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Doviz Kurundan Tiiketici Fiyatlarina Asimetrik Gegis Etkisi: NARDL

Yontemi
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Doviz kurundaki hareketlerin tiiketici fiyatlari tizerinde yarattig1 etkinin incelendigi bu
¢alismada, 2003:01 ile 2023:09 arasi 249 gozlemden olusan aylik veriler kullanilmastir.
Bu ¢alisma kapsaminda, iki degisken arasindaki asimetrik iliski NARDL (Dogrusal
Olmayan Gecikmesi Dagitilmig Otoregresif Model) yontemi ile incelenmistir. Elde
edilen sonuglardan hareketle, Tiirkiye’de doviz kuru ve enflasyon orani arasinda kisa
donemde asimetrik uzun donemde ise simetrik bir iligki oldugu goriilmektedir.
Sonugclar uzun ve kisa donem olarak ikiye ayrildiginda, uzun donemde doviz kurunda
%1’lik bir degisme (artis veya azalis) enflasyon orani iizerinde %.0.589’1luk bir artisa
neden olmaktadir. Kisa donemde ise doviz kurunda %1 °lik bir artis olmasit enflasyon
orani lizerinde %0.314°liik bir artis ve %1°lik bir azalis ise %0.204’liikk bir azalisi
beraberinde getirmektedir.

Anahtar Kelimeler
Doviz Kuru, Tiketici
Fiyatlar1, Asimetrik
Gegis Etkisi, NARDL
Y ontemi

JEL Kodu
F31, E3, C32
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Asymmetric Pass-Through Effect from Exchange Rate to Consumer Prices:
NARDL Method

ABSTRACT

In this study, which examines the impact of exchange rate movements on consumer

prices, monthly data consisting of 249 observations between 2003:01 and 2023:09 were

used. Within the scope of this study, the asymmetric relationship between two variables  Keywords

is examined with the NARDL (Nonlinear Distributed Lag Autoregressive Model) Exhange rate,
method. Based on the results obtained, it is seen that there is an asymmetrical Consumer prices,
relationship between the exchange rate and the inflation rate in Turkey in the shortterm  Asymmetric pass-
and a symmetrical relationship in the long term. When the results are divided into long  through effect,
and short term, a 1% change (increase or decrease) in the exchange rate in the long NARDL method
term causes a 0.589% increase in the inflation rate. In the short term, a 1% increase in

the exchange rate brings a 0.314% increase in the inflation rate, and a 1% decrease JEL Classification
brings a 0.204% decrease in the inflation rate. F31, E3, C32

1. Giris

Doviz kurundaki hareketlerin tiiketici fiyatlarina gegis etkisi, 1973 yili Bretton Woods
sisteminin sona ermesinden itibaren uluslararasi ekonomide ilgi ¢ekici bir konu olmustur.
Giiniimiizde de hala 6nemini koruyan bu etki, hem para politikas1 aktarim mekanizmalar1 hem de
enflasyon orani tahminleri tizerindeki yansimalar1 nedeniyle, 6zellikle para politikasi yiiriitiictileri

tarafindan ciddi onem arz etmektedir.

Doviz kuru gegis etkisi, en basit ifade ile doviz kurunda ortaya ¢ikan degismelerin ihracat
ve ithalat kanali vasitasiyla yurt ici fiyatlara yansimasidir. Ancak bu yansima dogrudan gegis
mekanizmasi ve dolayli ge¢is mekanizmasi olmak tizere iki farkli sekilde gergeklesmektedir (bkz.
Sekil 1). Dogrudan ge¢is mekanizmast durumunda, doviz kurundaki hareketler, ithal nihai tirtinler
ve ithal ara mali ve girdilerin fiyatlarindaki olas1 degisiklikler yoluyla yurt ici fiyatlara ve
dolayisiyla tiiketici fiyatlarina etki etmektedir. Buradaki isleyis ulusal para biriminin deger
kaybetmesine bagl olarak yiikselen ithal girdi fiyatlar1 ve yerli iireticilerin artan {iretim maliyetleri
sonucu yurt i¢inde iiretilen mallarin daha yiiksek olarak fiyatlanmasi seklindedir (Marston, 1989).
Dolayl gecis mekanizmasi ise toplam talep ve iicret diizeyindeki degisiklikler ile agiklanmaktadir.
Buna gore, ulusal paranin deger kaybetmesi ile ithal mallarin nispeten pahali olmas1 bir yandan
vatandaglarin yurt i¢inde tiretilen ikame iirlinlere olan taleplerini artirmasi diger yandan da diisiik

ithracat fiyatiyla dig talebin artmasi sonucu bu iiriinlere yonelik hem ihracat hem de toplam talep
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artarak yurt i¢i fiyatlarin yilikselmesine neden olmaktadir (Kahn, 1987). Ancak fiyatlardaki ytikselis
ile nominal ticretlerin kisa vadede sabit olmasina bagl olarak ortaya ¢ikan reel {icretlerdeki nispi
azalig, firmalar1 is¢i istihdamini artirarak daha fazla {iretim yapmaya yonlendirmektedir. Bununla
birlikte, is¢ciler zaman igerisinde reel ticretlerindeki azalis1 nominal licretlerdeki artis talebi ile telafi
etmek isteyeceklerdir. Reel {icretin baglangi¢ seviyesine donmesi ise bir yandan iireticilerin tiretim
maliyetlerinin artmasina diger yandan da yurt i¢i fiyatlarin ytikselisi ve toplam ¢ikt1 azalisi ile
sonuglanmaktadir (McFarlane, 2002). Dolayisiyla, ulusal paradaki bir deger kaybi, toplam ¢ikti
seviyesinde gecici ve fiyat seviyesinde ise kalici bir artig1 beraberinde getirmektedir. Nihai olarak,

doviz kurundaki olas1 degisiklikler tiiketici fiyatlarina dogrudan yanstyabilecegi gibi dolayl1 olarak

da yansiyabilmektedir.
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Sekil 1. Ulusal Paradaki Bir Deger Kaybinin Yurt i¢i Fiyatlara Gegis Etkisi (Kaynak: Lafléche,
1996)
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Tiiketici fiyatlarina yonelik doviz kuru gecisinin derecesi, piyasa yapisi, fiyatlarin esnekligi
(dis arz ve i¢ talep), ithal mallarin yerli piyasada ikame edilebilme derecesi gibi bir takim talep
kosullari, firmalarin fiyatlama davranisi, ticretlerin doviz kuruna endeksli olmasi, deger kaybinin
devamliligina iliskin beklentiler, TUFE sepetinde ithalatin pay1, kir pay1 ayarlamalari, doviz kuru
rejimi ve doviz kuru volatilitesi, genel enflasyonist durum, makroekonomik politikalar vb. gibi cok
cesitli faktorlere baglidir. Bu faktorlerden hareketle doviz kurunun fiyatlara gecisi tam olabilecegi
gibi kismi bir gegis de s6z konusu olabilir. Goldberg & Knetter (1996)’e gore, doviz kurundan
tiikketici fiyatlarina tam gegis etkisi i¢in gerekli kosul hem kar pay1 hem de marjinal maliyetin sabit
olmasidir. Devereux & Engel (2003)’e gore de fiyatlar iiretici ililkenin para birimine gore
belirlenmigse, yabanci malin yurt i¢indeki fiyati, doviz kurundaki olas1 degisiklikler dogrultusunda
bir seyir izleyecektir; dolayisiyla ge¢is tam olacaktir. Ancak doviz kuru hareketlerinin tiiketici
fiyatlarina tam olarak gecis yapmasinin aksine, literatiiriin biiyiik bir ¢ogunlugu, tiiketici
fiyatlarinin doviz kurundaki hareketleri kismi olarak yansittig1 yoniindedir. Bunun yani sira doviz
kurundaki degismelerin fiyatlara gecisini etkileyebilecek dnemli bir makroekonomik faktor olan
doviz kuru degisimlerinin yoni ile ilgili olan ¢aligmalar ¢ok sinirlidir. Ancak ulusal paranin deger
kaybettigi durumdaki gecis etkisi ile deger kazandig1 durumdaki ge¢is etkisinin esdeger bir durum
olmadig1 diistiniilmektedir. Bu anlamda s6z konusu ¢alisma ile artis ve azalis yoniine bagli olarak
doviz kurundaki olas1 hareketlerin tiiketici fiyatlarina geciskenliginin incelenmesi amaglanmistir.
Dolayistyla literatiirde yaygin olan doviz kuru hareketlerinin fiyatlar tizerindeki etkisine yonelik
caligmalara karsilik bu ¢alismanin 6nemi doviz kuru hareketlerindeki asimetrik yapinin dikkate

alinmis olmasidir.

Tiirkiye’de doviz kuru gecis etkisinin seyrine yonelik olan bu ¢alisma sirasiyla su boliimleri
icermektedir: doviz kurlarindan tiiketici fiyatlarina gecis etkisine yonelik teorik bilgileri igeren
giris boliimiiyle baslayan calisma, ikinci boliimde ilgili konuya iliskin literatiir taramasi, liglincli
boliimde veri seti ve yontem, dordiincii béliimde PP ve KPSS testi ile duraganlik sinamasi ve
asimetrik etkileri dikkate alan asimetrik ARDL (NARDL) analizini igeren ampirik bulgulardan

olugmakta ve son olarak ise sonug¢ boliimiiyle sona ermektedir.
2. Literatiir

Doviz kurunun tiiketici fiyatlarina gecis etkisine yonelik literatiir mikro ekonomik ve

makroekonomik faktorlerin dikkate alindigi caligmalar olmak {iizere ikiye ayrilmaktadir. S6z
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konusu ¢aligmalar mikro ekonomik faktorler cergevesinde degerlendirildiginde ilk sirada
Dornbusch (1987) gelmektedir. Ona gore, yerli mallarin ithal mallar1 ikame etme giiciiniin ytliksek
oldugu iilkelerde gecis etkisi daha diisiiktiir. [kame derecesi ile gecis etkisi arasindaki negatif iliski
Yang (1997) tarafindan da desteklenmektedir. Bhagwati (1988)’ye gore, tarife dis1 ticaret engelleri
gecis etkisini azaltmaktadir. Menon (1995)’a gore, bir piyasadaki ¢okuluslu sirketlerin varlig1 gecis
etkisini azaltan bir unsur iken, Feenstra vd. (1996)’ne gore, ihracat¢inin pazar payinin yiiksekligi
gecis etkisini artiric bir faktordiir. Falk & Falk (2000)’a gore, toplam ithalat igerisinde enerji {irtinii
paymin fazla oldugu iilkeler, imalat {iriinliniin daha fazla oldugu tilkelere kiyasla daha ytiksek bir
gecis etkisine sahiptir. Kismi gegis etkisini destekleyen bir baska durum da yabanci ihracatcilarin
marjinal maliyet iizerindeki kar payindan vazgecerek hedef iilkedeki pazar paylarini korumak
istemeleridir (Hafer, 1989). Bunu destekleyen Meurers (2003)’e gore de, ulusal paradaki
degisiklige bagl olarak ihracatcilar kar paylarinda ayarlamaya gittiklerinden dolay1 bu durum,
doviz kuru degisikliklerinin fiyatlara tam olarak gecisini engellemektedir. McCarthy (2000)’e gore,
ithalatin TUFE sepetindeki agirlig1 gecis etkisinin derecesi ile pozitif iliskilidir. Benzer sekilde,
Ghosh & Rajan (2007)’a gore de ithalat icerigi fazla ve yerli ikameleri sinirh olan diisiik gelirli

ilkelerdeki gecis etkisi daha fazla olma egilimindedir.

Doviz kuru gegis etkisini mikro faktdrler agisindan inceleyen caligmalarin yani sira
makroekonomik faktorler ile agiklayan calismalar da bulunmaktadir. Ornegin Goldfajn & Werlang
(2000)’a gore, gelismekte olan ekonomilerin gegis etkisi, gelismis ekonomilere gore nispeten daha
fazladir. Taylor (2000)’a gore, enflasyonun yiiksek olmasi yiiksek bir gegis etkisi ile sonuglanirken,
Choudhri & Hakura (2001)’ya gore enflasyon oraninin diigiikliigli diisiik bir gecis etkisi ile
sonuclanmaktadir. McCarthy (2000)’ye gore, kalict doviz kuru soklari, gecis etkisinin daha yiiksek
olmasina neden olurken, Campa & Goldberg (2002)’e gore, degisken doviz kurlar1 gegis etkisinin
daha disiik olmasina neden olmaktadir. Devereux & Engel (2003)’e gore, fiyatlar yerel para
birimine gore belirlenmisse, doviz kurundaki olas1 hareketler, kisa vadede tiiketici fiyatlar
tizerinde pek bir etkisi olmayacaktir; dolayisiyla, kisa vadede gecis neredeyse yoktur. Ghosh &
Rajan (2007)’a gore, doviz kuru hareketinin boyutu kii¢iik olmas1 durumunda, firmalar degisen
fiyatlarla iligkili maliyetlerden dolay1 yerli fiyatlarda degisiklik yapmaya istekli olmayacaktir.
Dolayisiyla, gecici dalgalanmalar, kalict dalgalanmalara gore fiyatlara yansimayabilir. Benzer
sekilde, Dash & Narasimhan (2011)’a gore, ulusal para biriminde bir deger kaybi olmasi

durumundaki gegis etkisi tersi durum olan deger kazanci durumundaki gecis etkisinden fazladir.
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Choudri & Hakura (2006)’ya gore, para politikas1 yiiksek oranda istikrarlilik gosteren bir iilkede
gecis etkisi oldukega diisiiktiir. Ayni sekilde, Lopez-Villavicencio & Mignon (2016)’a gore de

istikrarli ve ongoriilebilir para politikalar1 izleyen tilkelerde gecis etkisi ¢ok diisiik olmaktadir.

Yurtdisinda yapilan ¢alismalarin yani sira Tiirkiye’de de doviz kurundaki degisikliklerin
tiiketici fiyatlarina gegis etkisine yonelik bir takim galismalar mevcuttur. Ornegin, Leigh & Rossi
(2002), 1994: 02 ile 2002: 04 donemini kapsayan c¢alismalarinda VAR analizi sonucu gecis etkisi
katsayisin1 %40 olarak bulmustur. Ayrica doviz kurundan fiyatlara gegisin ilk dort ayda
gerceklestigi ve sonrasinda giderek azalarak bir yilsonunda tamamen kayboldugunu ileri
stirmektedirler. Aralarinda Tirkiye’nin de oldugu on iki Avrupa, Asya ve Latin Amerika
tilkelerinde 1989: 01-2003: 04 donemi i¢cin VAR analizi ile calisma yapan Ca’Zorzi vd. (2007)’ne
gore, yliksek enflasyon oranina ragmen Tiirkiye’deki gegis etkisi yaklasik %10 civarindadir. Kara
& Ogiing (2008)’e gore 1995: 02-2004: 09 dénemini igeren galismalarinda, VAR analizi sonucu
2001 donemi oncesinde yaklasik %46 olan gecis etkisi 2001 yilinda dalgali kur sistemi ve
enflasyon hedeflemesi stratejisine gegilmesiyle birlikte %30’a diigmiistiir. 1994 ile 2001 ve 2001
ile 2006 donemi i¢in aralarinda Tirkiye’nin de bulundugu on dort gelismekte olan iilkeye yonelik
gecis etkisini aragtiran Mihaljek & Klau (2008)’ya gore, 2001 yilindan itibaren Tiirkiye’de gecis
etkisi azalmakta ve ulusal paranin deger kaybetmesi durumundaki ge¢is etkisi deger kazanmasi
durumundaki geg¢is etkisinden daha fazla olmaktadir. Doviz kurunun tiiketici fiyatlarina gecis
etkisini 1995: 01-2000: 06 ve 2002: 01-2009: 12 donemleri olmak {iizere iki ayr1 dénem ig¢in
inceleyen Damar (2010)’1n Johansen Egbiitiinlesme ve VAR analizi sonucuna gore dalgali kur
oncesi gegcis etkisi %47 iken dalgali kur sonrast %15°e diigmiistiir. Ayrica dalgali kur dncesinde
gecis etkisinin neredeyse tamamu ilk bes ayda tamamlanirken, dalgali kur sonrasinda ise ilk dokuz
ayda tamamlandig1 gézlenmistir. 2003: 01-2013: 11 donemi i¢in doviz kuru gegis etkisini arastiran
Dedeoglu & Kaya (2015)’ya gore, Bayesyon ortalama yontemi sonucu gegiskenlik katsayis1 %7.5
olup bu katsaymnin diger calismalara oranla diisiikliigii ise ge¢is etkisinin zaman igerisinde
azalmakta oldugu seklinde yorumlanmigtir. 1994: 01-2016: 09 donemi i¢in doviz kurundaki olas1
hareketlerin tiiketici fiyatlarina olan etkisinin enflasyon hedeflemesi uygulamasinin dncesi ve
sonrasindaki degisimini inceleyen Tiumtiirk (2017)’e gore, VAR analizi sonucunda gecis etkisi
%64’ten %28’e diismiistiir. 2003: 01-2018: 02 dénemi i¢cin NARDL yo6ntemi ile ¢alisma yapan
Goktas (2019)’a gore, Tiirk lirasinda %1°lik bir deger kaybi tiiketici fiyatlarinda %0,24’liik bir
artisa karsilik gelirken, %1°lik bir deger artis1 ise %0,17’lik bir artisa karsilik gelmektedir. 2002:
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01-2016: 12 donemi i¢in Hatemi-J nedensellik testi ile analiz yapan Yetim & Yamak (2019)’a gore,
kurlardaki artis durumu igin gecerli olan doviz kuru geciskenligi kurlardaki azalis durumu igin
gecerli degildir. Dolayisiyla, Tiirkiye ekonomisinde gecis etkisi, doviz kurunun arttigi zamanlar
esnek olurken azaldig1 zamanlar ise daha katidir. 2006: 01-2022: 03 donemi i¢in ARDL, FMOLS,
DOLS ve CCR gibi gesitli tahmin yontemleri ile kisa ve uzun dénem gegis etkisini arastiran Ozbek
(2022)’e gore, kisa donem igin gegis etkisi %7 iken uzun donem ig¢in ise yaklagik %22
seviyelerindedir. Son olarak ise 2013: 01-2021: 12 aras1 donemde ¢alisma yapan Celkan (2023)’e
gore, doviz kurunda %1 °lik bir artis yurt i¢i fiyatlarda %0.19’luk bir artisa neden olmaktadir.

Bu konudaki ilgili literatiir genel olarak degerlendirildiginde, tiiketici fiyatlarinin doviz
kuru hareketlerine bire bir tepki verdigi tam gecis etkisine karsilik, ampirik literatiiriin biiyiik bir
cogunlugunun tiiketici fiyatlarinin doviz kuru hareketlerini tam olarak yansitmadigr yoniinde

oldugu goriilmektedir.
3. Veri Seti ve Yontem

Tiirkiye’ye yonelik doviz kurundan tiiketici fiyatlarina gecis etkisinin incelendigi bu
calismada orneklem doneminin 2003:01 ile 2023:09 aras1 oldugu 249 gézlemden olusan aylik
verilerin kullanim1 tercih edilmistir. Tiiketici fiyat enflasyonu (tufe) ve doviz kuru (kur)
degiskenlerinden olusan modelde kullanilan veriler TCMB veri dagitim sisteminden temin edilmis

olup s6z konusu iki degiskenin logaritmik halleri dikkate alinmistir.

@D & W W =~ O @D O = N O S W O I~ © D O = N ¢
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Grafik 1. Doviz Kuru ve TUFE Serilerinin Seyri
Doviz kurlarinin ithalat kanaliyla tiiketici fiyatlar tizerindeki etkisi dogrudan etki ve toplam
talep kanaliyla (i¢ ve dis talep) tiiketici fiyatlar tizerindeki etkisi ise dolayli etki olmak tizere, s6z
konusu geg¢is etkisinin incelenmesine yonelik yapilan ¢aligmada kullanilan degiskenlerin seyri

Grafik 1°de bir arada gosterilmistir.

