time period between 2020 and 2023. The values in Table 3 represent the decision
matrix used in the initial phase of grey relation analysis.

Table 2: Decision Matrix of Banks in the UK

Bank Profitability | [0 oSt

Year Ratios Capital Adequacy | AssetQuality | Funding and Liquidity

Name

P1 P2 1|12 C1 C2 C3 |Al | A2 | A3 FL1 FL2 FL3
2022|1056 | 922 |137]3.21(1660(1930]2831]2.10|1.22|58.33(13180( -8.20| 31.24

HSBC 2021|049 | 761 |1.12|247|18.60|21.20|2834|1.80|1.08|59.87|139.00| 413 | 3418
Holding Plc 5 05 017021 | 320 [1.14|281|18.70|21.50|2874|1.84| 1387480 |139.10 | 1415| 2940

o 2022|039 | 1058 |094|353|17.90|2080|2223 (182|144 |7892|16500| 6.78 | 37.99
1]3:: YS 2021|051 | 1260 |0.78(2.74(19.20|22.20 2430|199 1587936 |16800| 937 | 39.86

2020|018 | 437 |080(290(19.00|2210]|2269|258(239|92.64|16200]|1397| 43.17
Lloyds 202210621259 |11.81(332|17.10|19.70]|2402]1.66 (0985914 |14400| -348| 18.66
Banking 2021|0.67 | 1296 (130280 |20.00(2360]22.11]|192|084|43.94 (13500 5.70 | 18.04
Group Plc (2020|016 | 3.17 [(1.66|3.00|19.10|23.30|23.27(2.04(1.29(6337|136.00| 944 | 1880
2022|046 | 1050 (169|294 (1640(1930|2446|146|098|67.39 (15700 -5.12| 30.29
2021|042 | 881 |1.24|241|2070|2410]2007]149(1.13|7579|16500] 723 | 34.64
2020|-0.06| -109 |1.18]|2.69|2140(2450]21.30|1.86|1.81|97.29|159.00(1582( 2825
Standard (2022|035 | 6.72 [1.09|3.35|16.60)|21.70|2985|2.63 183 |69.60|147.00| -217| 2590
Chartered (2021|029 | 512 [1.02]|235|16.60|21.30|32.76(264|1.84(6985|146.00| 795 | 2843
Plc 2020|010 | 1.71 |[1.09]|3.01(1650(21.20|34.07|3.13|2.24|71.77 14550 8.71 | 2586
Nationwide 2022 | 046 | 9.23 (150|234 |26.60]|31.80|19.03 (081 (036 (44.12|183.00| 477 | 11.54
Building 2021|024 | 492 |134|237|4080(4950]1293]095|042]4440|159.00( 649 [ 745
Sodiety 2020|015 | 298 |1.23(2.59|3430]4440]1347(089)|039|43.62|152.00( 3.23 647
2022|049 | 9.71 |196|2.68|1820(2040]|2457]1.19|043|36.15|156.75| 1.37 | 1845
2021|048 | 924 |1.75(2.21|19.20]2190]23.39(1.39|040|29.05|16842|-1.13| 21.63
2020|016 | 311 |144|2.26(1850(21.20]24.60|1.38|0.65|46.86|150.00( 7.29 | 2143

Source: Author, 2023

Table 3 highlights that although all of the banks' profitability was low during the Covid-19 pandemic,
profitability started to improve after 2020. Overall, HSBC Holding plc and Lloyds Banking Group plc
show consistently higher profitability in ROAA, especially in the year 2022. Barclays plc and
Santander UK plc also demonstrate respectable profitability levels, with some fluctuations between
the years, specifically for Barclays plc. NatWest Group plc's profitability shows mixed results, with a
negative ROAA in 2020. Standard Chartered plc has maintained a moderate level of profitability over
the years. Nationwide Building Society's profitability demonstrates that its financial health and
performance have improved significantly over the years.

NatWest
Group Plc

Santander
UK Plc

Among the largest commercial banks in the UK, Lloyds Banking Group plc consistently stands out
with higher values for both NIM and Interest Yield on Loans. This indicates that Lloyds has been
successful in effectively managing its interest income, and its assets and loan portfolio have

1093



I Akin
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1396460

generated favourable returns over the three-year period. HSBC Holding Plc and Santander UK Plc
also showcase relatively strong performances, particularly in 2022, with higher NIM and Interest
Yield on Loan ratios. This suggests that these banks have been successful in optimizing their interest-
related activities and generating better returns compared to some other institutions. On the other
hand, Standard Chartered plc and Barclays plc demonstrate somewhat fluctuating results over the
years, with NIM values generally on the lower side. These banks may need to focus on optimizing
their interest income to improve profitability and achieve more stable performance. NatWest Group
plc and Nationwide Building Society show relatively stable performances, with moderate NIM and
Interest Yield on Loan ratios. While their values are generally lower compared to some other banks,
their consistent performance indicates that these institutions have been efficiently managing their
interest-related activities.

Nationwide Building Society consistently stands out with significantly higher values for both Tier 1
Capital Ratio and Total Capital Ratio. This indicates that Nationwide has maintained a robust capital
position and has a substantial buffer to cover potential risks, making it well-capitalized and resilient.
On the other hand, Standard Chartered plc and NatWest Group plc demonstrate relatively stable
performances in terms of capital ratios. While their ratios are generally lower compared to the
Nationwide Building Society, they still maintain a healthy capital position, which is essential for
ensuring stability and financial soundness. HSBC Holding plc, Barclays plc, and Santander UK plc
show moderate capital ratios throughout the years, indicating that they have adequate capital to
absorb potential losses and comply with regulatory requirements. However, compared to the
Nationwide Building Society, they might consider further strengthening their capital positions to
enhance resilience.

Nationwide Building Society consistently demonstrates the strongest loan quality performance, with
significantly lower NPL ratios compared to other banks. This suggests that society has been
successful in managing credit risk and maintaining a healthy loan portfolio with minimal impaired
loans. Among the other banks, HSBC Holding plc, Barclays plc, and Santander UK plc also show
relatively lower NPL ratios, indicating that they have been effective in controlling non-performing
loans and maintaining sound loan quality. Regarding Loan Loss Provision Ratio (A2) and Loan Loss
Coverage Ratio (A3), Standard Chartered plc and NatWest Group plc stand out with higher values.
These banks have set aside higher provisions to cover potential loan losses and have a better ability
to withstand potential credit losses.

Nationwide Building Society stands out with consistently higher Liquidity Coverage Ratios (FL1)
compared to other banks. This indicates that the society holds a substantial amount of high-quality
liquid assets to cover potential net cash outflows, demonstrating a robust liquidity position. HSBC
Holding plc, Barclays plc, NatWest Group plc, and Standard Chartered plc also show relatively strong
liquidity positions, as evidenced by their higher FL1 ratios. This suggests that these banks have been
diligent in managing their liquidity risk and maintaining sufficient liquidity buffers. Regarding the
Growth of Total Customer Deposits (FL2), all banks have demonstrated positive values, indicating
growth in customer deposits over the years. However, Nationwide Building Society exhibits lower
growth rates compared to some other banks, indicating a more conservative approach to increasing
customer deposits. Lastly, the Liquidity Ratio (FL3) shows the proportion of liquid assets to total
assets. Santander UK plc demonstrates higher values for FL3, indicating a relatively higher
proportion of liquid assets in its overall asset composition.

In the second phase of Grey Relation Analysis (GRA), the comparison matrix was constructed using
the financial ratios provided in Table 4. Except for C3 and A1 (Risk-Weighted Assets Ratio and Non-
Performing Loans Ratio), the objective for the other financial ratios was to achieve higher values. As
aresult, equation (1) was utilized for transformation. However, for the financial ratios C3 and A1, the
aim was to achieve a lower value, and thus, equation (2) was applied for transformation. To compare
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the performance of commercial banks in the UK in terms of financial ratios, a reference bank was
selected, and its data can be found in Table 4.

Table 3: Comparison matrix of banks in the UK

Bank Profitability| o oSt Capital Asset Funding and

Year Ratio Adequacy Quality Liquidity
Name

P1 P2 n (12 |C1 (€2 |C3 |A1l |A2 |A3 |FL1 [FLZ |FL3
2022100 (100 |1.00|1.00(1.00]1.00(1.00(1.00|1.00(1.00)1.00|1.00]|1.00

§Zflekrence 2021 [1.00 |1.00 |1.00 |1.00 [1.00 |1.00 |1.00 |1.00 [1.00 |1.00 [1.00 [1.00 [1.00
2020 [1.00 [1.00 |1.00 [1.00 |1.00 |1.00 |1.00 |1.00 [1.00|1.00 [1.00 [1.00 [1.00
2022|078 |043 |0.42[0.73 |0.02 |0.00 |0.14 |0.29 |0.59 |0.52 |0.00 |0.00 |0.74

Eiﬁlcing o [2021]058 {033 1035 [0.44[0.08 [0.00 022 050 [047 [0.61 [012 050 082
2020 [1.00 [080 |0.40 [0.73 |012 |0.01|026 |0.58 |0.50 |0.58 [0.12 |0.87 |0.62

Bardays 20221015 066 Jo001.00]045[012]070]045073]1.00 065 [1.00]1.00

oo 2021063 |096 |0.00 090|011 |0.04|043 |0.38 [0.82|1.00 [0.99 [1.00 [1.00

2020089 |1.00 |0.00 (0.85|0.14 |0.04 [0.55|0.25 [1.00 [0.91 |1.00|0.85 |1.00
Lloyds 202211.00 |1.00 |0.85|082 |0.07 (0.03 |[0.54|0.53 042 |0.54|0.24 (032 |0.27
Banking 2021100 |1.00 |0.54(1.00]0.14[0.08 [0.54 |0.43 |0.31 [0.30 |0.00 |0.65 |0.33
Group Plc |2020 (081 (0.78 [1.00|0.99 |0.15 (0.09 |0.52|0.49 (045 |0.37 [0.00 (049 |0.34
20221041 |0.64 |0.74]0.50 (0.00 (0.00 |0.50 |0.64 |042 |0.73 1049 (0.21 |0.71
20211042 (048 (047|034 (017 (0.10 |0.64 |0.68 |0.51 |0.93 |0.90 (0.80 |0.84
20201000 |0.00 |0.44 (057 |0.28 (0.14 |0.62|0.57 |0.71 |{1.00 |0.88 (1.00 [0.59
Standard 2022 |0.00 [0.00 (0.15]0.85)0.02]0.19(0.00 (0.00 (1.00 (0.78 |0.30 |0.40 |0.54
Chartered |2021 (012 (002 [0.25]0.24 |0.00 (0.00 |0.00|0.00 [{1.00 |0.81 |[0.33 [0.86 |0.65
Plc 20201]0.59 |0.51 |0.34]1.00(0.00 (0.00 |0.000.00 093 |0.52]0.37 (044 |0.53
Nationwide |2022 (041 (043 [0.55|0.00 |1.00 (1.00 |1.00|1.00 (0.00 |0.19 |[1.00 (0.87 |0.00
Building 202110.00 |0.00 |0.58(0.27 |{1.00 (1.00 |1.00|1.00)0.01 |0.31 ]0.72 [0.73 [0.00
Society 2020[0.78 |0.75 |0.50 (044 |1.00[1.00 (1.00|1.00 |0.00 [0.00]0.62 |0.00 |0.00
20221052 (051 |1.00(0.29 (0.18 (0.09 [0.49|0.79 |0.05 |{0.00 |049 (0.64 [0.26
2021056 |0.54 |1.00(0.00]0.11[0.02 (047 |0.74 [0.00 [0.00|1.00|0.00 |0.44
2020081 |0.77 |0.74 (0.00]0.11 |[0.00 (046 |0.78 |0.13 [0.06 |0.54 |0.32 |0.41

Source: Author, 2023

In the third phase of Grey Relation Analysis, the absolute value matrix is obtained by applying
equation (6). Table 5 presents the absolute differences between the comparison values of
commercial banks in the UK and the reference bank values.

NatWest
Group Plc

Santander
UK Plc
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Table 4: Absolute value matrix of banks in the UK

. Interest Capital Asset Funding and
Bank Profitability| . . .
Year Ratio Adequacy Quality Liquidity
P1 P2 I1 12 Cl C2 C3 |A1 A2 A3 |FL1 FL2 FL3
20221022 |057 |0.58(0.27 (098 (1.00]|086|0.71|041|0.48|1.00(1.00|0.26

Name

E(S):?:l(i:ng Plc 20211042 |0.67 |0.65|0.56 (092 (1.00[0.78 |0.50|0.53 |{0.39 |0.88 (0.50 [0.18

20201000 [0.20 |0.60|0.27 |0.88 (0.99(0.74|0.42|0.51 |0.42 |0.88 (0.13 [0.38
Bardays 20221085 |0.34 |1.00 (0.00 (085 |0.88 (0.30|0.55 |0.27 [0.00(0.35|0.00 |0.00
Plc 2021037 |0.04 |1.00(0.10 (089|096 (0.57 |0.62 |0.18 [0.00]0.01|0.00 |0.00

2020]0.11 [0.00 |1.00|0.15 |0.86 (0.96 |0.45|0.75)0.00 |{0.09 |0.00 (0.15 [0.00
Lloyds 20221000 (0.00 |0.15]0.18 (093 (097 |046|0.47 |0.58 |0.46 |0.76 (0.68 |0.73
Banking 2021 [0.00 |0.00 |0.46 (0.00 (086|092 (046 |0.57 |0.69 [0.70|1.00|0.35 |0.67
Group Plc |2020 (019 (0.22 [0.00|0.01 (0.85 (091|048 |0.51 [0.55 |0.63 [1.00 (0.51 |0.66
20221059 036 |0.26 (0.50(1.00[|1.00 (0.50|0.36 |0.58 [0.27 |0.51|0.79 |0.29
2021058 [0.52 |0.53]0.66 (083 (0.90[0.36|0.32)049(0.07 |0.10 (0.20 [0.16
2020]1.00 (1.00 |0.56|043 |0.72 (0.86 |0.38 |0.43|0.29|0.00|0.12 (0.00 |0.41
Standard |2022 ({100 (1.00 [0.85]0.15 |0.98 (0.81 |1.00|1.00 (0.00 |0.22 |0.70 [0.60 |046
Chartered |2021 (088 (0.98 [0.75]0.76 (1.00 (1.00 |1.00 |1.00 [0.00 |0.19 |0.67 [0.14 |0.35
Plc 20201041 [0.49 |0.66(0.00(1.00 (1.00|1.00|1.00)0.08 |0.48 |0.63 [0.56 [0.47
Nationwide |2022 [0.59 |0.57 (0.45(1.00|0.00|0.00 [0.00 (0.00 (1.00 |0.81 |0.00(0.13 |1.00
Building 2021 (100 (1.00 [0.42]0.73 |0.00]0.00(0.00 [0.00 |0.99 (0.69|0.28 |0.27 |1.00
Society 2020022 ]0.25 |0.50 [0.56 |0.00 |0.00 (0.00 |0.00 |1.00 {1.00]0.38 |1.00 |1.00
20221048 (049 |0.00(0.71]082 091 (0.51 |0.21 |[095 [1.00 |0.51 |0.36 |0.74
20211044 (046 |0.00(1.00 (089 (0.98 |0.53 |0.26 |1.00 {1.00 |0.00 (1.00 [0.56
20201019 [0.23 |0.26 |1.00 |0.89 (1.00 |[0.54 |0.22 |0.87 |0.94 |046 (0.68 [0.59

Source: Author, 2023

The Grey relation coefficients, computed using Equation (7) for commercial banks in the UK, are
displayed in Table 6.

NatWest
Group Plc

Santander
UK Plc
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Table 5: Grey correlation coefficients of banks in the UK

Profitability Inter_t-st Capital Ass fet Flll-ldil-lg-alld
Bank Name | Year Ratio Adequacy Quality Liquidity

P1 P2 |11 12 |C1 C2 C3 |A1l A2 A3 |FL1 FLZ FL3
20221069 (047 |0.46 065 |0.34|0.33 1037 |0.41 [055]051 |0.33 (033 ]|0.66
2021|054 (043 [0.43)047|0.35(0.33 039 |0.50 (049|056 |0.36 (0.50|0.74
2020|100 [0.72 |0.45]0.65 |0.36 |0.34 |040 |0.54 (050|054 |0.36 [0.79 |0.57
20221037 (059 [0.33]1.00/0.37 |0.36 |063 |0.47 [0.65|1.00 |0.59 [{1.00]1.00
Barclays plc (2021 |0.57 (092 |0.33 /083 (0.36 |0.34 /047 (0.45 (0.73 |1.00 (0.98 |{1.00|1.00
2020|082 (1.00 |0.33]0.77 |0.37 |0.34 /1053 |0.40 ({1.00 |0.85 [1.00 [0.77 |1.00
Lloyds 20221100 (1.00 [0.77|0.74 |10.35 [0.34 |052 |0.52 (046 |052 |0.40 (042|041
Banking 20211100 (1.00 [0.52]1.00|0.37 |0.35]052|0.47 (042042 |0.33 (059|043
Group plc (2020 |0.73 [0.69 |1.00|097 [0.37 |0.35 |0.51 (0.49 |048 |0.44 [0.33 |0.50)|043
20221046 [0.58 [0.65]0.50/0.33[0.33 |0.50 |0.58 [0.46 |0.65 |0.50 (039|063
2021|046 (049 |0.49)043 |0.38 |0.36 |0.58 |0.61 (050088 (0.83 [0.71 |0.76
20201033 (033 [0.47]0.54)|0.41(0.37 |057 |0.54 (063 |1.00|0.81 [1.00|0.55
Standard [2022 (033 |0.33 |0.37 |0.77 (0.34|0.38 |0.33 (0.33 |1.00|0.70 (042 |046 |0.52
Chartered (2021|036 [0.34 |0.40]040 (0.33]0.33 (033 (0.33 (1.00]0.73 |0.43 |0.79 |0.59
plc 2020|055 (051 [0.43)1.00(0.33(0.33 033 |0.33 (087|051 |0.44 (047|051
Nationwide (2022 046 |047 |0.53|0.33 (1.00|1.00|1.00 (1.00|0.33)0.38 ({1.00|0.79|0.33
Building 20211033 (033 [0.54]041 |1.00 (1.00 |1.00 |1.00 (034|042 |0.64 (065|033
Society 2020|069 (066 |0.50]047 |1.00(1.00|1.00|1.00 (033|033 |0.57 (033|033
20221051 (050 |1.00)041 |0.38 |0.35 049 |0.71 (034|033 |0.49 058|040
2021|053 (052 |1.00)0.33 |0.36 |0.34 /049 (0.66 (033033 (1.00 (033|047
2020|0.73 |[0.68 |0.66)0.33|0.36 |0.33 /048 (0.70 (036 |0.35 (0.52 (042|046

Source: Author, 2023

Using Equation (8) from the methodology section, the grey relation degrees for commercial banks in
the UK (Table 7) have been determined.

Table 6: Results of grey relational analysis for banks in the UK, 2022-2020

HSBC
Holding plc

NatWest
Group plc

Santander
UK plc

Profitability Interest Ratio |Capital Asset Quality |Funding and

Bank Name Year 55.48% 60.88% 47.88% 56.77% 5547%
[p4 |Rank| [y |Rank| Ly |Rank| [y |(Rank| Ly [Rank

HSBC Holding plc 2022 |57.89% 2 |55.70% | 6 |34.65% 6 [(4899% | 6 |4429% | 6
Barclays plc 2022 |4817% 5 [6667%| 3 |(4534% 2 [(7091% | 1 |8624% | 1
Lloyds Banking Group plc  |2022 [10000% | 1 |7559% | 1 [4034% | 4 [50.01% | 5 (4082% | 7
NatWest Group plc 2022 |52.09% 3 [5780% | 4 |(3886% 5 [|5656% | 4 |5048% | 3
Standard Chartered plc 2022 (3333% 7 |5687% | 5 |3511% 7 |67.66% | 2 |4645% | 5
Nationwide Building Society (2022 |46.19% 6 [4296% | 7 |10000% | 1 |5713% | 3 |(7073% | 2
Santander UK plc 2022 |50.71% 4 |7059% | 2 |[40.86% 3 [4610% | 7 |4927% | 4
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Profitability | Interest Ratio Capital Asset Quality Fur-ldu-lg-and
Adequacy Liquidity
Bank Name Year I —or 7% 5418% 4750% 57.90% 6403%
gt Rank| [y Rank] Dy Rank| Byt Rank| [ Rank

HSEC Holding plc 2021| 4867% | 4 |4535%| 6 | 3592% | 6 |5162%| 5 |5344%| 6
Barclays plc 2021 | 7456% | 2 |5822%| 3 [(3887% | 5 |7277%| 1 |99.18%| 1
Lloyds Banking Group plc 2021 (10000% | 1 |7594%| 1 [ 4134% | 3 |4331%| 7 |4494%| 7
NatWest Group plc 2021 4772% | 5 |4590%| 5 | 4383% | 2 |6631%| 3 |7656%| 2
Standard Chartered plc 2021 3501% | 6 |3976%| 7 [3336% | 7 |6863%| 2 |6002%| 4
Nationwide Building Society [2021| 3333% | 7 (4744%| 4 [10000%| 1 |[5850%| 4 |5395%| 5
Santander UK plc 2021 5251% | 3 |6667%| 2 [(3914% | 4 |4414%| 6 |60.13%| 3

Profitability | Interest Ratio Capital Asset Quality Fm_ld“_lg_and

Adequacy Liquidity
Bank Name Year
67.52% 61.39% 4807% 58.11% 58.00%

4 |Rank| T |Rank|] [ |Rank| I |Rank| T |Rank
HSEC Holding plc 2020| 8583% | 2 |5524%)| 4 | 3674% | 6 |5275%| 5 |5746%| 3
Barclays plc 2020| 9091% | 1 |5533%| 3 | 4125% | 3 |[7503%| 1 |9243%| 1
Lloyds Banking Group plc 2020 71.22% | 3 [|9870% | 1 | 4122% | 4 [(4704%| 6 |4198%| 6
NatWest Group plc 2020( 3333% | 7 |5060%| 5 |4482% | 2 |7229%| 2 |7880%| 2
Standard Chartered plc 2020| 5288% | 6 |7150%| 2 | 3333% | 7 |[57.18%| 3 |4750%| 4
Nationwide Building Society [2020| 67.75% | 5 |4858%| 7 [10000%| 1 |5556%| 4 |4106%| 7
Santander UK plc 2020| 7070% | 4 |4974%| 6 | 3914% | 5 |(4693%| 7 |4674%| 5

Source: Author, 2023
The banks are ranked from 1 to 7, with 1 being the highest and 7 the lowest, in each criterion.

In 2022, Lloyds Banking Group plc stands out as the top-performing bank in terms of Profitability,
receiving a perfect score of 100%. It also ranks high in Capital Adequacy, securing the first position.
Nationwide Building Society excels in Asset Quality, earning the highest score, while Barclays plc
holds the top position for Funding and Liquidity. On the other hand, Standard Chartered plc and
Nationwide Building Society rank relatively lower in Profitability and Interest Ratio, respectively.
Santander UK plc also falls behind in Capital Adequacy and Funding and Liquidity.

In 2021, Lloyds Banking Group plc exhibited strong profitability but faced challenges in asset quality,
funding, and liquidity. Barclays plc showcased an impressive performance in interest ratios, funding,
and liquidity, while Santander UK plc excelled in interest ratios, funding, and liquidity but had room
for improvement in profitability and asset quality. NatWest Group plc demonstrated strength in
funding and liquidity and performed well in interest ratios, capital adequacy, and asset quality, but
its profitability could be enhanced. HSBC Holding plc showed a balanced performance across
categories. Standard Chartered plc ranked lower in profitability, interest ratios, and capital adequacy
but had better asset quality, funding, and liquidity management. Nationwide Building Society
excelled in asset quality but ranked lower in profitability, funding, and liquidity.

In 2020, Barclays plc and Lloyds Banking Group plc stood out as the top performers in capital
adequacy and interest ratios, respectively. Barclays plc also exhibited strong performance in funding
and liquidity, securing the first rank in this category. However, Lloyds Banking Group plc faced
challenges in asset quality, ranking sixth. HSBC Holding plc demonstrated solid profitability, funding,
and liquidity, while Standard Chartered plc struggled in asset quality, ranking last in this aspect.
NatWest Group plc ranked second in funding and liquidity and showcased satisfactory performance
across other categories. Santander UK plc and Nationwide Building Society had relatively balanced
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performances, with Santander UK plc ranking higher in profitability and Nationwide Building Society
excelling in asset quality.

Table 7: Overall bank performance in the UK, 2022-2020

2022 2021 2020
Rank
Bank Name r.m Bank Name r.m Bank Name r.m
1 |Barclays plc 6347% |Barclays plc 68.72% |Barclays plc 7099%
2 |Nationwide Building Society | 6340% |Lloyds Banking Group plc 61.11% |Nationwide Building Society | 62.59%
3 |Lloyds Banking Group plc 6135% |Nationwide Building Society | 5864% |Lloyds Banking Group plc 60.03%
4 |Santander UK plc 5151% |NatWest Group plc 56.07% [HSBC Holding plc 57.60%
5 |NatWest Group plc 51.16% |Santander UK plc 5252% |NatWest Group plc 5597%
6 |HSBC Holding plc 4830% |Standard Chartered plc 4736% |Standard Chartered plc 5248%
7 |Standard Chartered plc 4788% |HSBC Holding plc 47.00% |Santander UK plc 50.65%

Source: Author, 2023

Barclays plc: Barclays maintains a consistent top position across all three years, indicating its robust
performance and ability to excel in various performance metrics. This suggests that the bank has
effectively managed its profitability, interest ratios, capital adequacy, asset quality, and funding and
liquidity positions. Barclays' sustained top-ranking performance reflects its strong financial
management and strategic decision-making.

Nationwide Building Society: Nationwide consistently secures a top-tier position, ranking second
in 2022 and 2021 and third in 2020. This consistent performance suggests that the building society
has managed to maintain a stable and balanced approach across various financial indicators.
Nationwide's strength in asset quality, funding, and liquidity is evident from its consistently high
rankings in these categories.

Lloyds Banking Group plc: Lloyds Banking Group shows a relatively stable performance, securing
the third position in 2022 and 2020 and the second position in 2021. The bank performs well in
profitability, interest ratios, and capital adequacy, which indicates its ability to generate profits,
manage interest income, and maintain a strong capital base. However, Lloyds' ranking in asset quality
could be an area for further improvement.

Santander UK plc: Santander's performance shows some fluctuation, securing the fourth position in
2022, the fifth position in 2021, and the seventh position in 2020. While the bank demonstrates
strength in profitability and interest ratios, it seems to face challenges in other areas such as capital
adequacy and asset quality. Santander's management may need to focus on improving these aspects
to achieve a more consistent performance.

NatWest Group plc: NatWest's rankings exhibit moderate fluctuations, with the bank securing the
fifth position in 2022 and 2020 and the fourth position in 2021. The bank performs well in
profitability and interest ratios but faces challenges in capital adequacy and asset quality.
Strengthening these areas could help NatWest achieve more stable and balanced performance over
time.

HSBC Holding plc: HSBC's performance shows some variation, ranking sixth in 2022, fifth in 2021,
and sixth in 2020. The bank demonstrates strength in profitability but appears to face challenges in
capital adequacy and asset quality. HSBC's management may need to implement strategies to
enhance its capital position and manage asset quality more effectively.

Standard Chartered plc: Standard Chartered's performance is relatively stable, ranking seventh in
all three years. The bank performs well in terms of capital adequacy, funding, and liquidity but faces
challenges in profitability and interest ratios. Standard Chartered could focus on improving its
profitability and interest income generation to enhance its overall performance.
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5. CONCLUSION

With technological advancement and competition, as well as the occurrence of crises, measuring the
performance of banks, which are vital components of the financial system, has become increasingly
crucial. The efficient functioning of banks is vital for a country's economic development, as they
efficiently allocate capital, provide credit to productive sectors, and foster economic growth.
However, the banking sector faces various challenges, including intense competition and the need to
meet market demands. High-performing banks are rewarded with increased market share and
opportunities for growth. This importance has led to the examination of the subject in the scientific
field and its growing popularity. Due to the requirement of using numerous and normally distributed
data in the statistical techniques commonly used to measure bank performance, this study employs
grey relational analysis, which allows for comparison with limited data. The application of Grey
Relational Analysis to financial ratios enables a comprehensive evaluation of bank performance,
identifying key indicators that significantly influence their success.

Research Question 1: How does Grey Relational Analysis (GRA) allow for a comprehensive
assessment and comparison of the financial performance of banks in the UK banking system?

Answer: Based on the results and analysis of the banks' performance over the years, GRA enables a
comprehensive assessment and comparison of their financial performance by considering multiple
key performance indicators. GRA helps identify trends, similarities, and differences in the
performance of different banks across various categories such as profitability, interest ratio, liquidity
and funds, asset quality, and capital adequacy. By quantifying the degree of similarity between each
bank's performance and a reference bank's performance, GRA offers a holistic understanding of how
banks are performing in relation to each other. This allows for an unbiased evaluation of their
strengths and weaknesses, facilitating strategic decision-making, investment allocation, and risk
management within the UK banking system.

Research Question 2: Which specific financial indicators within the categories of profitability,
interest ratio, liquidity and funds, asset quality, and capital adequacy demonstrate the strongest
influence on bank performance?

Answer: In our analysis using GRA, we found that different financial indicators hold varying degrees
of influence on bank performance. Bank performance was measured by its ability to generate
sustainable profits, maintain liquidity, manage assets efficiently, and ensure adequate capital
reserves for risk management.

Profitability: Barclays plc has consistently ranked high in profitability over the years, indicating that
its ability to generate profits significantly influences its overall performance. Lloyds Banking Group
plc also demonstrates strong profitability, contributing to its stable performance.

Interest Ratio: Santander UK plc and NatWest Group plc exhibit strength in interest ratios,
suggesting that efficient management of interest income plays a role in their overall performance.

Liquidity and Funds: Barclays plc consistently ranks well in funding and liquidity, showcasing its
effective liquidity management. NatWest Group plc and HSBC Holding plc also demonstrate solid
performance in funding and liquidity, indicating the importance of maintaining sufficient liquidity
levels.

Asset Quality: The Nationwide Building Society consistently excels in asset quality, indicating that
this factor strongly influences its overall performance. Standard Chartered plc struggles with asset
quality, which affects its overall ranking.

Capital Adequacy: Lloyds Banking Group plc consistently performs well in capital adequacy,
suggesting that maintaining a strong capital base is integral to its performance.
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[f the ratios used in the analysis were to change, it would have a direct impact on the results obtained
from the GRA and the scores derived from it. Since GRA relies on the chosen set of ratios to measure
the relationship between financial indicators and bank performance, any alteration in these ratios
would affect the interpretation of their influence on performance. Therefore, the selection of
appropriate ratios is crucial to ensuring the accuracy and relevance of the GRA outcomes. Any
changes in the chosen ratios would necessitate a reassessment of the analysis and may lead to
different conclusions regarding the key drivers of bank performance.

Overall, in the UK banking system, Lloyds Banking Group plc, Barclays plc, and Nationwide Building
Society consistently show strong performance across different financial indicators. Despite the stable
performance of certain banks, there is room for improvement in areas such as asset quality, funding,
and liquidity. Policymakers can utilize these insights to refine regulatory measures and foster a
strong and resilient banking sector. By prioritizing performance measurement and analysis, banks
can remain competitive and contribute to sustainable economic growth.

Overall, GRA plays a crucial role in aiding strategic decision-making and risk management within the
banking sector by helping to identify the factors that need to be improved. For instance, profitability
is a critical factor influencing bank performance, with Barclays plc consistently ranking high in this
aspect. UK banks should focus on strategic actions to boost profitability and secure their long-term
success in the dynamic banking industry. By diversifying revenue, cutting costs, offering lucrative
products, improving risk management, enhancing customer relations, and investing in innovation,
banks can ensure steady growth and resilience in an ever-changing market. These steps are vital for
navigating challenges and seizing opportunities in the competitive banking landscape. In addition to
this, liquidity and asset quality emerge as critical factors shaping bank performance, with the
Nationwide Building Society consistently excelling in these areas. By understanding the significance
of these indicators, banks can prioritize resource allocation and implement targeted strategies to
enhance their performance and resilience.

Furthermore, GRA's systematic approach facilitates risk management by assessing the
interrelationships between different financial indicators and identifying potential risks and
opportunities. For instance, banks can use GRA to proactively adjust their strategies in response to
market fluctuations and changing regulatory environments. By identifying areas of vulnerability and
opportunities for improvement, GRA empowers banks to mitigate risks and capitalize on growth
opportunities effectively.

The research's primary contribution lies in its novel use of GRA as an alternative technique to
measure and compare the financial performance of banks in the UK banking system. It differs from
previous methodologies employed in the literature. While past studies have utilized methods like the
Analytic Hierarchy Process, Technique for Order Preference by Similarity to Ideal Solution, Data
Envelopment Analysis, and Quantile Regression models for assessing bank performance, GRE offers
a unique and comprehensive methodology (Ilahi et al., 2014; Pan and Leu, 2016; Kula et al., 2016;
Sarraf and Nejad, 2019). Furthermore, although the GRE has been utilized in studies focusing on
insurance companies and investment banks, its application to evaluate commercial banks in the UK
presents a distinct contribution. By employing GRE, this study aims to identify the key financial
indicators that significantly influence bank performance within the UK banking sector. This approach
provides valuable insights into the performance drivers of UK commercial banks, offering a new
perspective for researchers, practitioners, and policymakers in the field of banking and finance.

1101



I Akin
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1396460

REFERENCES

Abedifar, P., Molyneux, P. and Tarazi, A. (2018). Non-interest income and bank lending. Journal of
Banking and Finance, 87, 411-426. https://doi.org/10.1016/j.jbankfin.2017.11.003

Ahn, H. and Le, M. H. (2014). An insight into the specification of the input-output set for DEA-based
bank efficiency measurement. Management Review Quarterly, 64(1), 3-37.
https://doi.org/10.1007/s11301-013-0098-9

Alkhazaleh, A. M. K. (2017). Does banking sector performance promote economic growth? Case study
of Jordanian commercial banks. Problems and Perspectives in Management, 15(2), 55-66.
https://www.ceeol.com/search/article-detail?id=620327

Allen, F. (2004). the Efficiency and Stability of Banks and Markets. National Bank of Belgium Working
Paper, (52). https://ssrn.com/abstract=1691591

Allen, F., Carletti, E., and Gu, X. (2008). The roles of banks in financial systems. Oxford handbook of
banking, 32-57. https://shorturl.at/fRkPO

Aspal, P. K. and Dhawan, S. (2014). Financial performance assessment of banking sector in India: A
case study of old private sector banks. The Business and Management Review, 5(3), 196.
https://shorturl.at/RJeTh

Bhattarai, P. (2018). Effect of Non-Performing Loan on Profitability of Nepalese Commercial Banks
(Doctoral dissertation, Department of Management).
https://elibrary.tucl.edu.np/handle/123456789/1148

Barclays (2023). Our Story. https://home.barclays/who-we-are/our-history/

Chang, S. C. and Tsai, P. H. (2016). A hybrid financial performance evaluation model for wealth
management banks following the global financial crisis. Technological and Economic
Development of Economy, 22(1), 21-46. https://doi.org/10.3846/20294913.2014.986771

De la Torre, A., Peria, M. S. M. and Schmukler, S. L. (2010). Bank involvement with SMEs: Beyond
relationship  lending. Journal of Banking and Finance, 34(9), 2280-2293.
https://doi.org/10.1016/j.jbankfin.2010.02.014

Deng, ]. L. (1982). The Control problem of grey systems. System and Control Letter.
https://doi.org/10.1016/S0167-6911(82)80025-X

Dogan, M. (2013). Measuring bank performance with grey relational analysis: the case of Turkey. Ege
Academic Review, 13(2), 215-226. https://dergipark.org.tr/en/download/article-file /559830

Fallah, M., Aryanezhad, M., Najafi, S. and Shahsavaripour, N. (2011). An empirical study on measuring
the relative efficiency using DEA method: A case study of bank industry. Management Science
Letters, 1(1), 49-56. https://rb.gy/m1fnzp

Fazeli, Z., Bikzadeh Abbasi, F., and Sardar, S. (2023). Identifying and Ranking Indicators Affecting the
Evaluation of Financial Performance in Private Banks using the Fuzzy AHP Method. Fuzzy
Optimization and Modeling Journal, 4(3), 40-53.
https://doi.org/10.30495/fomj.2023.1995996.1114

Feng, C. M. and Wang, R. T. (2000). Performance evaluation for airlines including the consideration

of financial ratios. Journal of Air Transport Management, 6(3), 133-142.
https://doi.org/10.1016/S0969-6997(00)00003-X

Fitch  Solutions  (2024).  Fundamental  Financial =~ Data: Bank  Financial = Data.
https://www.fitchsolutions.com/credit/fundamental-data

1102


https://doi.org/10.1016/S0969-6997(00)00003-X

I Akin
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1396460

Gambacorta, L. and Karmakar, S. (2016). Leverage and risk-weighted capital requirements.
https://ssrn.com/abstract=2849574

Guruy, S. and Mahalik, D. K. (2019). A comparative study on performance measurement of Indian
public sector banks using AHP-TOPSIS and AHP-grey relational analysis. Opsearch, 56(4), 1213-
1239. https://doi.org/10.1007/s12597-019-00411-1

Hashemi, S. H., Karimi, A. and Tavana, M. (2015). An integrated green supplier selection approach
with analytic network process and improved Grey relational analysis. International Journal of
Production Economics, 159, 178-191. https://doi.org/10.1016/j.ijpe.2014.09.027

Ho, C. T. (2006). Measuring bank operations performance: an approach based on Grey Relation
Analysis.  Journal of  the Operational ~ Research Society, 57(4), 337-
349. https://doi.org/10.1057 /palgrave.jors.2601985

HSBC (2023). About HSBC. https://www.about.hsbc.co.uk/

Huang, S.]., Chiu, N. H. and Chen, L. W. (2008). Integration of the grey relational analysis with genetic
algorithm for software effort estimation. European Journal of Operational Research, 188(3),
898-9009. https://doi.org/10.1016/j.ejor.2007.07.002

Ikram, M., Sroufe, R., Rehman, E., Shah, S. Z. A. and Mahmoudi, A. (2020). Do quality, environmental,
and social (QES) certifications improve international trade? A comparative grey relation

analysis of developing vs. developed countries. Physica A: Statistical Mechanics and its
Applications, 545, 123486. https://doi.org/10.1016/j.physa.2019.123486

[lahi, I, Jamil, R. A. and Kazmi, S. (2014). Financial performance of investment banks: a
comparison. Journal of Management Info, 4(1), 35-51.
https://readersinsight.net/jmi/article /view/20/pdf_14

Karlan, D. and Morduch, ]. (2010). Access to finance. In Handbook of development economics (Vol. 5,
pp- 4703-4784). Elsevier. https://doi.org/10.1016/B978-0-444-52944-2.00009-4

Kula, V., Kandemir, T., and Baykut, E. (2016). An Investigation of Financial Performances of Insurance
Companies and Pension Fund Trading Borsa Istanbul with Grey Relational Analyze. Journal of
Economics and Administrative Sciences Dergisi, 18(1). https://doi.org/10.5578/jeas.26489

LaPlante, A. E. and Paradi, J. C. (2015). Evaluation of bank branch growth potential using data
envelopment analysis. Omega, 52, 33-41. https://doi.org/10.1016/j.omega.2014.10.009

Li, L. and Wang, F. (2010). Grey Relational Analysis on the Effect Evaluation of Cooperation between
Banks and Securities Companies. In 2010 Third International Conference on Knowledge
Discovery and Data Mining (pp. 577-580). IEEE. https://doi.org/10.1109/WKDD.2010.151

Liu, H. and Liu, Y. (2023). Colleges’ performance assessment of university based on grey relational
analysis.  Journal of Intelligent —and  Fuzzy  Systems, (Preprint), 1-10.
https://doi.org/10.3233/]JIFS-223286

Liu, H. C,, Wang, L. E,, You, X. Y. and Wu, S. M. (2019). Failure mode and effect analysis with extended
grey relational analysis method in cloud setting. Total Quality Management and Business
Excellence, 30(7-8), 745-767. https://doi.org/10.1080/14783363.2017.1337506

Lloyds Banking Group (2023). Who we are. https://www.lloydsbankinggroup.com/who-we-are.html

Malik, F. A. and Malik, H. A. (2022). An analysis of ways to strengthen financial system in developing
Indian  economy. Shanlax  International  Journal of Management, 9(3), 41-44.
https://shorturl.at/1y2k5

1103



I Akin
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1396460

Mamun, M. A. (2013). Performance evaluation of prime bank limited in terms of capital adequacy.
Global Journal of Management and Business Research, 13(9), 26-29. https://shorturl.at/TpFXE

Maradin, D., Drazenovic, B. O. and Benkovic, S. (2018). Performance evaluation of banking sector by
using DEA method. Economic and Social Development: Book of Proceedings, 684-690.
https://rb.gy/6tv3d3

Margasova, V., Muravskyi, 0., Vodolazska, 0., Nakonechna, H., Fedyshyn, M. and Dovgan, L. (2019).
Commercial Banks as a Key Element in Regulating Cash Flows in the Business
Environment. International Journal of Recent Technology and Engineering, 8(4), 4537-4543.
https://doi.org/10.35940/ijrte.D8465.118419

Mashamba, T. (2018). The effects of Basel III liquidity regulations on banks’ profitability. Journal of
governance and regulation, (7, [ss. 2), 34-48.
http://ir.gzu.ac.zw:8080/jspui/handle/123456789/237

Mbekomize, C. ]J. and Mapharing, M. (2017). Analysis of determinants of profitability of commercial
banks in Botswana. International Journal of Academic Research in Accounting, Finance and
Management Sciences, 7(2), 131-144. http://dx.doi.org/10.6007 /IJARAFMS /v7-i2 /2878

Meng, Y. H., Guo, H. L. and Hu, B. (2013). Grey relational analysis on service innovation performance in
commercial banks. In 2013 10th International Conference on Service Systems and Service
Management (pp. 35-40). IEEE. https://doi.org/10.1109/ICSSSM.2013.6602583

Menicucci, E. and Paolucci, G. (2016). Factors affecting bank profitability in Europe: An empirical
investigation.  African  Journal = of Business @ Management, 10(17), 410-420.
https://doi.org/10.5897/A]JBM2016.8081

Messai, A. S. and Jouini, F. (2013). Micro and macro determinants of non-performing loans.
International journal of economics and financial issues, 3(4), 852-860. https://rb.gy/dux6i5

Naser, N. (2019). The Interaction between Profitability and Macroeconomic Factors for Future
Examinations of European Banks Soundness-Theoretical Study.
https://core.ac.uk/download/pdf/324266876.pdf

Nationwide Building Society (2023). About us. https://www.nationwide.co.uk/about-us/

NatWest Group (2023). Our Brands. https://www.natwestgroup.com/who-we-are/our-
brands/natwest.html

Nazeri, A., and Keshavarzi, M. (2019). Assessing the Performance of Branches of Refah Bank in
Tehran Province by Combining Analytic Hierarchy Process (AHP) and Data Envelopment
Analysis (DEA) Algorithms in Fuzzy Conditions. International journal of industrial engineering
and operational research, 1(1), 11-27. https://shorturl.at/ypjKL

Ozcelik, F., and Ozturk, B. A. (2014). Evaluation of Banks' Sustainability Performance in Turkey with
Grey Relational Analysis. Journal of Accounting and Finance (63). https://rb.gy/xpjvh3

Pan, W. T., and Leu, Y. (2016). An analysis of bank service satisfaction based on quantile regression
and grey relational analysis. Mathematical Problems in Engineering, 2016.
https://doi.org/10.1155/2016/1475148

Sahyouni, A, and Wang, M. (2019). Liquidity creation and bank performance: evidence from
MENA. ISRA International Journal of Islamic Finance, 11(1), 27-45.
https://doi.org/10.1108/IJIF-01-2018-0009

1104



I Akin
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1396460

Saking, 1., and Giilen, M. (2014). The performance comparison of the participation banks acting in
Turkey via the grey relations analysis method. Journal of Economic and Social Thought, 1(1), 3-
14. https://hdl.handle.net/10419/105838

Salike, N., and Ao, B. (2018). Determinants of bank’s profitability: role of poor asset quality in Asia.
China Finance Review International, 8(2), 216-231. https://doi.org/10.1108/CFRI-10-2016-
0118

Santander UK (2023). About Santander UK. https://www.santander.co.uk/about-santander

Sarraf, F., and Nejad, S. H. (2020). Improving performance evaluation based on balanced scorecard
with grey relational analysis and data envelopment analysis approaches: Case study in water
and wastewater companies. Evaluation and program planning, 79, 101762.
https://doi.org/10.1016/j.evalprogplan.2019.101762

Sharipova, N. D. and Asadova, S. D. (2023). The Role of Banks in the Modern Monetary
System. Procedia of Theoretical and Applied Sciences, 6, 55-62.
http://eprints.umsida.ac.id/11531/

Silaban, P. (2017). The effect of capital adequacy ratio, net interest margin and non-performing loans

on bank profitability: The Case of Indonesia.
https://www.um.edu.mt/library/oar//handle/123456789/43353

Standard Charted (2023). We're here for good. https://www.sc.com/uk/about/

Suvvari, A., and Goyari, P. (2019). Financial performance assessment using Grey relational analysis
(GRA) An application to life insurance companies in India. Grey Systems: Theory and
Application, 9(4), 502-516. https://doi.org/10.1108/GS-05-2019-0010

Unvan, Y. A. (2020). Financial performance analysis of banks with TOPSIS and fuzzy TOPSIS
approaches. Gazi University Journal of Science, 33(4), 904-923.
https://doi.org/10.35378/gujs.730294

Wruuck, P., Schildbach, ]., AG, D. B., and Hoffmann, R. (2015). Promoting investment and growth: The
role of development banks in Europe. Deutsche Bank Research. https://rb.gy/95noh6

Wu, C. R, Lin, C. T., and Tsai, P. H. (2010). Evaluating business performance of wealth management
banks. European journal of operational research, 207(2), 971-979.
https://doi.org/10.1016/j.ejor.2010.04.034

Zhu, R, Bhutta, Z. M., Zhu, Y., Ubaidullah, F., Saleem, M., and Khalid, S. (2022). Grey relational analysis
of country-level entrepreneurial environment: A study of selected forty-eight
countries. Frontiers in Environmental Science, 10, 985426.
https://doi.org/10.3389/fenvs.2022.985426

© Submitted for possible open access publication under the terms and conditions of the Creative
@ @ @ Commons Attribution (CC BY NC) license.

(https://creativecommons.org/licenses/by-nc/4.0/).

1105


https://doi.org/10.3389/fenvs.2022.985426

Appendix

L Akin

Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1396460

Appendix 1: Data used in this study.