U ““tufe”” degiskeni TRAMO/SEATS yontemi ile mevsimsel etkilerden arindirilmustir.
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Bu ¢alismada doviz kurunun enflasyon iizerindeki asimetrik etkisinin tespiti i¢in Pesaran
vd. (2001)’nin gelistirmis oldugu ve ARDL siir testine dayanan NARDL (Dogrusal Olmayan
Gecikmesi Dagitilmis Otoregresif Model) modeli kullanilmistir. Ancak bagimsiz degiskenlerin
hem pozitif hem de negatif soklarinin kiimiilatif toplamlarinin kullanilmasi ile bu model ARDL

testinden farklilik gostermekte ve s6z konusu modelde uzun donemli asimetrik iliski (1) nolu
denklemdeki gibi ifade edilmektedir:

ltufe = Bt lkury + B~ lkury + u, (D

Burada B* ve B~ uzun dénem asimetrik parametreleridir. lkury" ve lkury ise lkur, deki

pozitif ve negatif degismelerdir ve asagidaki gibi gosterilir:

t t
lkurt = Z Alkury” = Z max(Alkurj, 0)
- =

j=1

t t
lkury = Z Alkur; = Z min(Alkurj, O)
j=1 j=1

Déviz kurunun (lkur ve lkur;") enflasyon orami (tufe,) iizerindeki asimetrik etkileri (2)

nolu denklemdeki gibi NARDL (p,q) modeli ile tahmin edilmistir:

Altufe, = pltufe,_, + ntlkur®_; + n~lkur=_,

p-1 q-1
+ Z @Altufe,_; + Z(n;’Alkur+t_l- + 7ty Alkur—._;) +e; (2) (Model 1)
i=1 i=0

Buradan®™ = —pB*, n™ = —pB~, mf = =BG, + Uz, I = =By, + ¥y =1,2,...p g=
p+1

NARDL Modeli Asamalart
Dogrusal Olmayan ARDL modeli agamalar1 asagidaki gibidir:

e ARDL modelinin 6nemli bir avantaji, analizde bulunan degiskenlerin 1(0) veya I(1) olup
olmadigina bakilmadan uygulanabilme imkaninin olmasidir (Narayan, 2007; Pesaran vd.
2001). Ayn1 zamanda asimetrik etkileri dikkate alan NARDL yontemi de degiskenlerin
sifirinct veya birinci dereceden entegre olmasina bakilmadan egbiitiinlesme analizine imkan

vermektedir (Shin vd. 2014). Dolayisiyla, ARDL yontemi herhangi bir duraganlik
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sinamasina gerek duymadan gergeklestirilebilmektedir. Ancak s6z konusu degiskenler eger
ikinci farklarinda duragan hale geliyorsa bu durum igin kritik tablo degerleri olmadigindan
dolay1 analizde yer alan degiskenlerin I(2) olmadiklarinin ispat edilmesi i¢in birim kok testi
yapilmast gerekmektedir. Buradan hareketle NARDL modelinde birinci asama

degiskenlerin entegre derecelerini tespit etmeye yonelik birim kok testi gerceklestirmektir.

e Ikinci asamada kisa ve uzun donemde asimetrik iliskiyi dikkate alan (2) nolu denklem, en

kiictik kareler yontemi ile tahmin edilmektedir.

e Ardindan ltufe,, lkur{” ve lkur arasinda uzun dénem esbiitiinlesme iliskisi test edilir.
Bunun i¢in Hy = p = 0 bos hipotezine kars1 H; = p < 0 alternatif hipotezi Banerjee vd.
(1998) tarafindan ileri siiriilen t testi (tspm) ile ya da Hy:p = n* = n~ = 0 bos hipotezine
karst1 Hqy:p #n* # n~ # 0 alternatif hipotezi Pesaran vd. (2001) tarafindan gelistirilen F
testi (Fpss) ile sinanir. Sonrasinda ise bu testlerin sonucunda elde edilmis olan test
istatistikleri Pesaran vd. (2001)’de yer alan tablo degerleriyle karsilastirilir ve nihayetinde

serilerin esbiitiinlesik olup olmadig: belirlenir.

e Son olarak ise Wald testi kullanilarak kisa ve uzun déonemde simetrik iligskinin varlig1 test
edilir. Uzun ddénem simetrik iligkinin varhgi Ho:n* =n~ ya da (Wig: Liwr = Likur)
hipotezi ile kisa donem simetrik iliskinin varhigi ise Hy: tf = 7 ya da (Wgg: Z?zoﬂ;- =

p

i=oT; ) hipotezi ile test edilir (i= 0,...,p).> Bos hipotezlere karsilik gelen alternatif

hipotezler ise asimetrik iliskiyi ifade etmektedir.

Hem uzun hem de kisa donemde asimetrik iliskinin varsayildigi (2) nolu denklemin (Model
1) yam sira Wald testi sonucunda kisa ve/veya uzun donemde simetrik iligkinin kabul edilmesi

durumuna gore ti¢ farkli denklem s6z konusudur:

Altufe, = pltufe,_, + ntlkur®_; + n~lkur=_,

p-1 p
+ Z p;Altufe,_; + Z mAlkur,_; + e; (3) (Model 2)
i=1 i=0

2 Enflasyon oranini etkileyen déviz kurundaki pozitif ve negatif soklar karsisinda uzun dénem igin katsayilar; L}, =

—n*/p ve Ly = —1n~/p seklinde hesaplanirken, kisa dénem igin katsayilar ise ?:0 7 =0 ve Z?:o m; =0

seklinde hesaplanmaktadir.
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Altufe, = pltufe,_1 + nlkur,

p-1 p
+ Z @Altufe,_; + Z(n;’Alkur+t_i + ;7 Alkur—._) +e; (4) (Model3)
i=1 i=0

Altufe, = pltufe,_; + nlkur,

p-1 P
+ Z p;Altufe,_; + Z miAlkury_; + e; (5) (Model 4)
i=1 i=0

Yukarida Model 2’de yer alan denklem ile uzun donem igin asimetrik ve kisa donem i¢in
simetrik bir iliski, Model 3’de yer alan denklem ile uzun dénem igin simetrik ve kisa donem i¢in
asimetrik bir iligki ve son olarak da geleneksel dogrusal ARDL modeli olan Model 5’te yer alan

denklem ile hem uzun hem de kisa donemde simetrik bir iligki oldugu varsayilmaktadir.
4. Ampirik Bulgular

Doviz kurunun enflasyon orani iizerindeki asimetrik etkisinin incelendigi ¢calismada, séz
konusu degiskenlerin birim kok sinamalar1 i¢in PP ve KPSS birim kok testleri kullanilmis olup
ilgili testlerin sonuglar1 Tablo 1°de gdsterilmistir.

Tablo 1
PP ve KPSS Birim Kok Sinamast Sonuc¢lart

PP birim kok sinamasi KPSS birim kok sinamasi
Degiskenler

Sabitsiz - Trendsiz Sabit Sabit - Trend Sabit Sabit - Trend

ltufe -6.2433 -5.6561 -5.7691 1.8762 * 0.3593 *

(1.0000) (1.0000) (1.0000) [0.4630] [0.1460]

lkur 5.6994 4.0890 -0.0328 1.7497 * 0.4699 *

(1.0000) (1.0000) (0.9957) [0.4630] [0.1460]

Altufe -5.0692 * -6.3750 * -7.4569 * 0.2405 0.1202

(0.0000) (0.0000) (0.0000) [0.4630] [0.1460]

Alkur -9.6680 * -9.9920 * -10.3205 * 0.5000 0.0420

(0.0000) (0.0000) (0.0000) [0.4630] [0.1460]

Not. Her iki test igin de Newey-West bilgi kriteri kullanilmasina karsin PP testinde Ho hipotezi {Seride birim kék vardir)
seklinde iken KPSS testinde ise {Seri duragandir) seklindedir. Parantez igerisindeki degerler PP testi igin olasilik degerleri,
koseli parantez icerisindeki degerler ise KPSS testi icin %5 anlamlilik diizeyine gore kritik degerleri gostermektedir. Ayrica *,
%5 anlamlilik diizeyinde Ho hipotezinin reddedildigini ifade etmektedir. A sembolii ise degiskenlerin birinci dereceden farkini
gostermektedir.

Tablo 1°deki birim kdk sinamasi sonuglarindan hareketle, degiskenlerin diizey degerlerine
iliskin PP testi ¢iktilarinda olasilik degerlerinin %5’in iizerinde olmasi ve KPSS testi ¢iktilarinda
da test istatistiginin kritik degerlerin {lizerinde olmasi gerekcesiyle hem Itufe hem de lkur

degiskenlerinin birim kok icerdigi sonucuna varilmistir. Ancak s6z konusu degiskenlerin birinci



357

farki alindiginda PP testi i¢in olasilik degerlerinin %5’in altinda oldugu ve KPSS test istatistiginin
de kritik degerlerinin altinda kaldig1 goriilmektedir. Dolayisiyla fark alinma islemi sonrasinda
serilerin duraganlagsmast NARDL analizinin yapilmasini miimkiin hale getirmistir. (2) ve (4) nolu
denklemlere karsilik gelen Model 1 ve Model 3’iin en kiiciik kareler yontemi ile tahmin sonuglar

ise Tablo 2a ve Tablo 2b’de bir arada gosterilmistir.

Tablo 2a
NARDL Modeli Sonuclari
NARDL Modeli 1 NARDL Modeli 3
Altufe, = pltufe,_; + ntlkurt,_, + n~lkur—,_4 Altufe, = pltufe,_, + nlkur;
p-1 p-1
+ Z @Altufe,_; + Z @Altufe,_;
i=1 i=1
P P
+ Z(anlkurth_i + 7 Alkur=;_;) + Z(nﬁAlkurﬂ_i + 7 Alkur=,_;)
i=0 i=0
+e; +e;
C 0.144] ** Alkur;t, | -0.0495 ** C 0.1606 ** Alkur;, | -0.0432 **
(0.0731) (0.0214) (0.0714) (0.0193)
ltufers | 0.0322 *** | Alkurt, | 0.0893 *** ltufe,; | -0.0314 *** | Alkur;", | 0.0925 ***
(0.0088) (0.0154) (0.0083) (0.0147)
lkurt | 0.0155 ** Alkurt ., | -0.0687 *** Alkurt ., | -0.0664 ***
(0.0077) (0.0208) lkur_y | 0.0185 %+ (0.0193)
lkur—, | -0.0086 * Alkury g | 0.0599 ** (0.0064) Alkur; g | 0.0611 **
(0.0045) (0.0273) (0.0261)
Altufe,_, | 0.4799 *** Alkur; | 0.0201 Altufe,, | 0.4806 *** Alkur;y | 0.0211
(0.0848) (0.0138) (0.0845) (0.0129)
Altufe,, | -0.0029 Alkur 4, | -0.0421 ** Altufe,, | -0.0026 Alkury ;| -0.0413 **
(0.995) (0.0188) (0.0990) (0.0185)
Altufe, | -0.2226 ** Alkur 1, | -0.0596 *** Altufe,g | -0.2183 ** Alkuryy, | -0.0586 ***
(0.1030) (0.0189) (0.0931) (0.0178)
Altufe, 5 | 0.1377 Alkuri g | -0.1569 *** Altufe,, | 0.1444 * Alkur, g | —0.1555 ***
(0.1059) (0.0148) (0.0871) (0.0122)
Altufes_19 | 0.0675 Alkuri_, | 0.0827 *** Altufes_19 | 0.0699 Alkur,—, | 0.0877 ***
(0.1035) (0.0200) (0.1029) (0.0171)
Altufe, 1, | 0.1144 Alkur;5 | -0.0530 * Altufe, 1, | 0.1221 Alkurg | -0.0515 **
(0.0928) (0.0273) (0.0905) (0.0242)
Alkury | 0.1752 *** | Alkur ;o | -0.0487 Alkury | 0.1763 *** | Alkur; 5, | -0.0429 *
(0.0156) (0.0299) (0.0145) (0.0253)
Alkurt ;| 0.1685 **x* Alkuri_,;, | -0.0459 Alkurt | 0.1726 *** Alkuri_,; | -0.0415*
(0.0171) (0.0282) (0.0168) (0.0249)
Not.”,™ ve ™ sirastyla 0.10, 0.05 ve 0.01 anlamlilik diizeylerinde bos hipotezin reddedildigi anlamina gelirken, parantez igerisindeki

degerler ise standart hatalar1 gostermektedir. En uygun NARDL modelinin belirlenmesinde maksimum gecikme uzunlugu on iki
olarak alinmis ve Shin, vd. (2014)’nin ¢aligmasina uyumlu bir sekilde genelden-6zele dogru seklindeki yaklasim benimsenerek
anlamsiz gecikmeler modelden cikarilmistir.

Doviz kuru ve tiiketici fiyatlar1 arasinda hem uzun dénem hem de kisa donemde asimetrik
bir iligki oldugunu varsayan NARDL modeli (Model 1) sonuglarina gore (Tablo 2a sol paneli),

doviz kurundaki %1°lik bir artis diger bir degisle pozitif bir sok kisa donemde (uzun dénemde)
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enflasyon oranini1 %0.293 artirirken (%0.481 artirirken), doviz kurundaki %1°lik bir azalis yani
negatif bir sok ise kisa donemde (uzun donemde) enflasyon oranini %0.222 azaltmaktadir (%0.267
azaltmaktadir). Diger bir degisle, her iki donemde de doviz kurundaki artiglar enflasyon oraninin
artmasina, azalislar ise azalmasina neden olmaktadir. Ancak s6z konusu modelin simetrik iligkisine
yonelik Wald testi sonuglari doviz kuru ile enflasyon orani arasindaki kisa donem asimetrik
iligkinin varligina karsilik uzun dénemli asimetrik iligkinin anlamli olmadigin1 gdstermektedir.
Bunun {iizerine spesifikasyon hatasini 6nlemek i¢in hem uzun hem de kisa donem asimetrik bir
iliski varsayan NARDL modeli yerine uzun dénem simetrik ve kisa donem ise asimetrik bir iligki

varsayan NARDL modeli (Model 3) dikkate alinmis ve sonuglar Tablo 2a’da sag panelde

gosterilmistir.
Tablo 2b
NARDL Modeli Sonuc¢lart
NARDL Modeli 1 NARDL Modeli 3
Kisa donem katsayis1 | Uzun donem katsayisi Kisa dénem katsayist Uzun dénem
katsayist
ltufe* 0.293* 0.481*** ltufet 0.314**
ltufe- -0.222* 0.267%%* ltufe- 0.204%* 0.589**
ECM,_, 0.0322 ECM,_, -0.0314
[-3.659] [-3.783]
X2y 9.860 X2y 10.870
[0.6283] [0.5401]
Xgp 1.870 x2p 1.963
[0.1715] [0.1612]
xIZB 0.533 xJZB 0.366
[0.7661] [0.8327]
Wir 0.162
[0.6880]
Wp 10.129%** Wp 26.082%**
[0.0000] [0.0000]
tgpm -3.659%** tgpm -3.783%**
Fpss 23.606%** Fpsg 24.848%**
Kritik k =2 i¢in Kritik k =1 i¢in
deg. deg.
%1 %5 %10 %1 %S5 %10
tepm -3.43--4.10 -2.86--3.53 -2.57--3.21 tepm -3.43 --3.82 -2.86--3.22 -2.57--2.91
Fpss 5.15-6.36 3.79-4.85 3.17-4.14 Fpss 6.84-7.84 4.94-5.73 4.04-4.78

Not. Koseli parantez igindeki degerler olasilik degerlerini gostermektedir. x%,, Breusch-Godfrey serisel korelasyon
LM testi, x3p Breusch-Pagan-Godfrey heteroskedastisiti testi ve x]ZB Jargue Bera normallik testini ifade etmektedir.
Fpss ve tepm ve istatistikleri kritik degerleri Pesaran vd. (2001)’nin ¢alismasindan Tablo CI ve Tablo CII’dan alinmistir.
Burada k aciklayict degisken sayidir. Uzun ve kisa donem asimetrik modelde 2; uzun dénem simetrik ve kisa donem
asimetrik modelde ise 1 agiklayici degisken vardir. Ayrica tgpwm istatistigi mutlak deger olarak degerlendirilmelidir.
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Doéviz kuru ve enflasyon orani arasinda uzun dénemde simetrik ve kisa donemde asimetrik
bir iligki oldugunu varsayan NARDL modelinde Breusch-Godfrey LM testi sonucuna gore
otokorelasyon, Breusch-Pagan-Godfrey testi sonucuna gore ise degisen varyans sorunu olmamasi
ve Jarque-Bera testi sonucuna gore de hata teriminin normal dagilim gostermesi {izerine s6z konusu
modelin istikrar kosullarini sagladigi goriilmektedir. Bunlarin yani sira tspm ve Fpss istatistikleri
Pesaran vd.(2001) tarafindan elde edilen kritik degerlerin iizerinde oldugundan ltufe,, lkur;" ve
lkury arasinda esbiitlinlesme iliskisi yoktur seklindeki Ho hipotezi reddedilmekte ve uzun déneme
yonelik doviz kuru ve enflasyon orani arasinda bir esbiitiinlesme iliskisi oldugu sonucuna
varilmaktadir. Ayrica uzun donem esbiitiinlesme iliskisinin yan1 sira s6z konusu modelin kisa
donem Wald testi sonucuna (Wggr=26.082) gore, doviz kuru ile enflasyon orani arasinda simetrik
bir iligski oldugunu ileri siiren bos hipotez reddedilmektedir. Dolayisiyla, kisa donemde déviz kuru

ve enflasyon orani arasindaki iligkinin asimetrik oldugu sonucuna ulagilmistir. (bkz. Tablo 2b)

Doviz kuru ile enflasyon orani arasinda bulunan kisa donemli asimetrik iliskinin anlaml
oldugunu ancak uzun donemde doviz kurundaki artis ve azaliglarin enflasyon orani {izerinde
simetrik bir etkisi oldugunu varsayan (3) nolu modele gore doviz kurunda %1°lik bir degisme (artis
veya azalis yoniinde) uzun dénemde enflasyon oranini %.0.589 artirmaktadir. Ayni modelin kisa
donem asimetrik sonuglari ise doviz kurunda %1 °’lik bir artis ve azalis olmas1 durumunda sirasiyla
%0.314’liik bir artis ve %0.204’°liik bir azalis seklindedir. Ayrica bu katsayilar istatistiki olarak
anlamlidir. Bunun yani sira Model 1°de de oldugu gibi kisa donemde déviz kurundaki bir artisin
enflasyon orani iizerindeki artirict etkisi doviz kurundaki bir azalisin enflasyon orani lizerindeki
azaltic1 etkisinden daha fazla oldugu goriilmektedir. Bunlara ilave olarak ilgili modelde hata
diizeltme katsayisinin (ECM.1) (-0.0314) negatif ve anlamli olmasi kisa donemde olusan bir sokun
yaklasik iki buguk yil sonra tamami absorbe edilerek uzun dénemde dengeye yakinsayacagini
gostermektedir. Son olarak, tahmin edilen 3 nolu modelin CUSUM ve CUSUM? testleri
sonucunda, test istatistiklerinin %5 anlamlilik diizeyinde kritik sinirlar igerisinde kalmasindan
dolay1, modeldeki katsayilarin istikrarli oldugu sonucuna ulasilmaktadir. (bkz. Grafik 2) Elde
edilen sonuglar, Tiirkiye’ye yonelik analiz yapan Mihaljek ve Klau (2008), Goktas (2019) ve Yetim
ve Yamak (2019) calismalarin1 destekler niteliktedir.
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Grafik 2. Model 3’iin CUSUM ve CUSUM? Grafigi
5. Sonug¢

Literatiirde yaygin olan ddéviz kuru hareketlerinin fiyatlar lizerindeki etkisine yonelik
caligsmalara karsilik bu ¢alisma doviz kuru hareketlerinin asimetrik yapinin dikkate alinmasiyla
onem arz ermektedir. Tiirkiye’de doviz kurundaki hareketlerin artis ve azalis yoniine bagli olarak
tiikketici fiyatlari lizerinde yarattig1 etkinin arastirildigi bu ¢alismada 6rneklem donemi olarak 2003:
01 ile 2023: 09 aras1 alinmistir. 249 gbézlemden olusan aylik verilerin tercih edildigi s6z konusu
calismada doviz kuru (kur) ve Tiiketici Fiyat Endeksi (tufe) olmak tizere iki degisken kullanilmistir.
Bu ¢alisma kapsaminda dncelikle PP ve KPSS testleriyle duraganlik sinamasi gerceklestirilmis
ardindan ise NARDL yontemi ile iki degisken arasindaki asimetrik iliski incelenmistir. Elde edilen
sonuglardan hareketle, doviz kuru ve enflasyon orani arasinda kisa donem i¢in asimetrik uzun
donem i¢in ise simetrik bir iliski oldugu goriilmektedir. Analiz sonuglari uzun ve kisa dénem olmak
lizere ikiye ayrildiginda, uzun dénem sonuglarina gore, doviz kurunda %1°lik bir degisme (artis
veya azalis yoniinde) olmasi, enflasyon oranini %.0.589 oraninda artirmaktadir. Kisa donemde ise
doviz kurunda %1°lik bir artis enflasyon orani lizerinde %0.314°1ik bir artis ve %1°lik bir azalis
ise %0.204 ik bir azalis1 beraberinde getirmektedir. Dolayisiyla s6z konusu kismi gegis etkisi ile
doviz kurundaki bir artig yonlii hareketin tiiketici fiyatlarini artiric1 etkisi, doviz kurundaki bir
azalis yonlii hareketin tiiketici fiyatlarin1 azaltict etkisinden daha fazla oldugu goriilmektedir.
Buradan hareketle, doviz kurundaki asag1 ve yukari1 yonlii hareketlerin enflasyon orani lizerindeki
geciskenliginin ulusal paranin deger kaybettigi durumda daha esnek iken, deger kazandig1 durumda

ise daha az esnek oldugu sonucuna varilmaktadir.
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Nihai olarak ulusal paranin deger kaybettigi durumdaki gecis etkisi ile deger kazandigi
durumdaki gegis etkisinin esdeger bir durum olmadig1 goriilmektedir. Ulusal paranin deger
kaybetmesi durumunda, yerli mallarin yabanci mallara oranla daha ucuz olmasi ile bir taraftan hem
nihai hem de ara mali ithal fiyatlarinin yiikselmesi ve diger taraftan da artan toplam talep (i¢ talep
ve ihracat) sonucu yurt i¢i fiyatlar ylikselmektedir. Ancak ulusal paranin deger kazanmasi
durumunda s6z konusu iligki tam olarak tersine donmemektedir. Bunun arkasinda ise glimriik
tarifesi, kota, vergi ve tarife dis1 engeller gibi dis ticareti kisitlayici faktorler ve ihracat
siibvansiyonlar1 ve katma deger vergi iadesi gibi dis ticareti tesvik edici ¢esitli faktorlerin oldugu
diistiniilmektedir. Elde edilen bulgulardan hareketle, Tiirkiye ekonomisinde enflasyonla miicadele
kapsaminda gegis etkisini azaltmak i¢in doviz kurlarindaki hareketleri en aza indirecek politikalar
uygulanmalidir. Bu politikalarin basinda ise yurt i¢inde katma degeri yiiksek {iriinlerin
tiretilmesinin tesvik edilmesi, alternatif enerji kaynaklarinin {iretilmesi ve bu sayede iilkenin disa

olan bagimliliginin azaltilmas: gelmektedir.
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EXTENDED ABSTRACT

The studies regarding the direction of exchange rate changes, a crucial macroeconomic
factor that can influence the pass-through effect on prices, are very limited. However, it is believed
that the pass-through effect in situations where the national currency depreciates is not equivalent
to the pass-through effect in situations where it appreciates. In this regard, the aim of the study is
to examine the pass-through dynamics of possible movements in the exchange rate to consumer

prices, depending on the direction of increase and decrease.

The study, which aims to examine the pass-through effect of exchange rates on consumer
prices through the import channel (direct impact) and through the aggregate demand channel
(domestic and foreign demand), takes the sample period between January 2003 and September
2023. The study, which consists of 249 observations, relies on monthly data, and employs two

variables: exchange rate (kur) and Consumer Price Index (tufe).

In this study, the Nonlinear Autoregressive Distributed Lag (NARDL) model, developed
by Pesaran et al. (2001) and based on the ARDL boundary test, is employed to detect the
asymmetric effect of the exchange rate on inflation. The NARDL method can be implemented
without the need for any stationarity testing. However, if the variables become stationary in their
second differences, there is a need to conduct unit root tests to prove that the variables in the
analysis are not 1(2), as there are no critical table values for this case. Based on this, the first step
in the NARDL model is to conduct unit root tests to determine the integrated orders of the variables.
The PP and KPSS unit root tests were used for unit root tests of the variables. Based on the results
of the unit root tests, it is observed that both the Itufe and lkur variables contain unit roots at the
level, while they become stationary in their first differences. Therefore, it is possible to proceed

with the NARDL analysis based on this.

According to the results of the NARDL model assuming an asymmetric relationship
between the exchange rate and consumer prices in both the long and short term (Model 1), as shown
in Table 2a (left panel), a 1% increase in the exchange rate, or a positive shock, increases the
inflation rate by 0.293% in the short term (0.481% in the long term). Conversely, a 1% decrease in
the exchange rate, or a negative shock, reduces the inflation rate by 0.222% in the short term
(0.267% 1in the long term). However, the results of the Wald test for the symmetric relationship of

the model indicate that, while there is a presence of short-term asymmetric relationship between
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the exchange rate and the inflation rate, there is no significant long-term asymmetric relationship.
n order to prevent specification errors, a NARDL model assuming a symmetric long-term
relationship and an asymmetric short-term relationship has been considered instead of the NARDL
model assuming both long and short-term asymmetric relationships. According to the results of the
Breusch-Godfrey LM test for autocorrelation, the Breusch-Pagan-Godfrey test for
heteroscedasticity, and the Jarque-Bera test for the normal distribution of the error term, it is
observed that the model satisfies the stability conditions in terms of the absence of autocorrelation,
no issues with changing variance, and normal distribution of the error term. In addition, since the
tepm and Fpss statistics are above the critical values obtained by Pesaran et al. (2001), the null
hypothesis Ho, which states that there is no co-integration relationship among ltufe;, lkur;", and
lkure, is rejected. Therefore, it is concluded that there is a co-integration relationship between
exchange rates and the inflation rate in the long term. Furthermore, based on the short-term Wald
test result of the model (Wsr=26.082), the null hypothesis suggesting a symmetric relationship
between the exchange rate and inflation rate is rejected. Therefore, it is concluded that the
relationship between exchange rate and inflation rate is asymmetric in the short term. According
to Model (3), a 1% change (increase or decrease) in the exchange rate increases inflation rate by
0.589% in the long term. The short-term asymmetric results of the same model indicate that a 1%
increase and decrease in the exchange rate lead to a 0.314% increase and a 0.204% decrease,
respectively. Additionally, these coefficients are statistically significant. In addition, it is observed
that the enhancing effect of an increase in the exchange rate on the inflation rate in the short term
is greater than the reducing effect of a decrease in the exchange rate on the inflation rate. Based on
this, it is concluded that the pass-through effect of downward and upward movements in the
exchange rate on the inflation rate is more flexible when the national currency depreciates and less
flexible when it appreciates. Additionally, the negative and significant coefficient of the one-period
lagged value of the inflation rate (-0.0314) in the respective model indicates the validity of inflation
expectations in the economy. This suggests that the presence of inflation expectations, and the full
absorption of a shock occurring in the short term, converges to equilibrium in the long term,

approximately two and a half years later.

Ultimately, it is observed that the pass-through effect in the case of the national currency
depreciating is not equivalent to the pass-through effect in the case of the national currency

appreciating. In the case of depreciation of the national currency, the relatively cheaper prices of
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domestic goods compared to foreign goods lead to both an increase in the final and intermediate
import prices on one hand, and an increase in domestic prices due to the rising total demand
(domestic demand and exports) on the other hand. However, in the case of the national currency
appreciating, this relationship does not exactly reverse. This is thought to be due to various factors
that restrict foreign trade, such as customs tariffs, quotas, taxes, and non-tariff barriers, as well as

factors that encourage foreign trade, such as export subsidies and value-added tax refunds.
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AKkilli Telefon Teknolojisinin Zaman Icinde izledigi Gelisim Rotalar: (2008-
2018 Donemi)

(074

Bu makalenin amaci, iiriin yeniligini tesvik eden ve hizla gelisen teknolojik Keywords
yoriingelerin tahminini kolaylastiran temel teknik ozellikleri belirlemek ve Teknolojinin
incelemektir. Bu ¢alisma, 2008'den 2018'e kadar uzanan 738 modellik bir 6rneklemi Evrimi, Teknoloji
kapsayan, akilli telefon teknolojisi baglaminda kullanilan hedonik fiyatlandirma YOnetimi, Teknik
yontemini ve diger cesitli yaklasimlar1 tanitmaktadir. Bulgular, akilli telefon Degisim Ekonomisi,
teknolojisindeki ilerlemenin oncelikle teknik faktorler tarafindan yénlendirildigini Akl Telefonlar,
gostermektedir. Toplam piksel cinsinden ¢oziiniirlik, megapiksel (Mpx) cinsinden Ekonomik Degisim.
birinci ve ikinci kamera ve depolama kapasitesi (gigabayt cinsinden RAM ve bellek,

Gb) dahil olmak iizere kullanicilarin algisal deneyimiyle ilgili 6zellikler. inovasyon JEL Classification

iiriin yonetimine yonelik ¢ikarimlar da tartisilmaktadir. 030, 032, 034,
038.

1. Introduction

In the field of research on technical change and technology management, the examination
of technological advancements holds a central and long-standing position as a research theme
focused on understanding how technology and technological progress evolve in society (Coccia,
2005, 2005a, 2018; Saviotti, 1985). More specifically, the exploration of the nature and
development of innovation represents a vital area of research for predicting the developmental
paths and features of emerging technologies (cf., Arthur, 2009; Arthur & Polak, 2006; Hall & Jaffe,
2018; Linstone, 2004; Coccia, 2017, 2017a). Scholars in these fields strive to gauge technological
progress, the level of technological advancement, and shifts in technology to foresee emerging
directions (Coccia, 2005; Coccia & Wang, 2015, 2016; Daim et al., 2018; Faust, 1990; Farrell,
1993; Magee, 2012; Sahal, 1981; Tran & Daim, 2008; Wang et al., 2016). However, the methods
for identifying essential technical characteristics that underlie the evolution of specific technologies
remain somewhat elusive. This study seeks to present a method for analyzing the most crucial
technical attributes that facilitate the enhanced development of new technology (cf., Lee & Lim,

2014; Coccia, 2017b).

For this purpose, we have selected smartphone technology as a case study. Smartphone
technology is one of the most pivotal Information and Communication Technologies (ICTs)

employed globally. It serves as a testbed for the approaches presented here and helps illuminate
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the general attributes of the evolutionary paths of new technology. Specifically, in this study,
smartphone technology is simplified into a linear hedonic pricing function, which aids in
identifying the technical characteristics that have the most significant impact on technological
evolution. This approach can be extended to analyze and clarify the evolutionary trajectories of
various technologies across different domains. Furthermore, the findings can offer guidance for
best practices in technology management, directing Research and Development (R&D) funding
towards critical technologies and technical characteristics of emerging products with the potential
for rapid evolution in society. Before we delve into the proposed methodology, the following

section introduces the theoretical framework.
2. Theoretical Framework

Within the field of technology research, the idea of technometrics acts as a theoretical
structure for quantifying technological progress and shifts in technology with policy implications
(Sahal, 1985, 1981). The assessment of technological advancement has been addressed through
different techniques in engineering, scientometrics, technometrics, economics, and related fields

(Coccia, 2005, 2005a, p.948fY).

As Daim et al. (2018) show in the context of robotics technologies, modern methods of
technological evaluation use the technology development envelope to pinpoint several avenues for
technological evolution and create strategic roadmaps. For information and energy technology,
Koh & Magee (2006, 2008) support a functional approach to assessing technological advancement
that focuses on three functional operations: storage, conveyance, and transformation. Their
findings generally point to constant advancement within each functional category, regardless of the
particular underlying technological artifacts that are dominant at any one moment. But there are
differences between information technology and energy. According to Magee et al. (2016),
experience curves might be more applicable when examining a single design in a single instance,
but Moore's law offers a more realistic depiction of long-term technological development when

performance data include multiple designs.

Particularly, Magee et al. (2016, "Moore’s exponential law appears to be more fundamental
than Wright’s power law for these 28 domains (where performance data are record breakers from
numerous designs and different factories)." Farmer & Lafond (2016, p. 647) construct Moore's law

as a correlated geometric random walk with drift in relation to the predictability of technological
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advancement, and then apply it to historical data on 53 technologies. With a thorough grasp of the
prediction quality, their method makes forecasts possible for any given technology. Generally
speaking, a number of models—including functional forms by Moore, Wright, Goddard, Sinclair-
Klepper-Cohen, Nordhaus, and others—have been put out to forecast technological advancement
(Nagy et al., 2013). Wright's model, for instance, characterizes cost decreases of technology as a
power law of cumulative production, while generalized Moore's law posits that technologies
improve exponentially over time. Nagy et al. (2013) utilize a database covering the cost and
production of 62 different technologies to rank the performance of these postulated laws. They
argue that "Wright’s law produces the best forecasts, but Moore’s law is not far behind. ... a
previously unobserved regularity that production tends to increase exponentially... results show
that technological progress is forecastable, with the square root of the logarithmic error growing

linearly with the forecasting horizon at a typical rate of 2.5% per year.

The results of this study have implications for ideas concerning technology evolution as
well as for assessing prospective technologies and climate change mitigation strategies. One of the
most important Information and Communication Technologies (ICTs) used worldwide in modern
society is smartphone technology, which is the subject of certain research in the economics of
technical change (cf., Watanabe et al., 2012; Woods, 2018). Notably, growth rates for smartphones
and mobile phones have surpassed those for fixed phones, as indicated by the number of subscribers
(Watanabe et al., 2012). Lee & Lim (2014, pp.808-809) describe the key characteristics of mobile
phones, including mass, physical dimensions (length, width, and thickness), dominant vibration

frequency, peak acceleration, and peak inertia force, among others.

The evolution of smartphone technology is closely linked to incremental functionality
development, which involves "the ability to significantly enhance the performance of production
processes, goods, and services through innovation" (Watanabe et al., 2009, p.738). Functionality
development stimulates customer demand, resulting in a rapid increase in the number of
subscribers, leading to a significant decline in handset prices due to learning and economies of
scale (Watanabe et al., 2009, p.738). The balance between price increases due to functionality
development and price decreases attributable to learning effects and economies of scale has driven

the growth of mobile phones (cf., Lacohée et al., 2003).



373

Researchers have also looked at other technologies, including digital cameras, in the fields
of innovation economics and industrial organization by examining the relationship between sales
and camera attributes (Carranza, 2010). While the average optical zoom of cameras sold somewhat
reduced throughout the same period, Carranza (2010, p. 605) adds that growing resolution is a
necessary part of the functionality development of camera quality. This trade-off results from
improved resolution making digital zoom a more affordable option than optical zoom, especially
in lower-end cameras. According to Watanabe et al. (2012), learning effects in ICTs can promote
self-propagating technological advancement, making it possible to adopt new features from the
digital sector. Building upon these studies, a fundamental question in the economics of innovation
pertains to identifying the technological characteristics that have the most significant impact on the
evolutionary paths of new technology, facilitating the prediction of successful technological
trajectories (Coccia, 2005, 2005a, 2017a, 2017b). The literature on suitable methods for addressing
this technological challenge remains somewhat limited. This study addresses this question by
establishing a theoretical framework based on technology as a complex system, complemented by
the application of the hedonic pricing method. These approaches are utilized to analyze smartphone
technology with the goal of pinpointing the most critical technical characteristics that drive

evolutionary pathways over time.

To begin, it is crucial to clarify the concept of a complex system, which forms the basis of
the theoretical framework presented here. Simon (1962, p.468) defines a complex system as "one
made up of a large number of parts that interact in a nonsimple way... complexity frequently takes
the form of hierarchy, and... a hierarchic system... is composed of interrelated subsystems, each of
which is hierarchic in structure until we reach some lowest level of elementary subsystem."
McNerney et al. (2011, p.9008) expand on this concept, asserting that "The technology can be
decomposed into n components, each of which interacts with a cluster of d — 1 other components"
(cf., Gherardi & Rotondo, 2016). In this context, technology is defined as a complex system
comprising multiple components and relationships between each component and at least one other
element within the system. Sahal (1981) also emphasizes that systems innovations result from the

integration of two or more symbiotic technologies.

Additionally, various methods have been employed to analyze technological advancements
(Coccia, 2005, 2005a, p.948ff; Sahal, 1985). One method employed in technology analysis is the

hedonic approach. The hedonic method takes into account both economic and technical factors
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(Saviotti, 1985). While in economics, this approach is driven by economic goals, such as
identifying sources of firms' competitive advantage, in engineering, it is particularly valuable for
pinpointing specific technical changes designed to enhance the performance of new products
(Triplett, 1985, 2006). The fundamental premise of this approach is that there is a positive
correlation between the market price of a product and its quality. Specifically, a product can be
described by a set of characteristics, each associated with a specific value. The product's quality,

represented as Q)j, is considered a function of these defining characteristics:
Q= f(a,s 850y @, X ooy Xy s X))

Where Qj represents the quality of the product, and X1, X2, ..., Xn denote the various

defining characteristics.
a; = relative importance of the i-th characteristics (i=1, ..., n)
X =the qualitative level of the same characteristics in product j

The technological progress or evolution of product J is quantified as the change in its

quality over a specific time period:

AQ,
At

TC, =TP, =

Specifically, price fluctuations can be broken down into two main factors: the "pure price
effect" and the "quality/technological change" effect (Coccia, 2005a, pp.948-949; Saviotti, 1985,
p-309ff). It is emphasized by Saviotti (1985, p. 315, original emphasis) that the hedonic price
method has mainly been used with products. In order to apply this strategy to process technology,
it is necessary to obtain cost/price data for each individual element as well as to characterize the
process as a whole and its separate elements as sets of attributes. In addition, a sufficient quantity
of "process models" ought to be accessible in order to produce results that are statistically

significant.

The hedonic pricing method involves specific steps for assessing technological evolution.
Firstly, to analyze the technological evolution of a product, it's essential to identify the product
characteristics (Xij) and their relative importance (ai). These product characteristics can typically

be found in technical literature, describing the internal aspects of technology. Engineers manipulate
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these technical characteristics to improve innovative devices over time. For instance, Saviotti
(1985, p.310) mentions characteristics like the bore, stroke, and number of revolutions per minute
(RPM) of a motor car engine, which engineers manipulate to achieve the desired engine power and
fuel consumption. Carranza (2010) demonstrated, using a hedonic price model, that camera prices
decreased over time while controlling for quality improvements, measured by technical
characteristics like resolution and digital zoom. This approach is crucial in markets because
technology adopters are interested in the technical features a product provides to meet their needs.
Secondly, the hedonic pricing method entails the selection of a set of variables that represent the
technical characteristics of a product. Thirdly, to analyze the evolution of technology after
identifying the technical characteristics of a given product, a functional form is used based on the
relationship between quality and product characteristics. This functional form should show that
positive increases in the levels of technical characteristics lead to an enhancement in quality. The
simplest representation of this relationship is a linear combination. However, the connection
between the price and technical characteristics of a product may not be linear and can take the form
of functions such as semilog or log-log functions (Triplett, 1985). The choice of the functional
form for the hedonic pricing relationship largely depends on empirical considerations (Saviotti,
1985). In a log-log model of hedonic pricing, product prices are regressed with respect to technical

characteristics, as represented in the following equation:
logP; = ag + a;logXye + - + ajlog X + - + aylog Xy,
where

P= price of a product over time. It represents the value that firm has given to a specific

product

X= explanatory variables are given by technical characteristics of product over time, such

as weight, efficiency, velocity, etc.
ap= constant
ai= coefficient of regression (i=1, ..., n)

This approach provides an effective means to elucidate the dynamic development of
technology functionality, enabling the detection of technological pathways aimed at satisfying the

needs of adopters and maintaining the competitive edge of firms in rapidly changing markets. The
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following section outlines the methods and materials employed in this study to analyze the

evolution of smartphone technology.
3. Material and Methods

Specifically, price fluctuations can be broken down into two main factors: the "pure price
effect" and the "quality/technological change" effect (Coccia, 2005a, pp.948-949; Saviotti, 1985,
p-3091Y). It is emphasized by Saviotti (1985, p. 315, original emphasis) that the hedonic price
method has mainly been used with products. In order to apply this strategy to process technology,
it is necessary to obtain cost/price data for each individual element as well as to characterize the
process as a whole and its separate elements as sets of attributes. In addition, a sufficient quantity
of "process models" ought to be accessible in order to produce results that are statistically
significant. The process of technological development results in the emergence of a complex
system (Sahal, 1981, p.33). Sahal (1981) contends that "evolution... relates to the very structure
and function of the object (p.64)... involves a process of equilibrium governed by the internal
dynamics of the object system (p.69)." Furthermore, short-term technological evolution results
from changes within the system, while long-term evolution occurs through the formation of an
integrated system, leading to increasingly comprehensive systems (Sahal, 1981, pp.73-74). In
general, "the evolution of a technology often proceeds along more than one pathway so as to meet
the requirements of its task environment" (Sahal, 1981, p.116). In conclusion, technical evolution
is a complicated process that is influenced by a range of socioeconomic and technical variables,
leading to a slow shift in technology from simplicity to complexity. Here, a hedonic pricing model
is used to illustrate the suggested method of technological analysis and pinpoint the essential
technical features determining the future directions of smartphone technology. Other simple
methods are used in addition, the hedonic pricing method to evaluate the consistency of the findings

on the technical paths of the new technology under study.
3.1. Data and Sources

According to Watanabe et al. (2012), smartphones are among the most important
Information and Communication Technologies (ICTs) used worldwide. An oligopolistic structure
results from brand concentration in the smartphone market, where a small number of companies
control a disproportionately large market share (Lee & Lim, 2014). The trade publications tailored

to the Italian market are the source of the data used in this analysis (Punto-Cellulare, 2018). More
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specifically, the study examines a sample of N = 738 smartphone models that were offered for sale
in Italy from 2008 to 2018. The years 2012 through 2018 are the main focus of the data collecting.
Table 1 provides a detailed breakdown of the sample composition by smartphone brands examined

in this study.

Tablo 1
Sample of This Study
Brand of smartphone N. models (2008-2018)
APPLE 16
ASUS 46
HTC 81
Huawei 121
LG 64
MOTOROLA 61
NOOKIA 112
SAMSUNG 105
SONY 80
ZTE 52
Total cases (sample) 738

3.2. Measures

In this approach, we consider the monetary value of smartphones, which is quantified using

the practical unit of price in the market:

Price (P): This represents the prices of smartphones in Euros, reflecting their value in the
Italian market during the period from 2012 to 2018. It's worth noting that some models may have
been introduced in previous years. This measure of price is consistent with the relatively stable

inflation prevailing in Europe during the study period.