Profiill L Rt Camital Ad A uali Eumd —
Net
Imterest | oSt Risk Tmp- Loan Lass . Growthof Liqmd
Bank Name Year Income | Ro0me o Tier 1 Total Woighted 7| 1000S  lomloss o ces | A Asset /
RDAA (%) RODAE [9%) Loans / Capital Ratic  Capital Ratic Total [NPL) / Allowances / o Coverage Custam. Total
JAverage 4 orge P pital Gross  Grossloams ! P Ratio er
Eaming Assels Loans [%) Depaosit Assels
Gross Loan Loan
2022] 056 922 137 321 16560 1930 2831 210 1.22 5833 13180 820 3124
HSEC Halding Plc 2021 049 761 112 247 1860 2120 2834 180 1.08 5987 13900 413 3418
2020] 021 329 114 281 1870 2150 2874 184 138 7480 13910 1415 29.40
2022] 039 1058 034 353 1730 2080 2223 182 144 7892 16500 678 3799
Barclays Plc 2021|051 1260 078 274 1320 2220 2430 199 158 7936 16800 937 3986
2020 018 4.37 080 2.50 19.00 2210 2269 258 239 9264 16200 1397 4317
2022|062 1259 181 332 1710 19.70 24.02 166 098 59.14 14400 348 18.66
Loyds Banking Groupple | 2021 067 1296 130 280 2000 23.60 2211 192 0Bt 4394 13500 570 18.04
2020 016 317 166 3.00 1910 2330 2327 204 129 6337 13600 944 1B.80
2022] 046 1050 169 294 1640 19.30 2446 146 098 6739 15700 512 3029
NatWest Group plc 2021 042 881 124 241 2070 2410 2007 149 113 7579 16500 723 3464
2020] 006 -1.09 118 2.69 2140 2450 2130 186 181 9729 15900 1582 2825
2022| 035 672 109 335 1660 2170 2985 263 1.83 6360 14700 247 25590
Standard Chartered PLC | 2021 029 512 102 235 1660 2130 3276 264 184 6985 14600 785 2843
2020 010 171 109 3.01 1650 2120 3407 313 224 7177 14550 871 2586
2022] 046 923 150 234 2660 3180 19.03 081 036 4412 18300 477 1154
Natiomwide Building Society | 2021|024 492 134 237 1080 4950 1293 035 042 4440 15900 649 745
2020] 015 298 123 259 3430 4440 13.47 089 039 4362 15200 323 647
2022|049 971 196 268 1820 2040 2457 119 043 3615 15675 137 1845
Santander UK plc 2021| 048 924 175 221 1320 2190 2339 139 040 2905 16842 113 21.63
2020 016 311 144 226 1850 2120 2460 138 065 1686 15000 729 2143
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RESEARCH ARTICLE

Environmental&Social&Governance Behavior of Companies During the
COVID-19 Outbreak

Sinem ATES 1, Cem GURLER 2
Abstract

This study assesses the change in the environmental, social, and governance (ESG) behavior of the Borsa Istanbul (BIST)
ALL companies during the COVID-19 pandemic using panel data regression analysis. Additionally, cluster analysis
highlights specific ESG strengths and challenges faced by these companies during the pandemic. For these purposes, data
pertaining to the ESG scores and financial ratios of companies listed in the BIST-ALL for the years 2017-2020 is acquired
from the Thomson Reuters Eikon database. The results of the regression analysis indicated a significant improvement in
the ESG performance of the BIST ALL companies over the course of the COVID-19 pandemic. The cluster analysis resulted
in the classification of the companies into 5 distinct clusters. Notably, companies in sensitive industries such as energy,
mining, pharmaceuticals, and chemicals exhibited poor ESG performance during the COVID-19 outbreak. Furthermore, the
cluster with superior ESG performance also demonstrated highly favorable financial ratios. This research provides valuable
insights for assessing the ESG performance of companies during the pandemic.

Keywords: Environmental, social and governance (ESG), cluster analysis, regression analysis, COVID-19, BIST

Jel Codes: C23, C38, Q56

COVID-19 Salgini Sirasinda Sirketlerin Cevresel&Sosyal&Yoénetisim Davranislari
Ozet

Bu calisma, COVID-19 salgini sirasinda Borsa Istanbul (BIST) TUM sirketlerinin cevresel, sosyal ve yénetisim (CSY)
davranislarindaki degisimi panel veri regresyon analizi kullanarak degerlendirmektedir. Ayrica, kiimeleme analizi, bu
sirketlerin pandemi sirasinda karsilastiklart belirli CSY gliclii yénlerini ve zorluklarini ortaya koymaktadir. Bu amagla,
2017-2020 yillart icin BIST-TUM’de islem géren sirketlerin CSY skorlari ve finansal oranlarina iliskin veriler Thomson
Reuters Eikon veri tabanindan elde edilmistir. Regresyon analizinin sonuglari, COVID-19 salgini siiresince BIST TUM
sirketlerinin CSY performansinda 6nemli bir iyilesme oldugunu géstermektedir. Kiimeleme analizi sonucuna gore, 6zellikle,
enerji, madencilik, ila¢g ve kimya gibi hassas sektérlerdeki sirketler COVID-19 salgini sirasinda zayif (SY performansi
sergiledigi ifade edilebilir. Ayrica, yiiksek CSY performansina sahip kiimedeki sirketler, olduk¢a olumlu finansal oranlara
da sahiptir. Bu arastirma, pandemi sirasinda sirketlerin (CSY performansini degerlendirmek icin degerli bilgiler
sunmaktadir.
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1. INTRODUCTION

The COVID-19 pandemic, primarily a health crisis with extensive global economic consequences, was
officially declared by the World Health Organization in March 2020 (Rubbaniy, Khalid, Rizwan, and
Ali, 2022; Al Amosh and Khatib, 2023). Following this declaration, financial uncertainty soared. In
March 2020, the Chicago Board Options Exchange Volatility Index calculated the highest level of
financial volatility ever recorded in recent history, surpassing even the levels seen during the Great
Depression (Caggiano, Castelnuovo, and Kima, 2020; Roubini, 2020).

In such an environment, the ESG performance of companies serves as a crucial metric for investors
(Hwang, Kim, and Jung, 2021). ESG denotes the incorporation of environmental, social, and
governance considerations into corporate and investor business models (Friede, Busch, and Bassen,
2015). During the COVID-19 outbreak, there was a notable emphasis on ESG risk. Following the
market downturn in February 2020, investors have sought low-ESG risk funds while avoiding high-
risk options. Notably, there was a preference for funds with low governance and environmental risks
over social factors (Ferriani and Natoli, 2021). According to Rubbaniy et al. (2022) compiled from
different reports, the worldwide capitalization of ESG-focused assets reportedly hit US$40 trillion
during the pandemic, and significant investors began to prioritize ESG concerns in pursuit of
enhanced future returns.

The market reaction to the ESG performance of the companies during the COVID-19 period was also
investigated by many empirical studies for different markets. Some studies indicate a positive
reaction to ESG performance during the pandemic (Beloskar and Rao, 2023; Dai, 2022; Li, Feng, Pan,
and Sohail, 2022), while others suggest an insignificant or even negative relationship (Demers,
Hendrikse, Joos, and Lev, 2021; Takahashi and Yamada, 2021; Nirino, Petruzzella, Alam and
Campobasso, 2022; Bodhanwala and Bodhanwala, 2023).

Although the market response to companies’ ESG activities during the COVID-19 pandemic was
thoroughly investigated in the literature, there are only a few empirical studies examining how
companies altered their ESG behavior during the pandemic. Among these limited studies, all of which
addressed cross-country samples, some revealed that companies enhanced their ESG performance
during the COVID-19 period (Al Amosh and Khatib, 2023; Bifulco, Savio, 1zzo, and Tiscini, 2023),
whereas others obtained different results when dividing the sample into groups (Cassely, Ben Larbij,
Revelli, and Lacroux, 2021).

While analyzing how companies' ESG behaviors changed during the COVID-19 period, we believe that
focusing on a specific context rather than a cross-country sample, enabled the findings of the research
to better represent all the individual companies in the sample. This is because factors such as the
varying economic and social impacts of COVID-19 on countries, different ESG regulations in
countries, and the likelihood of companies' ESG motivations being influenced by country-specific
factors make it challenging for results obtained from a cross-country sample to fully represent all the
companies in the sample. The fact that Cassely et al. (2021) obtained different results when dividing
the sample into two groups can also be considered evidence supporting our argument. Therefore,
unlike other studies in the extant literature, this study focused on the companies listed in the BIST
ALL rather than a cross-country sample.

One purpose of this study is to analyze how COVID-19 affected the ESG performance of the BIST ALL
companies. To achieve this, we performed a regression analysis using 174 observations from 63
companies for the years 2017-2020. The second aim of this study is to make a thorough assessment
of companies’ ESG performance during the pandemic. Cluster analysis enabled us to identify in which
ESG pillars the BIST ALL companies succeeded and where they failed. Additionally, following the
cluster analysis, we investigated whether there were significant differences in financial ratios
between the clusters. To the best of our knowledge, this is the first study to examine companies' ESG
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behavior during the pandemic through cluster analysis. Hence, this study seeks to fill this gap in the
literature and make a meaningful contribution. The findings of this study provide insight into the ESG
behavior of the companies in times of crisis, and based on these findings, make suggestions for
creditors and regulatory authorities to support the ESG activities of the companies.

The paper is structured as follows: In the next section, we provide a concise overview of the study's
theoretical underpinnings and conduct a review of pertinent literature. The methodology section
covers the research design, study scope, data collection, and methods employed. Results are
presented and discussed in the Results and Discussion section. Finally, the last section includes
conclusions drawn from the findings and their policy implications.

2. LITERATURE REVIEW

Legitimacy theory encompasses the concept of a "social contract" between corporations and the
broader society, serving as a guarantee of the company's legitimacy by aligning with societal
expectations. If society perceives that the company is not conducting its operations in a legitimate
fashion, it will violate this social contract, putting the company's legitimacy at risk (Deegan, 2002).
The ESG activities of corporations should be recognized as a crucial element of this social contract,
as there has been an increasing awareness of and demand for socially responsible behaviors in
response to the sustainable development goals of nations and the world at large. Publicly traded
companies are especially aware of this demand because they need to satisfy investor expectations on
ESG matters to ensure their reputation and secure funding from the financial markets. However, as
companies strive to meet ESG demands on one front, they must also allocate their financial resources
efficiently to sustain their operations and generate profits. This equilibrium becomes even more
critical during times of crisis as it becomes more challenging for companies to create value. (Bifulco
etal., 2023).

Many papers have investigated the impact of ESG on company performance in times of crisis,
although the results are not conclusive. Dai (2022) examined the lockdown periods in Wuhan and
Shanghai and provided evidence for the lower risk of ESG equity indices compared to their traditional
benchmark counterparts. The ESG performance of the Chinese listed companies was found to
increase their cumulative abnormal returns during the COVID-19 pandemic (Li et al, 2022).
Chiaramonte, Dreassi, Girardone, and Pisera (2022) found that financial stability is higher for
European banks with higher ESG performance during financial turmoil. For the Indian stock market,
it was observed that ESG performance decreased stock return volatility during the COVID-19 period
(Beloskar and Rao, 2023). In contrast, alongside studies supporting a positive correlation between
ESG and company performance during crises, some research suggests an insignificant or even
negative relationship. The relationship between ESG performance and stock returns during the
COVID-19 pandemic was found to be insignificant for the US companies (Demers et al., 2021), New
Zealand listed companies (Biatkowski and Slawik, 2022), Japanese stock market (Takahashi and
Yamada, 2021), European listed companies (Nirino et al,, 2022), and Indian companies (Bodhanwala
and Bodhanwala, 2023). Analyzing the financial crisis period of 2007-2008, Petitjean (2019) found
that the environmental performance of US companies is not correlated with financial performance.
Moreover, a negative association was found between ESG scores and stock returns during the COVID-
19 pandemic in the US and India (Yadav and Bhama, 2023).

Compared to the number of studies on the link between ESG and company performance, there is a
scarcity of research focusing on how companies alter their ESG practices during times of crisis. Based
on a cross-country dataset, Al Amosh and Khatib (2023) reported a positive and significant impact of
COVID-19 on ESG performance. Similarly, Bifulco et al. (2023) conducted a cross-country study
focusing on European countries and indicated that companies enhanced their ESG scores during the
COVID-19 period. Cassely et al. (2021) reached different conclusions for coordinated and liberal
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market economies in terms of the ESG behavior of companies during the 2008 economic crisis. They
reported that ESG activities were seen as a burden in liberal market economies due to the extra costs
they incurred. Conversely, in coordinated market economies, it provided companies with an
opportunity to reshape their relationship with society, aiming to generate more shared value.

In the light of these empirical findings, we can assert that companies' ESG behavior in times of crisis,
often exemplified by the COVID-19 era, as well as market reactions to ESG, may vary across different
contexts. Consequently, there is a need for a more in-depth analysis of companies' ESG behavior
within a specific context. We have attempted to carry out this in-depth analysis by conducting a
regression analysis followed by a cluster analysis of the companies listed in Borsa Istanbul. While
there are a few studies in the existing literature that have examined companies' ESG scores using
cluster analysis (Sariyer and Taskin, 2022; Ronalter, Bernardo, and Romani, 2023), to the best of our
knowledge, there is no other study that has examined companies' ESG behavior during crisis periods
through cluster analysis. Therefore, this study aims to contribute to the relevant literature by filling
this knowledge gap.

3. METHODOLOGY

For the purposes of our study, we conducted two different analyses. First, we performed a regression
analysis to examine the impact of COVID-19 on companies' ESG performance. In the next step, we
conducted a cluster analysis to further examine companies' ESG performance over the COVID-19
period and analyzed the differences between clusters not only in terms of overall ESG scores but also
individual ESG category scores, and key financial ratios.

3.1 Regression Analysis
3.1.1 Sample and Data for Regression Analysis

Although the initial sample of this study includes all the companies listed on the Borsa Istanbul Stock
Exchange (BIST ALL), we had to make some eliminations from this initial sample mainly based on
data availability. We retrieved data for ESG scores and financial ratios of BIST ALL companies for
2017-2020 from the Thomson Reuters Eikon database. From this initial dataset, we excluded
financial companies since they have different financial characteristics than those of companies in
other sectors. Next, we eliminated the companies with a fiscal year-end other than December 31st
and the firm years with missing values. After these eliminations, the final sample for the regression
analysis consists of 174 observations from 63 companies.

3.1.2 Model Specification

The regression model developed to examine the change in ESG scores of the companies over the
COVID-19 period is as follows:

ESG;; = By + f1Year Dummies + [,Control Variables + a; + u;; (D

The dependent variable of the regression model (ESG) represents the overall ESG score of the
company i at time t. The overall ESG scores, calculated by Refinitiv, are aggregated scores of 10
individual ESG category scores. Among these category scores, emission, innovation, and resource use
scores make up the environmental pillar score (E) of ESG. The social pillar of ESG (S) includes the
categories of human rights, product responsibility, workforce, and community. Finally, the
governance pillar (G) of ESG comprises the management, shareholders, and CSR strategy categories.
For each category, pillar, and finally, the overall ESG score, Refinitiv produces a score between 0 and
100, with higher scores indicating better performance (Refinitiv, 2022).

The independent variables of the regression model, which are the main variables of interest, are the
dummy variables developed for each year of the sample, namely, 2017, 2018, 2019, and 2020.
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In line with previous studies, several control variables that may affect companies’ ESG performance
were introduced into the regression model (Bifulco et al., 2023; Khan, Naeem, and Xie, 2022; Uyar,
Elmassri, Kuzey, and Karaman, 2023). Size (SIZE), financial leverage (LEV), return on assets (ROA),
cash flow margin (CFM), book value per share (BVPS), revenue per share (RPS), and growth of the
company (GROWTH), which is measured by the annual change of total assets, were added to the
regression model as control variables.

All the variables included in the regression model are summarized in Table 1.

Table 1: Description of Variables

Dependent Variable Description Data Source

Thomson Reuters Eikon
ESG Overall ESG Score Database
Independent Variable
YEAR dummy variables for each year in the sample Created by authors
Control Variables
SIZE the natural logarithm of total assets
LEV the ratio of liabilities to assets
ROA the ratio of income after taxes to average total assets _
CFM the cash flow expressed as a percent of total revenue g};ggzzg Reuters Eikon
BVPS the ratio of total equity to average shares outstanding
RPS the ratio of total revenue to average shares outstanding
GROWTH the annual percent change in total assets

3.2 Cluster Analysis

Although the regression analysis indicated that there was a positive change in companies' ESG
activities during the COVID-19 period compared to previous years, we needed further research to
find out which companies performed better on which ESG dimensions. To this end, we conducted a
cluster analysis addressing individual ESG category scores for the year 2020. Cluster analysis enabled
us to group BIST ALL companies based on similarities in their ESG category scores and to further
analyze whether there are significant differences between clusters in terms of their financial ratios.

3.2.1 Sample and Data for Cluster Analysis

Since we aim to analyze the differences between the clusters in terms of financial ratios after cluster
analysis, we included only non-financial BIST ALL companies with a year-end closing date of
December 31st in the cluster analysis. The final sample for the cluster analysis consists of 59
nonfinancial BIST ALL companies with ESG data available in the Thomson Reuters Eikon database.

The cluster analysis was performed on 10 ESG category scores, which are explained in Table 2.
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Code Category Pillar Data Source
E1l Resource Use Score Environmental

E2 Emissions Score Environmental

E3 Environmental Innovation Score Environmental

S1 Workforce Score Social

S2 Human Rights Score Social Thomson Reuters Eikon
S3 Community Score Social Database

S4 Product Responsibility Score Social

G1 Management Score Governance

G2 Shareholders Score Governance

G3 CSR Strategy Score Governance

4. RESULTS and DISCUSSION
4.1 Regression Results
4.1.1 Descriptive Statistics

Before estimating our regression model, all the control variables (SIZE, LEV, ROA, CFM, BVPS, RPS,
GROWTH) were subjected to winsorization at 5% of the lower and upper tails to mitigate the outlier
effect on the regression results. The summary of ESG scores and winsorized control variables is
provided in Table 3. The minimum and maximum values of ESG scores are 4.06 and 92.79,
respectively. This wide range between minimum and maximum values of ESG scores indicates that
the sample is not biased in terms of ESG performance. The average ESG score in the sample (54.48)
is just above the average of Refinitiv’s lowest (0) and highest (100) ESG scores.

Table 3: Descriptive Statistics

Variables Obs Mean Std. Dev. Min Max
ESG 174 54.48 20.45 4.06 92.79
SIZE 174 23.29 1.1 21.20 25.42
LEV 174 64.92 18.48 21.72 92.65
ROA 174 6.67 6.42 -4.26 20.59
CFM 174 16.32 14.82 1.29 57.98
BVPS 174 10.70 9.77 1.12 37.76
RPS 174 32.27 35.93 1.39 128.39
GROWTH 174 23.71 17.36 -1.59 65.99

Notes: Variables are defined in Table 1.

In order to test whether there is a multicollinearity problem in our regression model, pairwise
correlations between the variables in the regression model were investigated by Pearson's
correlation analysis. The results of Pearson’s correlation analysis, which are presented in Table 4,
show that our regression model does not suffer from any serious multicollinearity issues. We also
employed variance inflation factor (VIF) analysis to check the multicollinearity issue. The VIF values,
which are significantly lower than the threshold value of 10 (Hair, Black, Babin, and Anderson, 2019),
also confirm the non-existence of a multicollinearity problem in the regression model.
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Table 4: Pairwise Correlations

Variables 1) 2) 3) 4) (5) (6) (7) (8)
(1) ESG 1.00

(2) SIZE 0.44* 1.00

(3) LEV 0.23* 0.09 1.00

(4) ROA -0.25* -0.15* -0.51* 1.00

(5) CFM -0.34* 0.04 -0.51% 0.55* 1.00

(6) BVPS 0.25* 0.32* 0.04 0.06 0.06 1.00

(7) RPS 0.32* 0.14* 0.43* -0.03 -0.39* 0.57* 1.00

(8) GROWTH -0.06 -0.05 0.00 0.38* 0.11 0.11 0.13* 1.00

Notes: Variables are defined in Table 1. *** p<0.01, ** p<0.05, * p<0.1
4.1.2 Regression Results and Discussion

We employed several tests to select the most appropriate estimator among pooled ordinary least
squares (OLS), random-effects (RE), and fixed-effects (FE) estimators for our regression model. First,
the Breusch-Pagan Lagrange Multiplier (LM) test was used to decide whether the OLS or RE
estimator was appropriate to estimate the regression model. The Breusch-Pagan LM test produced a
significant test statistic (34.06, p<0.01), indicating that the RE estimator should be preferred to the
OLS estimator. Second, Hausman'’s test was employed to select between the FE and RE estimators.
The significant test statistic of Hausman’s test (149.45, p<0.01) showed that FE should be selected
instead of RE. Based on these results, the FE estimator was determined to be the most appropriate
estimator for our regression model. Therefore, the regression model formulated by Equation (1) was
estimated by a fixed-effect estimator. Table 5 provides FE results (FE), FE results with robust
standard errors (FERobust) that are robust to serial correlation and heteroskedasticity problems,
and FE results with Driscoll Kraay standard errors (FEDriscoll) that are robust to heteroskedasticity,
serial correlation, and cross-sectional dependence, respectively.

Since the dummy variable belonging to the year 2017 was accepted as the reference year among the
YEAR dummy variables created to determine the YEAR effect on the ESG score, the coefficients of the
2017 dummy variable (YEAR=2017) are reported as "0" in Table 5. When we compare the coefficient
of the 2020 dummy variable (YEAR=2020) with those of other years, it is seen that it has a significant
and the highest coefficient in all models. This means that, holding control variables constant, the
change in ESG score associated with the change from 2017 to 2020 is positive and significant. Based
on the regression results with Driscoll Kraay standard errors presented in the last column of Table
5, other year dummies (2018 and 2019) also have significant but lower coefficients than 2020. From
this point of view, we can say that while the change in ESG score is also significant and positive in
2018 and 2019 compared to 2017, this positive change is the highest in 2020. These results are
consistent with those of Bifulco et al. (2023), who employ a similar regression model to test the
change in ESG scores during the COVID-19 period. Although we agree with Bifulco et al.'s (2023)
interpretation that companies' ESG interest does not decrease during crisis periods such as COVID-
19 because they aim to mitigate the negative impact caused by COVID-19 with the positive impact of
their ESG activities, we believe that this strong and positive relationship between 2020 and ESG score
is also related to Turkey-specific developments. The "Sustainability Principles Compliance Outline"
published by the Capital Market Board (CMB) of Turkey in 2020 made it mandatory for listed
companies to comply with the "Comply or Explain” principle. In other words, companies are required
to declare whether they comply with the principles in the outline and, if not, to justify it (CMB, 2020).
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It can be argued that such developments are useful in increasing ESG awareness and the activities of

companies.

Table 5: Regression Results

FE FERobust FEDriscoll
Dependent Variable ESG ESG ESG
YEAR=2017 0.00 0.00 0.00
() () ()
YEAR=2018 3.12 3.12 3.12%*
(1.26) (1.08) (5.56)
YEAR=2019 4.72 4.72 4.72%%*
(1.47) (1.17) (7.39)
YEAR=2020 12.60%** 12.60** 12.60%**
(3.11) (2.40) (17.64)
SIZE 7.80 7.80 7.80*
(1.39) (1.19) (2.92)
LEV -0.31 -0.31 -0.31
(-1.36) (-1.41) (-1.95)
ROA -0.27 -0.27 -0.27
(-0.81) (-1.05) (-1.40)
CFM 0.26 0.26* 0.26
(1.50) (1.83) (1.74)
BVPS -0.69** -0.69** -0.69*
(-2.00) (-2.24) (-2.97)
RPS 0.05 0.05 0.05
(0.43) (0.42) (1.21)
GROWTH 0.06 0.06 0.06
(1.07) (0.94) (2.17)
Constant -111.88 -111.88 -111.88
(-0.88) (-0.74) (-2.13)
N 174 174 174
R2 0.38 0.38 0.38

Notes: Variables are defined in Table 1. t statistics in parentheses. * p < 0.10, **p < 0.05, ***p < 0.01

4.2. Cluster Analysis Results and Discussion

Table 6 provides descriptive statistics for the overall ESG scores and individual pillar scores of the
companies. The companies analyzed in the cluster analysis have an average ESG score of 58.58.
Notably, ARCLK has the highest ESG score among these companies, while SELEC has the lowest. It's
worth mentioning that ARCLK excels in overall ESG performance but doesn't hold the top position in
any specific pillar. On the other hand, SELEC, which holds the lowest ESG score, also ranks as the
weakest performer in both the environmental and social pillars. When assessing the average scores

of the pillars, it becomes evident that companies excel most in the social pillar but exhibit their
weakest performance in the governance pillar.
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Table 6: Descriptive Statistics of ESG Scores

Scores Mean Std. Dev. Min Max

ESG 58.58 20.59 4.07 / SELEC 90.39 / ARCLK
Environmental 55.68 24.49 0.00 / SELEC 97.15 / KCHOL
Social 64.47 24.45 1.52 / SELEC 97.61 / ENKAI
Governance 52.10 22.18 3.61 / KOZAA 94.47 / ENJSA

Table 6 displays the overall ESG score and the individual pillar scores that make up this overall ESG
score. However, each pillar score comprises multiple category scores, and companies may excel in
one category while performing poorly in another. To identify the precise areas where companies
excel or face challenges, we performed a cluster analysis using the category scores provided in Table
2.

The K-means method was used to cluster companies based on 10 category scores. The K-means
algorithm divides M points in N dimensions into K clusters to minimize the within-cluster sum of
squares (Hartigan and Wong, 1979). The method is a non-hierarchical clustering method, and
therefore the number of clusters should be determined before the analysis. We used the Elbow
method to determine the number of clusters. As illustrated in Figure 1, the Elbow method led us to
conclude that the ideal number of clusters is 5.

Figure 1: Optimal Number of Clusters by Elbow Method

Optimal number of clusters
ae+035 1

4e+051

3e+05-

Total Within Sum of Square

2e+05-

1 2 3 A 5 6 7 8 9 10
Mumber of clusters k
After determining the number of clusters, cluster analysis was performed by the K-means method.

Figure 2 shows the result of the cluster analysis with the K-means method. Companies and cluster
memberships are provided in the appendix.
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Figure 2: Cluster Plot

Cluster plot

Dim2 (11.5%)

Dimt (51 6%)

The descriptive statistics of the category scores by cluster are summarized in Table 7. The clusters
consist of 9, 20, 5, 16, and 9 companies, respectively. ANOVA analysis was conducted to determine
whether the clusters were well separated and to identify any significant differences among them. The
ANOVA results, shown in the last column of Table 7, demonstrate significant differences between
clusters across all the categories used in the cluster analysis. Notably, Cluster 2 outperforms the
others in all category scores except for G2 (shareholders score). Conversely, Cluster 3 has the lowest
scores in all categories except E3 (environmental innovation score). Further analysis of Cluster 3
showed that 4 out of the 5 companies in this cluster operate in sensitive or, in other terms,
controversial industries such as energy, mining, drugs, and chemicals. Although there is no consensus
that sensitive industries consistently result in low ESG performance, companies operating in
sensitive industries may have a higher likelihood of causing social and environmental harm (Garcia,
Mendes-Da-Silva, and Orsato, 2017).
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Table 7: Descriptives of the Category Scores by Cluster

Variable Cluster Obs. Mean Std. Dev. Min Max Sig. of the diff. between
clusters
El 1 9 59.62 14.30 42.75 80.92 <.01
2 20 82.44 16.64 4412 99.11
3 5 6.57 9.06 0.00 17.99
4 16 67.88 20.23 27.68 96.05
5 9 42.70 16.45 16.83 74.26
E2 1 9 52.10 12.62 28.19 68.27 <.01
2 20 84.37 13.46 59.48 98.61
3 5 0.94 2.11 0.00 4.71
4 16 75.97 16.02 48.67 93.42
5 9 32.41 18.78 12.65 61.05
E3 1 9 23.55 23.45 0.00 50.83 <.01
2 20 66.21 23.63 11.54 96.44
3 5 35.65 37.88 0.00 80.18
4 16 16.91 20.70 0.00 61.68
5 9 15.43 28.77 0.00 85.71
S1 1 9 58.15 22.27 23.49 96.75 <.01
2 20 91.61 9.45 63.81 99.32
3 5 19.71 20.97 4.03 54.92
4 16 75.54 22.27 19.70 99.32
5 9 50.54 20.02 13.32 74.47
S2 1 9 77.03 13.42 56.25 96.77 <.01
2 20 79.35 19.07 40.91 95.65
3 5 3.97 8.88 0.00 19.85
4 16 58.89 17.81 23.38 87.16
5 9 12.03 11.93 0.00 30.41
S3 1 9 54.07 16.35 33.48 85.38 <.01
2 20 82.77 16.25 35.55 97.76
3 5 17.96 21.59 1.42 44.76
4 16 74.42 13.31 54.02 97.51
5 9 38.62 27.84 3.53 82.50
S4 1 9 49.51 24.16 11.27 78.50 <.01
2 20 83.82 16.44 40.52 99.72
3 5 20.54 19.20 0.00 40.52
4 16 75.68 21.62 28.87 99.76
5 9 62.17 18.73 40.52 93.87
G1 1 9 48.88 32.35 8.93 92.26 <.01
2 20 61.73 25.64 23.21 98.21
3 5 20.48 23.79 2.38 61.31
4 16 58.04 27.17 16.07 99.41
5 9 42.66 25.11 5.36 79.17
G2 1 9 37.77 17.76 13.69 62.50 <.01
2 20 49.91 24.27 14.88 99.41
3 5 13.45 6.91 5.36 23.21
4 16 76.45 19.79 32.74 98.21
5 9 57.94 33.04 4.17 95.83
G3 1 9 40.10 25.19 12.18 83.97 <.01
2 20 67.92 19.71 41.03 98.72
3 5 1.28 1.98 0.00 4.49
4 16 63.06 19.24 41.03 95.51
5 9 16.52 12.68 1.92 41.03
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In the next step, we analyzed the distribution of ESG and pillar scores by cluster, as illustrated in
Figure 3. In terms of average ESG scores, the clusters can be ranked as follows: Cluster 2 has the
highest average ESG score, followed by Cluster 4, Cluster 1, Cluster 5, and Cluster 3 with the lowest
average ESG score, mirroring the pattern seen in the medians. If we exclude one outlier in Cluster 1,
it becomes evident that Cluster 1 has the narrowest range of ESG scores, indicating that its ESG scores
are the most homogeneous among the clusters.

In terms of pillar scores, Cluster 2 demonstrates the strongest performance in both the
environmental and social pillars, aligning with its ESG score. However, when it comes to the
governance score, Cluster 4 shows slightly higher mean and median values compared to Cluster 2.
Cluster 3, on the other hand, consistently records the lowest values across all pillars.

Figure 3: Boxplots for ESG and Pillar Scores by Cluster
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After examining the clusters in terms of ESG performance, we investigated whether the financial
ratios of the clusters differ significantly. To this end, we performed an ANOVA analysis, including the
variables SIZE, LEV, ROA, CFM, BVPS, RPS, and GROWTH. While we found significant differences in
BVPS, RPS, and SIZE among the clusters, we did not find evidence of significance for the other
financial ratios. In Table 8, we present only those financial ratios for which we found a significant
difference between the clusters, along with the post hoc results. Based on the ESG performance
analysis of the clusters, we know that Cluster 2 stands out as the top ESG performer, while Cluster 3
ranks at the bottom. The post-hoc results of the ANOVA analysis further confirm that Cluster 2
notably surpasses Cluster 3 in terms of both RPS and SIZE. In light of these two findings, it is possible
to say that the higher ESG performance of the companies in Cluster 1 is related to their higher size
and profitability. Larger and more profitable companies tend to attract greater public attention and
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consequently experience increased scrutiny from stakeholders concerning their social performance
(Jenkins, 2004; Gao, 2009). Additionally, large and profitable companies have more resources
available to invest in ESG activities.

Table 8: Descriptives of the Financial Ratios by Cluster

Variable Cluster Obs. | Mean Std. Dev. Sig. of the diff. between Post-Hoc Results
clusters

RPS 1 9 7.81 493 <.01 Cluster2-Cluster3
2 20 57.94 65.73
3 5 9.59 13.99
4 16 51.26 66.52
5 9 16.51 11.38

BVPS 1 9 6.48 6.99 <.05 Cluster2-Clusterl
2 20 14.46 10.88 Cluster2-Cluster5
3 5 4.42 3.07
4 16 15.46 15.37
5 9 10.08 15.79

SIZE 1 9 22.83 0.71 <.05 Cluster2-Cluster1
2 20 23.97 1.35 Cluster2-Cluster3
3 5 22.56 0.98
4 16 23.37 1.50
5 9 22.18 1.11

Notes: Variables are defined in Table 1.

5. CONCLUSION

The purpose of this study is twofold: first, it aims to examine the change in the ESG behaviors of the
BIST ALL companies during the COVID-19 period. For this purpose, a regression model was
developed and estimated by the panel data fixed-effects estimator. In line with the second purpose
of the study, a cluster analysis was performed based on the individual ESG category scores, which
constitute the three pillars of ESG (environmental, social, and governance). This cluster analysis
enabled us to make a more detailed comparison of the ESG performance of all BIST companies on an
ESG pillar and category basis and also to assess whether the financial ratios of the clusters of
companies, formed based on ESG category performance, exhibit significant differences or not.

The results of the regression analysis provided evidence for a strong and significant improvement in
the ESG performance of the BIST ALL companies during the COVID-19 period. This improvement may
be due to the companies’ motivation to counter the negative impact of COVID-19 by emphasizing
their positive ESG activities. However, we believe that this improvement was also achieved thanks to
the "Sustainability Principles Compliance Outline" published by the Capital Market Board of Turkey
in 2020. This outline requires companies to declare their compliance with its principles and, if not
compliant, to provide a justification. Although compliance with the sustainability principles outlined
is not mandatory, the requirement for justification in cases of non-compliance may have prompted
companies to be more conscious of their compliance efforts.

Further examination of companies’ ESG performance through cluster analysis highlighted the poor
ESG performance of the companies operating in sensitive or, in other terms, controversial industries
such as energy, mining, drug, and chemicals. Additionally, the finding indicating that the financial
ratios of the cluster with the best performance in ESG category scores are significantly higher than
the cluster with the poorest performance in ESG category scores can be attributed to the fact that
large and profitable firms have more resources to allocate for ESG activities and the pressure they
feel from stakeholders on ESG initiatives.
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The findings of this study have practical and policy implications. The listed large and profitable
companies appear to continue their ESG activities even in times of crisis, but the same is not true for
the small and less profitable ones. In other words, the sustainability of ESG efforts correlates directly
with the size and profitability of the company, and small enterprises face a disadvantage. Therefore,
financial institutions should support those companies with insufficient funds to allocate for ESG
activities through the tools of green finance. Additionally, the poor ESG performance of controversial
industries should be analyzed more to find possible ways to overcome the sustainability problems of
these types of industries. Finally, companies should be encouraged to engage in ESG activities
through additional regulations, such as the Sustainability Principles Compliance Outline published
by the Capital Market Board. This approach enables companies to develop, execute, and assess their
ESG strategies, ultimately aiding them in attaining their ESG objectives.

We recognize that our study is subject to certain limitations, some of which may indicate potential
avenues for future research. Firstly, we conducted our analysis using ESG scores provided by
Refinitiv. It's worth noting that there are several other ESG rating agencies, such as Bloomberg, MSCI,
and FTSE, among others. Therefore, the results presented in this study may be specific to Refinitiv's
ESG scores, and different findings could arise when using scores from different rating agencies.
Future research opportunities may involve comparing results obtained from multiple rating
agencies' ESG scores. Secondly, our interpretations are solely based on statistical findings. To
enhance these interpretations, conducting interviews with individuals responsible for sustainability
within companies could be a valuable avenue for future research.
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Appendix. Companies and cluster memberships

Cluster | N | Company Codes

1 9 | CIMSA, AKSEN, GLYHO, KARSN, SASA, BRISA, AKSA, TAVHL, DOHOL

2 20 | TOASO, AKENR, OTKAR, TTKOM, VESTL, VESBE, AGHOL, CCOLA, KORDS, AEFES,
MGROS, ULKER, FROTO, AYGAZ, AKSGY, ENJSA, KCHOL, ENKAI, SAHOL, ARCLK

3 5 | SELEC, KOZAA, GWIND, HLGYO, PETKM

4 16 | TTRAK, BIZIM, PGSUS, AKCNS, TCELL, POLHO, ZOREN, ISDMR, ASELS, TKFEN,
TUPRS, EREGL, THYAO, BIMAS, LOGO, DOAS

5 9 | KOZAL, ANELE, EKGYO, DYOBY, PETUN, NETAS, KRDMD, SOKM, MPARK
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OZGUN ARASTIRMA

Tiirkiye’de Cevre Vergileri ve Karbon Emisyonu (CO:z) Arasindaki
Nedensellik iliskisinin Incelenmesi

Cigdem CADIRCI!

Ozet

Giintimiizde tiretim kaynakl sera gazi salinimlari artmaktadir. Sera gazi salinimlarinin artmasi iklimlerin degismesi ve
kiiresel isinma gibi toplumlari ve cevreyi olumsuz etkileyebilecek 6nemli doga olaylari ile sonuglanmaktadir. Bu ¢alismanin
amaci, Tiirkiye’de toplam cevre vergileri, enerji vergileri ve ulastirma vergilerinin CO; emisyonu ile arasindaki nedensellik
iliskisini arastirmaktir. Calismada degiskenler arasindaki nedensel iliskiler Granger (1969) Nedensellik Testi ve Enders-
Jones (2016) Fourier Granger Nedensellik Testi ile arastirilmigstir. Analiz sonuglarina gére; cevre vergileri ile COz emisyonu
arasinda nedensellik iliskisi bulunamamuistir. Ancak enerji vergilerinden CO2 emisyona dogru tek yonlii nedensellik iliskisi
ile COz emisyonundan ulastirma vergilerine dogru tek yénlii nedensellik iliskisi tespit edilmistir. Bu sonugclar, Tiirkiye'de
cevre kirliliginin azaltilmasinda ¢evre vergilerinin énemli bir arag¢ olarak goriilmesi gerektigini ifade etmektedir. Cevre
vergisi bilesenlerinden ézellikle enerji vergileri ve ulasim vergileri COz emisyonu lizerinde daha énemli etkilere sahiptir.

Anahtar kelimeler: Cevre Vergileri, Karbon Emisyonu (CO:), Fourier Granger Nedensellik Testi, Tiirkiye.
Jel Kodu: H23, C22, CO.

Investigation of the Causality Relationship Between Environmental Taxes and Carbon
Emissions (CO2) in Tiirkiye

Abstract

Today greenhouse gas emissions from production growth are increasing. Increasing greenhouse gas emissions result in
significant natural phenomena such as climate change and global warming, which can negatively affect societies and the
environment. The aim of this study is to investigate the causal relationship between total environmental taxes, energy taxes
and transportation taxes and CO; emissions in Tiirkiye. In the study, the causal relationships between the variables was
investigated with the Granger (1969) causality test and the Enders-Jones (2016) Fourier Granger causality test. According
to the results of the analysis, no causal relationship was found between environmental taxes and COz emissions. However, a
unidirectional causality from energy taxes to CO: emissions and a unidirectional causality from CO:z emissions to
transportation taxes were found. These results indicate that environmental taxes should be seen as an important tool for
reducing environmental pollution in Tiirkiye. Of the environmental tax components, energy taxes and transport taxes in
particular have more significant effects on COz emissions.

Keywords: Environmental Taxes, Carbon Emissions (COz), Fourier Causality, Tiirkiye.
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1.GIRIS

Kiiresellesmenin tarihi incelendiginde, o6zellikle 1980’li yillarda hiz kazandig1 goriilmektedir.
Hizlanan siireg ile lilkelerin ekonomi ve maliye politikalarinda 6nemli degisimler meydana gelmistir.
Kiiresellesme diinya pazarlarina ulasim, rekabet edebilirlik, iiretim artis1 gibi tilkelerin ekonomi
politikalarim1 yakindan etkileyecek bir¢ok avantaj saglamistir. Bu avantajlarin yani sira aslinda
dezavantajlarin1 da goz ardi etmemek gerekmektedir. Bu siirecte, iilkelerde tretim artisindan
kaynakl sera gazlari salinimi artmaya baslamistir. Dogaya salinan gazlar, iklim degisikligi ve kiiresel
1sinma gibi sorunlarin giindeme gelmesine neden olmustur. Bu sorunlara kayitsiz kalmayan
uluslararasi kurum ve kuruluslar, hiikiimetler, sivil toplum orgiitleri ve arastirmacilar doga dostu
liretim araclarini arastirmaya baslamislardir.

Bu araclara ek olarak, politika yapicilar kiiresel isinma ve iklim degisikligi sorunlariyla bas edebilmek
amaciyla farkli ekonomik ve mali araglara ilgi duymaya baslamistir. Bu araglardan birisi, sera gazi
emisyonlarini azaltmak amaciyla etkin oldugu savunulan cevre vergileridir (Kotnik, Klun ve Skulj,
2014:169).

Glinlimiizde depremler, seller, salginlar ve bir¢ok doga olayinin artmasi ¢evreye olan duyarliligin
artmasina neden olmustur. Cevreye olan duyarlilik cercevesinde iilkeler ve bireyler tarafindan
alinmasi gereken birtakim o©nlemler arastirma konusu olmaya baslamistir. Akademik yazin
incelendiginde, cevre vergileri ve sera gazi salimimlar1 arasindaki iliski olup-olmadigi hususunun
oldukca yeni bir konu oldugu goriilmiistiir. Arastirmacilar farkli 6rneklemler, farkli dénemler, farkli
ekonometrik yontemler ile cevre vergileri ve alt vergi tiirleri ile CO2 gazlarinin salinimi arasindaki
iliskiyi arastirmistir. Ancak oldukca yeni bir konu olmasina ragmen konu, tasidig1 6nem nedeniyle
bircok arastirmacinin ilgi odag1 olmus ve konu hakkinda yapilan arastirma sayisi giin gectikce
artmistir. Bu nedenlere dayanarak ¢alismada, Tiirkiye’de 1995-2021 dénemi i¢in ¢cevre vergilerinin
CO2 tlzerindeki etkilerinin analiz edilmesi ve incelenmesi amac¢lanmistir. Calismada, degiskenler
arasindaki iliskilerin analizleri i¢cin Granger nedensellik testi ile trigonometrik terimleri kullanarak
serideki yumusak kirilmalar dikkate alan Fourier Granger nedensellik testi kullanilmistir.

Glin gectikce konuya olan duyarliliinin artmasi nedeniyle, c¢alismanin Tirkiye 06zelinde
degerlendirilmesinin ¢evreye olan farkindahig arttiracagi ve kullanilan ekonometrik yontemler
sayesinde degiskenlerin iliskilerinin belirlenmesi, yorumlanmasi ile politika 6nerileri yapilmasinin
literatiire katki saglayacag: diisiintilmektedir. Ancak bu calismanin kisiti, ¢calisma ile ilgili verilerin
resmi kurumlarin sayfalarinda 2021 yilina kadar yayimlanmis olmasidir. Bu nedenle de ¢alisma da
uygulanan ekonometrik analizler 1995-2021 dénemi i¢in yapilmistir.

Calisma giris bolimi ile baslamis, ikinci bélimiinde, ¢cevre vergileri ile bu vergilerin olumlu ve
olumsuz yonleri incelenmistir. Calismanin tiglincii bélimiinde, Tiirkiye’de cevre vergileri ve karbon
emisyonlari ile ilgili veriler verilerek, yorumlanmistir. Calismanin dérdiincii b6liimiinde, ilgili alana
yonelik literatiire yer verildikten sonra, besinci boliimiinde, ekonometrik model, veri seri ve yontem
aciklanmistir. Altinc bélimde, ampirik bulgular degerlendirilmis ve sonu¢ bélimi ile calisma
tamamlanmistir.

2.CEVRE VERGILERI

Iklim politikalarinin uygulamadaki zorluklar, hiikiimetlerin ekonomik bilyiimeye zarar vermeden
cevresel zarar1 azaltmanin yollarini bulma baskisini artiran bir 6zellige sahiptir. Hiikiimetlerin iklim
politikalarin1 uygulama asamasinda yapisal diizenlemeler, bilgilendirme programlari, inovasyon
politikalari, ¢evre siibvansiyonlar ve cevre vergileri de olmak tlizere c¢esitli araclar1 bulunmaktadir.
Bu arag seti igerisinde cevre vergileri, ayr1 bir 6neme sahiptir (Rosiek, 2015: 233). Cevre vergileri;
emisyon ticareti ve diger ekonomik araclarin artan kullanimi, kismen geleneksel cevre
diizenlemelerinin sinirlarinin farkina varilmasindan kaynaklanmaktadir (Fullerton, Leicester ve
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Smith, 2008: 1). Hiikiimet miidahalesi olmadan, sirketlerin ve hane halklarinin yaptiklari faaliyetlerin
kirleticiye dogrudan olarak ¢ok az veya neredeyse hi¢c maliyeti bulunmamaktadir. Bu nedenle,
cevrenin korunmasi genellikle hiikiimetin 6nciiliigiinde kolektif bir eylem gerektirmektedir (Rosiek,
2015: 233). Bu yoOniiyle de ¢evre vergileri, 6nem tasiyan bir unsur olmaktadir.

Karbondioksit gazi, kiiresel 1sinma ve iklim degisikligi yaratarak sera etkisini ortaya ¢ikaran 6nemli
paya sahip olan sera gazlarindandir. CO2 emisyonunun Kkiiresel ortak mallar lizerinde olusan
etkilerinin azaltilmasi amaciyla, uluslararasi seviyede onlemler alinarak, birtakim politikalar
uygulamaya konulmustur. Uluslararasi diizeyde Birlesmis Milletler iklim Degisikligi Cerceve
Sozlesmesi ve Kyoto Protokolii cercevesinde OECD iilkeleri ile Gecis Ulkelerine sera gaz
emisyonlarini amaglanan hedeflere diistirme gerekliligi, bu uygulamalara 6rnek olarak verilebilir
(Tekin ve Vural, 2004: 328).

Cevre vergilerinin konulmasinda, arastirmacilar arasinda farkli goriisler mevcuttur. Bazi
arastirmacilar, cevre vergilerinin cevresel ve ekonomik olarak olumlu etkileri oldugunu ifade
ederken, bazi arastirmacilar ise, zararh etkilerinin olumlu etkilerine gére daha agirlikli oldugunu
ifade etmektedir. Ornegin; Tekin ve Vural (2004) ¢alismalarinda, C02 emisyonunun azaltilmasinda
karbon vergilerinin kiiresel ortak mallar1 koruduguna, diger taraftan ise istihdami, milli geliri ve
kamu gelirlerini arttiran 6zelligine vurgu yapmistir (Tekin ve Vural, 2004: 328). Bunun yani sira,
cevre vergilerinin olumsuz yonlerinin daha yogun oldugunu iddia eden bir¢ok arastirmaci
bulunmaktadir. Aslinda ¢evre vergilerinin olumsuz yoniiniin daha agirlikli oldugunu savunan bu
arastirmacilarin ortak kanisy, liretimi azalttig1 ve ekonomik biliyltimeyi zayiflattig1 yoniindedir.