The evolution of smartphone technology is assessed using Functional Measures of
Technological characteristics (FMT) covering the years from 2008 to 2018. These FMTs
encompass both major and minor innovations (cf., Sahal, 1981, pp.27-29) and include the following
characteristics of smartphones: Display (in inches); Display resolution (in total pixels): Calculated
as the product of the display size in rows and columns; Main Camera (megapixels, Mpx); Second
Camera (megapixels, Mpx); Processor (GHz, GigaHertz); Memory (Gb, Gigabyte); RAM (Gb);
Battery (milliampere hour, mAh).
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3.3. Models and Data Analysis Procedure

The technical characteristics of smartphones have exhibited accelerated development since
2006, aligning with trends in the ICT market (cf., Lee & Lim, 2014). To identify the technological
trajectories in the evolution of smartphones, we conduct an initial analysis involving the arithmetic,

geometric, and exponential growth rates for each essential characteristic (i) under consideration (i

=1,..,n).
Let:
FMTi, 2018 represent the level of technical characteristic 1 in 2018.
FMTi, 2008 represent the level of technical characteristic i in 2008.

This calculation involves taking the difference in the level of the technical characteristic

between 2018 and 2008, divided by 10 years to obtain the annual arithmetic growth rate.
FMT; 2018 = FMT; 2008 + FMT; 2008 (Tare - £)
FMT; 2018 — FMT; 2008 = FMT; 2008 (Tare - £)

r — FMTi,ZOlS - FMTi,ZOOS
art FMTi,ZOOS -t

If the development of technical characteristic 1 (i=1, ..., n) in smartphone technology is

assumed to be of geometric type, the rate of growth is given by:

t
FMT; 3018 = FMT; 3008 - (1 + rgeom)

FMT 3018
L — =t 'L -
0g ( FMT, 2000 0g i+ (1 + Tyeom)

(FMTi,2018)
FMT; 3008

Log t Log s - (1 n rgeom)img

<FMTi,2018)
FMTi,ZOOS

t

Tgeom =

If the development of technical characteristic i (i=1, ..., n) in smartphone technology is of

exponential type, the exponential rate of growth is given by:
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FMT; 2018 = FMTi,zooserexpit

—FMTi'ZMB = eTeXDisit
FMT; 2008
log FMTi2018 ) _ roo i
FMT; 2008 P
log(FMTi,zow)
FMT; . . « e
Toxp. = — 228 = rate of exponential growth of technological characteristic i
exp; t

The primary technology analysis employed here to understand the evolution of technology
is based on the hedonic price method. To operationalize this approach, we utilize a log-log model
of hedonic pricing, wherein smartphone prices are regressed with respect to technological

characteristics.
In(P) represents the natural logarithm of the smartphone price.

« is the intercept of the regression model.

B 1, B2, B3, B4, BS, P6, B7, B8 are the coefficients associated with the respective natural logarithms

of the technological characteristics.
¢ represents the error term.

This log-log model allows us to assess the relationships between smartphone prices and the

logarithms of various technological characteristics.

a,logRAM Gb: (1)

ao= constant
a;= coefficient of regression (i=1, ..., n)

A t-test is performed for each coefficient in the hedonic price equation. The standardized
values of these coefficients, denoted as ai, provide insights into the most crucial technological
trajectories that drive the technological progress of a given product over time. Additionally, this
study employs multiple regression analysis with model [1] using the stepwise method (Criteria:

Probability-of-F-to-enter <= .050, Probability-of-F-to-remove >=.100).
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Hierarchical regression is also used in the study to validate the findings and evaluate their
generalizability. In order to ascertain whether extra variables of interest explain a statistically
meaningful amount of variance in the dependent variable (price of smartphone) after accounting
for all other variables, this strategy uses a linear model akin to Eq. [1]. This technique assesses
whether the additional variables significantly increase R2, which is the percentage of the dependent

variable's variance that the model can explain.
The hierarchical regression models are structured as follows:

Model 1: Explanatory variables include technical characteristics of smartphones that
interact with the visual perception of adopters, such as display resolution in pixels and camera

resolution in megapixels.

Model 2: In addition to Model 1, this model includes a variable measuring the technical

characteristic of storage and functionality of smartphones, specifically RAM in Gb.

Model 3: In addition to Model 2, this model includes a variable related to the long battery

life in mAh, which allows for extended smartphone usage to meet adopters' needs.

Hierarchical regression calculates AR2 and AF to determine if Model 2 and Model 3
perform better than Model 1. These regression equations are estimated using the Ordinary Least

Squares method, and the statistical analyses are conducted using IBM SPSS Statistics version 21.
4. Results
4.1. Preliminary Analyses

Table 1A in the Appendix presents descriptive statistics using a natural logarithmic scale.
Typically, variables transformed into natural logarithms tend to exhibit a normal distribution.
However, in this case, certain technical characteristics like Display in inches, 1st Camera Mpx,
Processor, and Memory do not follow a normal distribution when left untransformed. Therefore, if
these variables do exhibit a normal distribution in their original form, they are included in the
statistical analyses. Otherwise, variables that do not display a normal distribution are excluded
from the statistical analyses. Ensuring the normality of the distribution of FMT (a variable of
interest) is crucial for accurate parametric analyses, as it helps reduce distortions and prevents

misleading results.



381

Table 2A in the Appendix presents bivariate correlations between variables with a normal
distribution. Notably, the most significant bivariate correlations among the studied variables are as
follows: log price and log resolution display in pixels (r=0.66, p-value=0.01), log price and
processor GHz (r=0.61, p-value=0.01), log price and log RAM Gb (r=0.58, p-value=0.01), log
price and display in inches (1=0.56, p-value=0.01). The correlation coefficient is slightly lower
between log price and log battery mAh (r=0.51, p-value=0.01), as well as log price and log 2nd
Camera Mpx (1=0.41, p-value=0.01).

In the main text, Table 2 presents the rates of growth in technical characteristics of
smartphone technology, considering arithmetic, geometric, and exponential measures. While these
growth rates may differ in magnitude, the ranking of crucial technical characteristics with the
highest evolution remains consistent, with the highest to lowest value maintained across these
different equations. Table 2 highlights that the technical characteristics in smartphone technology
with the most significant exponential growth (rexp) from 2008 to 2018, in descending order, are
Gb of memory (rexp=1.02), Gb of RAM (rexp=0.67), resolution display in pixels (rexp=0.62),
Mpx of the main camera (rexp=0.54), and Mpx of the second camera (rexp=0.45). In contrast, the
slowest growth rates are observed for mAh of the battery (rexp=0.19) and inches of display
(rexp=0.16).

Based on these growth rates in Table 2, the first technical characteristic to experience
significant growth is memory Gb and RAM. This can be attributed to the increasing need for
smartphones to have ample memory and RAM to support continuous software application updates
and enhanced web surfing and functionality. The accelerated improvement of other technical
characteristics, such as higher display resolution and camera resolution, is associated with
improved displays, images, and videos, ultimately enhancing the visual perception and satisfaction

of users (cf., Bhalla & Proffitt, 1999; Iriki et al., 1996; Leutgeb et al., 2005).
Table 2

Rates of Exponential, Geometric and Arithmetic Growth in Technical Characteristics of

Smartphone Technology from 2008 to 2018

Resolution Ist 2nd
. Processor Battery . .
Rates of Display Display in
growth Camera Camera inches

Gb Gb . GHz mAh
Pixels

Memory RAM
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Megapixels Megapixels

rexponential 1015 0668 0.623 0.542 0.454 0331  0.190 0.155
rgeometric 1759 0951 0.864 0.720 0.574 0393 0209 0.167
rarithmetic 5559900 79.900 50.525 22.567 9.233 2645 0.567  0.369
4.2. Main Analyses

Table 3 presents findings regarding the evolutionary pathways of smartphone technology.
On average, these pathways are primarily driven by two key factors: the resolution of the display
in pixels and the performance of RAM in Gb, as indicated by the standardized coefficients of
regression. The Ordinary Least Squares (OLS) estimation of the model in Table 3 reveals specific

insights into how changes in these factors affect smartphone prices:

Display Resolution: A 1% increase in the level of quality in Display resolution (measured
in pixels) is associated with an approximately 0.44% increase in the expected price of smartphones.
This relationship is statistically significant, with a p-value of less than 0.001. In practical terms,
higher display resolution contributes positively to smartphone prices, reflecting the importance of

visual quality to consumers.

RAM Performance: A 1% increase in the level of RAM in Gb (Giga bytes) is linked to
approximately a 0.27% increase in the expected price of smartphones. This relationship is also
statistically significant, with a p-value of less than 0.001. This suggests that smartphones with

greater RAM capacity tend to command higher prices in the market.

These findings emphasize the critical role that display resolution and RAM performance
play in shaping the technological evolution of smartphones and, consequently, their pricing
dynamics. It underscores the significance of these technical characteristics in influencing

consumers' purchasing decisions and the competitive landscape within the smartphone industry.
Table 3

Estimated Relationship for the Evolution of Smartphone Technology (Log-Log Model)

Dependent variable: log Price

Smartphone Unstandardized Coefficient Standardized Coefficient ¢
Constant. o 1.41 177
(St. Err.) (0.80) :

Coefficient log Resolution Display in pixels 0.44%**

(St. Err.) (0.04) 0.58 11.62
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Coefficient log 2" Camera megapixel —0.05* ~0.1 506
(St. Err.) (0.03) ) )
Coefficient log RAM Gb 0.27%**
(St. Frr.) (0.05) 0.30 2.50
Coefficient /og Battery mAh —0.327%**
(St. Err.) ©.1) —0.15 —3.23
R’ adj. adj. 0.44
(St. Err. of the Estimate) (0.43)
F 124.16
(sign.) (0.001)
Note. Dependent variable: log Price; *** = p-value< .001; ** = p-value< .010; * = p-value< .050
Table 4

Model Summary with Stepwise Method

Adjusted R Square
Model F Sign.
(std. error of the estimate)
0.415
1a. 436.27 0.001
(0.438)
2b. 0.427 0.001
230.86
(0.433)
3c. 0.441 0.001
163.27
(0.428)
4d. 0.444 0.001
124.16
(0.427)

Note. These are different regression models with varying sets of predictor variables, and the dependent variable in each
case is the log price in euros. Here's a breakdown of each model: a) Model with one predictor: Dependent Variable:
log price in euros. Predictors: (Constant), log resolution display in pixels (px). b) Model with two predictors:
Dependent Variable: log price in euros. Predictors: (Constant), log resolution display in pixels (px), log RAM in Gb.
¢) Model with three predictors: Dependent Variable: log price in euros. Predictors: (Constant), log resolution display
in pixels (px), log RAM in Gb, log Battery in mAh. d) Model with four predictors: Dependent Variable: log price in
euros. Predictors: (Constant), log resolution display in pixels (px), log RAM in Gb, log Battery in mAh, log second
camera in Mpx.

These models are used to analyze the relationship between the log price of a smartphone in
euros and the specified predictor variables, which include log resolution display, log RAM, log
battery capacity, and log second camera resolution. Depending on the model, different

combinations of these predictor variables are used to predict the log price of the smartphone.

The results of the multiple regression analysis with a stepwise method provide valuable

insights into the factors influencing smartphone prices. Here are the key findings from the analysis:

Initial Model (Table 3): The initial model suggests that approximately 42% of the variation

in smartphone prices can be linearly attributed to the resolution of the display in pixels. This finding
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indicates the strong influence of display quality on smartphone pricing, with higher-resolution

displays commanding higher prices.

Adding Other Variables (Table 4): When additional variables are introduced into the model,
such as RAM capacity and camera specifications, the goodness of fit improves by about 2%. This
suggests that these variables contribute to explaining variations in smartphone prices. Model 4d,
which includes these additional variables, achieves a goodness of fit similar to the estimated
relationship in Table 3. This implies that these technical characteristics also play a role in

determining smartphone prices, albeit to a slightly lesser extent than display resolution.

Table 5: Hierarchical Regression: Approximately 41% of the difference in smartphone costs
can be explained by Model 1, which incorporates technical features linked to visual perception
(resolution display in pixels and second camera in Mpx). This demonstrates how crucial these

technical aspects connected to appearance are in affecting pricing choices.

In conclusion, the results demonstrate how much display resolution affects smartphone
costs, indicating that users are prepared to pay more for gadgets with better screens. Apart from
display quality, additional technological factors that affect price are RAM size and camera specs.

However, their impact is marginally smaller than that of display quality.
Table 5

Hierarchical Regression Analysis of Predictors of Smartphone Prices

Model 1 Model 2 Model 3
Constant Ag —1.94%** —-0.61 1.41
(St. Err.) (0.43) (0.50) (0.80)
log (Resolution Display in Pixels)
Coefficient A, 0.52%** 0.41%** 0.44%**
(St. Err.) (0.03) (0.04) (0.04)
log 2" camera in Megapixels
Coefficient 1, -0.02 —0.08*** —-0.05%
(St. Err.) (0.02) (0.03) (0.03)
log RAM Gb
Coefficient 13 0.24%** 0.27%**
(St. Err.) (0.05) (0.05)
log Battery mAh
Coefficient 14 —0.32%**
(St. Err.) (0.10
F 218.56 159.61 124.16

Sig. 0.001 0.001 0.001
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R? adj. 0.41 0.436 0.444
(St. Err. of the Estimate) (0.44) (0.43) (0.43)
AR? 0.41 0.023 0.009
AF 218.56%*** 24.78%** 10.43%**
Note. Dependent variable: log Price; *** = p-value<.001; ** = p-value< .010; * = p-value< .050

The hierarchical regression analysis provides further insights into the factors influencing

smartphone prices, including the contribution of different technical characteristics:

Model 2: The introduction of the technical characteristic related to storage and functionality
of smartphones, represented by RAM capacity in Gb, explains an additional 2.3% of the variance
in smartphone prices over and above the variables associated with visual perception. This is a
significant contribution (p-value < 0.001) and underscores the importance of RAM capacity in

pricing.

Model 3: When the variable representing the long battery life in mAh is added to the model,
it explains an additional 1% of the variance in smartphone prices, again with a significant
contribution (p-value < 0.001). This suggests that a longer-lasting battery is associated with higher

smartphone prices.

Table 6 furnishes descriptive statistics pertaining to the evolutionary advancements in
technical attributes of smartphone technology between 2008 and 2018. The maximum values
highlighted in the table signify the peak levels attained by these characteristics in 2018. This
tabulated data serves as a concise overview of the progression of diverse technical facets within
smartphones over the specified research duration, providing valuable insights into the

transformation of these features.
Table 6

Descriptive Statistics of the Evolutionary Stepwise Improvements of Technical Characteristics in

Smartphone Technology from 2008 to 2018

Technical characteristics N Minimum Maximum Mean Std. Deviation
Display in inches 55 145 6.80 4.44 1.49
Resolution Display total pixels 33 16384.00 8294400.00 1411271.03 1845077.45
1% Camera megapixels 38 0.30 68.00 18.50 13.72

2" Camera megapixels 25 0.30 28.00 7.85 8.25
Processor GHz 29 0.10 2.80 1.45 0.81

Memory Gb 30 0.01 256.00 17.25 52.02

RAM Gb 15  0.04 32.00 4.96 8.39

Battery MAh 123 750.00 5000.00 2411.87 931.22
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Evolutionary Stepwise Improvements of technical characteristics in Smarthphone Technology from 2008 to 2018

Figure 1. Technological Trajectories of the Evolution of Smartphone Technology from 2008 to
2018

Figure 1 visually conveys the trajectories of technological development, illustrating the
evolutionary enhancements in various technical attributes of smartphone technology from 2008 to
2018. The figure emphasizes two distinct patterns in the technological progression of these

characteristics:

Arithmetic Growth Trajectories: These are noticeable for the technological advancements
in battery capacity (mAh) and display size (inches), denoted by trends labeled as "1" and "8" in
Figure 1.

Exponential Growth Trajectories: These trajectories are apparent for the technological
advancement of several crucial characteristics, including RAM in Gb, Ist and 2nd camera
resolution in Mpx, memory in Gb, display resolution in total pixels, and processor speed in GHz.
These exponential growth patterns are represented by trends labeled as "2" through "7" in Figure

1.

Figure 1's representation of technological trajectories suggests that technical characteristics
that improve user experience visually (high definition displays and better quality cameras), increase
storage capacity (measured in Gb by memory and RAM), and improve functionality (processor

speed in GHz) are the main drivers of smartphone technology evolution.
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Table 7 further supports these findings by revealing a very high coefficient of correlation
between the technical characteristics of smartphone technology and processor speed (GHz), which
serves as a proxy for the overall performance of smartphone technology. The strong correlations
(with coefficients greater than 0.81 and a p-value of 0.001) imply that the evolution of smartphone
technology is a coevolutionary process, where different subsystems of technology within the

complex smartphone system interact and contribute to its development.
Table 7

Correlation between Evolution of Technical Characteristics within Smartphone Technology

log log 1\5[0511 Selcoc‘)gn d log log log Log
Display Resolution Camera  Camera Processor Memory RAM battery
inches Pixels © © GHz Gb Gb MAh
Mpx Mpx
Pearson — ggee 955 985 923" 1 817 944" 263
log Correlation
Processor Sig.
GHz (2-tailed) .001 .001 .001 .001 .001 .001  .168
N 29 29 29 25 29 29 15 29

Note. **. Correlation is significant at the 0.01 level (2-tailed).
5. Discussion and concluding observations

Using a hedonic price method and other techniques, this article provides an informative
examination of the evolution of smartphone technology, focusing on the key technical features that
propel technological advancement. The results offer important insights into the dynamics of
technical growth in the smartphone market and throw light on the elements influencing the

evolutionary routes of smartphones.

Among the study's main conclusions are: The report identified the key drivers of
technological growth in smartphones as display resolution in pixels and RAM performance in
gigabytes. These technological features are crucial for meeting customer needs and maintaining

competitive advantage because they have a big influence on smartphone prices.

Visual Perception and Functionality: As smartphone technology has advanced, factors like
camera quality and display resolution that are directly tied to visual perception have become
increasingly important. According to this research, RAM, camera resolution, memory, and display
resolution have all grown exponentially. This highlights how crucial it is to satisfy users'

expectations for excellent visual experiences.
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Coevolution of Technologies: The study highlights the coevolution of technologies within
the smartphone ecosystem. Smartphone technology advances are closely linked to innovations in
associated technologies, such as digital cameras, display technologies (e.g., HD, 4K), and other
subsystems. Learning effects and cumulative knowledge contribute to the assimilation of new

technologies into smartphones, fostering innovation and diversification.

Implications for Technology Policy: Management techniques and technology policy can
both benefit from the knowledge gathered from this study. Policymakers and technology managers
can more effectively allocate resources and support research and development efforts in areas
expected to undergo fast evolution by understanding the forces driving technological advancement

and evolutionary pathways.

However, the article also acknowledges certain limitations and challenges in applying the
hedonic price method and other techniques for technological analysis. These include the need for
improvements in the theoretical framework and empirical evidence, the requirement for a

homogeneous market, and the necessity for accurate knowledge of the technology under study.

In conclusion, this study advances our knowledge of how smartphone technology changes
over time and emphasizes the importance of particular technological traits in promoting this
change. It draws attention to how interrelated technologies are inside complex systems and how
market needs and consumer expectations influence the direction of technical advancement. To
continue advancing the analysis of technological growth and evolution, more investigation and
improvement of the hedonic price approach are recommended. Sahal (1985, p.9) about limitations

of the hedonic technique argues that:

“First, the technique works best in cases of a distinct product technology with clearly
defined characteristics (e.g., computers, automobiles, and farm tractors). It cannot easily be
applied to cases of a process technology (e.g., the oxygen-steel process, the catalytic
cracking process of petroleum refining, and nuclear power generation). Second, the
technique is evidently inapplicable to technological changes in areas not governed by the
free play of supply and demand (e.g., military or aerospace items, scientific instruments,
and genetic engineering products). Third, the Hedonic approach is unsuitable for
international comparisons because of significant differences in factor prices among

different countries. Fourth, the application of the technique, in practice, is beset by a number
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of difficulties. One main reason for this is that the data are most often available in the form

of list prices which do not accurately represent the quality of the product.”

In summary, the methodology used in this study is still relevant and useful for elucidating
the particular technological traits that propel the development of modern technology such as
cellphones. In the end, it helps in the prediction of rapidly evolving technological trajectories for
competitive advantages in new product development. It is a significant first step in applying the
hedonic pricing method to analyze crucial technological characteristics that support technological

evolution.