Pearce (1991), cevre vergilerini “cifte kdr payr (double dividend theory)” teorisine dayandirarak
faydali oldugunu ifade etmistir. Bu teoriye gore cevre vergileri, cevresel dissalliklar tizerindeki
vergileri desteklemektedir. Ayrica, bu vergiler ekonomideki gelir geri dontistimiiniin, isgiicu ile
firmalar tizerinde bozucu vergileri de dengelemektedir. Morley ve Abdullah (2010) ise, cevre
vergilerinin ekonomiyi cesitli sekilde etkilediklerini savunmakta, ¢ifte kar payinin gegerli oldugu
kabul edildiginde ise, cevre vergilerinin ekonomik biiylimenin saglanmasinda pozitif bir etkisi
oldugunu iddia etmektedir (Morley ve Abdullah, 2010: 7). Tablo 1’de ¢evre vergilerinin katkilari
(faydalar) 6zetlenmistir.

Tablo 1: Cevre Vergilerinin Katkilari
Cevresel | Yenilenebilir enerji kaynaklar: kullaniminin tesviki
Cevre ve dogal kaynaklarin korunmasi
Ekonomik | Negatif digsalliklarin i¢sellestirilmesinin sosyal refah artisini tesvik etmesi
ve Mali | Hiikiimetlere ilave bir gelir kaynagi olmasi
Vergi yiikiiniin ¢evre alanlarina kaydirilmasinin saglanmasi
Cevre yatirimlar1t da olmak tizere bir¢ok kamusal yatirim yapilmasi asamasinda
finansmanda kullanilmasi
Bireysel tasarruf miktarinin artmasini saglamasi

Sosyal Toplumlarda bireylere ¢evre bilinci kazanmalarini saglamasi

Cevre Kkirliligi sorunlarina bireylerin duyarliliginin ve farkindaliklarinin artmasi
Diger Firmalarin ¢evre dostu Uriinlerin gelistirmelerini saglamasi ve inovatif girisimlerin
desteklemesi

Insanlarin cevreye zararlar daha az olan alternatiflere yonelmelerini saglamak icin
hiikiimetlerin tesvik mekanizmalari olusturmalarini saglanmasi

Alternatif politika arag¢larinin gelistirilmesinin saglanmasi

Kaynak: Dikmen ve Cicek, 2020: 62.
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Ulkelerin cevre vergilerinin faydalarindan yararlanmasi icin bu vergilerin, etkin bir sekilde
uygulanmasi ve ayni zamanda bir dizi faktériin de dikkatle degerlendirilmesi gerekmektedir.
Cevresel vergilerin etkinsizligi, bu vergilerin ¢evre lizerindeki olumlu etkilerini azaltmaktadir. Ayni
zaman da ekonomik maliyetlerinin de artmasina neden olmaktadir (Rosiek, 2015: 233). Bir baska
olumsuz etkisi ise, sanayi girdileri lizerindeki vergilerin liretim maliyetlerini artirmasidir. Yerli
tretimin benzer cevre vergilerine tabi olmayan yabanc ireticilerin trtinleriyle rekabet ettigi
durumlarda, rekabet iizerindeki etki yerli firmalarin konumu negatif yonde etkilenebilir (Fullerton
vd., 2008: 4).

Rosiek (2015), cevre vergilerinde bulunmasi gerekli islevleri asagidaki sekilde ifade etmistir.

v' Cevre vergisi matrahlari, bazi istisnalar haricinde, kirletenlere ve Kirletici davranis
sergileyenlere uygulanmalidir.
v' Cevre vergilerinin kapsamlari, cevresel zararin kapsamina esit olmalidur.
v' Vergi oranlar1 cevreye verilen zararla oranti, giliven, koordine icerisinde ve acik ve
ongortlebilir olmalidir.
v/ Mali konsolidasyon ¢evre vergisinden saglanan gelirlerle desteklenmeli veya diger vergileri
azaltma da destek olmalidir.
v Rekabetgilik endiselerinin 6zenle degerlendirilmesi yapilmalidir.
v" Halkin ¢evre vergilerini kabul etmesi ve iletisimin acik olmasi cok 6nemlidir.
v' Bazi konularda ¢evresel vergileri diger politika araclariyla birlestirilebilir.
Uluslararast kurum ve kuruluslar tarafindan iklim degisikliginin 6nlenmesi ve ¢oziimi ile ilgili
onemli adimlar atilmistir. Bu adimlar;

v’ Birlesmis Milletler Cevre Programi,

v' Hiikiimetleraras Iklim Degisikligi Paneli (IPCC),

v' Iklim Degisikligi Cerceve Sézlesmesi (UNFCCC),

v Kyoto Protokolii, olarak belirtilebilir.
1980'lerden bu yana, gelismis lilkelerde sirket ve firma diizeyinde kirletici emisyonlarini kontrol
etmek icin, cevre ve yesil vergi reformlar1 uygulamaya konmustur. Belcika, Danimarka, Finlandiya ve
Isvec gibi bazi OECD iiyesi iilkeler 1990'lardan itibaren cevre vergisi reformlarin1 uygulamaya
koymus ve ilk vergi reformu dalgasindan sonra neredeyse tiim OECD ve gelismis tlkeler kirletici
emisyonlarla miicadele etmek icin yesil vergi reformlarini uygulamaya baslamistir (OECD, 2001).
Kyoto Protokolii iklim degisikligi ile miicadele i¢in atilan 6nemli adimdir. Bu Protokol, 1997 tarihinde
imzalanmistir. Protokolde gelismis iilkelerin emisyon hedeflerinin sinirlanmasi1 gerektigini iceren
diizenlemeler yer almaktadir.

3. TURKIYE'DE VERILER CERCEVESINDE CEVRE GOSTERGELERI

Turkiye’'de ¢evre vergileri, cevre lizerinde spesifik olarak negatif etkisinin oldugu kanitlanmis bir
seyin fiziksel birimi vergi matrahi olan ve Ulusal Hesap Sistemi’'nde vergi olarak tanimlanan vergiler
olarak ifade edilmistir. Ulusal Hesap Sistemi’'nde yer alan vergi verileri kullanilarak ¢evre vergileri;
enerji, ulasim, kaynak verimliligi ve kirlilik vergileri ayrintisinda olusturulmaktadir (TUIK, 2023).
Turkiye’de 2008-2021 donemi icin bu vergilerin miktarlar1 Sekil 1'de verilmistir. Sekil de cevre
vergilerinin miktarlarinin yillar itibariyle degisiklikler gosterse de artis egilimi dikkat ¢ekmistir.
Cevre vergilerinin alt bilesenlerinde ise, enerji vergilerinin 6nemli bir paya sahip oldugu
gorilmustir.
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Sekil 1: Tiirkiye’de Cevre Vergileri (2008-2021/ Milyon TL)
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Kaynak: TUIK, https://data.tuik.gov.tr/Kategori/GetKategori?p=cevre-ve-enerji-103&dil=1

Sekil 2’de, Tiirkiye’de 2000-2021 donemi icin toplam sera gazi emisyon hacmi ve Kisi basi sera gazi
emisyon hacmi verilmistir. Sekil de toplam sera gazi emisyonunun yillar itibariyle degisken bir seyir
halinde oldugu, ancak genellikle artmakta oldugu gorilmistiir. 2000 yilinda toplam sera gazi
emisyonu 298,9 milyon ton iken, 2021 yilinda bu miktar 564,4 milyon tona ytlkselmistir. Kisi basi
sera gazi emisyonunun da yillar itibariyle artan seyri dikkat cekmistir.

Sekil 2: Tiirkiye’de Sera Gazi Emisyon Hacmi (2000-2021)
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Kaynak: TUIK, Sera Gazi Emisyon Istatistikleri, 1990- 2021, Not.1, 5.864.

*Kisi bas1 emisyon CO; esd./kisi: Toplam sera gazi emisyonunun (arazi kullanimi, arazi kullanim degisikligi ve
ormancilik sektorii harig) yil ortasinda niifusa boliinmesiyle hesaplanmistir.

Sera gazlari, sera etkisini destekleyen bilesiklerdir. Sera gazlar1 dogrudan sera gazlari ve dolayl sera
gazlari olarak smiflandirilmistir. Karbondioksit (COz2), Metan (CH4), diazotmonoksit (N20) ve florlu
gazlar (F-gazlari) dogrudan sera gazlaridir. Azotoksitler (NOx), metan olmayan ucucu organik
bilesikler (NMVOC), amonyak (NHs3), karbonmonoksit (CO) ve kikiirtdioksit (SO2) emisyonlari ise ile
dolayh sera gazlandir (TUIK, 2023: 859). Sera gaz bilesikleri, atmosferde 1s1y1 tuttuklar icin sera
gaz1 emisyonlarini agiga ¢cikarmakta, atmosferdeki sicaklig1 yiikseltmeye ve kiiresel 1sinmaya sebep
olmaktadir (Kiling ve Altiparmak, 2020: 217).

Sekil 3’te, Tiirkiye’de 1990-2021 donemi icin dogrudan sera gazlari emisyonunun toplam ve alt
bilesiklerinin degerleri verilmistir. Sekil de sera gazi emisyonlar1 icerisinde, birincil enerji
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kaynaklarinin tiiketilmesi ile agiga c¢ikan CO2 emisyonunun en yilksek paya sahip oldugu
goriilmektedir. Ikinci sirada Metan (CHa), iiciincii sirada ise diazotmonoksit (N20) bulunmaktadir.

Sekil 3: Gazlara gore Sera Gazi Emisyonlar1 (Milyon Ton CO2z Esd. / 1990- 2021)1
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Kaynak: TUIK, Sera Gazi Emisyon Istatistikleri, 1990- 2021.

* UNFCCC kapsaminda 2006 Hiikiimetler arasi iklim Degisikligi Paneli Rehberlerinde bulunan enerji,
endiistriyel islemler ve {iriin kullanimi, tarim ve atik sektorleri kaynakl sera gazlarim1 kapsamaktadir.

Sekil 4’te, Tiirkiye'de 1990-2021 donemi i¢cin sektorlere gore sera gazi emisyonlar: verilmistir. Sekil
de verilen alt bilesikler enerji sektort, endiistriyel islemler ve triin kullanimi, tarim ile atiktir. Sektor
kaynakl sera gazlar1 degerleri incelendiginde; sera gazi emisyonlarinin toplam degeri ile enerji
sektori, endustriyel islemler ve irin kullanimi, tarim ve atik bilesiklerinde yillar itibariyle
farkliliklar olsa da arttigl goriilmistiir. 1990 Yilinda toplam sera gazi salinimi 219,5 milyon ton
COzesdegeri iken, 2021 yilinda 564,4 milyon ton COz esdegerine ytlikselmistir. Alt bilesiklerine gore
incelendiginde ise; enerji sektoriiniin sera gazi emisyonlar1 bakimindan daha yliksek degerlere sahip
oldugu, yaklasik olarak salinan sera gazi toplaminin %85’inin bu sektor tarafindan salindig:
soylenebilir. Tarim ikinci sirada, endiistriyel islemler ve tirtin kullanimi liglincii sirada ve son sirada
ise atik bulunmaktadir.

Sekil 4: Sektorlere Gore Toplam Sera Gazi Emisyonlar: (1990-2021/ Milyon Ton CO2 Esd.)
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Kaynak: TUIK, Sera Gazi Emisyon Istatistikleri, 1990-2021.

! Sera gazi1 emisyonlari, Birlesmis Milletler iklim Degisikligi Cerceve Sozlesmesi’nde ve Ulusal Sera Gazi Envanterleri icin
2006 Hiikiimetler arast Iklim Degisikligi Paneli Rehberlerinde belirtilen metodolojilere uygun olarak hesaplanmaktadir Ayrintili
bilgi igin TUIK resmi sitesine bakiniz (https://data.tuik.gov.tr/Bulten/Index?p=Sera-Gazi-Emisyon-Istatistikleri-1990-2021-
49672).
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* Yuvarlamadan dolayi veriler toplami vermeyebilir. Arazi kullanimi, arazi kullanim degisikligi ve ormancilik

faaliyetlerinde kaynaklanan emisyonlar ve tutumlar dahil edilmemistir.

4. LITERATUR OZETi

Glintimiizde geleneksel ¢evre politikalarinin yerine “kirleten éder” prensibinin kabulii mali araglara
olan ilgiyi arttirmistir. Clinkii bu prensip hukuki yaptirimlara dayalidir (Maghaminiya, 2014: 157).
Bu stiregte, cevre vergileri 6nemli bir mali arac¢ olarak kabul gérmiistiir. Literatiirde cevre gostergesi
olarak; karbon emisyonu, sera gazi emisyonu, ekolojik ayak izi, cevre performans endeksi, ekolojik
denge gibi bircok degiskenin kabul edildigi goriilmektedir.

Literatiir incelendiginde ise gevre vergileri (enerji vergileri, ulastirma vergileri, kirlilik vergileri, atik
vergileri) ile cevresel gostergeler arasindaki iliskinin arastirildig1 ¢ok sayida ekonometrik arastirma
oldugu gorilmektedir. Tablo 2’de cevre vergileri ve cevre gostergeleri arasindaki iliskinin
arastirildigi literatiir 6zeti verilmistir.

Tablo 2: Literatiir Ozeti

Yazar (lar) | Orneklem / | Degiskenler / Amag Bulgu
Donem /
Yontem (ler)
Bruvoll  ve | Norveg / CO2, N20 ve Metan emisyonlari, | Karbon vergilerinin CO2'yi %2
Larsen 1990-1999 / | karbon vergileri. oraninda azalttigi tespit
(2004) Genel Denge | / Karbon vergilerinin emisyon | edilmistir.
Similasyonu | degisikligi lizerindeki etkisinin
incelenmesidir.
Rapanos ve | Yunanistan / | Enerji vergileri, CO2 emisyonu. | Enerji vergilerinin enerji
Polemis 1965-1998 / |/ Cevre vergilerinin c¢evre | tilketimi lizerinde kisa donemde
(2005) Hata kirliligi tizerindeki etkisinin | etkili olmadigi ancak uzun
Diizeltme Olctilmesidir. donemde azaltan etkisi oldugu
Modeli tespit edilmistir.
Zhang ve | Cin / Ekonomik biiyiime, enerji | GSYIH, ekonomik biiyiime, enerji
Cheng 1960-2007 / | kullanimi, karbon emisyonlari, | tiiketimi ve karbon
(2009) Granger sermaye ve kentsel niifus. emisyonunun arasinda tek yonli
Nedensellik / Ekonomik biiylime, enerji | nedensel bir iliski oldugu tespit
Testi tiikketimi ve karbon | edilmistir.
emisyonlari arasindaki
nedensel iliskinin ve yontiniin
incelenmesidir.
Morley  ve | OECD iilkeleri | Cevre vergileri / GSYIH, | Ekonomik biiyiimeden gelir
Abdullah ve AB iilkeleri | Emisyon / GSYIH. artisina dogru uzun donemli
(2010) / / Cevre vergileri ile ekonomik | nedensellik iliskisi ve cevre
1995-2006 / | bliyime arasindaki nedensel | vergileri ters yonde kisa donemli
Granger iliskinin incelenmesidir. nedensellik iligkisi oldugu tespit
Nedensellik edilmistir.
Testi
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Yazar (lar) | Orneklem / | Degiskenler / Amag Bulgu
Dénem /
Yontem (ler)
Lin ve Li | Danimarka, Karbon vergisi, kisi basina | Karbon vergisinin Finlandiya’da
(2011) Finlandiya, diisen COz2. kisi basina diisen emisyon
Isvec, / Karbon vergisinin kisi basina | miktarinda negatif, Norvec'te
Hollanda ve | CO2z emisyonu Uzerindeki | pozitif etkiye sahip oldugu
Norvec / etkisinin incelenmesidir. bulgusuna ulasilmistir.
1981-2008 / Danimarka, isve¢ ve Hollanda’da
Dinamik anlamh  bir iliski  tespit
Panel edilememistir.
Regresyon
Yontemi
Haggar Kanada / Sera gazi1 emisyonlari, enerji | Uzun donem iginde enerji
(2012) 1990-2007 / | tiiketimi, ekonomik biliytime. tiilketimi sera gazi emisyonlari
Granger / Uzun donem ig¢in sanayi | lizerinde pozitif, bunun yani sira
Nedensellik sektoriinde sera gazl | sera gazl emisyonlart ile
Testi emisyonlari, enerji tiilketimi ve | ekonomik bliylime arasinda
ekonomik bliylime arasindaki | dogrusal olmayan bir iliski
nedenselligin  varliginin ve | oldugu tespit edilmistir.
yOniinin incelenmesidir.

Morley Avrupa Cevre vergisi / GSYIH ve cevre | Cevre vergileri sera gaz
(2012) Birligine Uye | vergisi / toplam vergi gelirleri, | emisyonu iizerinde negatif etkisi
Olan 25 Ulke / | enerji tiiketimi. tespit edilmistir.

1995-2006/ |/ Cevre vergilerinin kirlilik
Dinamik seviyeleri ve enerji tiiketimi
Panel (EC) lzerindeki etkisinin
Tahminci incelenmesidir.
Yontemi
Miller ve Vela | 50 Ulke / Cevre vergileri, CO2 emisyonu, | Cevre vergilerinde herhangi bir
(2013) 1995-2010 / | GSYIH. artis, CO2 emisyonunu azaltan
Panel Veri | / Cevre vergileri ve ekonomik | etkiye sahip oldugu tespit
Analizi biiylime arasindaki iligskinin | edilmistir.
incelenmesidir.
Kotnik  vd. | Avrupa CO2, enerji vergileri, ulasim | Cevre vergilerinin sera gaz
(2014) Birligine Uye | vergileri, kisi basina diisen | emisyonlar uzerindeki
19 Ulke / gelir, kamu harcamalari. dogrudan  etkisinin = negatif
1995-2010/ | / Cevre vergilerinin sera gazi | oldugunu, ¢evresel harcamalar
OLS Yontemi | emisyonu tizerindeki | yoluyla dolayl etkinin de negatif
etkilerinin incelenmesidir. ve hatta istatiksel agidan anlamh
etkinin daha fazla oldugu tespit
edilmistir.
Loganathan, | Malezya / Karbon vergisi, CO2 emisyon | Karbon vergisi CO2z miktarin
Shahbaz ve | 1974-2010 / | miktar, kisi basina diisen | kontrol etmede basarisiz oldugu
Taha (2014) | Granger GSYH. ve karbon vergisi ile CO2
Nedensellik / Karbon vergisinin ve | emisyonlar1 arasinda cift yonli
Testi ekonomik biiyiimenin CO:2 | nedensel iliskinin oldugu tespit
miktar1 uzerindeki etkisinin | edilmistir.
incelenmesidir.
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Yazar (lar) | Orneklem / | Degiskenler / Amag Bulgu
Dénem /
Yontem (ler)
Bayar ve | Danimarka, COz2 emisyonu, karbon vergisi, | Karbon vergisi ve ¢evre arasinda
Sasmaz Finlandiya, kisi basina reel GSYIH biiyiime | anlamli  bir iliski  yoktur.
(2016) Norveg orani. Ekonomik biliyiimeden karbon
Hollanda, / Karbon vergisi, COz emisyonu | emisyonuna dogru giden tek
Isveg / ve ekonomik biiyiime | yonli nedensellik iliskisi oldugu
1996-2011 / | arasindaki nedensellik | tespit edilmistir.
Dumitrescu iliskisinin incelenmesidir.
ve Hurlin
Nedensellik
Testi
Topal ve | OECD Uyesi | Cevre  kalitesini  temsilen | Cevre vergilerinin cevre kalitesi
Giinay 34 Ulke, OECD | cevresel performans endeksi | degiskenleri tizerinde pozitif ve
(2017) Uyesi (EPI), yoksulluk, cevre vergi | anlamli bir etkisinin oldugu,
Olmayan 19 | yiikii, ekonomik biiyiime, | ancak cevre vergilerinin
Ulke / demokrasi, dis ticaret hacmi, | cevrenin kalitesi arasinda daha
2000-2014 / | yatirim, yolsuzluk, niifus. gelismis olan tilkelerde
Panel Veri | / Cevre vergilerinin ¢evre | gelismekte olan iilkelere gore
Analizi kalitesi tlizerindeki etkisinin | daha gii¢lii pozitif etkisi oldugu
gelismislik dlizeyleri farkli olan | tespit edilmistir.
tlkeler acisindan
incelenmesidir.
Silajdzic ve | Orta ve Dogu | Karbon emisyonlari, ¢evre | Cevre kirliliginin azaltilmasinda
Mehic (2018) | Avrupa’da Yer | vergileri, kisi basina gelir. enerji ve ulasim vergilerinin
Alan 10 AB |/ Cevre vergilerinin COz2 | etkili olmadig tespit edilmistir.
Ulkesi / 1995- | emisyonlari tizerindeki
2013/ etkisinin incelenmesidir.
Pedroni Panel
Esbiitlinlesme
Testi
Polatve Polat | 25 AB Ulkesi / | Kisi basmma  GSYIH, CO: | Degiskenler arasinda
(2018) 1995-2014 / | emisyonu ve ¢cevre vergisi. esbiitiinlesme iliskisinin varhgi
Dinamik / Cevre vergileri ile karbon | ve gevre vergilerindeki artisin,
Panel Modelij, | emisyonu arasindaki iliskinin | karbon emisyonunu azalttigi
Westerlund incelenmesidir. tespit edilmistir.
Panel
Esbiitlinlesme
ve DOLS
Yontemi
Simsek  ve | Avrupa Karbon ayak izi, yenilebilir | Yenilenebilir enerji tiiketimi,
Kesbic Birligi'ne Uye | enerji tiiketimi, kisi basi1 GSYIH, | ¢evre vergileri ve karbon ayak izi
(2020) olan 9 Ulke ve | cevre vergisi kentlesme orani. | arasinda karsilikli olarak
Turkiye / /Cevre vergilerinin | nedensel bir iliskinin oldugu ve
1997-2015/ | karbondioksiti ~ azaltmadaki | GSYiH’den karbon ayak izine
Panel Veri | etkisinin incelenmesidir. dogru tek yonlii nedensel bir
Analizi iliskinin varligi tespit edilmistir.

1133




C. Cadirct

Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.1427152

Yazar (lar)

Orneklem /
Dénem /
Yontem (ler)

Degiskenler / Amag

Bulgu

Aydin (2020) | OECD Ulkeleri | Ekolojik ayak izi (EA), Cevre | Almanya, Isve¢ ve Danimarka
/1995-2016 / | vergileri. icin cevre vergisi gelirlerinden
Granger, Sims | / Cevre vergisi gelirlerinin | ekolojik ayak izine dogru tek
ve  Geweke | cevre  kirliligi  Uzerindeki | yonlii bir nedensellik iliskisi,
nedensellik etkilerinin incelenmesidir. Fransa ve Ispanya icin ise,
testleri ile nedenselligin yoniiniin ekolojik
Fourier ayak izinden c¢evre vergisi
Granger gelirlerine dogru oldugu tespit
nedensellik edilmistir.
test

Kiling ve | Avrupa COz emisyonu, nifus, Ar-Ge | Ar-Ge enerji harcamalar1 CO2

Altiparmak Birligi'ne Uye | enerji  harcamalari, cevre | emisyonu negatif etkilemekte,

(2020) 21 Ulke ve |vergileri, kisi basina diisen | kisi basina diisen GSYIH ve
Turkiye / GSYIH. birincil enerji tiiketimi, CO:2
2005-2014/ |/ Ar-Ge enerji harcamalari, | emisyonunu pozitif sekilde
Panel Veri | cevre vergileri ve CO2 emisyon | etkilemektedir. COz emisyonu ve
Analizi hacmi arasindaki iligkinin | niifus biiytikliigii arasinda ise,

incelenmesidir. iliskinin anlamli olmadig1 tespit
edilmistir.