Beyond its particular results, the study is important because it could lay the groundwork for
the creation of more sophisticated theoretical frameworks for technical forecasting and analysis.
Future studies can use the hedonic pricing technique to identify and predict technological
trajectories that change quickly in volatile and dynamic marketplaces. It's crucial to understand that
finding a thorough approach to identifying crucial technological evolution pathways—particularly
those impacted by the actions of other technologies—remains a difficult undertaking. Technology's
dynamic and complex nature presents a number of characteristics that are not constant in space,
time, or across different technology domains. Therefore, in order to improve and broaden our
understanding of the evolution and invention of technology, continual study activities are required.
In conclusion, the methodology used in this study has the potential to make a substantial
contribution to the field of technology analysis and forecasting, while also acknowledging that
continued research and methodological flexibility are necessary due to the dynamic and complex
nature of technology. In this context, Wright (1997, p.1562) properly claims that: “In the world of

technological change, bounded rationality is the rule.”
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Descriptive Statistics of Technical Characteristics of Smartphone

APPENDIX

Table 1A

log log log log log log log log log
Price in Display  Resolution 1t Camera 2" Camera Processor Memory RAM Battery
Euros in inches display
pixels megapixel megapixel GHz Gb Gb mAh
N Valid 735 733 733 724 624 673 716 656 727
Missing 0 2 2 11 111 62 19 79 8
Mean 5.206 1.551 13.735 2.303 1.416 0.414 2.710 0.717 7.792
Std. Deviation 0.647 0.260 1.157 0.786 1.073 0.438 1.443 0.742 0.381
Skewness -.034 -2.018 -1.094 -1.528 -1.111 -2.597 -1.669 -.750 -.783
Std. Error of Skewness .090 .090 .090 .091 .098 .094 .091 .095 .091
Kurtosis 379 4.125 1174 4.507 .780 12.780 4.083 2.346 .092
Std. Error of Kurtosis .180 .180 .180 181 195 .188 182 191 181
Minimum 3.07 372 9.704 -1.204 -1.204 -2.283 -5.298 -3.219 6.620
Maximum 7.44 1.917 15.931 4.220 3.332 1.030 5.545 3.466 8.517
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Table 2A
Correlations
log log log log log Display in Processor
inches in GHz
Price Resolution 2" Camera RAM Battery
display
Euro pixels megapixel Gb mAh
log Pearsoq 1
Correlation
Price
Sig. (2-tailed)
Euro
N 735
log Pearsoq 655" 1
Correlation
Resolution
Sig. (2-tailed) .001
Display pixels
N 733 733
Iog Pearson. 408" 673" 1
Correlation
2" Camera
Sig. (2-tailed) .001 .001
megapixels
N 624 624 624
log Pearson 575" 714" 736" 1
Correlation
RAM Gb
Sig. (2-tailed) .001 .001 .001
N 656 656 617 656
log Pearson 509" 849" 689" 683" 1
Correlation
Battery MAh
Sig. (2-tailed) .001 .001 .001 .001
N 727 727 624 654 727
Display in Pearsoq 564" 905" 697" 643" 914" 1
Correlation
inches
Sig. (2-tailed) .001 .001 .001 .001 .001
N 733 733 624 656 727 733
Processor GHz Pearson. 609" 838" 562" 781" 669" 711" 1
Correlation
Sig. (2-tailed) .001 .001 .001 .001 .001 .001
N 673 673 609 638 670 673 673

Note. ** Correlation is significant at the 0.01 level (2-tailed).
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ABSTRACT

Military expenditures have a significant impact not only on the socioeconomic

condition of a state but also on the regional balance of power. In this study it will

be examined the relationship between military expenditures and economic

conditions in Azerbaijan and Armenia and impacts of military expeditures on the

regional balance. In the context of the diplomatic history from the First Karabakh

War to the Second Karabakh War, the regional balance between the two states is

clarified. Then the complex relationship between military expenditures and

economic conditions is empirically analyzed via using non-linear ARDL and ARDL

limited test methods.

The empirical findings indicate that in Azerbaijan, military spending aligns with the

Military-led Standard of Living Improvement Hypothesis, whereas its positive Anahtar Kelimeler

effect on well-being in Armenia is minimal. Specifically, military expenditure Azerbaycan,

positively influences the standard of living and well-being in Azerbaijan, as Ermenistan,

evidenced by both the ARDL Bound and multiplier effect. Conversely, according Daglik Karabag,

to the Military Burden Hypothesis, military spending poses a burden on the budgets ~Askeri harcama

of both countries. Nevertheless, this burden is more pronounced for Azerbaijan

compared to Armenia, where the adverse impact of military expenditure is JEL Kodu

comparatively lesser. F50, F51, F52, Ol,
057, P16
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Savunma Harcamalari, Ekonomik Biiyiime ve Bolgesel Denge:
Azerbaycan ve Ermenistan'dan Kanitlar

oz

Askeri harcamalar sadece bir devletin sosyoekonomik durumu iizerinde degil, ayn1

zamanda bolgesel gii¢ dengesi tizerinde de 6nemli bir etkiye sahiptir. Bu ¢aligmada,

Azerbaycan ve Ermenistan'daki askeri harcamalar ile ekonomik kosullar arasindaki

iliski ve bu harcamalarin bolgesel denge tizerindeki etkileri incelenmektedir. Birinci

Karabag Savasi'ndan Ikinci Karabag Savasi'na kadar olan diplomasi tarihi

baglaminda, iki devlet arasindaki boélgesel denge agikliga kavusturulmaktadir.

Ardindan, askeri harcamalar ile ekonomik kosullar arasindaki karmasik iliski, non-

linear ARDL ve ARDL simirl1 test yontemleriyle empirik olarak analiz edilmektedir.

Empirik bulgular, Azerbaycan'da askeri harcamalarin Askeri Destekli Yasam

Standard: lyilestirme Hipotezi ile uyumlu oldugunu, Ermenistan'da ise refah Keywords

iizerindeki olumlu etkisinin minimal diizeyde oldugunu gdstermektedir. Ozellikle, ~Azerbaijan,

askeri harcamalar, hem ARDL Baglantis1 hem de carpan etkisi ile kanitlandigi  Armenia,

iizere, Azerbaycan'da yasam standardinm1 ve refah1 olumlu yénde etkilemektedir. Nagorno Karabakh,

Tersine, Askeri Yiik Hipotezine gore, askeri harcamalar her iki iilkenin biitceleri Military spending,

iizerinde bir yiik olusturmaktadir. Bununla birlikte, bu yiik, askeri harcamalarin

olumsuz etkisinin nispeten daha az oldugu Ermenistan'a kiyasla Azerbaycan i¢in JEL Classification

daha belirgindir. F50, F51, F52, O1,
057, P16

1. Introduction

Throughout history, the Transcaucasus attracted the attention of important actors such
as the Abbasids, the Byzantine Empire, the Ottoman Empire, the Safavids and the Russian
Tsarist Empire was the scene of important power struggles. One of the actors that dominated
the region was the Union of Soviet Socialist Republics (USSR). With their nearly 100 years
of hegemonic experience, the Russians took advantage of the historical enmity of the peoples
in the region during the period USSR and were able to rule by “divide and rule”. The Nagorno-
Karabakh problem was one of the aforementioned enmities. The demographic policy and
political system of the Russians since the 19th century played an important role in the Nagorno-
Karabakh conflict between Azerbaijani Turks and Armenians. During the USSR period,
Armenians repeatedly argued that Nagorno-Karabakh, whose population was majority
Armenian (due to the the demography policy of the Russian Tsarist Empire), should be ceded
to Armenia, and not to Azerbaijan. Since the 1970s, this demand of Armenians was voiced
repeatedly. Until the dissolution of the USSR, the status quo in the region didn’t change and

Nagorno-Karabakh remained a part of Azerbaijan.
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With the dissolution of the USSR, the frozen or protracted conflicts between the Soviet
republics resurfaced due to the power vacuum. The Nagorno-Karabakh problem was one of
them as well. Armenia occupied Nagorno-Karabakh and seven adjacent rayons with Russia’s
support. The Illegal status quo, which continued with Armenia’s domination, first changed with
the “Four-Day War” in 2016, and then ended with the Tovuz War in July 2020 and the Second
Karabakh War (Forty-Four Day War) with the ceasefire on November 10, 2020.

This study analyzes the economic conditions of Azerbaijan and Armenia in changing
the regional balance between the two states from the First Karabakh War to the Second
Karabakh War and impact of the above economic conditions on the military expenditures of

the two states.

2. Analysis of Azerbaijan’s and Armenia’s Foreign Policy Decisions in the South

Caucasus Regional Subsystem

The 20th century has been called the “Age of Extremes” by historian Eric Hobsbawm.
Eric Hobsbawm was right with this term, because the 20th century witnessed two world wars,
the Cold War and many tragedies in the history of mankind (Hobsbawm, 1994). In the 20th
century, there was an important turning point not only for world history, but also for Russian
history: The dissolution of the USSR. President of the Russian Federation (RF) Vladimir Putin
described the dissolution of the USSR as “the biggest geopolitical disaster of the century”
(Shlapentokh, 2017: 219). One of the consequences of this disaster is ethnic conflicts such as
the Chechen-Ingush conflict, the Tajik civil war, Abkhazian problem, South Ossetian problem
and the Transdniestrian problem which arose from the power vacuum after the dissolution of
the USSR. The Azerbaijan-Armenia war related to the occupation of Nagorno Karabakh and
seven adjacent Azerbaijani rayons was among the most important ethnic and religious conflicts

in the post-Cold War period.

The Azerbaijani-Armenian conflict which began in 1988, continued with the
proclamation of the de facto and unrecognized Armenian Republic of Artsakh by the Karabakh
Armenians on December 10, 1991 (Aslanli, 2001: 402). Following this development,
Armenians supported by RF massacred Azerbaijanis in Khojaly on February 25-26, 1992. After
the Khojaly massacre, Armenians occupied Shusha, Lachin, Kelbajar, Aghdam, Akderen,
Fuzuli, Jabrayil, Gubatli and Zengilan (Isyar, 2017: 293-294, Hasanoglu-Cemilli, 2006: 86).
On July 27, 1994, the ceasefire agreement (Bishkek Protocol) was signed at the initiative of the
RF (Ozdal, 2019: 196). The status quo, which has persisted in favor of Armenia since 1994,
changed with the “Four-Day War” that took place from April 2-5, 2016, at the end of which
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Azerbaijan captured % 1 of its occupied territory (Ozdal, 2017: 46). The situation that turned
in Azerbaijan's favor continued with the Tovuz and the “Second Karabakh War” - also known
as the Forty-Four Days War - from September 27 to November 10, 2020. Azerbaijan liberated
seven rayons and Susha under Armenian occupation. Thus, Azerbaijan gained both

psychological and military superiority over Armenia.

There are many reasons why the supremacy in the war between Azerbaijan and Armenia
gradually passed to Azerbaijan. Azerbaijan has rich hydrocarbon resources, higher GDP than
Armenia and high-tech weapons. But beyond that, Azerbaijan has developed a foreign policy
that knows its foreign policy tools and limits. Azerbaijan was aware that it was surrounded by
strong regional powers such as Iran, RF, and Turkey. Therefore, Azerbaijan had to take
appropriate and thoughtful diplomatic steps to stand up to Armenia and become an important
South Caucasian state. This awareness of diplomacy is the result of the lessons learned from

the mistakes made after independence in the period from Ayaz Muttalibov to Abulfaz Elchibey.

The first president of Azerbaijan was Ayaz Muttalibov. Ayaz Muttalibov was a pro-
Russian leader, and his general policy was bandwagoning (Valiyev, Mamishova, 2019: 2).
Before the Khojaly Massacre, the RF delivered 220 tanks, 220 military vehicles, 285 cannons,
100 military aircraft, and 50 helicopters to Azerbaijan (Isyar, 2004: 426). However, after the
Khocaly massacre and the loss of Susha and Lachin to Armenia, Muttalibov had to resign
(Valiyev, Mamishova, 2019: 2). After Muttalibov, Abulfaz Elchibey became president of
Azerbaijan. Elchibey pursued an ideology-centered foreign policy and neglected regional
dynamics. In parallel with this ideologically oriented policy, Azerbaijan refused to join the
Russian-led international organization Commonwealth of Independence States (CIS) and
pursued a pro-Western and Turkish-oriented policy. Elchibey's irredentist rhetoric against
Turks in Iran damaged relations between Azerbaijan and Iran. Turkey also prioritized Turkey-
RF relations rather than nationalist discourse of Elchibey and approached cautiously to Elchibey
(Shaffer, 2012: 74-76). Despite being pro-Western due to the pressure of the well-organised
Armenian lobby in the United States of America (USA), Azerbaijan couldn't benefit from the
United States Freedom Support Act Section 907. Section 907 states that "United States
assistance under this or any other Act may not be provided to the Government of Azerbaijan
until the President determines and reports to Congress that the Government of Azerbaijan is
taking demonstrable steps to cease all blockades and other offensive uses of force against
Armenia and Nagorno-Karabakh (Habibbeyli, 2017: 31). Elchibey's discourses and ideological

foreign policy also disturbed RF. Azerbaijan's pro-Western policies and negotiations with
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Western oil companies reinforced Russian support for Armenia in the Nagorno-Karabakh
problem (Valiyev, Mamishova, 2019: 2). While the 104th Russian Infantry Regiment withdrew
from Azerbaijan in May 1993, it left most of its weapons to Suret Huseyinov, who would later
coup against Elkhibey. This situation shook Elchibey's power (Isyar, 2004: 442). Elchibey's
foreign policy decisions isolated Azerbaijan in the South Caucasus and harmed Azerbaijan's
interests vis-a-vis Armenia on the Nagorno-Karabakh issue. The Elchibey period was also
referred to as the “lost years of independence” in Azerbaijan (Habibbeyli, 2017: 32). During
the Elchibey period, the only positive aspects of the Nagorno-Karabakh conflict were the United
Nations Security Council (UNSC) resolutions against the Armenian occupation: resolutions
822, 853, 874, and 884 (Ozdal, 2019: 196). Failures in Nagorno-Karabakh led to domestic
political instability in Azerbaijan, and after Suret Huseynov's coup, former Komitet
Gosudarstvennoy Bezopasnosti (KGB - Committee for State Security) employee Heydar
Aliyev became president of Azerbaijan in 1993. Azerbaijan began to solve some problems
gradually. Behind Heydar Aliyev’s relative success was multi-vectoral (multilayered)
diplomacy and pragmatic usage of Azerbaijan’s potential in a rational way. In this context, six

main features of Heydar Aliyev's foreign policy can be enumerated (Shaffer, 2012: 75):
e Balanced relations between regional and global powers.
e Absence of an identity factor in the foreign policy decision-making process.

e Establishment of relations within the principle of sovereign equality with all actors in

the international system.
e Abandonment of the “Greater Azerbaijan” discourse.
e Transportation of energy resources.

e Territorial integrity with regard to the occupation of Nagorno-Karabakh and seven

adjacent rayons.

Studying the above features of foreign policy, it is understood that the foreign policy of
Azerbaijan in the period of Heydar Aliyev can be analyzed in three dimensions. These are the
multicultural dimension of Azerbaijan, the creation of balanced relations with important actors
in the international system, and the aspiration to be an influential player in the New Great Game

through hydrocarbon resources.

Azerbaijan has a complex and multilayered geopolitical identity. In this regard, Aliyev’s

foreign policy was based on cooperation and inclusion of all identities that Azerbaijan has in
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order to strengthen its own interests. It can be considered as ‘“Azerbaijani model of
multiculturalism”. In this perspective, Azerbaijan has adopted Western and Eastern values as a
bridge between the West and the East, different cultures such as Christians, Muslims and Jews
live in coexistence in Azerbaijan (Habibbeyli, 2017: 40-41). As a result, Azerbaijan is part of
different historical experiences. For example, Azerbaijan has been part of Russian history,
especially since the 19th century (Treaties of Kiirekcay, Giilistan, Tiirkmengay and Edirne)
(Asker, Seyban, 2021: 34). Former President Heydar Aliyev was also an important KGB officer
(USSR). In addition to Azerbaijan's place in Russian history, Azerbaijan also considers itself
part of Islamic culture. Officially, it has been stated that belonging to the Islamic world is one
of the main priorities of Azerbaijan's foreign policy (mfa,gov.az). In this framework, Azerbaijan
became a member of the Organization of Islamic Cooperation (OIC) in 1991. Moreover,
Azerbaijan is part of the Turkish world and part of the European world by becoming a member
of the European Council in 2001. This approach has also been called the “ideology of
Azerbaijanism” based on the raison d’état (Mammadov, 2017: 24-26).

The second dimension is about balanced relations with regional and global actors.
Azerbaijan maintains good relations with the European Union (EU), is a member of the
Russian-led international organization CIS and a member of the IOC (Mammadov, 2018: 85),
part of the Collective Security Treaty Organization (CSTO), from which it withdrew in 1999
and entered into cooperation with NATO on joining the Kosovo Force (KFOR) (Valiyev,
Mamishova, 2019: 6, 8). In addition to the multifaceted international institutional viewpoints,
Azerbaijan also emphasised relations with regional actors. For example, Azerbaijan cared about
the stability of Georgia and supported the integration of Azerbaijanis living in Georgia and
invested in the Georgian transport sector. Apart from relations with Georgia, it can be argued
that relations with Iran were better on a discursive basis during the Aliyev period. In other
words, Azerbaijan paid more attention to its relations with Iran during the Aliyev period than

to its relations with Turks in Iran (Shaffer, 2012: 78-79).

The third dimension of Aliyev’s balanced foreign policy is related to the second
dimension. This dimension is about the jeopolitical and jeo-economic importance of Azerbaijan
in the New Great Game on the “Great Chessboard”. In short, the Great Game was the power
struggle between the Russian Empire and Great Britain in the 19th century. The geopolitical
space of the Great Game was Central Asia and the Caucasus (Ongun, 2021: 493; Capraz, 2012:
111). After the dissolution of the USSR, the geography of the Great Game was opened to other

actors of the international system. After the dissolution of the USSR, space of the Great Game
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was opened to other actors of the international system. After the end of the Cold War, regional
and non-regional actors such as China, USA, EU, Turkey and Iran entered to hegemonic
struggle in the geopolitical space of the Great Game (Cuthbertson, 1994). One of the central
issues of the above-mentioned power struggle was Caspian hydrocardon sources. Heydar
Aliyev opened Azeri — Chirag — Guneshli oil fields to international actors with “Contract of
Century” signed on September 20, 1994 shortly after the Bishkek Protocol (Valiyev,
Mamishova, 2019: 7). According to the contract signed in 1994, the shares of the companies
are as follows (Pamir, 2011: 360):

Table 1

Shares of Companies Related to Contract of Century

Company (State) Share
BP (UK) 34.14 %
UNOCAL (USA) 10. 28 %
SOCAR (Azerbaijan) 10 %
INPEX (Japan) 10 %
Statoil (Norway) 8.56 %
ExxonMobil (USA) 8 %
TPAO (Turkey) 6.75%
DEVON Energy (USA) 5.63%
ITOCHU (Japan) 3.52%
Amerada Hess (USA) 2.72%

Valiyev and Mamishova stated, “This was the first time a former Soviet state signed an
agreement to bring its oil to international markets bypassing Russia.”. RF accused Azerbaijan
of expanding Western influence in the region, imposed sanctions, and protested Azerbaijan. As

a result, Lukoil took a 10% stake in Century's contract (Valiyev, Mamishova, 2019: 8).

As can be seen from the above developments, Heydar Aliyev sought to balance RF by
using Azerbaijan’s resources in a multilateral and balanced diplomacy, but without ignoring
and neglecting RF in the regional dynamics. In other words, Azerbaijan’s economic resources

and geopolitical position allowed for a multifaceted foreign policy during the Aliyev period.

Heydar Aliyev's balanced-rational foreign policy and multivectoral diplomacy
continued under his son IlTham Aliyev. One of the most important indicators of this was that
ITham Aliyev's first foreign visit was to France, a member of the UNSC responsible for balance
(Aslanli, 2011). During Ilham Aliyev’s period, Azerbaijan further strengthened its position in

the international system with multidimensional diplomacy by maintaining balanced relations
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with regional actors other than Armenia. The following developments can be cited as examples

of this sustained policy:

In the first national security document published on May 23, 2007, it was stated that
Azerbaijan’s identity was Western and Eastern, Euro-Atlantic and Islamic (Aslanli,

2011).

Continuration of close relations despite sanctions against Iran in 2006 and 2007,

sanctions against RF in 2014 (Mammadov, 2017: 27).

Azerbaijan became a member of the Non-Aligned Movement in 2011 (Mammadov,

2017: 27).

Azerbaijan’s multidimensional diplomacy led to temporary membership in the UNSC

in 2012-2013 (Habibbeyli, 2017: 29).

Participation in trilateral cooperations in the South Caucasus such as Azerbaijan-Iran-

Turkey, Azerbaijan-Georgia-Turkey, Azerbaijan-RF-Iran (Habibbeyli, 2017: 37).

Admission as a dialogue partner of the Shangai Cooperation Organization (SCO) in

2016 (Tanrisever, 2016: 121).

Appointment as an associate member of the NATO Parliamentary Assembly (Valiyev,
Mamishova, 2019: 11) and important role in NATO Operation in Afghanistan,
especially due to the geopolitical position (Mammadov, 2018: 90-91).

Azerbaijan tripled its diplomatic missions and increased its military power after its oil
revenues increased in 2005 and established the Azerbaijan Diplomatic Academy (ADA)
in 2006 (Shaffer, 2010: 56-57).