Meireles, AB Ulkeleri / | Ulasim vergileri, CO2z | Ulasim vergilerinde herhangi bir

Robaina ve | 2008-2018 / | emisyonu. artisin CO2 emisyonlarini

Magueta Panel Veri | / Ulasim vergileri ile CO2 | azalttig) tespit edilmistir.

(2021) Analizi emisyonlari arasindaki

iliskinin incelenmesidir.

Wolde- 7 Gelismekte | CO2 emisyonu, toplam g¢evre | CO2 emisyonu, toplam ¢evre

Rufael ve | Olan vergisi, enerji vergileri. vergisinden CO2  emisyonu

Mulat- Ekonomi/ / CO2 emisyonlarinin | arasinda nedensellik iliskisi

Weldemeskel | 1994-2015/ | azaltilmasinda etkinliklerin | oldugu ve CO:2 emisyonu ile

(2021) Genisletilmis | test edilmesidir. toplam c¢evre vergisi arasinda
Ortalama yoni negatif ve anlaml bir iliski
Grup (AMG) oldugu tespit edilmistir.

Yavuz (2021) | Turkiye/ Ekolojik ayak izinin degisim | Cevre vergilerinin toplam vergi
1994-2017 / | orani, cevre vergileri/ toplam | gelirleri icindeki payinda ve kisi
Zaman Serisi | vergi gelirleri, cevre | basi GSYIH degisim oraninda
Regresyon teknolojileri ile ilgili | meydana gelen %1’lik artisin
Analizi patentlerin degisim orani. sirasiyla  ekolojik ayak izi

/Cevre vergileri ile iktisadi ve
demografik gostergelerin
ekolojik ayak izi tlzerindeki
etkilerinin incelenmesidir.

degisim oranini %1.8 ve %1.1

arttirdigl, yenilenebilir enerji
tiketiminin  toplam  enerji
tilketimi  icindeki = payinda

meydana gelen %1’lik artisin,
%3.7 oraninda azalttigl tespit
edilmistir.
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Yazar (lar) | Orneklem / | Degiskenler / Amag Bulgu
Dénem /
Yontem (ler)
Yavuz ve | Tirkiye  ve | Ekolojik ayak izi / GSYIH ve | Cevre vergileri ile ¢evre Kkirliligi
Ergen (2022) | segili G20 | cevre vergileri / GSYIH arasinda esbiitiinlesme iliskisi
tlkeleri/ / Cevre vergileri ve cevre | tespit edilememistir.
1998-2016/ | kirliligi arasindaki iligskinin
Panel Veri | incelenmesidir.
Analizi
Dedemen Turkiye, Ekonomik biiyiime, CO2 | Turkiye, Almanya, Fransa,
Ozkan Almanya, emisyonu, ¢evre vergileri. Italya’da cevre vergisi ve CO:2
(2023) Fransa, italya | / Vergi, biiyiime ve CO2 | emisyonlar arasinda anlaml bir
/1994-2020 / | arasindaki iliskinin | iliski tespit edilememistir.
Granger incelenmesidir.
Nedensellik
Testi

Literatiir incelendiginde; cevre vergileri ve cevre Kirligi gostergeleri iliskisinin incelendigi bircok
arastirma oldugu goriilmistiir. Ancak arastirmalarda dikkat ceken husus; degiskenlerin arasindaki
iliskilerde goriilen farkli sonuglardir. Baz1 arastirmalarda, ¢evre vergileri ile CO2 salinimi arasinda
uzun donemli iliskiyi kanitlayan bulgular elde edilmisken, bazi arastirmalarda ise bu bulgunun tersi
sonuglar elde edilmistir. Ayni zamanda nedensel iliskilerin tespit edilmeye ¢alisildig1 arastirmalarda
da farkli nedensellik iliskilerinin tespit edildigi, literatiir 6zetinden gorilmiistiir. Bu durumdan cevre
vergisi ve cevre Kirliligi gostergeleri arasindaki iliskilerinin tilkeler acisindan farkli degerlendirilmesi
gerektigi anlasilabilir.

5. VERI SETi VE EKONOMETRIK YONTEM

5.1 Veri Seti

Calismada, Tiirkiye'nin 1995-2021 dénemi i¢in toplam ¢evre vergileri, enerji ve ulasim vergileri ile
CO2 emisyonu arasindaki nedensellik iligkisi, Granger (1969) nedensellik testi ve Enders-Jones
(2016) Fourier Granger nedensellik testi ile arastirlmistir. Tablo 3’te degiskenlere ait tanimlayici
istatistiki bilgiler verilmistir.

Tablo 3: Calismada Kullanilan Degiskenlere Ait Bilgiler

Degiskenler Kisaltma Doénem Kaynak
Karbondioksit Emisyonu InCO2* 1995-2021 TUIK
Cevre Vergileri / GSYIH (%) Ccv 1995-2021 OECD
Enerji Vergileri / GSYIH (%) EV 1995-2021 OECD
Ulasim Vergileri/ GSYIH (%) uv 1995-2021 OECD

*1n COz emisyonunun logaritmasi alinmistir.

Turkiye’'de cevre vergileri; enerji, ulasim, kaynak verimliligi ve kirlilik vergileri toplamindan olusur.
Bu vergiler arasinda en ytiksek orana sahip olan vergiler; enerji ve ulasim vergileridir. Bu nedenle,
calismada CO2 emisyonu ile toplam cevre vergilerinin nedensellik iliskisinin arastirilmasinin yani
sira, enerji ile ulasim vergilerinin de CO2 emisyonu arasindaki nedensellik iligkisi de arastirilmistir.
Calismada cevre Kkirliligi gostergesi olarak COz emisyonunun tercih edilme nedeni ise; sera gazi
emisyonlari arasinda en ytliksek paya sahip olmasidir.
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5.2 Ekonometrik Yontem
5.2.1 Granger (1969) Nedensellik Testi

Granger (1969), nedensellik ve dissallik kavramlarini ortaya atarak, x degiskenine ait bilgilerin
modele eklenmesinin, y degiskeninin 6ngoriistine katki sagliyorsa, x degiskeni y’nin nedeni oldugunu
belirtmistir.

P P

Yi :a1+zb1i Yioi +Zb2ixt—i + Vi (1)
i=1 i-1
P p

X :C1+Zd1i Yici +Zd2ixt—i +Vy (2)
i=1 i=1

Yukarida gosterilen model i¢cin Granger nedensellik testi sinamasina ait hipotezler su sekilde ifade
edilir;

(1) denklemi icin,

H,:b,, =b,, =...=Db,, =0 (X y'nin Granger nedeni degildir.)
H,:b, #b,, #...#b,, # 0 (x, y'nin Granger nedenidir.)

(2) denklemi icin,

H,:d, =d,, =...=d,, =0 (y, x'in Granger nedeni degildir)
H,:d, #d;, #....#d,, # 0(y, X'in Granger nedenidir.)

Yukaridaki hipotez testleri icin test istatistigi su sekilde hesaplanir;

_ (RSS,—RSS,)/r

i RSS, / (n—k) (3)

(3) denkleminde RSS, kisitlanmis modelin hata kareler toplamini, RSS,, kisitlanmamis modelin
hata kareler toplamini, r, kisit sayisini ve k ise modeldeki parametre sayisini géostermektedir. Eger
hesaplanan F degeri, kritik degerlerden biiylikse, Ho hipotezi reddedilir.

5.2.2 Enders-Jones (2016) Fourier Granger Nedensellik Testi

Enders ve Jones (2016) yaptiklar1 ¢alismalarinda, yapisal kirilma sayisi, bigimi ve boyutunu goz
ontline almayan ve bilinmeyen kirilmalar belirleyebilmek icin bir nedensellik testi gelistirmislerdir.
Bu nedensellik testi fourier granger nedensellik testi olarak isimlendirilmistir. Bu testte
determisnistik regresor, Dogrusal VAR denklemi ile ifade edilmemistir. Asagidaki sekilde
deterministik regresorleri ifade etmislerdir.

Z = §(t) + i Azt—i +& (4)

(4) numarali denklemde &, sabit terimler vektoriint ifade ederken, A, katsayilar vektorti, e, ise hata
terimleri vektorini ifade etmektedir.

1136



C. Cadirct
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.1427152

(5) numarali denklemde ise O(t) asagidaki sekilde ifade etmislerdir.

5(t) =[,(6),5,(1). 6,(1), 6, (V)] (5)

Her bir sabit terim J,, n sayida fourier frekansina baghdir ve asagidaki sekilde ifade edilir.

5 (t) =a +bt+> a, sin(2zkt /T)+b, cos(2zkt/T) (6)
k=1

Ayni zamanda VAR modeline trigonometrik fonksiyonlarin eklenmesinin sonuglardan elde edilen
nedensellik iliskisinin daha giiclii sonuclar verdigini ifade etmislerdir. Degiskenler arasinda
nedensellik iliskisi olmadig ise sifir hipotezi olarak ifade edilir (Enders ve Jones, 2016: 408).

6. AMPIiRiK BULGULAR

Calismada degiskenlerin duragan olup olmadiklarinin simanmasi icin ADF birim kok testi
kullanilmistir. Tablo 4’te birim kok testi sonuglari verilmistir.

Tablo 4: ADF Birim Ko6k Testi Sonuclari

o Duizey Degerleri Fark Degerleri
Degiskenler ’ _
Test Istatistigi Olasilik Test Istatistigi Olasilik
LnCO2 -0.517064 0.8725 -5.105507 0.0004***
CV -2.150214 0.2280 -5.201443 0.0003***
EV -0.840085 0.7906 -4.060049 0.0046***
uv -1.709748 0.4148 -5.576493 0.00071***

Gecikme uzunlugu Schwarz bilgi kriterine gore biitiin degiskenler i¢in 0 olarak alinmistir.

Tablo 4’te birim k6k sinamasi sonuclarina gore; diizey degerlerinde CO2 emisyonunun, gevre
vergilerinin, enerji vergilerinin ve ulastirma vergilerinin birim kok icerdigi gériilmustur. Degiskenler
birinci farklari alindiginda duragan hale gelmistir.

Degiskenlerin nedensellik iliskisinin sinanmasinda Granger (1969) nedensellik testi ve Enders-Jones

(2016) Fourier Granger nedensellik testi uygulanmistir Tablo 5'te Nedensellik testi sonuglari
verilmistir.

Tablo 5: Nedensellik Testi Sonuclari

Granger Nedensellik Fourier Granger Nedensellik
Nedenselligin Yonii Wald @) (b) Wald @) p®

istati p p - p 5
g statist .. .. g k | Istatist . . | deger

o degeri | degeri o degeri :

igi igi i
CV- CO2 2 | 4160 0.125 0.164 2 2 2.852 0.240 | 0.281
CO2-CV 2 | 1.932 0.381 0.413 2 2 1.959 0.375 | 0.423
EV—-CO2 2 | 4973 | 0.083* | 0.107 2 2 4918 | 0.086* | 0.116
COz—>EV 2 | 4995 | 0.082* | 0.129 2 2 2.852 0.240 | 0.271
UV —-CO2 2 | 3.183 0.204 0.221 2 2 2.464 0.292 | 0.331
CO2-»UV 2 | 8989 | 0.011*%| 0.029** | 2 2 5.238 | 0.073* | 0.106

(g), gecikme uzunlugunu, (k) frekans sayisini, p@ ve p(®) sirasiyla asimtotik ve bootstrap olasilik degerlerini
gostermektedir. ** ve *, sirasiyla %5 ve %10 anlamlilik seviyesini ifade etmektedir.

Degiskenler arasindaki nedensellik iliskisi Granger (1969) testi ve Enders-Jones (2016) tek frekanslh
fourier Granger testi ile incelenmistir Tablo da degiskenlerin nedensellik iliskilerinin, yapisal
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kirilmalar1 dikkate almayan Granger nedensellik testi ve kirilmalar dikkate alan Fourier Granger
nedensellik testi sonuglarina gore, farklilastifi goriilmektedir. Ornegin; Granger nedensellik testi
sonuglara gore, enerji vergileri ve CO2 emisyonu arasinda c¢ift yonli nedensellik iliskisi bulunmustur.
Cift yonlii nedensellik iliskisi; enerji vergilerinde bir degisimin meydana gelmesinin nedeninin CO2
emisyonunda meydana gelen bir degisim oldugu, CO:2 emisyonunda bir degisimin meydana
gelmesinin nedeninin ise, enerji vergilerinde meydana gelen bir degisimden kaynaklandig1 seklinde
aciklanabilir. CO2 emisyonundan ulastirma vergilerine dogru ise, tek yonli nedensellik iligkisi
bulunmustur.

Fourier Granger nedensellik testi sonuglarina gore; enerji vergilerinden CO2 emisyona dogru ve CO2
emisyonundan ulastirma vergilerine dogru tek yonlii nedensellik iliskisi tespit edilmistir. Toplam
cevre vergileri ile emisyon arasinda nedensellik iligkisi bulunamamistir. Bu sonuglar; Tiirkiye’de
onemli bir mali arag olarak gortilmesi gereken cevre vergilerinin ¢evre Kirliligini 6nlemede yetersiz
kaldigini1 ortaya koymaktadir. Bu ifadeden ise, cevresel vergi politikalarinin daha etkin olarak
kullanilmasi gerektigi anlagilmalidir.

6. SONUC

Ulkeler de iiretim artis1 ve bircok unsurun etkisiyle sera gazi salimimlari artmaktadir. Sera gaz
salinimlarinin artmasi, iklimlerde degisikler ve kiiresel 1sinma gibi doga olaylar1 ile
sonuclanmaktadir. Bu stirecte uluslararasi kuruluslar ve hiikiimetler iklim degisikliginin 6nlenmesi
cabasi ile cevre dostu politikalara 6nem vermeye baslamistir. Uluslararasi kurum ve kuruluslar;
Birlesmis Milletler Cevre Programi, Kyoto Protokolii, Hiikiimetleraras: Iklim Degisikligi Paneli ve
Iklim Degisikligi Cerceve Sozlesmesi gibi 6nemli adimlar atarak bu sorunun tiim diinya iilkelerinde
farkindaligin1 arttirmaya c¢alisirken, hiikiimetler ise ¢evre bilincini 6n plana tasiyan cesitli
sibvansiyon ve uygulamalar gibi ekonomik araglar kullanmaya baslamistir. Bu araclardan en
onemlilerinden birisi, cevre vergileridir.

Bu calismada Tirkiye’de 1995-2021 donemi i¢gin toplam ¢evre vergileri, enerji vergileri, ulasim
vergileri ile COz emisyonu arasindaki nedensellik iliskisinin belirlenmesi amac¢lanmaktadir.
Degiskenler arasindaki iligkiler yapisal kirilmalara izin vermeyen Granger (1969) nedensellik testi
ve yapisal kirillmalara izin veren Enders-Jones (2016) Fourier Granger nedensellik testi ile
incelenmistir. Calismada degiskenler arasinda nedensellik iligkilerin, uygulanan nedensellik testine
gore farklhlastigni goriilmektedir. Tirkiye’de 1995-2021 doénemi i¢in degiskenlerin grafikleri
incelendiginde; bazi donemlerde yapisal kirilmalarin varligi dikkat cekmektedir. Bu nedenle Enders-
Jones (2016) Fourier Granger nedensellik testi sonuglari1 degerlendirmeye alinmalidir. Enders-Jones
(2016) Fourier Granger Nedensellik testi sonuclarina gore; cevre vergileri ile CO2 emisyonu arasinda
nedensellik iliskisi tespit edilememistir. Bu sonug¢larin yani1 sira, c¢evre vergilerinin alt
bilesenlerinden enerji vergilerinden COz emisyona dogru ve COz emisyonundan ulastirma vergilerine
dogru tek yonlii nedensellik iliskisi tespit edilmistir. Calismanin bulgular1 Dedemen Ozkan (2023)'1n
calisma bulgulariyla benzerlik gostermektedir.

Turkiye’'de ¢evre vergileri kamu geliri saglamasinin yani sira ¢evre Kkirliligini 6nlemede 6énemli bir
ara¢ oldugu kabul edilmelidir. Bu aracin etkin bir sekilde kullanilmasi asamasinda ise, politika
yapicilara 6nemli gorevler diismektedir. Tiirkiye’de CO2 emisyon miktarini azaltmak i¢in bir takim
onlem ve tavsiyelerde bulunulabilir. Cevre vergileri, sera gazi saliniminin kontrol altina alinmasi i¢in
onemli bir ara¢ olarak goriilmeli ve bu vergilerin ¢esitlendirilmesi saglanmalidir. Ayn1 zamanda vergi
oranlarinin yeniden belirlenmesi ve 6denmedigi taktirde olusabilecek cezai yaptirimlarin gézden
gecirilmesi tavsiye edilebilir. Ayrica, bu konuda denetim mekanizmalarinin sikilastirilmasi da
emisyon miktarin1 azaltmada etkili olabilir. Uretim kaynakli zararlar1 minimize etmek icin cevre
dostu teknoloji iceren tiretim teknolojileri kullanimi1 6nem tasimaktadir. Bunlarin yani sira toplumun

1138



C. Cadirct
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.1427152

her kesimine cevresel siirdiiriilebilirligin 6nemi ve cevreye verilen zararlarin minimum seviyeye
indirilmesi icin bilinglendirme ¢alismalari ve programlari yapilabilir. Bu ¢alismalarin, tiim kesimlere
ayr1 ayr1 yapilmasi da 6nem arz etmektedir. Sanayi sektort, tarim sektorii ve hizmetler sektoru
calisanlar1 gibi tiim sektorlerde calisan bireylerin ve ayrica ev hanimlarinin konu hakkinda
farkindaligin arttirilmasi saglanarak, koordinasyon icinde hareket etmeleri de cevreye verilen
zararin azaltilmasinda etkili olacagr ve ancak bu sayede gelecek nesillere daha yasanabilir bir
cevrenin emanet edilecegi kabul edilmelidir.
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EXTENDED ABSTRACT

Investigation of the Causality Relationship Between Environmental Taxes and Carbon
Emissions (C02z) in Tiirkiye

1. Extended Abstract Introduction

Today, greenhouse gas emissions are increasing due to the rise in production in many countries.
Greenhouse gas compounds release greenhouse gas emissions because they trap heat in the
atmosphere. At the same time, they elevate the temperature in the atmosphere and contribute to
global warming. The most significant contributor among the emitted greenhouse gases is carbon
dioxide (CO2). In this process, international organisations and governments have started to attach
importance to environmentally friendly policies in an effort to prevent climate change.

International institutions and organizations have taken significant steps to raise awareness about
the issue of increasing greenhouse gases. Actions such as the United Nations Environment
Programme, the Kyoto Protocol, the Intergovernmental Panel on Climate Change, and the Climate
Change Framework Convention have been undertaken for this purpose. Governments, have started
to employ economic tools such as various subsidies and practices that emphasize environmental
awareness. One of the most important of these instruments is environmental taxation. Therefore,
research on determining the relationship between environmental taxes and indicators of
environmental pollution has started to increase in the academic literature. In the literature, many
variables such as carbon emission, greenhouse gas emission, ecological footprints, environmental
performance indexes ,and ecological balance are generally used as environmental indicators.

2. Data Set and Method

The aim of this study is to investigate the causal relationship between total environmental taxes,
energy taxes and transportation taxes and COz emissions for the period 1995-2021 in Tiirkiye. In the
study, the causal relationships between the variables was investigated with the Granger causality
test and the Fourier Granger causality test. The characteristics of these causality tests can be
expressed as follows. In his study, Granger (1969) emphasized the importance of the concepts of
causality and externality. In his study, he explained that if the inclusion of information about the
variable x contributes to the prediction of the variable y, it is stated that the variable x is the cause of
the variable y. Enders and Jones (2016) develop a causality test that does not take into account the
number, type and size of structural breaks to identify unknown breaks. This causality test is called
the Fourier Granger causality test. Due to these features, the causality relationship was investigated
with these tests.

3. Empirical Findings

When the graphs of the variables for the 1995-2021 period in Tiirkiye are examined, the presence of
structural breaks in some periods draws attention. Therefore, Enders-Jones (2016) Fourier Granger
causality test results should be taken into consideration. According to Enders-Jones (2016) Fourier
Granger Causality test results no causal relationship was found between environmental taxes and
CO2 emissions. However, a unidirectional causality from energy taxes to CO2 emissions and a
unidirectional causality from CO2 emissions to transportation taxes were found. The findings of the
study are similar to the findings of Dedemen Ozkan (2023).
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4. Discussion and Conclusion

The study reveals that environmental taxes are an important tool for reducing CO2 emissions in
Turkiye. Policy makers have important duties in the effective use of this tool. Various measures and
recommendations can be suggested to reduce CO2 emissions in Turkiye. It may be recommended to
re-determine the tax rates and review the penal sanctions that may occur in cases of non-payment.
Furthermore, intensifying audit mechanisms in this regard may also be effective in reducing emission
levels. At the same time, awareness-raising activities and programmes can be carried out for all
segments of society to minimise environmental damage. It is also important to carry out these studies
separately for all segments. It should be ensured that individuals working in all sectors such as the
industrial sector, agricultural sector and service sector employees, as well as housewives, raise
awareness on the subject. In this way, it should be recognised that a more livable environment will
be entrusted to future generations.
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OZGUN ARASTIRMA

Konut Fiyatlari ile Konut Kredisi Faiz Orani Arasindaki iliskinin Analizi:
Dalgacik Uyum Yaklagimil

Oznur TASDOKEN?

Ozet
Konut fiyatlarinda meydana gelen bir degisim hem reel ekonomi hem de finansal ekonomi lizerinde etkili olmaktadir. Bu
etkinin temelinde hane halkinin varlik portféylerinde konutu yatirim harcamast veya tiiketim mali olarak
kullanmasindan kaynaklanmaktadir. Dolayisiyla, hane halkinin toplam harcamalari igerisinde konut harcamasi ayni
zamanda ¢arpan kanaliyla ekonomi iizerinde etkili olmaktadir. Bu nedenle, konut piyasasi iktisat ve finans literatiiriinde
hane halkinin yatirim ve tiiketim harcamalari ile ilgili tercihlerini analizi icin 6nemli bir géstergedir. Buradan hareketle
bu calismada 2010:1-2023:05 yillarina ait aylik veriler kullanilarak konut fiyatlari endeksi ile konut kredisi faiz orani
degiskenleri arasindaki dinamik korelasyon tahmin edilmektedir. Bu tahmin yapilirken zaman boyutuna bagh olarak
frekans analizi yapilmasi amaciyla Dalgactk uyum yaklasimi kullanilmistir. Analizden elde edilen sonuglar dikkate
alindiginda, 2012-2013 yillar1 arasinda degiskenler arasinda giiclii dinamik korelasyon iliskisi oldugunu ve bu
degiskenlerin bu zaman araliginda pozitif dinamik korelasyon iliskisine sahip oldugu bulgusuna ulasiimigstir. Elde edilen
bu bulgu literatiirde faiz orani ve konut fiyati iliskisi ile ilgili olarak yapilan ¢alismalarla ve faiz orani-konut fiyatlari
teorisiylede parallel sonuglar vermektedir. Ayrica, 2012-2013 yillarinda para politikalarin etkin oldugunu ve konut
piyasast lizerinde etkisinin oldugunu géstermektedir. 2014, 2020 ve 2022 yillarinda degiskenler arasinda giiclii dinamik
korelasyon iliskisi bulunmakta, ancak konut fiyati ile konut kredisi faiz orani degiskenlerinin aralarinda negatif dinamik
korelasyon iliskisi oldugu sonucuna ulasilmigtir.
Anahtar Kelimeler: Dalgacik Uyum Yaklasimi, Konut Kredisi Faiz Orani, Konut Fiyati Endeksi
Jel Kodu:C22,C82,E20,E50

Analysis of The Relationship Between Housing Prices and Housing Loan Interest Rates: The
Wavelet Coherence Approach
Abstract

A change in housing prices affects both the real economy and the financial economy. This effect is primarily rooted in
households' decisions to invest in housing as an asset or use it as a consumption good. Therefore, housing expenditure
within the total expenditures of households also exerts an impact on the economy through the multiplier effect.
Therefore, the housing market is a significant indicator in the economic and financial literature for analyzing the
preferences of households regarding investment and consumption expenditures. Based on this, this study aims to
estimate the dynamic correlation among the housing price index and the housing loan interest rate variables using
monthly data from 2010:1 to 2023:05. To perform this estimation, the Wavelet coherence approach is used to conduct
frequency analysis over time. Considering the results obtained from the analysis, it has been found that there is a
dynamic strong correlation relationship among the variables between 2012 and 2013, and these variables have a
dynamic positive correlation relationship during this time period. This finding is consistent with the studies in the
literature on the relationship between interest rates and housing prices, as well as with the theory of interest rates
and housing prices. Additionally, it indicates that monetary policies were effective during the years 2012-2013 and
had an impact on the housing market. In the years 2014, 2020, and 2022, there is a dynamic strong correlation
relationship among the variables; however, it has been concluded that there is a dynamic negative correlation
relationship between housing prices and housing loan interest rate variables.

Keywords: Wavelet coherence Approach, Housing Loan Interest Rate, House Price Index
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1. GIRIS

Hane halki icin konut hem sermaye varligi hem de tiiketim malidir (Piazzesi vd., 2007). Baska bir
deyisle, hane halkinin konut harcamalar tiiketim harcamasi olarak kabul edilmis olmasina ragmen
teorik cercevede toplam harcamalar icerisinde hane halkinin yatirimlarn olarak gosterilmektedir.
Bu anlamda hane halkinin yapmis oldugu harcamalar icerisinde tek yatirim harcamasinin konut
oldugu soylenebilir. Bu acidan hane halki ekonominin genel gelisme egilimine ve trendine katkiy1
yatirimlar kanaliyla yapmaktadir. Baska bir deyisle, hane halkinin konut harcamalar1 ¢arpan
kanaliyla ekonomi tizerinde etkili olmaktadir.

Hane halki sermaye varliklarinin degerlemesini veya fiyatlamasini yaparken tiiketim harcamalarina
dayali olarak yapmaktadir. Boylece, hane halki mevcut donemde konutun degerine bagh olarak
ortaya cikan tiiketim harcamalarindaki azalmayi gelecek donemlere aktarmaktadir (Iacoviello ve
Neri, 2010). Hane halkinin varliklarinin simdiki degerleri ile gelecekteki tiiketimleri arasindaki fark
sahip olduklar1 varliklarin fiyatlarindaki degisimlere de bagh olabilmektedir.

Hane halkinin konut talebinde bulunmasi uzun dénemde hane halkinin mevcut dénemden gelecek
doneme servet aktarmasina olanak saglamaktadir. Dolayisiyla, hane halkinin farkli dénemler
arasinda servet aktarimi literatlirde yasam boyu gelir teorisi Modigliani ve Brumberg (1954) ile
davranissal siirekli gelir modeliyle (Gabaix, 2015) analiz edilmektedir. Buradan hareketle hane
halki her iki modelde farkli dénemler arasinda tiiketimden elde edecegi maksimum fayda ile
bor¢lanma maliyetleri arasinda tercihte bulunmaktadir.

Hane halki tiiketim harcamalarindan geriye kalan gelirini tasarruf yapmaktadir. Hane halki bu
tasarruflarini ya menkul kiymetlerde ya da finansal varliklar satin alarak degerlendirmektedir.
Dolayisiyla, hane halkinin servetini olusturan varliklarinin fiyatlarinda meydana gelen degisimler
ayni zamanda hane halkinin tiiketim harcamalarini etkilemektedir. Bagka bir ifade ile, hane halkinin
finansal ya da gayr1 menkul varliklarinin fiyatinda meydana gelen pozitif bir degisim harcanabilir
gelirde pozitif bir sok etkisine neden oldugundan dolay: tiiketim harcamalarinda veya tasarruf
oranlarinda bir artis meydana getirmektedir (Anderes, 2023). Bu baglamda hane halkinin tiiketim
harcamalarinin sermaye varliklari izerindeki etkisi literatiirde tiiketime dayal varlik fiyatlandirma
teorisiyle analiz edilmektedir.

Geleneksel varlik fiyatlandirma teorisinde hane halkinin sermaye varliklarindaki risk ile
varliklardan elde edecegi getiri arasindaki iliski analiz edilirken (F.Sharpe, 1964; Lintner, 1965),
Tliketime Dayali Varlik Fiyatlandirma Teorisinde ise, sermaye varliklar ile hane halki tiiketim
harcamalar1 arasindaki iliski analiz edilmektedir (Breeden, 1979). Baska bir ifade ile, Geleneksel
Varlik Fiyatlandirma Teorisinde ve Tiiketime Dayali Varlik Fiyatlandirma Teorisinde hane halkinin
sermaye varliklar lizerinde etkili olan faktorler arastirilmaktadir. Hane halki belirsizlik ve riskin
yliksek oldugu piyasalarda likidite riskinin ytliksek oldugu sermaye varliklarindan ytliksek getiriler
beklemektedir. Ayrica, islem maliyetlerinin degismesi hane halkinin sermaye varliklarindan elde
edecegi beklenen getirinin de degismesine neden olmakta (Lo vd., 2004) ve farkli donemler
arasinda hane halkinin sermaye varligi ile tiiketim harcamalar: arasinda bir tercih de bulunmasina
neden olmaktadir.

Hane halkinin tiiketim harcamalari ile sermaye varliklar1 arasindaki iliski finansal ekonomide
tilketime dayali varlik fiyatlar teorisiyle analiz edilirken, makroekonomi de Yasam Boyu Gelir
Modeli ile Davranissal Stirekli Gelir Modeliyle analiz edilmektedir. S6z konusu teorilerde, hane
halkinin konut harcamalarinin yatirim harcamalari i¢erisinde olmasi, hane halki icin konutun hangi
amacla kullanilacag1 kararina bagh olarak finansal piyasalar ile reel piyasalarda farkl aktarim
mekanizmalar1 araciigiyla konjonktiirel hareketleri etkilemektedir. Baska bir ifade ile, hane
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halkinin konut harcamalarinin yatirim harcamalar icerisinde olmasi toplam talep iizerinde etkili
oldugundan dolay1 iktisadi konjontiirlerin de temelini olusturmaktadir.

Hane halkinin konutu kullanim amacinin degismesi tizerinde etkili olan faktorlerden biri de faiz
oraninda meydana gelen degisimdir. Faiz oranlarindaki degisimin konut piyasasi tlizerine etkisi
farkli yaklasimlar kullanilarak analiz edilmektedir. Buradan hareketle bu c¢alismanin
yapilmasindaki amag ilk olarak, Tiirkiye’de konut fiyat: ile konut kredisi faiz orani arasindaki iligki
farkli zaman ve frekanslarda analiz edilmektedir. Baska bir deyisle, s6z konusu degiskenlerin farkl
frekanslarda nasil iliskili oldugunu ve bu iliskinin zaman i¢inde nasil gelistigini es zamanl olarak
degerlendirilmektedir. Bu degerlendirme yapilirken de Dalgacik Uyum yaklasimi kullanilmaktadir.
Ikinci olarak, konuyla ilgili olarak yapilan ¢alismalarda genel olarak dogrusal tahmin teknikleri
kullanilmistir. Dolayisiyla, bu calismada dogrusal olmayan bir yaklasim kullanilarak tahmin
yapilmasi degiskenler arasindaki dogrusal olmayan iliskileri tahmin etmemize olanak tanimaktadir.
Uciincii  olarak, calismada kullanilan yaklasimla birlikte literatiirde yapilan ¢alismalardan
farklilasmaktadir.

Bu ¢alismada Dalgacik Uyum yaklasiminin kullanilmasi ilk olarak, degiskenler arasindaki iliskiyi
zaman boyutundaki etkiyi ortaya c¢ikarabilecek en biiyiik varyansin hangi frekans araliginda
oldugunu géstermektedir. ikinci olarak, dogrusal modellerde zaman boyutunda iki degisken
arasindaki iliski devam ederken, bu iliskinin frekans boyutunda nasil bir degisim meydana
geldiginin tahmininin yapilmasi icin dalgacik yaklasimi kullanilmistir. Ugiincii olarak bu ¢alismada
soz konusu degiskenler arasindaki iliskiyi zaman ve frekans boyutunda tahmin edilmesi ve bu
degiskenler arasinda meydana gelen degisiklikleri belirlemek icin tahmin stlirecinde dalgacik faz
acisi kullanilmaktadir (Ma et al., 2023).

2.KONUT FiYATLARININ ANALIZINE YONELIK CALISMALAR

Literatiirde konut fiyati1 ile faiz orani arasindaki iligskiyi arastirmak amaciyla farkli yaklasimlar
kullanilarak arastirmalar yapilmistir. Bu arastirmalar dikkate alindiginda Demary (2010)
calismasinda, 10 OECD iilkesi icin 1970-2005 yillar1 arasinda c¢eyreklik verileri kullanilarak konut
fiyat endeksleri, GSYiH, kisa vadeli faiz oranlar1 ve GSYIH deflatérii degiskenleri ile VAR yaklasimi
kullanilmistir. Analiz sonucunda, faiz orani1 soklarinin reel konut fiyatini diisiirmekte ve konut
fiyatindaki degisimin %12 ila %24'linli agiklamaktadir.

Wong vd., (2003) calismasinda 1998-2001 yillar1 arasinda ¢ aylik verileri kullanarak
faiz orani ve konut fiyat1 degiskenleri arasindaki iliskiyi Hong Kong icin Granger nedensellik testi ve
Pearson ile Spearman korelasyon testiyle analiz etmistir. Analiz sonucunda Pearson ile Spearman
korelasyon testinde benzer sonuglar elde edilmistir. Bu sonuglar degiskenler arasinda orta
derecede yliksek bir korelasyon iliskisi bulunmustur. Granger nedensellik testi, faiz oraninin konut
fiyatin1 6nemli 6l¢iide belirlemedigini gostermektedir.

Goodhart ve Hofmann (2008)¢alismasinda, 1970-2006 ii¢ aylik veriler kullanilarak ABD, Japonya,
Almanya, Fransa, italya, Birlesik Krallik, Kanada, isvigre, isve(;, Norveg, Finlandiya, Danimarka,
Ispanya, Hollanda, Belgika, Irlanda ve Avustralya iilkelerine ait reel GSYIH, tiiketici fiyat endeksi
(TUFE), kisa vadeli nominal faiz orani, nominal konut fiyati, nominal genis para ve 6zel sektore
verilen nominal banka kredileri kullanilarak paneli VAR yaklasimi ile analiz yapmistir. Analiz
sonucunda, konut fiyati, parasal degiskenler ve makroekonomi arasinda énemli, ¢ok yonli bir
baglanti olduguna dair kanitlar bulunmaktadir. Ayrica, ev fiyati yiikselirken, para ve kredi
soklarinin etkilerinin daha gti¢lii oldugu bulunmustur.

Akkas ve Sayilgan (2015) ¢alismasinda 2010-2015 yillar1 arasinda aylik verileri kullanarak konut
fiyat1 ve konut kredisi faizi arasindaki iliskiyi Toda-Yamamoto (1995) yaklasimiyla arastirmistir.
Arastirma sonucunda konut kredisi faizinden konut fiyat1 endeksine ve yeni konut fiyati endeksine
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dogru tek yonli nedensellik iliskisi oldugu bulgusuna ulasilmistir. Dolayisiyla, konut kredisinde bir
degisimin konut fiyati lizerinde etkili oldugu s6ylenebilir.

N.Kilc1 (2019) calismasinda 2013-2018 yillar arasinda aylik veriler ile Fourier SHIN (2016)
esbiitiinlesme testi ve Fourier Granger (2016) nedensellik testi kullanilarak konut kredisi faiz orani
ile ipotekli konut satis1 arasindaki iliskiyi arastirmistir. Sonuc olarak, konut kredisinde meydana
gelen degisimlerin ipotekli konut satis1 lizerinde kisa ve uzun dénemde etkisi oldugu bulgusuna
ulasilmistir. Baska bir ifadeyle, konut kredisi faiz oraninin artmasi konut satislarini olumsuz yonde
etkileyecegi anlamina gelmektedir.

Akpolat (2020) calismasinda 2010-2020 yillar1 arasinda aylik verileri ile Hatemi-] (2012) asimetrik
nedensellik testi kullanarak konut kredisi faiz orani ile konut fiyati arasindaki iliskiyi arastirmistir.
Arastirma sonucunda, degiskenler arasinda karsilikli bir nedensellik iliskisi bulunmaktadir.

Karadas ve Salihoglu (2020)’e gore, 2012-2018 yillar1 arasinda aylik verileri ile ARDL yaklasimi
kullanarak yaptig1 calismada konut kredisine uygulanan faiz oram ile konut kredisi hacmi, reel
déviz kuru ve TUFE degiskenleri konut fiyatin1 negatif yonde etkilerken, konut fiyatini sanayi
tiretim endeksi ise pozitif yonde etkiledigi bulgusuna ulasilmistir.

Cetin (2021)’in ise, 2012-2020 yillan arasinda aylik veriler ile ARDL yaklasimiyla analiz yapmistir.
Analiz sonucunda, tiiketici fiyat endeksinde ve sanayi liretim endeksinde meydana gelen bir artisin
konut fiyatinin azalmasina neden olmaktadir. Ayrica, konut kredisi faiz oraninda ve tiiketici fiyat
endeksinde meydana gelen bir artisin konut fiyatinin artmasina neden olacagl bulgusuna
ulasilmistir.

Karakus ve Oksiiz (2021) ¢alismasinda 2010-2020 yillari arasinda ARDL yaklasimi kullanilarak
BIST Gayrimenkul Yatirim Ortakliklar1 Endeksi ile konut fiyat endeksi, faiz oran1 ve enflasyonun
arasindaki iliski analiz edilmistir. Analiz sonucunda, uzun dénemde konut fiyat endeksindeki artisin
BIST Gayrimenkul Yatirnm Ortakliklar1 Endeksini artirdig), kira tiiketici fiyat endeksi ve konut
kredisi faiz oranindaki artisin ise BIST Gayrimenkul Yatirim Ortakliklar1 Endeksini diistirdiigii
belirlenmistir.

Akkay (2021) calismasinda, Tirkiye icin 2010-2020 yillar1 arasinda konut fiyati ve makro
ekonomik degiskenler arasindaki iliskiyi ARDL sinir testi ve Granger Nedensellik testi kullanilarak
analiz edilmistir. Analiz sonucunada, konut faiz orani ile konut fiyat1 arasinda istatistiksel olarak
anlamhi ve negatif ilisgki bulunmustur. Ayrica, dévizin deger kazanmasi, istihdam diizeyinde
meydana gelen bir artisin konut fiyatini artirdig1 bulgusuna ulasilmistir.

Ozcin (2022) 2013-2021 yillan1 arasinda aylik veriler ile ARDL yaklasimi kullanarak yaptig
calismada faiz oranindaki bir degisim konut satisi iizerinde etkili oldugu sonucunu elde etmistir.
Konut fiyatinda meydana gelen degisiminde konut satislarini etkiledigi bulgusuna ulasmistir. Elde
edilen bu bulgu konut fiyati tizerinde farkli ddnemler arasinda faiz oranindaki degisime bagh olarak
konut talebi lizerinde etkisinin olmasi ayni zamanda konut satisinda degisimlere neden olmaktadir.
Bagka bir ifadeyle, kisa dénemde politika faizi %1 arttiinda konut satis1 %3,5 diisecektir (Oztiirk
ve Fitoz, 2009; Kolcu ve Yamak, 2018). Ancak, Tiirkiye’de konut fiyati izerinde etkili olan tek faktor
faiz oraninda meydana gelen degisimler degildir.

Caliskan vd., (2022) ¢alismasinda 2010-2020 yillar1 arasinda Tirkiye’de konut kredisi faiz orani ile
konut fiyat endeksleri arasindaki iliskiyi analiz etmek amaciyla Hacker ve Hatemi-] (2006)
bootstrap Toda-Yamamoto testi ve Hatemi-] (2012) zamanla degisen simetrik Toda-Yamamoto testi
kullanilmistir. Konut kredisi faiz oranindan konut fiyat endeksine dogru bir Granger nedenselligin
olmadig1 sonucu elde edilmistir.
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Lee ve Park (2022) calismasinda, G.Kore’ye ait konut fiyati1 ile konut kredileri faiz orani verileri
kullanilarak 1999-2022 yillar1 arasinda ayhk veriler ile TVP-VAR yaklasimiyla analiz edilmistir.
Analiz sonucunda, faiz orani1 konut fiyatini olumsuz etkilemektedir. Faiz orani soklarinin konut
fiyat1 lizerindeki etkisi kiiresel mali krizden bu yana artmis; faiz oraninin yiikseldigi ve diistiigi
donemlerdeki faiz soklari ise asimetrik oldugunu géstermektedir.

Chiu (2023) calismasinda 2002-2020 yillar1 arasinda yillik veriler kullanarak Tayvan'da konut
fiyatini uzun kisa siireli bellek (LSTM) algoritmesi araciligiyla tahmin etmistir. Bu tahmin
sonucunda konut fiyatini etkileyen ilk 10 faktériin ¢ogunlukla ipotek faiz oraniyla ilgili oldugunu
sonucunu elde etmistir.

Ma vd., (2023) calismasinda, 1988Q1-2017Q4 déneminde Cin de konut fiyatinin para talebi, GSYIH,
enflasyon orani ve faiz orani lizerindeki uzun dénemli etkisini analiz etmek amaciyla DOLS ve
FMOLS yaklasimi kullanilmistir. Cin’de konut piyasasinda kirilganlik dénemlerini yakalamak ve
para talebi ile konut fiyat endeksi degiskenlerinin davranislarini belirlemek icin bu ¢alismada
dalgacik giic spektrumu kullanilmistir. Ayrica, para talebi ile konut fiyat endeksi arasindaki zaman-
frekans bagimliligin1 arastirmak i¢in dalgacik uyum yaklasimi kullanilmistir. Bu ¢alismadan elde
edilen sonuglara gére, para talebi, enflasyon, konut fiyati, GSYIH ve faiz oram arasinda uzun
dénemli bir iliski bulunmaktadir. Ayrica, ev fiyatinin yanm sira GSYIH, enflasyon ve faiz oran1 da
para talebini aciklamada onemli faktorlerdir. Konut fiyat endeksi diisiik, orta ve yiiksek
frekanslarda gelecekteki para talebini tahmin eden bir faktordiir.

Literatiirde farkli veri seti ve zaman dilimleri kullanilarak konut kredisi faiz oraninda meydana
gelen bir degisimin konut piyasasi tizerindeki etkisi ile ilgili yapilan ¢calismalar dikkate alindiginda
calismamiz konut kredisi ile konut kresidisi faiz oran1 degiskenleri arasindaki iliskiyi zaman-
frekans boyutunda analiz eden ilk ¢alismadir. Baska bir ifade ile, konut kredisi ile konut kresidisi
faiz oran1 degiskenleri arasindaki dinamik korelasyon iliskisini analiz eden ilk calismadir. Bu
baglamda literatiirde konuyla ilgili olarak yapilan diger calismalardan ayrilmaktadir.

3.CALISMADA KULLANILAN VERI SETI ILE CALISMADA KULLANILAN ANALIZ YONTEMI

Bu boliimde degiskenler arasindaki dinamik korelasyon iliskisi analiz edilirken kullanilan yaklasim
ele alinmistir. Bu ekonometrik yaklasim hem iktisadi hem de teorik cercevede ele alinmistir. Ayrica,
degiskenlere ait bilgiler verilmektedir.

3.1. Calismada Kullanilan Veri Seti

Bu calismada 2010:01-2023:05 yillar1 arasinda aylik veriler kullanilarak konut fiyati ile konut
kredisi faiz oran1 arasindaki dinamik korelasyon iliskisi analiz edilmistir. Bu analiz yapilirken
dalgacik uyum yaklasimi kullanilmaktadir. Calismada kullanilan degiskenlere ait degerler Tiirkiye
Cumhuriyeti Merkez Bankasindan (EVDS) elde edilmistir. Degiskenler arasindaki dinamik
korelasyon iliskisi arastirilirken Eviews ve R ekonometrik paket programlar1 kullanilmistir
(Gouchier vd., 2021).

3.2. Calismada Kullanilan Analiz Yénteminin iktisadi Cercevede Ele alinmasi

Konjonktiirel hareketlerde meydana gelen degisimlere bagh olarak ekonomik degiskenlerin
arasindaki iliskiler farklilasabilmektedir. Ekonomik degiskenler arasindaki iliskilerin farklilagsmasi
ayni zamanda bu degiskenlerin farkli zaman dilimlerinde farkli davranislar gosterdigi anlamina
gelmektedir. Bu baglamda, ekonomik degiskenlerin farkli zaman doénemlerinde farkli davranis
sergilemesi ayni zamanda degiskenler arasindaki uzun dénem denge iligkisinin de dénemler
arasinda farkhilastigini1 ifade etmektedir (Xiao, 2009; Kuriyama, 2016). Dolayisiyla, degiskenler
arasindaki iliski tahmin edilirken degiskenlerde meydana gelen yapisal degisimlerin zamanin bir
fonksiyonu olarak, yani farkli spektral 6zelliklere sahip oldugu dikkate alinmalidir. Bagka bir ifade

1149



0. Tasdéken
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988 /ije.1375730

ile, degiskenler arasindaki iliski farkli zaman dilimlerinde farkli spektral o6zelliklere sahip
olmaktadir.

Faz acisi, bir frekans araligi icinde bulunan belirli faz acgilarina sahip iki degiskenin spektral
ozellikleri, bu frekans araligindaki korelasyonlarinin bir o6l¢lisiidiir. Yani, faz acis1 degiskenler
arasindaki korelasyon olciisiinlin degisim egiliminin biiyiikliiglinli ifade etmektedir. Korelasyon
Olclisiinlin degisim egilimi degisiyorsa degiskenler arasindaki korelasyonda biyiik bir degisim
meydana gelmektedir. Dolayisiyla, degiskenler arasindaki iliski zamana bagh olarak frekans
boyutunda tahmin edilirken faz a¢isinin hesaplanmasi gerekmektedir.

“Faz agist tahmin etmenin en yaygin yolu uyum fonksiyonunu hesaplamaktir. Uyum fonksiyonu, iki
rastgele stirecin spektrumlart arasindaki korelasyonun dogrudan bir Olgiisiidiir.” (Lachaux vd.,
2002:158). Dolayisiyla, uyum iki serideki benzer frekans bilesenleri arasindaki kuvvettir. Bu
baglamda, uyum yaklasiminda degiskenler arasindaki iliskinin zaman boyutuna gore degismesi,
yani degiskenlerin spektral 6zelliklerinin degistigini ifade etmektedir.

Dalgacik yaklasiminda zamanin bir fonksiyonu olarak sinyalin spektral o6zelliklerinin tahmini
yapilmaktadir. Dolayisiyla, bir degiskenin spektrumu; bir serinin varyansinin zamana gore
ayristirilmasiyla serinin spekturumu elde edilmektedir. Boylece, serinin varyansinin frekansa gore
farklilasmasi serinin spectral yapisindaki bir degisimin kaynagidir (Schulte, 2016). Ekonomik
degiskenlerin frekanslarinda meydana gelen degisimler aym1 zamanda degiskenlerin
varyanslarinda bir degisime neden olmaktadir. Degiskenlerin varyanslarinin degismesi ayni
zamanda degiskenlerin spektral oOzelliklerini de degistirmektedir. Buradan hareketle, serinin
frekansinin degismesine bagli olarak spektral o6zellikleri degismektedir. Degiskenlerin spektral
ozelliklerinin degismesi mevcut olan degiskenlerin vermis oldugu ekonomik sinyallerin (ekonomik
gostergelerin) de degistigini ifade etmektedir. S6z konusu bu degisim degiskenlerin varyanslarinda
meydana gelen degisimin dogrusal olmayan 6zelliklere sahip oldugunu ifade etmektedir. Dogrusal
olmayan degiskenlerin farkli spektral 6zellikleri oldugu dikkate alindiginda degiskenler arasindaki
iliskinin tahmin edilme silirecinde dogru yaklasimin belirlenmesi elde edilen bulgularin
glivenirligini artiracaktir.