Azerbaijan maintains good relations with Israel to balance Iran. It’s also observed that
relations between Azerbaijan-Israel have become closer after 2012. The relations of the
two states have improved since 2012 in terms of economic and millitary issues (Goksel,

2015: 655-656).

As far as understood, Azerbaijan pursues a relatively successful, balanced, and

multifaceted foreign policy. Geopolitical and geoeconomic importance, hydrocardon reserves,

and revenues played important roles for Azerbaijan. In contrast, Armenia has some foreign

policy disadvantages compared to Azerbaijan. Armenia has occupied Nagorno-Karabakh in

violation of international law. UNSC Resolutions 822, 853, 874, and 884 recognised that
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Azerbaijani territories were occupied by Armenia (Ozdal, 2019: 196). In addition to the
relations between Azerbaijan and Armenia, Armenia also has problems with Georgia. Ethnic
Armenians living in the Javakheti region cause problems for Georgia. Armenians living in the
region have problems with the Georgian central government from time to time, for example,
demanding self-government (Yenigiin, Bolat, 2010: 473). The Javakheti problem is not only
about the territorial integrity of Georgia, but also about the security of the Baku-Tblisi-Ceyhan
pipeline (Cornell, 2001: 169) and the Nagorno-Karabakh problem. Therefore, Armenians in
Javakheti supported Armenians in Nagorno-Karabakh against Azerbaijan (Ter-Matevosyan,
Currie, 2019: 355). In other words, the presence of the Javakh Armenians directly affected the
economic and political interests of the three states (Azerbaijan, Georgia, and Turkey) in the
Transcaucasia regional subsystem. It should be noted that the Armenian Independence
Constitution contains expansionist goals. Article 13 of the Armenian Constitution includes
Mount Agr1 (Mount Ararat) in the coat of arms of the Republic of Armenia (President. Am,
2015). Mount Agrn is located within the borders of Turkey. Thus, it can be understood as an
expansionist intention of Armenia towards Turkey. Moreover, the Armenian Declaration of
Independence contains expansionist goals. Article 11 of the Declaration of Independence states,
“The Republic of Armenia supports the task of achieving international recognition of the 1915
genocide in Ottoman Turkey and Western Armenia.” (Gov. Am). It’s clear that Armenia not
only recognizes and supports the claims regarding the 1915 events as genocide, but also claims
and pursues a policy of expansion by using the phase “Western Armenia” towards the eastern

part of Turkey.

These statements in the legal documents of Armenia are consistent with the Hay-Dat
doctrine. The Hay-Dat doctrine, which is one of the main frameworks of Armenia’s foreign

policy, has three goals (Cabbarli, 2019: 33):

e C(Creating the “Greater Armenia” that includes the legal territories of Turkey and

Georgia.

e Ensuring the return of Armenians scattered throughout the world to the so-called Greater

Armenia.
e C(Creating a social state.

As can be seen from the above examples, Armenia is an isolated actor in the South
Caucasus. The actor with which Armenia has close relations other than RF is Iran. In particular,

Armenia communicates with the world through southern Yerevan and Iran (Zarifian, 2009:
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387). However, as is well known, Iran is an actor that has been demonized by the West since
the Islamic Revolution and isolated from the international system due to its nuclear activities.
In this regard, Iran-Armenia relations involve, as Senyurt puts it, “solidarity against isolation”
(Senyurt, 2012). However, as we know, Iran is an actor demonized by the West since the Islamic
Revolution and isolated from the international system due to its nuclear activities. This situation

can also be a disadvantage for Armenia.

Indeed, during the tenure of Levon Ter-Petrosyan, the first president, Armenia took
steps to resolve the Nagorno-Karabakh problem and overcome regional isolation. Ter-
Petrosyan was aware that the situation in Nagorno-Karabakh was untenable without a final
solution. He wanted to include Armenia in the Baku-Ceyhan pipeline. However, malicious
Russian propaganda, which claimed that Caspian sources were not important and were
sufficient for the Armenian economy, influenced Armenian public opinion. Armenians began
to believe that Armenia did not need a compromise on Nagorno-Karabakh and should
participate in regional cooperation projects. Supporters of compromise were accused of being
cowards and “defeatists”. Then Ter-Petrosyan was forced to resign, and Robert Kocharian, a
Karabakh Armenian, became Armenia's president in 1998. Kocharian tended to increase
tensions between Turkey and Azerbaijan (Grigoryan, 2018: 69). As understood that, RF is an
effective and influential actor for Armenia. Because as Grigossian stated, Armenia is dependent
on RF with “3G” (weapons, gas, goods) (Giragossian, 2019 :5). Armenia is not only dependent
on RF with 3G, but also in the electricity sector. Electric Networks of Armenia, the monopoly
electricity supplier in Armenia, is owned by the Russian Inter RAO, whose chairman Igor

Sechin has close relations with Putin (Luhn, 2015).

Since 2010, there have been developments in Armenia’s security policy that have
negatively affected RF relations with Armenia. Between 2010 and 2014, RF and Azerbaijan
signed agreements worth $4 billion for the supply of helicopters, air defence systems, tanks,
and artillery. Reacting to the agreements, Maria Zaharova, the Russian Foreign Ministry
spokeswoman at the time, stated that the arms deliveries to Azerbaijan were made taking into
account the “balance of power” in the region (Sputniknews, 2016). Moreover, RF put pressure
on Armenia to choose between the EU and the Russian-led Eurasian Economic Union (EEU).
Prior to the EU’s Vilnius Summit, RF had increased the price of natural gas for Armenia by
50%. Former Russian Ambassador to Armenia Vyacheslav Kovalenko urged Armenia that if
Armenia-EU relations improved, RF relations would deteriorate and RF would side with

Azerbaijan in the Nagorno-Karabakh issue. After the pressure from RF, Armenia didn’t sign
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the free trade agreement with the EU (Ismayil, 2016: 140-141). After this political move,
Armenia preferred the Eurasian integration process led by RF in the European-Eurasian

competition. In this context, Armenia became a member of the EEU on January 1, 2015 (Elbir,

2017).

Despite this preference for Armenia, the arms trade between RF and Azerbaijan
continued and Azerbaijan won the “Four-Day War” that took place from April 2-6, 2016. After
the “Four-Day War”, Armenia signed a Comprehensive and Enhanced Partnership Agreement
(CEPA) in November 2017, which entered into force on March 1, 2021 (euneighbours.eu,
2021). These and similar policy decisions have led RF to be skeptical of Serzh Sargsyan's
government. Sargsyan's post-Armenian policies created important fractures in RF -Armenia
relations. Sargsyan's desire to change the constitution in order to stay in power longer met with
a strong reaction from the Armenian opposition. The victory of Nikol Pashinyan against former
GAZPROM employee Karen Karapetyan, who is believed to be supported by RF, as well as
the fact that he worked with individuals who opposed RF and the EEU, were pro-Western, and
even had organic ties to the Soros Foundation, such as Armen Grigoryan, negatively affected
RF -Armenia relations and even brought to mind the question “A new Maidan?” (Quated Jane,
2020: 392-393). ussian scepticism about Pashinyan led to Armenia's defeat in the Second
Karabakh War (Forty-Four Days War) in 2020. RF didn’t intervene in the war until Azerbaijan
captured Shusha. Azerbaijan recaptured 7 rayons adjacent to Nagorno-Karabakh and Shusha
with ceasefire at the end of the war. According to the ceasefire, Russian peacekeepers are
stationed in the Lachin corridor. The ceasefire is similar to the proposed Lavrov plan, which
calls for Armenia's withdrawal from the occupied territories around Nagorno-Karabakh, and a
Russian peacekeeping force would enter the region to ensure the safety of Armenians in
Karabakh (De Waal, 2020). RF displayed its hegemony in South Caucasus with Second

Karabakh War and events before it.

As can be seen from the above developments, Azerbaijan and Armenia are seeking an
alternative foreign policy. But Azerbaijan has a more versatile set of foreign policy tools
compared to Armenia. After the time of Heydar Aliyev, Azerbaijan has pursued a balanced and
neutral foreign policy and commercialized Azerbaijani hydrocarbon resources. Azerbaijan also
maintains good and balanced relations with Georgia, RF, and Turkey. In the Elchibey period,
Azerbaijan had poor relations with Iran, but after the Elchibey period, relations between Iran
and Azerbaijan became more balanced. A versatile foreign policy gave Azerbaijan advantages,

Azerbaijan’s economy began to grow and the economic gap between Azerbaijan and Armenia
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became in Azerbaijan’s favor. Unlike Azerbaijan, Armenia has problems with international law,
and Armenian foreign policy is essentially focused on the Nagorno-Karabakh problem.
Therebeside Armenia is perceived as threat by Turkey, Georgia and Azerbaijan. So that
Armenia is isolated in region and became dependent on RF militarily and economically.
Therefore, Armenia’s alternative foreign policy attempts like EU cause security problems for
Armenia. As seen in the Second Karabakh War, the alternative cost of Western-oriented foreign
policies for Armenia has been the loss of status in Karabakh. The economic development of
Azerbaijan resulting from its versatile foreign policy has also been reflected in its military
expenditures, and this has deeply affected the Azerbaijan-Armenia relations. In addition,
Armenia is perceived as a threat by Turkey, Georgia, and Azerbaijan. As a result, Armenia has
become isolated in the region and militarily and economically dependent on RF. Therefore,
Armenia’s alternative foreign policy attempts such as the EU cause security problems for
Armenia. As the Second Karabakh War has shown, the price of a Western-oriented foreign
policy for Armenia has been the loss of status in Karabakh. Azerbaijan's economic
development, resulting from its multifaceted foreign policy, has also been reflected in its

military spending, which has severely affected relations between Azerbaijan and Armenia.

3. Existing Arguments about Military Expansion and Economic Development

Some studies such as (Deger and Smith, 1983), (Deger, 1986), (Dunne and Smith 2010)
and (Dimitraki and Ali, 2013) argue that due to the transfer of resources from the civilian sector
to the military sector, which imposes a heavy financial burden on the civilian sector and also
reduces private savings, there is a negative relationship between military spending and
economic development. In contrast, some of the studies such as Ram (1995) find a positive
relationship between military spending and economic development. Benoit (1973) and (Fanini
et. al 1984) indicate that military spending has a growth promoting effect on the economy in 44
developing countries. (Smith and Smith, 1980) claims that military spending helps states protect
themselves from external threats and encourages foreign investment. Dunne (1996),
considering developing countries, summarises that military spending has no significant impact
on economic growth.

Dunne and Uye (2008) point out that 39% of panel data studies (cross-country) and 35%
of time series studies (case studies) show that military spending has a negative effect on growth,
but about 20% of both types of studies show a positive effect (Dimitraki and Ali, 2015). A more
comprehensive analysis (Furuokaa, Oishib, and Karim, 2014) estimates five different models

to study the relationship between military spending and economic development. These models
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can generally be divided into three main hypotises. They are “Military-led Standard of Living
Improvement Hypothesis”, “Military Burden Hypothesis” and “Military-led Economic Growth
Hypothesis”. The variables of the models are almost identical but the variables must use
different values (current, real and aggregate value). These hypotheses and their submodels can
be formulated as follows:
1. Military-led Standard of Living Improvement Hypothesis
a. The model in current value: which examines the relationship between GDP per
capita in current value and military spending per capita in current value.
b. The model in real value: which examines the relationship between GDP per

capita in constant value and military spending per capita in constant value.

2. Military-led Economic Growth Hypothesis:

a. The model in Aggregate Value: It examines the relationship between GDP in
current value and military spending in current value.

3. Military Burden Hypothesis

a. Military Burden Hypothesis: It examines the relationship between the growth
rate of GDP per capita in constant value and military spending as a share of
GDP) which is a proxy for military burden.

As you can see, there is no other difference between Military-led Standard of Living
Improvement Hypothesis and Military-led Economic Growth Hypothesis. Therefore, we can
expend findig of one hypotisies to another one. Therefore, we can apply the results of one
hypothesis to the other. (Furuoka, Oishi, and Karim 2016) used the current value of GDP per
capita and military spending per capita to examine the relationship between military spending
and economic development in China. They give three reasons for this: the first reason is China's
huge population, so the per capita indicators rather than the total value of GDP might be
sufficient as variables to capture the relationship between military spending. The second reason
is the price effect, and another reason is methodological problems caused by the same
denominator due to the use of ratio variables.

Although Armenia and Azerbaijan have small populations compared to China, looking
at the per capita index may be more appropriate to determine the relationship between military
spending and its impact on individual households.

Considering previous studies, data availability, and the above comments, we choose a
model for Military-led Standard of Living Improvement Hypothesis which could be also
covering Military-led Economic Growth Hypothesis, and Military Burden Hypothesis. For a
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clear understanding of the impact on our hypothesis and also considering the order of
integration of series, each model is estimated using three different methods: One of them is the
ARDL Bound Model developed by (Pesaran, Shin, and Smith 2001) which in our case can be

written as follows:

1 p2
AGDPp. = ag + A1qAGDP pci_q + A2qAMScpct—q + ,BOGDPCpc,t_l + :BlMScpc,t—l
q=1 q=0
+ &

Eql
Where A is the difference operator and 9 the number of lags of each variable. GDP.p is per
capita GDP in current value, MS;p.: per capita military spending in current value. The null
hypothesis is: Hy: fo = f1 = 0and Hy: o # 0,5, # 0
The second and third is NARDL and multiplier model developed by (Shin et al. 2014) and
(Greenwood-Nimmo, Shin, and van Treeck n.d.) which in our case can be written as follows:
Considering the asymmetric long-run relationship for the Nonlinear ARDL model: y, =
Btx{ + B~x; +u, where x; : k x 1 vector of regressors decomposed as x; = xo + x. 7 +

x;~ Where xfve x; are partial sum processes of positive and negative changes in xt defined

by

t t t
x;— — Z ij‘l‘ — maX(ij, O):xt— = Z Ax]._ = Z min(ij, 0)
j=1 Jj=1 j=1

j=1
and B, B~ are the associated asymmetric long-run parameters. The model can be written in

error-correction form as follows:

p-1
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]:

j=1
The null hypothesis: p =0 =0"%¢=0
The steady state of the model is:
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h=0,1,2, ...



411

t_ gt
where " and " tend toward the respective asymmetric long-run coefficients p=01-p

and p=01-p , respectively, as h — oo. In our case NARDL:

pl p2
AGDPyy.,, = @y + z a1gAGDPepce—q + z t2qAMSiper—q +
q=1 q=0
p3
D s AMSISE oD Py +
q=0
BiMShee s + BoMSpo, s + &

Eq2

A Where is the difference operator and 9 the number of lags of each variable. The null

hypothesis is: 7o * Bo =B = B> =0 an{ alternative hypothesis is: 171 :Bo # 0.5 # 0.5, #0

4. Military-led Standard of Living Improvement Hypothesis:
ARDL (Eq3) and NARDL (Eg4) models for estimating of Military-led Standard of

Living Improvement Hypothesis for Armenia:

p1 p2
ALGDPCPC_AR = Uy + Z alqALGDPcpc_AR,t—q + Z aquLMSCpC_AR't_q
q=1 q=0

+ ﬁOLGDPcpc_AR,t—l + :BlLMScpc_AR,t—l + &t

Eq3
1 p2
ALGD Py, = g + Z A1qALGD Peye o t—q + Z ApqALMSL). o g+
qg=1 q=0
p3
neg
Z aquLMSCpC_AR,t_q + ﬂOLGDPCpC_AR,t—l +
q=0
BLMSLY iy + B LMSLY o+ e
Eq4

ARDL (Eq5) and NARDL (Eq6) models for estimating of Military-led Standard of

Living Improvement Hypothesis for Azerbaijan:

pl p2
ALGDPepe pz = @o+ ) trqALGDPepenze—q + ) @aqgALMSepec azemq + BoLGDPepe azps
g=1 =0

+ ﬂlLMScpc_AZ,t—l + &
Eq5
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28 D2
ALGDPypc ,, = ag+ ) a1qALGDPepe,, o q+ ) g ALMSE). o+

q=1 q=0

p3
neg
z a3qALMSCpC_AZ,t_q + ﬂOLGDPCpC_AZ,t—l +
q=0
BLMSLY i+ B LMST o+ e
Eq6
Where; LGDPcpc ag: log of per capita GDP in current value in Armenia

LMScpc ar: log of per capita military spending in current value in Armenia
LGDPcpc az: log of per capita GDP in current value in Azerbaijan
LMScpc az: log of per capita military spending in current value in Azerbaijan
5. Military Burden Hypothesis:
In this model, we examine the relationship between growth rate of GDP per capita in
constant value and military spending (military spending as a share of GDP) which is a proxy
for military burden. ARDL (Eq7) and NARDL (Eq8) models for estimating of Military Burden

Hypothesis for Armenia:

ALGD PPCGROWTHfAR

r1 D2
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q=1 q=0
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Eq7
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+ :BlLMSPCGROWTHAR,t—l + :BZLMSPCGROWTHAR,t—l té
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ARDL (Eq9) and NARDL (Eq10) models for estimating of Military Burden Hypothesis for

Azerbaijan:

pl

p2
ALGDPpcgrowrH az = Qo + z 1qALGD PpcgrowrH 4zt-q T Zq:O A2qALM SpccrowTH azt—q T

q=1
BoLGDPpcorowrh_azt-1 + B1LMSpcrowTh_uzt-1 + &t

Eq9
AGDPpcgrowrH 4z
p1 p2
oS
=apt+ z 1qALGD PpcrowTHpzt—q T z QZqALMSgCGROWTHAZ,t—q
q=1 a=0
p3
pos
+ Z a3qALMSpcorowrn upt-q T BoLGD PpegrowTH 4z,t-1
q=0
pos neg
+ BiLMSpcorowrhagt-1  P2LMSpcorowrhaze-1 T €
Eq10
Where; GDPpcgrowrn ar: growth rate of GDP per capita in current value in Armenia

GDPpcgrowrn az: growth rate of GDP per capita in current value in Azerbaijan
MSpcorowrH az: growth rate of MS per capita in current value in Azerbaijan
MSpcorowrn ar: growth rate of MS per capita in current value in Armenia
GDP (gross domestic product of Azerbaijan, in US dollars) and military spending in US
dollars over the period of 1994 to 2020. Data for military spendings were obtained from
Stockholm International Peace Research Institute (SIPRI)!, GDP and growth of GDP from
World Bank (World Development Indicators (WDI) and IMF.

! https://www.sipri.org/databases
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6. Empirical Evidence
Officially, frequency of the series are yearly. Due to degree of freedom, the variables
are transformed from yearly frequency into quarterly frequency by using Litterman

methodology. Graph 1 shows Military Spending Share of GDP for Armenia:
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Graph 1. Military Spending Share of GDP for Armenia

Dataset and graph 1 provides a comprehensive view of Armenia's military spending
share of GDP from 1995Q1 to 2019Q4. Analyzing the data reveals several key insights. There
is a discernible trend in military spending share over time, indicating fluctuations and potential
shifts in national priorities or geopolitical circumstances. Based on the data, The average
military spending share of GDP over the specified quarters is approximately 0.036. The median
military spending share of GDP is approximately 0.037. The standard deviation measures the
dispersion of data around the mean. Standard deviation of Armenia's military spending share of

GDP is 0.0059. Graph 2 shows Azerbaijan's military spending share of GDP.



415

0.06
0.05
0.04
0.03
0.02
0.01
0
—~ St =N A= NN =T NON = F NN~ NN~ TN~ TN —
[cZededeododododododododododododododododododododoJododojdodojdodododododogoNo]
FTITOOELXNISI S QAN TN ER RIS ~AAATFT AR IOIE D DR DS —
DA NN N DSOS D == = = — —- =
o = = = Ne o Nl Nl e N = = i R = = R = R = = = B = R = R = B = = R e R e R R R R R R - B-R-R-R=E=)
e = IR B B R B B S B S IR S AR S IR S IR S IR S IR S IR S IR S IR S IR S IR S IR S IR S IR S I S IR S IR S IR S IR S I S IR S IR S IR S IR S IR S IR SRS

Graph 2. Military Spending Share of GDP for Azerbaijan

According to Graph 2, the share of military spending in relation to GDP has
demonstrated fluctuations over the years, witnessing both periods of increase and decrease.
Assessing the data, the average share of military spending in GDP across the specified quarters
stands at approximately 0.032, with a median close to 0.030. The standard deviation serves as
a measure of data dispersion around the mean, with Armenia's military spending share of GDP
exhibiting a standard deviation of 0.0089. To determine the order of integration of the series

Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests have been applied.
Table 2

Unit Root Test?