3.3. Calismada Kullanilan Analiz Yonteminin Ekonometrik Cercevede Ele Alinmasi

Finans ve ekonomi ile ilgili degiskenler kullanilarak Fourier doniistimiiniin uygulamasinin
yapilabilmesi i¢in analizi yapilan zaman serisinin duragan olmasi gerekmektedir. Ancak, ekonomi
ve finans literatiirlin de kullanilan zaman serileri farkli 6zelliklere sahip oldugundan dolayi
duraganlik durumlar1 da degismektedir. Bu nedenle fourier doniisiimii gibi geleneksel
matematiksel yontemlerin aksine, dalgacik yaklasiminda zaman serilerinin duragan olma veya
duragan olmama oOzelliklerine sahip olsa bile s6z konusu analiz de zaman serileri
kullanilabilmektedir (Rhif vd., 2019; Kassouri vd., 2022;Bilgili vd., 2024:4). Dalgacik yaklasimi
zaman serisi analizinde sagladig1 bu kolaylik nedeniyle finans ve ekonomi literatiiriinde en ¢ok
kullanilan yaklasimlardan biridir. Bu cer¢cevede konut fiyatlar1 ile konut kredileri faiz orani
degiskenleri arasindaki iliski analiz edilirken geleneksel birim koék testleri kullanilarak serilerin
duraganlig1 analiz edilecektir.

Bu ¢alismada zamana baglh olarak farkli frekans degerlerinde ve farkli zaman déneminde konut
fiyati ve konut kredisi faiz orani arasindaki dinamik korelasyon iliskisi analiz edilmektedir. Bu
analiz yapilirken dalgacik uyum yaklasimi kullanilmaktadir. Dalgacik uyum yaklasiminda siirekli
dalgacik doniisimi kullanilmaktadir. Siirekli dalgacik déniisiimii zaman serilerinin 6zellikleri
hakkinda bilgi vermektedir. Ayrica, duragan olmayan sinyallerin degisen 6zelliklerini haritalamak
icin kullanilir. S6z konusu dalgacik tiirtinde ana dalgacik olarak Morlet dalgacigi kullanilmaktadir.
Morlet dalgacig1 zaman serisinin zaman boyutunda ve frekans aralifinda esit varyansa sahip 6z
niteliklerini ¢ikaran dalgacik tlridir. Dolayisiyla, iki zaman serisi arasindaki iliskinin analiz
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edilmesinde siirekli dalgacik dontisimi kullanildiginda serilerin 6zellikleri hakkinda bilgi
vermektedir. Ayrica, stirekli dalgacik donlistimiinde morlet dalgaciginin kullanilmasi iki seri i¢cin de
esit varyansa sahip nitelikleri dikkate alinarak analiz yapildigini ifade etmektedir. Bu nedenle hem
surekli dalgacik donilisimi hem de morlet dalgacigr dalgacik literatiiriinde en c¢ok kullanilan
dalgacik tiirtileridir. Bu gcerceve de ilk olarak esit zaman aralikli 6t ve n=0...N-1 olan bir zaman

serisi x, sahip oldugu varsayilmaktadir. Ikinci olarak, Y, (n)'ln bir dalgacik fonksiyonuna sahip

olundugunu ve bu fonksiyonun boyutsuz bir "zaman" parametresi olan n'ye bagli oldugunu
varsayllmaktadir. Bir zaman serisinin zaman ve frekansi dalgacik fonksiyonlarina doniistiirtliir. Bu
serinin “dalgacik olarak "kabul edilebilir" olmasi igin, bu fonksiyonun sifir ortalamaya sahip olmasi ve
hem zaman hem de frekans uzayinda lokalize olmasi gerekmektedir.” Bu ¢ercevede Morlet dalgacigi
Esitlik 1'de gosterilmektedir(Jiang vd., 2017:388).

i 2
poln) = e 1

Esitlik 1'de ), parametresi boyutsuz frekanstir. Ayrik bir x dizisinin siirekli dalgacik dontigtiimii,
x, ‘nin y,(77) 'nin 6lgeklendirilmis ve gevrilmis bir versiyonu olarak tanimlanmaktadir. S6z konusu
stirekli dalgacik dontiisiimii Esitlik 2’de gosterilmektedir.
N-1 i (n' —n)&t
W (s)=2, Xy

=0

(2).

Esitlik 2’de verilen (*) karmasik eslenigi gostermektedir. Esitlikte s parametresi dalgacik dlcegini
ve n parametresi ise zaman indeksini gostermektedir(Torrence ve Compo, 1998:63).

Her bir zamanda ve her bir olgcekte belirli bir zaman serisinin genligini veya zaman serisinin
2
varyansinl 6lgmek icin dalgacik gii¢ spektrumu WPS (n,s)z‘WX (n,s)‘ kullanilmaktadir. x(n)

zaman serisine ait dalgacik dontisimi W _(n,s) seklinde gosterilmektetir. h(n) zaman serisine ait

dalgacik dintstimleri W,(n,s) ile gosterilmektedir. Her bir zaman serisine ait dalgacik
donusiimleri Esitlik 3’de gosterilmektedir.

W, (n,s)=W (ns)W,(n,s)(3)
Iki zaman serisi arasindaki korelasyonun giiciinii 6lgmek icin dalgacik uyum yaklasimi
kullanilmaktadir. Dalgacik uyum yaklasimi, iki zaman serisi sinyalinin spektrumunun ¢arpiminin

capraz spektruma oraninin hesaplanmasiyla elde edilmektedir. Bu baglamda iki zaman serisinin
dalgacik tutarhig1 Esitlik 4’de gosterilmektedir.
‘5(5_1”/;(11 (n,s))
w,

5(5‘1 25(51 L (n.s) D Y

Esitlik 4’de gosterilen S parametresi, zaman ve Olcekte bir yumusatma operatoriinii temsil

2

Rﬁb (n,5)=

WX (n,s)

etmektedir. 0< R? (T,S) <1 gostermektedir. R* degeri iki zaman serisi arasindaki koordinasyonun

derecesini gostermektedir (Wang vd., 2022:5).
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Dalgacik uyumunun faz farklar1 yani degiskenler arasindaki iliskinin yoniiniin hesaplanmasi
amaciyla Esitlik 5 kullanilmaktadir (Pal & Mitra, 2019:174)

({S(m_lwxb (n,s))}
‘R{S(m_lwxh (n,s))}

Esitlik 5’de ¢ bir sanal operatori ve R ise reel kisim operatoruni gostermektedir. Analiz

(5)

¢, (n,s)= tan™*

sonucunda iki zaman serisi arasinda pozitif korelasyon oldugunda oklar saga dogru isaret eder,
ancak sonuclar negative korelasyon oldugunda oklar sola dogru isaret etmektedir.

Dalgacik uyum yaklasimiyla birlikte makro ekonomik degiskenlerin zaman-frekans boyutunda
dinamik korelasyon iliskisinin tahmini yapilmaktadir (Kalmaz ve Kirikkaleli, 2019; Adebayo, 2020;
Wang vd., 2022). Bu iliski tahmin edilirken zaman boyutuna bagl olarak farkl frekans degerlerinde
iki zaman serisi arasindaki iliskiyi gosteren dalgacik faz acis1 kullanilmaktadir. Dolayisiyla, tahmin
sonucunda elde edilen “Siyah ok, faz farkini gostermektedir. Siyah ok sagi gosterdiginde iki zaman
serisinin birlikte hareket ettigini, yani pozitif korelasyon iliskisi oldugu anlamina gelmektedir. Siyah
ok solu gosterdiginde iki zaman serisinin negatif olarak iliskili oldugu, yani negatif korelasyon iliskisi
oldugu bulgusunu vermektedir.” (Wang vd., 2022:5).

Dalgacik uyum yaklasimi sonuncunda elde edilen tahminlerde beyaz koni degiskenler arasindaki
iliskiyi yorumlamak icin kullanilan etki konisidir (COI). Etki konisinin icindeki alan, degiskenler
arasindaki iliskinin istatistiksel olarak %95 giiven diizeyinde 6nemli bir uyuma sahip oldugunu
gostermektedir. Bu gliven diizeyi Monte Carlo simiilasyonlarina gore hesaplanmaktadir. Ayrica,
yatay eksen zaman boyutunu ve dikey eksende zaman boyutuna doniistiiriilen frekans bilesenini
gostermektedir. Kirmizi renkler degiskenler arasinda yiiksek korelasyon iliskisini temsil ederken,
mavi renkler degiskenler arasinda diisiik korelasyon iliskisini ifade etmektedir (Ahn ve Park,
2016:425; Kalmaz ve Kirikkaleli, 2019; Adebayo, 2020; Wang vd., 2022).

4.CALISMADAN ELDE EDIiLEN AMPiRiK BULGULAR

Analizde kullanilan degiskenlerinin logaritmik dontisiimleri yapilmistir. Analizde kullanilan zaman
serilerine ait grafik Sekil 1’de gosterilmektedir.

Degiskenlere ait seriler dikkate alindiginda (Bkz. Sekil 1), ekonomik konjonktiire bagh olarak
degiskenlerde farkli zaman dénemlerinde yapisal kirilmalar meydana gelmistir. En 6nemli yapisal
kirilmalar konut kredisi faiz oraninda 2018 yilinda ve 2020 yilinda artis olmus ve konut kredisi faiz
oranlarinda 2020 yilinda azalis meydana gelmistir. Ayrica, 2020 yilindan sonra kademeli olarak
konut kredisi faiz oranlarinda artislar meydana gelmistir. Konut fiyatinda ise, ele alinan déonem
boyunca kademeli olarak bir artis meydana gelmis ve 2022 yilinda yapisal bir kirilma meydana
gelmistir.
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Sekil 1: Serilerinin Grafikleri

| [—— Konut Kredisi Faiz Oram]

1 1 1 1 1 1 1 b
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

| —— Konut Fiyat

n
T

1 1 1 1 1 1 1 b
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Kaynak: Yazar tarafindan hazirlanmistir.

Tablo 1: Duraganlik Testlerinin Sonuclar1

Testler Faiz Oran1  Konut Fiyatlar1 Endeksi
ADF Testi
Sabit ve trendli -3.9754 -0.6028
Olasilik Degeri 0.0113 0.9772
Sabitli -2.7263 1.2995
Olasilik Degeri 0.0718 0.9986
PP Testi
Sabit ve trendli -3.1450 2.9004
Olasilik Degeri 0.0996 1.0000
Sabitli -2.0840 5.2636
Olasilik Degeri 0.2515 1.0000
KPSS Testi
Sabit ve trendli 0.0549 0.2409
Sabitli 0.9235 1.3305

Not: Calismada aylik verilerin kullanildig1 dikkate alinarak ADF birim kok testi i¢in gecikme sayis1 12 olarak alinmistir.
Eviews12’'de yapilan KPSS testine ait sabitli model i¢in kritik tablo degerleri % 10,% 5 ve% 1 diizeyinde anlamlilig
sirasiyla 0.347, 0.463 ve 0.739 olarak verilmektedir. KPSS testine ait sabit ve trendli model i¢in kritik tablo degerleri %
10,% 5 ve% 1 diizeyinde anlamlilig1 sirasiyla 0.119, 0.146 ve 0.216 olarak verilmektedir.

Tablo 1'ye baktigimizda istatistiksel olarak %95 giiven diizeyinde, konut kredisi faiz orani ve konut
fiyat1 icin ADF ve PP birim kok testi ile KPSS duraganlik testi yapilmistir. Konut kredisi faiz orani
degiskeni icin yapilan ADF testinde sabitli model, PP testinde sabit ve sabit ile trendin oldugu
modeller de istatistiksel olarak %95 giiven diizeyinde bos hipotez kabul edilmistir. Yani, konut
kredisi faiz oran1 degiskeninin duragan oldugu sonucu elde edilmistir. Konut kredisi faiz orani
degiskeni icin yapilan KPSS tesinde sabit ve trendli model ile sabitli modelde istatistiksel olarak
%95 giiven dilizeyinde alternatif hipotez kabul edilmistir. Yani, konut kredisi faiz orani degiskeninin
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duragan olmadig1 bulgusuna ulasilmistir. Konut fiyati i¢in yapilan ADF birim kok testi, PP birim kok
testi ve KPSS duraganlik testinin biitiin modellerinde istatistiksel olarak %95 gliven diizeyinde
konut fiyat1 degiskeninde duragan olmasigi sonucu elde edilmistir.

Sekil 2: Dalgacik Uyum Analizi Sonuglari
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Dalgacik Uyum analiz sonuglarinin gosterildigi Sekil 2’de dalgacik uyum analizi sonuglari
istatistiksel olarak %95 giiven diizeyinde Etki konisinin i¢indeki alan ile gosterilmektedir. Bu alana
gore, 2012, 2013, 2014, 2020 ve 2022 yillarinda degiskenler arasindaki dinamik korelasyon iliskisi
yuksektir. Bu cercevede 2012-2013 yillarinda degiskenler arasindaki dinamik korelasyon iliskisi
yuksektir ve oklar saga hareket etmektedir. Dolayisiyla, degiskenler bu zaman araliginda dinamik
pozitif korelasyon iliskisi bulunmaktadir. Bu déonemde genel olarak faizlerdeki degismenin konut
piyasasina etkisi hizla olmakla birlikte, konut piyasasina bagh olan etkilerin kaliciligi ¢cok 6nemli
olmaktadir. Bu baglamda, bu bulgu literatiirde konut fiyat1 ile konut kredisi faiz orani dikkate
aliarak yapilan analiz sonug¢larini desteklemektedir.

2014-2020 yillan arasinda degiskenler arasinda dinamik korelasyon iliskisinin belli bir frekans
araliginda yliksek (0.6’den biiylik) oldugu soylenebilir. 2014-2020 yillar1 arasinda degiskenler
arasinda yiiksek bir dinamik korelasyon iliskisi bulunmaktadir. Ozellikle de 2014, 2020 ve 2022
yillarinda degiskenler arasinda dinamik negatif korelasyon iliskisi bulunmaktadir. Baska bir
deyisle, 2014, 2020 ve 2022 yillarinda konut fiyat1 hizli bir sekilde artarken, konut kredisi faiz orani
hizli bir sekilde diismesi bu iki degisken arasindaki dinamik negatif bir korelasyon iliskisinin
ortaya ¢ikmasina neden olmaktadir. Dolayisiyla, 2014, 2020 ve 2022 yillarinda uygulanan para
politikasinin konut piyasasi lizerinde etkisi olmamaktadir. Elde edilen bu bulgu konut kredileri faiz
oraninda meydana gelen bir degisimin konut fiyatlar1 ilizerinde bir etkisinin olmadigini
gostermektedir. Bu baglamda s6z konusu yillarda hane halki farkli dénemler arasinda tiiketim
yumusatmasi yapmamaktadir.
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5. SONUC

Bu calismada 2010:01-2023:05 yillar1 arasinda aylik veriler kullanilarak konut fiyati ile konut
kredisi faiz orani arasindaki iliski analiz edilmektedir. Degiskenler arasindaki dinamik korelasyon
iliskisinin analizi yapilirken dalgacik uyum yaklasimi ile dalgacik faz acisi birlikte kullanilmaktadir.
Dolayisiyla, bu yaklasimlar farkli zaman doénemlerinde degiskenler arasindaki dinamik
negatif/pozitif korelasyon iliskisi ile ilgili ayrintili bilgi vermektedir.

Calisma sonucunda, 2012-2013 yillar1 arasinda degiskenler arasinda dinamik gli¢lii korelasyon
iliskisi oldugunu ve bu degiskenlerin bu zaman araliginda dinamik pozitif korelasyon iliskisine
sahip oldugu bulgusuna ulasilmistir. Elde edilen bu bulgu literatiirde faiz oran1 ve konut fiyati
iliskisi ile ilgili olarak yapilan ¢alismalarla ve faiz orani-konut fiyatlari teorisiylede parallel sonuclar
vermektedir. Ayrica, 2012-2013 yillarinda para politikalarin etkin oldugunu ve konut piyasasi
lizerinde etkisinin oldugunu géstermektedir.

2014, 2020 ve 2022 yillarinda konut fiyati ile konut kredisi faiz orani arasinda dinamik gii¢lii bir
korelasyon iliskisi bulunmasina ragmen sz konusu iliskinin dinamik negatif korelasyon iliskisi
oldugunu gostermektedir (Sekil 2‘de siyah oklar sol tarafi géstermektedir). Dolayisiyla, s6z konusu
yillarda degiskenler arasinda dinamik giiclii korelasyon iliskisi bulunmakta, ancak konut fiyati ile
konut kredisi faiz oraninin 2014, 2020 ve 2022 yillarinda aralarinda dinamik negatif korelasyon
iliskisi oldugu sonucuna ulasilmistir. Elde edilen bu bulgu konut kredisi faiz oraninda meydana
gelen bir degisim konut fiyat1 lizerinde etkisinin olmayacagini ifade etmektedir. S6z konusu durum,
hane halki icin kredi mekanizmasinin ve konutun servet etkisinin aktarim mekanizmasinda bir
bozulmanin oldugunu goéstermektedir. Dolayisiyla, para politikasinin konut piyasasindaki
dalgalanmalarin kontrol altina alinmasinda etkin olmadig1 yoniinde bir bulgudur.

Elde edilen bulgular dikkate alindiginda konut fiyati ile konut kredisi faiz oran1 arasindaki iliskiyi
zamana bagh olarak frekans diizeyinde analiz edilmesi makro ekonomik piyasalar ve finansal
piyasalar icin 6nemli olmaktadir. Konut fiyatinda meydana gelen degisimler {izerinde etkili olan arz
yonlii faktorlerin etkileri dikkate alinarak politikalar gelistirilmesi, konut piyasasinda meydana
gelecek oynakliklar tizerinde etkili olacaktir. Tlrkiye’de konut piyasasinin degerlemesine ve bunun
krediyle iliskisi dikkate alindiginda ekonomi {lizerinden yapacag asir1 toplam talep kanalindan
baskiy1 engellemek amaciyla farkli bir politika siirecinin uygulanmasi gereklidir. Ozellikle de
konutun sosyal iceriginin dikkate alinmasinda énemli olacaktir.

Biitiin ampirik uygulamalarda temel kisit kullanilan yaklasim ve teknik tarafindan
belirlenmektedir. Bu cercevede yapilan analizler yaklasimin kisitlar1 dikkat alinarak
degerlendirilmelidir. Bu ¢alismada kullanilan teknik frekans ve zaman boyutunda degiskenler
arasinda dinamik iliskiyi analiz etmeye imkan vermektedir. Bu acidan degerlendirildiginde
calismada bu yaklasim kullanilarak ampirik acidan ve ele alinan konuyla ilgili olarak bir katki
sunmaktadir. Gelistirilen yeni teknik ve yaklasimlarla s6z konusu iliskinin analizinin yapilmasina
bagl olarak yeni arastirmalara destek sunacaktir.
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EXTENDED ABSTRACT

Analysis Of The Relationship Between Housing Prices And Housing Loan Interest Rates: The
Wavelet Coherence Approach

1.Introduction

In the field of macroeconomics, forecasts regarding household capital assets are made using the
life-cycle income theory and the behavioral permanent income model, which analyze wealth
transfers among different periods of households. In the financial economics literature, predictions
are made using the consumption-based asset pricing model, which examines the relationship
among consumption expenditure and capital assets. Therefore, the analysis of the economic
implications of changes in household preferences is significant in the economics literature. From
this perspective, the primary aim of this study is to analyze the relationship among housing prices
and housing loan interest rates in Turkey, considering different frequency components as a
function of time. In this analysis, the dynamic correlation relationship among the variables is
estimated. It concurrently evaluates how the variables are related at different frequencies and how
this relationship evolves over time. The Wavelet coherence approach is used for this evaluation.
Second, considering the studies conducted in the literature regarding the relationship among
housing price and housing loan interest rates, linear prediction techniques are generally used. In
this study, making predictions using a nonlinear approach also allows us to estimate nonlinear
relationships among the variables. Third, this study differentiates itself from previous literature
through the approach it employs.

2.Data Set and Method

In this study, the dynamic correlation relationship among housing prices and housing loan interest
rates is estimated at the frequency level over time. Data for these estimates are obtained from the
Central Bank of the Republic of Turkey (EVDS). For this estimation, the Wavelet coherence
approach is used, with monthly data from January 2010 to May 2023 being employed.

The structural changes occurring in macroeconomic variables at different time periods also imply
that these variables have different spectral characteristics. In other words, a variable's spectrum is
defined as the decomposition of the series' variance as a function of frequency (Schulte, 2016:257).
In this context, a change in the frequencies of variables also leads to a change in the variances of
these variables. This change, in turn, affects the spectral characteristics of the variables. Therefore,
a change in the frequency of the series alters its spectral characteristics. The analysis of series at the
frequency level provides information about findings that indicate a change in the parameter
showing the relationship among variables and the long-term trend. In this regard, the Wavelet
coherence approach is used in the study. The use of this approach first identifies in which frequency
range the largest variance that can reveal the temporal impact of the relationship among variables
is located. Secondly, in linear models, the Wavelet approach is used to estimate how the
relationship among two variables evolves in the frequency domain while it continues over time.

3.Empirical Findings
Based on the results of the ADF, KPSS, PP, and KSS unit root tests, it was found that both housing

prices and housing loan interest rate variables contain unit roots.

The dynamic correlation relationship among housing prices and housing loan interest rates is
statistically estimated within a 95% confidence interval, as indicated by the area within the Impact
Cone. According to this area, there is a dynamic high correlation relationship among housing prices
and housing loan interest rates in the years 2012, 2013, 2014, 2020, and 2022. In the years 2012-
2013, the dynamic correlation relationship among housing prices and housing loan interest rates is
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high, and the arrows are moving to the right. There is a dynamic strong correlation among housing
prices and housing loan interest rates among 2012 and 2013. During this period, the impact of
changes in interest rates on the housing market is rapid; however, the durability of the effects
dependent on the housing market is of great importance.

Although there is a dynamic strong correlation relationship between housing prices and housing
loan interest rates in the years 2014, 2020, and 2022, the relationship indicates a dynamic negative
correlation (as indicated by the black arrows on the left side of Figure 2). Therefore, there is a
dynamic strong correlation relationship among the variables in these years; however, it has been
concluded that there is a dynamic negative correlation relationship between housing prices and
housing loan interest rates in 2014, 2020, and 2022. This finding suggests that a change in housing
loan interest rates will not affect housing prices. This situation indicates a disruption in the
transmission mechanism of credit mechanisms and the wealth effect of housing for households.
Thus, it is a finding that monetary policy is not effective in controlling fluctuations in the housing
market.

4.Discussion and Conclusion

When considering the findings obtained from the study, it becomes evident that analyzing the
relationship among housing prices and housing loan interest rates at the frequency level over time
is of significance for both macroeconomic markets and financial markets. In this context,
developing policies while taking into account the supply-side factors that influence changes in
housing prices will have an impact on mitigating fluctuations in the housing market. Furthermore,
considering the evaluation of the housing market in Turkey and its relationship with credit, it is
necessary to implement a different policy process aimed at mitigating excessive aggregate demand
pressure on the economy. Particularly, taking into account the social aspects of housing will be
crucial.
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