Variables ADF? ppP*

Intercept  Intercept and trend  Intercept  Intercept and trend

LGDP¢p¢ ar -1.45(7) -1.39(7) -0.21(7) 2.31(8)
ALGDPcpc ap  -2.64(9)*%  -3.20(6)** 3314y *  321(4)*
LGDP¢p¢ a7 -1.78(7) -1.90(7) -0.50(8) -2.35(8)
AGDP p¢ a7 2.70(6)%*  -2.56(5)* 2.58(2)%*  -2.44(2)
LMS¢pc ag -1.00(10)  -1.79(10) 2.60(6)%  -3.65(6)**
ALMSp¢ ar 2.709)**  -2.75(9) -5.05(4)**%  _4.94(4)*xx
LMS¢pc az -1.88(6) -1.03(6) -2.49(5) 2.14(5)
ALMS ¢pc az 3.23(5)%*  -3.59(5)** 7T1Q)RE -7.43(2)%x

GDPpccrowrn az  -1.97(7) -2.29(7) 2727 -2.70(7)

AGDPpccrowrn az  -3.14(6)**  -3.16(6)* 2.89(5)**  -2.98(6)*

2 All series are seasonally adjusted
3 Based on Schwartz Info Criterion
4 Based on Bartlett Kernel
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GDPpcorowrn ar  -3.34(1)***  -3.52(1)** 2.2703) 2.38(3)
AGDPpcorowriar  -4.60(0)¥**  -4.58(0)%** -4.82(2)%**%  -4.80(2)***
MSpccrowrn az  -1.13(5) -2.22(5) -1.59(3) 2.18(2)
AMSpcorowriaz  -4.36(4)F%  -4.33(4)yxex -5.02(0)%**  -4.98(0)***
MSpccrowrn ar  -1.06(5) -2.38(5) -0.76(5) -2.06(5)
AMSpcorowrn an  -2.84(5)**  -3.3(5)* 3.6(0)%**  -3.59(0)**

Note. The signs *, ** and *** represent 10%, 5%, and less than 1% significance level, respectively and parenthesis
show the optimum number of lags.

The unit root test results is presented in Table 2. Based on Table 2, some of the series
such as LMScpc ar » GDPpcgrowrn ar are stationary at level (I(0)) and other series are
stationary at first differences (I(1)). Therefore, none of the series is stationary at I (2) which

means we can apply to ARDL and NARDL models.

Table 3 shows long-run coefficients of Military-led Standard of Living Improvement

models or long run effect of LMS¢pc 4 and LMScpc 4z to LGDPcpc for both Azerbaijan and

Armenia.
Table 3
Military-led Standard of Living Improvement Hypothesis
Variables ARDL(4,4) NLARDL (4,1,0) ARDL(3,3) NLARDL (3,2,2)
Model 1 (4R) Model 2 (AR) Model 3 (42) Model 4 (AZ)
Eq3 Eq4 Eq5 Eq6
Long Run Long Run Long Run Long Run
Coefficients Coefficients Coefficients Coefficients
C 2.082%* -0.60 4.52 4 87***
(22.38) (-0.01) (28.42) (27.99)
LMScpc ar 1 2253 - 0.77*** -
(2.48)
(22.8)
LMSEp, - 1.55 - 0.78***
(0.18) (5.19)
LMScpc - 2.45 - 0.95%***
(0.12) (5.19)
EC_, 0.0053 0.00006° -0.0157** -0.0148%x*
(0.65) (-2.34) (-2.14)
F-Bounds 1.92 1.32 3.53* 1.67
XAESET 3.05 2.08 1.08 9.01
CUSUM Stable stable stable stable
CUSUMQ Usstable stable unstable stable

Note. The signs *, ** and *** represent 10%, 5%, and less than 1% significance level, respectively.

S EC_1=LGDPpc az-(1.22X LMS¢pc sz+ 2.08)
S EC_1=LGDPpc ag-(1.55X LMSZp¢ ap+ 2.45X LMSzpc sz~ 0.60)
7 EC_1=LGDPgpc 47-(0.76X LMScp¢ az+ 4.52)
8 EC_1=LGDPpc 47-(0.78X LMSZp¢ az+ 0.95X LMSgpe 47+4.87)



417

Table 3 shows that the coefficient of military spending in the case of Armenia is positive
and statistically significant for the LGDP¢pc 4r. F-Bound is below the critical value of 95%.
The coefficient of the error term is (0.005) which is not in accepted range (between -1 and 0)
indicating that there is no long term relationship between the variables. Thus, there is no long
term relationship between LMS¢pc ag and LGDPcpc ag. The same result applies to the NARDL
model. The coefficient of the error term of NARDL model is (0.00006) which is not acceptable
range (between -1 and 0) and also it is not statistically significant. This indicates that speed of

adjustment for ARDL Bound and NARDL model for Armenia is explosive.

In the case of Azerbaijan coefficient of ECT(-1) in the ARDL model is -0.015 which is
in the accepted range (between -1 and 0) and F-Bound is greater than the upper bound of %95.
So, there is a long term relationship between LMS¢pc 4z and LGDP¢pc 4z. This relationship is
positive and statistically significant. F-Bound of the NARDL model is smaller than the lower
bound of confidence level of %90 which means that there is no running effect between the
variables. According to the ARDL Bound model, the increase in military spending has a
positive impact on the standard of living or well-being of Azerbaijanis. This result is not really
confirmed by the results of the NARDL model. For better understanding, we used the multiplier
effects. The dynamic multiplier effects of military spending on well-being in Azerbaijan and

Armenia are shown in graph 1 and graph 2.
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0.8 4

0.4 |
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-0.4

-0.8 |

-1.2

Multiplier for LMIL_CURR_PER_CAP_AZ (+) 1%
— = Multiplier for LMIL_CURR_PER_CAP_AZ (-) 1%
===- Asymmetry Plot (With C.I. )

Graph 3. Dynamic Multipliers effect of military spending on well-being of Azerbaijan
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According to Graph 3 the differences of the LMSZp. 47 and LMScp¢ 4, has positive

affect on LGDP¢pc 4z which present same results with ARDL Bound mode in Table 3.

According to Graph 4 in case of Armenia; LMSZp. 45 has negative and LMSgpc 4z has positive

effect on well-being. But differences of the LMSZp; 4z and LMScpe 4 has low-negative

affect on LGDPcpc 4r. While this effect is near zero and it is not statistically important.
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Graph 4. Dynamic Multipliers effect of military spending on well-being of Armenia

Thus, the dynamic multiplier effect of military spending has no asymmetric positive

impact on the level of living standards or welfare in Armenia. In summary, we can say that

military spending has no positive effect on well-being in Armenia, but the effect of military

spending on the level of living standards or well-being in Azerbaijan is positive in both the

ARDL Bound and the multiplier effect.

Table 4

Military Burden Hypothesis

Variables ARDL(2,2) NLARDL (2,2,0) ARDL(3,2) NLARDL (2,3,1)
Model 1 (AR) Model 2 (AR) Model 3 (AZ) Model 4 (AZ)

Eq7 Eq8 Eq9 Eql0

Long Run Long Run Coefficients Long Run Long Run

Coefficients Coefficients Coefficients

C 2.24 35.81%** 12.91 %%

(0.58) (2.96) (3.75)
MSpcerowtH -562.27*** - -866.9%**
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(-3.20) (-2.43)
MSHcerowTH - -6.15.0%** - -372.2
(-3.29) (-1.17)
MSpcerowrH - -732.15%%* - -388.7
(-2.68) (-0.81)
EC_4 -0.119%** -0.11710%** -0.01111%*** -0.0312%***
(-3.59) (-3.68) (-3.16) (-3.08)
F-Bounds 4.57%* 4.08%* 4.31%* 3.37*
XAESET 0.012 0.18 1.73 0.65

CUSUM stable stable stable Unstable

CUSUMSQ unstable unstable stable Stable

Note. The signs *, ** and *** represent 10%, 5%, and less than 1% significance level, respectively.

According to the results of Table 4, the variables are cointegrated in all four models and
there is a long-term relationship between GDPpcgrowry and all variables of MSpccrowry 1n all
models for both Azerbaijan and Armenia. This relationship for both countries is negative and
statistically significant (except NARDL model for Azerbaijan, which is not statestically
significant). This shows that military spending is a burden for households of both country. To
better understand the models, we estimate the dynamic multiplier effect of MSpcorowrn ON

GDPpccrowtn - The results are shown in Graph 5 and Graph 6:

°® EC_1=GDPpccrowrn_ar-(-562.27X MSpccrowrn_art 27.31)
Y EC_1=GDPpcrowrn_ar-(-615.02X MSpcorowrH_ar- 732.15X MSpcerowrn_ar + 2.24)
Y EC_1=GDPpcorowrH_az~(-866.93X MSpcorowrn_azt 35.81)
PEC_1=GDPpccrowrn_az-(-372.29X MSEccrowrn_az*+388.77X MSpcorowrn_az +12.91)
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Graph 5. Dynamic Multipliers effect of differences of MSpcgrowrn ar 10 GDPpcorowrH AR

for Armenia: (Military Burden Hypothesis for Armenia

According graph 5, the effect of MSiccrowrn ar and MSpecrowrn ar  OD
GDPpcgrowrn ar are mainly negative. While after 2017q03 this effect changed to positive
which indicates that the effect of military spending after 2017903 has not Military Burden on
Armenia. As graph 4 shows; in case of Azerbaijan the effect of MS3 crowrn az and
MSpcerowrs az on in all period are negative which indicate that military spending was Military

Burden on Azerbaijanian.
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Graph 6. Dynamic Multipliers of differences of MSpcorowrn az 10 GDPpcgrowrn az for

Azerbaijan: (Military Burden Hypothesis for Azerbaijan)

As in Graph 6, the effects of MSpcerowrn @0d MSpcerowrn On GDPpcgrowrn are
mostly negative. However, in the case of Armenia, the negative effect (in the dynamic case)
changed to positive after 2017q3. While this effect is completely negative for Azerbaijan, which
shows that the military burden hypothesis holds for both countries, but this negative effect for

Armenia is not as strong as for Azerbaijan.
7. Conclusion

The dissolution of the USSR had an enormous impact not only on the nature of the
international system but also on relations among the newly independent post-Soviet states.
Particularly protracted conflicts destabilized the post-Soviet regions. The Nagorno-Karabakh
problem is also one of these protracted conflicts. At first glance, the Nagorno-Karabakh
problem seems to be between Azerbaijan and Armenia. But this problem is historically deep-
rooted and dates back to the time of the Russian Tsarist Empire. So, the political entities created
by the Russians played an important role in the Nagorno-Karabakh problem. But Nagorno-
Karabakh problem became internationalized after ending Cold War but still RF was determinant
actor on this problem. It’s the fact that RF should definitely not be neglected in this protracted
problem but it doesn’t mean that Azerbaijan and Armenia are completely passive actors in

South Caucasus sub-regional system. So foreign policy skills and versatility became
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determinant factor from the First Karabakh War to Second Karabakh War. But the Nagorno-
Karabakh problem was internationalized after the end of the Cold War, but RF was still the
determining actor in this problem. However, the fact that RF should definitely not be neglected
in this protracted problem doesn’t mean that Azerbaijan and Armenia are completely passive
actors in the subregional system of the South Caucasus. Thus, foreign policy capabilities and
versatility became a decisive factor between the First and Second Karabakh Wars. In other
words, Azerbaijan changed the status quo in Nagorno-Karabakh vis-a-vis Armenia through a
multivectoral foreign policy and the use of natural resources without neglecting RF interests in
the region. The multivectoral foreign policy brought Azerbaijan good economic conditions and

military advantages over Armenia.

In this study, we mainly try to investigate the long-term relationship between military
expenditure and economic conditions under Military Burden Hypothesis and Military-led
Standard of Living Improvement Hypothesis formwork in Azerbaijan and Armenia case, during

period 1994 to 2020.

The results of the emperical work show that military spending in Azerbaijan supports
the Military-led Standard of Living Improvement Hypothesis in Azerbaijan while military
spending has little positive impact on well-being in Armenia. The impact of military spending
on the level of living standard or well-being in Azerbaijan is positive in both the ARDL Bound

and multiplier effect.

In the case of Military Burden Hypothesis, military spending is a burden on the budgets
of both states. However, Military Burden is much more effective for Azerbaijan than Armenia

and the negative impact of military spending is smaller in Armenia than in Azerbaijan.
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ABSTRACT

The primary source of funding for government expenditures is taxation. For this reason, it is

crucial to understand what influences taxpayers' attitudes and behaviors about taxes and tax

evasion. The reasons why taxpayers pay taxes or why they do not pay taxes can be brought to

the desired level with the help of measures to be taken by the tax administration with the correct

determination of these factors. This study is discussed within the framework of the positive or

negative effects of taxpayers' personal situations on their attitudes and behaviours towards taxes.

In this context, the attitudes and behaviours of taxpayers towards taxes are affected by many

demographic variables. The study includes the findings of the research conducted by face-to- Keywords

face surveys with 525 taxpayers operating in Istanbul. In this context, various analyses were Tax Attitude, Tax

applied with T-tests and ANOVA tests by taking into account the factors of education level and Behaviour, Tax Evasion,

marital status of taxpayers. According to the findings of the study, it is concluded that marital ~Education Level,

status is a significant demographic variable regarding attitudes and behaviours towards taxes. Marital Status

Additionally, various differences have been identified in the attitudes and behaviours of

taxpayers towards taxes in terms of educational level. JEL Classification
H26, H20
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Vergi Miikelleflerinin Egitim Diizeyi ve Medeni Durum Faktoriiniin
Vergilere Kars1 Tutum ve Davramslar1 Uzerindeki Etkisi Uzerine Ampirik
Bir Analiz

(0V4
Vergiler, kamu harcamalarinin finansmaninin ana kaynagidir. Bu sebeple vergi miikelleflerinin
vergilere karst tutum ve davranislarinin hangi faktorlerden etkilendigi konusu oldukca 6nemli
bir yere sahiptir. Vergi miikelleflerinin ne i¢in vergi 6dedikleri ya da neden 6demedikleri konusu
s6z konusu faktorlerin dogru bir sekilde tespit edilerek, vergi idaresi tarafindan alinacak 6nlemler
yardimiyla istenilen diizeye getirilebilir. Bu ¢alisma, miikelleflerin kisisel durumlarinin vergilere
kars1 tutum ve davraniglarini olumlu ya da olumsuz etkilemesi ¢ergevesinde ele alinmistir. Bu .
kapsamda vergilere karsi miikelleflerin sergilemis oldugu tutum ve davramslar birgok Anahtar Kellmelgr
demografik degiskenden etkilenmektedir. Calismada istanbul'da faaliyet gosteren 525 vergi VY ergi Tutumu, Vergi
miikellefi ile yiiz yiize anket ydntemiyle yapilan arastirmanin bulgular yer almaktadir. Bu Davranisi, \V/.erhgl
kapsamda vergi miikelleflerinin egitim diizeyi ve medeni durum faktorleri dikkate alinarak T- Kagirma, Egitim
testi ve ANOVA testi yardimiyla ¢esitli analizler gergeklestirilmistir. Caligma bulgularina gore Durumu, Medeni
medeni durum faktoriiniin vergilere karsi tutum ve davramslar iizerinde etkili oldugu sonucu elde ~ Durum
edilmistir. Diger taraftan egitim diizeyi 6zelinde vergi miikelleflerinin vergilere kars: tutum ve
davraniglarinda da gesitli farkliliklar tespit edilmistir. JEL Kodu

H26, H20

1. Introduction

Tax evasion has been with us ever since the first tax was imposed (Adams, 1982, 1993;
Schonhairl et al., 2023). Major studies have been done on alternatives for explaining tax compliance
(Alm et al., 2010), the economic psychology of tax behavior (Kirchler, 2007), the philosophy of
taxation (McGee, 2004), and tax evasion as a crime, both generally (McGee, 2012; McGee &
Shopovski, 2024a & b) and with a focus on particular countries (Mamuti, 2019), including Nigeria
(Fagbemi et al, 2010), South Africa and Ireland (Killian & Doyle, 2004; Killian & Maeve, 2004),
and Malaysia (Ismail et al., 2020), as well as regions, such as South Asia (Bolek et al., 2024a) .
Questions have even been raised about whether tax evasion is immoral, even though it is illegal
(Isroah, 2016; McGee, 1994; Morris, 2012). In addition to these, there are also studies examining
the impact of ethnicity on attitudes and behaviors towards taxes. Some of these studies have

concluded that ethnicity has an impact on tax evasion (Geyik & McGee, 2024).

Studies have been done examining the views of various religious groups on the issue of tax
evasion. Some studies have focused on a particular religion, such as Baha’i (DeMoville,

1998),Buddhism (Bolek et al., 2024b), Catholicism (Gronbacher, 1998), Christianity (Hamill,
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2013; Jonsson, 2013, North, 2013; Pennock, 1998; Schansberg, 1998), Hinduism (Bose, 2012),
Islam (Achim, 2022; Benk & Budak, 2012; Benk et al., 2015 ) and Judaism (Cohn, 1998; Tamari,
1998), while other studies have compared the attitudes of several religions (McGee, 1999). If these
studies have anything in common, it is that tax evasion is frowned upon, although exceptions might

be made in certain circumstances.

The relationship between religiosity and atitude toward tax evasion has also been studied
(Benk et al., 2016; McGee et al., 2020; Mohdali et al., 2017; Torgler, 2006). These studies have
usually found that religious people are more strongly opposed to tax evasion than nonreligious

people.

Some studies have been done investigating the relationship between various demographic
variables and attitude toward tax evasion. The focus of the present study is on marital status and
education level. Some prior studies have been done on these two demographic variables. Studies
examining the relationship between marital status and attitude toward the acceptability of tax
evasion have usually found that married people are more averse to tax evasion than single people,
although that has not always been the finding (McGee, 2012a; Pardisi & McGee, 2024a; Song &
Yarbrough, 1978). A Nigerian study found that single individuals were more tax compliant than
either married or divorced people (Aregbesola et al., 2020). The reasons usually given for the usual
finding is that married people have more respect for authority or social norms and responsibility

(McGee, 2012a; Pardisi & McGee, 2024a; Torgler, 2012).

Studies on the relationship between education level and view toward the acceptability of
tax evasion have been mixed (McGee, 2012b; Pardisi & McGee, 2024b; Torgler, 2007; Geyik et
al., 2023). Several patterns have been found. Some studies have found a linear relationship, where
the more educated people are, the stronger their opposition is to tax evasion (Babic & Zari¢, 2022;
McGee, 2012b; Pardisi & McGee, 2024b; Torgler, 2007). Another group of studies found a linear
relationship going in the exact opposite direction (Groenland & van Veldhoven, 1983; McGee,
2012b; Pardisi & McGee, 2024b; Torgler, 2007). A third group of studies found that the level of
education was not a significant demographic variable because all education levels had basically the
same view toward the acceptability of tax evasion (Aregbesola et al., 2020; McGee, 2012b; Pardisi
& McGee, 2024b; Milliron, 1985; Ross & McGee, 2011a & b; Torgler, 2012). A fourth group of

studies found that either there was no clear pattern between education level and attitude towar tax
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evasion or that the group with a middle level of education had either the strongest or weakest
opposition to tax evasion (Jackson & Milliron, 1986; McGee, 2012b; Pardisi & McGee, 2024b;
Torgler, 2007).

The present study reports on the findings of a survey conducted face-to-face with 525
taxpayers in Istanbul, Turkey. Its aim was to determine the relationship between attitudes and
behaviours towards taxes and marital status and education level. The T-test and ANOVA were
applied to the data, which were then analyzed. While many studies have examined the view toward
tax evasion, very few studies have examined the views of taxpayers on the perception of paying
taxes, their view toward tax administration and their perception of taxation itself. The present study

is one of the few studies that combines an analysis of all four of these issues.
2. Empirical Findings

A total of 525 taxpayers were interviewed. The study, conducted with face-to-face
interviews, aimed to determine the effect of education level and marital status on the attitude toward
tax evasion, the perception of paying taxes, the view of tax administration and perception of
taxation. Three hundred forty-two (342) of the survey participants were married; 183 were single.
Only questions examining attitudes toward tax evasion, tax payments, the view of tax

administration and tax perception were analyzed.

Cronbach’s alpha (o) was used to assess the internal consistency of the questions and
statements in the survey instrument. This coefficient takes a value between 0 and 1, and a negative
value means that the reliability of the scale is impaired. The degree of reliability of the scale is

determined as follows:
I 0.00 < . < 0.40, the scale is unreliable
I£ 0.40 < 0. < 0.60, the reliability of the scale is low.
I£ 0.60 < o < 0.80, the scale is quite reliable
I£ 0.80 < o < 1.00, the scale is highly reliable.
According to these results, the scale has strong reliability (Taber, 2018).

Table 1 shows the results of the Cronbach’s Alpha test of reliability
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Table 1

Reliability Statistics

Cronbach's AlphaN of Items
.709 82

Table 2 shows the age distribution of the participants. More than half were 40 or under.
Almost all participants were under 60. The survey conducted with taxpayers from different age
groups enabled more inclusive evaluations to be made in the survey evaluation phase. Prior studies
on the relationship between age and attitude toward tax evasion have generally found that older
individuals have a significantly stronger opposition to tax evasion than do younger people
(Groenland & van Veldhoven, 1983; Jackson & Milliron, 1986; McGee, 2012c; Pardisi & McGee,
2024c). The rationale usually given for this relationship is that older people have more respect for
authority and the law (Gottfredson & Hirschi, 1990). However, this more or less linear relationship
was not always found. In some cases the difference in opinion between the older and younger age
groups was not significantly different. In a few cases, one or more of the younger groups had
significantly stronger opposition to tax evasion than the older group (McGee, 2012c; Pardisi &

McGee, 2024c).
Table 2

Age

Frequency Percent Valid Percent Cumulative Percent

18-30 117 223 223 223
31-40 207 39.4 39.4 61.7

Valid 41-60 184 35.0 35.0 96.8
61 and older 17 32 32 100.0
Total 525  100.0 100.0

Table 3 shows the data for marital status. Slightly more than 65 percent were married. Prior
studies on the relationship between marital status and attitude toward the acceptability of tax
evasion have generally found one of three patterns to exist: married people were significantly more
opposed to tax evasion; single individuals were significantly more opposed to tax evasion; or
married and single individuals had opinions on the acceptability of tax evasion that were not

significantly different (McGee, 2012a; Pardisi & McGee, 2024a; Torgler, 2007).



432

Table 3

Marital Status

Frequency Percent Valid Percent Cumulative Percent

342 65.1 65.1 65.1
183 34.9 34.9 100.0
525  100.0 100.0

Table 4 shows the breakdown by education level. Education level is often a significant
demographic variable for comparison with attitude toward tax evasion. The present survey included
participants at several different education levels. A slight majority of those surveyed did not have

an associate degree or higher.

Prior studies that examined the relationship between education level and attitude toward tax
evasion have found several different patterns. One pattern is a more or less linear relationship,
where opposition to tax evasion increases as the level of education increases. The second pattern
is also more or less linear, where opposition to tax evasion declines as the level of education
decreases. A third group of studies found that education level was not a significant demographic
variable, and that opinions on the ethics of tax evasion were not significantly different regardless
of education level. A fourth group of studies found that those in the middle groups were either
significantly more opposed or less opposed to tax evasion than were individuals at the upper or
lower end of the education scale. A fifth group of studies could not find any recognizable pattern
between education level and the extent of opposition to tax evasion (McGee, 2012b; Pardisi &
McGee, 2024b; Torgler, 2007).

Table 4

Education Level

Frequency Percent Valid Percent Cumulative Percent

Literate 10 1.9 1.9 1.9
Primary education 87 16.6 16.6 18.5
Secondary education (including high school education) 176 335 335 52.0
Associate Degree 75 14.3 14.3 66.3
Higher education and above 177 33.7 33.7 100.0

Total 525 100.0 100.0
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2.1. T-Test Results

In this section we used T-tests to test the relationship between two variables. They analyze
the effect of marital status on tax evasion perception, tax payment perception, tax administration
view and tax perception. In this section, 6 questions measuring the perception of tax evasion, 5
questions measuring the perception of tax payment, 10 questions measuring the perception of tax
and 8 questions measuring the perception of tax administration were analysed. In the analyses
performed with T-tests, it explains whether marital status is a significant demographic variable for

tax evasion, tax payment perception, tax perception and tax administration view.

Table 5 shows the group statistics. The results show that married taxpayers had more
positive responses than single taxpayers for all question groups except for the view of tax
administration. The conclusion is that tax evasion is a negative behaviour, non-payment of taxes is
against social norms, and positive opinions regarding taxes are higher in married taxpayers. Single

taxpayers had a more positive view about tax administration.
Table 5

Group Statistics (T-Test )

Marital Status N Mean Std. Deviation  Std. Error Mean

Married 342 3.9152 .61793 .03341
Tax Evasion Perception

Single 183 3.8324 .61882 .04574

Married 342 3.5058 75839 .04101
Tax Pay Perception

Single 183 3.3366 75704 .05596

Married 342 3.2085 .38079 .02059
Tax Perception

Single 183 3.1557 37761 .02791
Overview of Tax Married 342 2.7624 .83166 .04497
Administration Single 183 2.8019 .69005 .05101

Table 6 shows the results for the independent samples test. Levene’s Test for Equality of

Variances was used to test for the homogeneity of variances.

Since the sig value in Table 6 is greater than P < 0.05 for tax evasion perception (P = 0.14),
Sig. (2-tailed) equal variances are not assumed. This value is 0.015 in the perception of paying
taxes. Therefore, it is concluded that the effect of marital status factor on tax payment perception
is statistically significant. Since the sig value is 0.003 for the view of administration, it is concluded

that the marital status factor causes statistically significant differences in the view of tax
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administration. According to the evaluation between the groups, it is concluded that married

taxpayers are more inclined to social norms in terms of tax payment and perceive tax evasion as

worse, while single taxpayers have a more positive view of the tax administration and its activities.

Table 6

Independent Samples Test

Equal
variances
assumed
Equal
variances
not
assumed

Tax Evasion
Perception

Equal
variances
assumed
Equal
variances
not
assumed

Tax Pay
Perception

Equal
variances
assumed
Equal
variances
not
assumed

Tax Perception

Equal
variances
assumed
Equal
variances
not
assumed

Overview of
Tax
Administration

Levene's t-test for Equality of Means
Test for
Equality of
Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence
(2- Differen Difference Interval of the
taile ce Difference
d) Lower  Upper
136 713 1.462 523 .144  .08278 05662 -.02846  .19402

1.461 371.570 .145  .08278 05665 -.02861  .19417

120 0729 2438 523 .015  .16924 06942  .03287  .30561

2.439 372.605 .015  .16924 .06938  .03281  .30566

090 .764 1517 523 130  .05274 .03477 -.01557  .12106

1.521 374734 129  .05274 .03469 -.01546  .12095

8.666 .003  -.549 523 583 -.03949 07192 -.18078  .10181

-.581 434701 .562 -.03949 .06800 -.17314  .09417

Independent Samples Test data are given in Table 7. Here, it was determined that the marital

status factor was important in the answers given to the questions and whether there were

statistically significant differences by looking at the sig values based on the p<0.05 proposition.
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Analysis of 6 questions measuring taxpayers' perception of tax evasion, 5 questions measuring their
perception of paying taxes, 10 questions measuring their perception of tax and 8 questions
measuring their perception of tax administration were carried out. It was observed that there was a
statistically significant difference in 15 of the 29 questions asked. In 4 of the problems related to
the view of the administration (The tax administration treats all taxpayers as tax evaders, I am of
the opinion that all actions taken by the tax administration are accountable, Efforts of the tax
administration to increase taxpayers' tax compliance are sufficient., Efforts of the tax
administration to improve taxpayers' rights are adequate) , in 3 of the questions related to tax
perception (Tax rates in Tiirkiye are very high., Tax is the payment for public services, Tax is a
burden on taxpayers), In 4 of the questions related to the perception of tax evasion (4 taxpayer
who pays his/her tax regularly soon becomes bankrupt, Tax evasion is very common in Tiirkiye,
Taxpayers evade taxes in order to react to political authority, Taxpayers evade taxes due to
financial concerns) and in 4 of the questions related to the perception of tax payment (7he
embarrassment I would feel if people heard that I did not pay taxes would encourage me to pay
taxes, Strict tax audits lead me to pay taxes, High tax penalties encourage me to pay taxes, I think
that a person who evades taxes will lose his/her social prestige); It has been concluded that the
marital status of taxpayers creates a statistically significant difference on their perception of tax

evasion, perception of paying tax, view of tax administration and perception of tax.
Table 7

Independent Samples Test

Levene's Test for t-test for Equality of Means
Equality of
Variances
F Sig. t df Sig. 2- 95% Confidence
tailed) Interval of the
Difference
Lower Upper
Equal -
variances 209 647 2674 523 .008 -511 -.078
The tax administration treats all assumed
taxpayers as tax evaders. qual ~ 397725 006 -506 -083
variances not 2.738
assumed
Equal
I am of the opinion that all variances 4470  .035 -.755 523 450 -.282 125
actions taken by the tax assumed
administration are accountable. qual
variances not =778 404.272 437 -.276 119

assumed



436

Efforts of the tax administration
to increase taxpayers' tax
compliance are sufficient.

Efforts of the tax administration
to improve taxpayers' rights are
adequate.

Tax rates in Tiirkiye are very
high.

Tax is the payment for public
services.

Tax is a burden on taxpayers.

A taxpayer who pays his/her tax
regularly soon becomes
bankrupt.

Tax evasion is very common in
Tiirkiye.

Taxpayers evade taxes in order to
react to political authority.

Taxpayers evade taxes due to
financial concerns

The embarrassment I would feel
if people heard that I did not pay

Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed

11.770

14.430

5.441

10.279

1.505

9.775

930

9.765

3.776

2.506

001

.000

.020

001

221

.002

335

.002

053

114

-.593
-.627
933
994
-.862
-.905
4.770
4.688
2.588
2.566
433
458
2.492

2.388

1.480

1.530

2.575
2.554

2.480

523

434.625

523

442.679

523

425.220

523

354.085

523

362.827

523

433.244

523

329.682

523

408.105

523

363.279

523

.553

531

351

321

389

366

.000

.000

010

011

.665

.647

013

.018

139

127

.010

.011

013

-.256

-.245

-.102

-.091

-.276

-.267

292

.288

.054

.052

-.181

-.169

.048

.040

-427

-419

.058

.056

.060

137

127

288

276

.108

.099

.700

704

391

392

284

271

405

413

.060

.052

431

433

.520
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taxes would encourage me to pay Equal
taxes. variances not 2.502 381.617 013 .062 518
assumed
Equal
variances 5.193  .023 1.853 523 .064 -.009 324
Strict tax audits lead me to pay assumed
taxes Equal
variances not 1.875 384.799 .061 -.008 322
assumed
Equal
variances 1.596 207 3.794 523 .000 167 .524
High tax penalties encourage me assumed
to pay taxes Equal
variances not 3.726 353.436 .000 .163 528
assumed
Equal
variances 5978  .015
assumed
Equal
variances not
assumed

I think that a person who evades 1.041 523 298 -391 120
taxes will lose his/her social

prestige. L0 67‘ 399.303 286 -384 114

2.2. ANOVA Test Results

ANOVA is a method used to measure the relationship between more than two variables.
Research findings were analysed with the help of the Anova test. Table 8 shows the results for the

test of homogeneity of variances.
Table 8

Test of Homogeneity of Variances

Levene Statistic dfl df2 Sig.
Tax Evasion Perception 3.557 4 520 007
Tax Pay Perception 356 4 520 .840
Tax Perception 4.589 4 520 001
Overview of Tax Administration 1.440 4 520 220

Considering the homogeneous distribution of the questions, it was found that especially the
questions on the perception of tax payment and the view of tax administration were not
homogeneously distributed. For this reason, tax evasion and tax perception questions were
analysed with the help of the Tukey test, while tax payment perception and tax administration view

questions were analysed with the Bonferroni test.

According to the results of the ANOVA test in Table 9, it can be concluded that there is a
statistically significant difference between the level of education and the perception of tax evasion,

tax perception and tax administration. Since the sig value is greater than 0.05, it can be stated that
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there is a statistically significant difference between the level of education and the perception of
tax evasion, tax perception and tax administration. On the other hand, it has been determined that
there is no statistically significant difference between the perception of tax payment and the level
of education. According to the homogeneous distribution of the questions and groups, the results

were analysed in more detail with the Tukey and Bonferroni test results.

Table 9
ANOVA Results
Sum of Squares df Mean Square F Sig.

Between Groups 7.473 4 1.868 5.027 001
Tax Evasion Perception  Within Groups 193.246 520 372

Total 200.719 524

Between Groups 1.150 4 287 494 740
Tax Pay Perception Within Groups 302.697 520 582

Total 303.847 524

Between Groups 2.996 4 749 5.354 .000
Tax Perception Within Groups 72.733 520 .140

Total 75.728 524
Overview of Tax Between Groups 13.570 4 3.393 5.707 .000
Administration Within Groups 309.132 520 .594

Total 322.702 524

When the descriptive statistics data in Table 10 are analysed, it is seen that there are various
differences between the level of education and the perception of tax evasion, the perception of tax
payment, the perception of tax and the view of tax administration. In some questions, as the level
of education increases, the answers given to these questions differ compared to individuals with
lower levels of education. In the questions included in the analysis, it is seen that in some places

where the level of education is low, there is a positive attitude towards taxes.

It is concluded that secondary education (including high school education) graduates are
more sensitive to tax evasion. On the other hand, the education level least sensitive to tax evasion
is literate. The most sensitive group in the perception of tax payment is the people with secondary
education (including high school education) graduation degree, while the lowest group consists of
literate people. In tax perception, it was found that literate people have more negative opinions. In

the questions related to the view of tax administration, it was found that the educational group with
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the most favourable opinion was composed of higher education graduates. The group with the

lowest perception on the perception of tax administration consists of secondary education

(including high school education) graduates. As a result, it is concluded that the level of education

is a significant variable for the perception of tax evasion, perception of tax payment, perception of

tax and view of tax administration.

Table 10

Descriptives Results

Tax Evasion
Perception

Tax Pay Perception

Tax Perception

Overview of Tax
Administration

Literate

Primary education
Secondary education
(including high school
education)

Associate Degree
Higher education and
above

Total

Literate

Primary education
Secondary education
(including high school
education)

Associate Degree
Higher education and
above

Total

Literate

Primary education
Secondary education
(including high school
education)

Associate Degree
Higher education and
above

Total

Literate

Primary education
Secondary education
(including high school
education)

Associate Degree
Higher education and
above

Total

N Mean Std. Std. 95% Confidence @ Mini Maxim
Deviatio  Error Interval for Mean mum um
n Lower Upper
Bound Bound
10 3.5833  .69500 21978 3.0862 4.0805 3.17 5.00
87 3.9253  .36547 .03918 3.8474 4.0032 2.83 5.00
176  4.0019 .63596 .04794 3.9073 4.0965 1.00 5.00
75 39533 .67147 .07753 3.7988 4.1078 1.17 5.00
177 3.7411 .64522 .04850 3.6453 3.8368 1.83 5.00
525 3.8863 .61891 .02701 3.8333 3.9394 1.00 5.00
10 3.2600 .83825 26508 2.6604 3.8596 2.60 5.00
87 3.4437  .68907 .07388 3.2968 3.5905 2.20 5.00
176 3.5023 .77415 .05835 33871 3.6174 1.20 5.00
75  3.4000 .80874 .09338 32139 3.5861 1.40 5.00
177 3.4237  .76225 .05729 3.3107 3.5368 1.00 5.00
525  3.4469 .76149 .03323 3.3816 3.5121 1.00 5.00
10 3.5200 .18738 .05925 3.3860 3.6540 3.20 3.80
87 3.0563  .28558 .03062 2.9955 3.1172 2.40 3.80
176 3.2312  .36062 .02718 3.1776  3.2849 2.30 3.90
75  3.1733  .35119 .04055 3.0925 3.2541 2.60 4.20
177 3.2034  .43640 .03280 3.1387 3.2681 1.90 4.90
525  3.1901 .38016 .01659 3.1575 3.2227 1.90 4.90
10 2.6750 .77325 24452 2.1218 3.2282 1.13 4.13
87 2.7385 .75305 .08074 2.5780 2.8990 1.00 4.38
176 2.6101 .69722 .05255 2.5064 2.7138 1.13 4.38
75 27150 .71440 .08249 2.5506 2.8794 1.25 4.63
177  2.9915 .86650 .06513 2.8630 3.1201 1.00 5.00
525  2.7762 78476 .03425 2.7089 2.8435 1.00 5.00

According to the results of the Tukey test in Table 11, it is seen that there is a significant

difference in the perception of tax evasion between those with secondary education (including high



440

school education) and those with higher education and above. In tax perception questions, there is

a statistically significant difference between literate taxpayers, primary school graduates and

associate degree graduates. It was also found that there was a statistically significant difference

between primary education graduates and literate, secondary education (including high school

education) and higher education graduates. Statistically significant differences were also found

between secondary education (including high school education) graduates and primary education

graduates. Finally, it was concluded that there is a statistically significant difference in tax

perception between higher education graduates and primary education graduates.

Table 11

Post Hoc Tests Multiple Comparisons (Tukey HSD)

Dependent Variable (I) Education (J) Education Mean Std.  Sig. 95% Confidence
Level Level Difference Error Interval
I-J) Lower Upper
Bound Bound
Primary -34195 20355 447 -8992 2152
education
Secondary
education
Literate (including high -41856 .19818 216 -.9610 1239
school education)
Associate Degree -.37000 .20523 .373 -.9318 1918
Higher education 15775 10815 932 -7001 3847
and above
Literate 34195 20355 447  -2152 .8992
Secondary
education
Primary (including high -.07661 .07989 .873 -.2953 1421
education school education)
. . Associate Degree -.02805 .09606 .998 -.2910 2349
TaxEvasionPerception Hicher education
ghet ecueatio 18423 07982 .144 -0343 4027
and above
Literate 41856 .19818 216 -.1239 9610
Secondary Primary 07661 07989 873 -1421 2953
education education
(including high ~ Associate Degree .04856 .08406 .978 -.1816 2787
school education) Higher education 26084° 06489 001 0832 4385
and above
Literate 37000 .20523 .373 -.1918 9318
Primary 02805 09606 998 -2349 2910
education
Associate Degree Secondary
education -.04856 08406 .978 -2787  .1816
(including high

school education)



441

TaxPerception

Higher education
and above

Literate

Primary
education

Secondary
education
(including high
school education)

Associate Degree

Higher education
and above

Higher education
and above
Literate

Primary
education
Secondary
education
(including high
school education)
Associate Degree
Primary
education
Secondary
education
(including high
school education)
Associate Degree
Higher education
and above
Literate
Secondary
education
(including high
school education)
Associate Degree
Higher education
and above
Literate

Primary
education
Associate Degree
Higher education
and above
Literate

Primary
education
Secondary
education
(including high
school education)
Higher education
and above
Literate

Primary
education
Secondary
education
(including high
school education)
Associate Degree

21228
15772
-.18423

-.26084"

-.21228
46368"

28875

34667
31661
-.46368"

-.17493"

-.11701
-.14707"
-.28875
.17493"
.05792
.02786
-.34667"
.11701

-.05792

-.03006

-.31661

.14707"

-.02786

.03006

.08399
19815
.07982

.06489

.08399
12488

12158

12590
12156
12488

.04901

.05893
.04897
12158
.04901
05157
.03981
12590
.05893

05157

.05153

12156

.04897

.03981

.05153

.086
932
144

.001

.086
.002

124

.048
.071
.002

.004

274
.023
124
.004
794
956
.048
274

794

978

.071

.023

956

978

-.0176
-.3847
-.4027

-.4385

-.4422
1218

-.0441

.0020
-.0162
-.8055

-.3091

-.2783
-.2811
-.6216

.0408
-.0833
-.0811
-.6913
-.0443

-.1991

-1711

-.6494

.0130

-.1368

-.1110

4422
7001
.0343

-.0832

.0176
.8055

.6216

.6913
.6494
-.1218

-.0408

.0443
-.0130
.0441
3091
.1991
1368
-.0020
2783

.0833

1110

.0162

2811

0811

711

Note. *. The mean difference is significant at the 0.05 level.

According to the Bonferroni test results in Table 12, no significant relationship was found

between the perception of tax payment and educational level. On the other hand, there is a
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statistically significant difference between the perception of tax administration and the perception

of tax administration among those with secondary education (including high school education) and

those with higher education. No statistically significant difference was found between the taxpayers

with other education levels and the perception of tax payment.

Table 12

Post Hoc Tests Multiple Comparisons (Bonferroni)

Dependent Variable (I) Education (J) Education Mean Std. Sig. 95% Confidence
Level Level Difference  Error Interval
I-J Lower  Upper
Bound  Bound
Primary education -.18368 .25476 1.000 -.9019 .5345
Secondary
education -24227 24803 1.000 -9415 4569
. (including high
Literate .
school education)
Associate Degree -.14000 .25685 1.000 -.8641 5841
Higher education -16373 24799 1.000 -8628  .5354
and above
Literate 18368 .25476 1.000 -.5345 9019
Secondary
education ~05859 09999 1.000 -.3405 2233
Primary education (including high
Y school education)
Associate Degree .04368 .12022 1.000 -.2952 3826
Higher education 01995 09990 1.000 -2617 3016
and above
Seconda Literate 24227 24803 1.000 -.4569 9415
TaxPavPerception e ducatiofly Primary education .05859 .09999 1.000 -.2233 .3405
yrercep ducation Associate Degree 10227 .10521 1.000  -.1943 3989
(including high Higher education
school education) & .07854 .08122 1.000 -.1504 .3075
and above
Literate .14000 .25685 1.000 -.5841 .8641
Primary education -.04368 .12022 1.000 -.3826 2952
Secondary
Associate Degree  Sducation -10227 10521 1.000 -3989  .1943
(including high
school education)
Higher education
-.02373 .10512 1.000 -.3201 2726
and above
Literate 16373 24799 1.000 -.5354 .8628
Primary education -.01995 .09990 1.000 -.3016 2617
Higher education Sgco:t(iia;y
and above cousaton -07854 08122 1.000 -3075  .1504
(including high
school education)
Associate Degree .02373  .10512 1.000 -.2726 3201
Literate Primary education -.06351 .25745 1.000 -.7893 .6623
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Overview of Tax
Administration

Primary education

Secondary
education
(including high
school education)

Associate Degree

Higher education
and above

Secondary
education
(including high
school education)
Associate Degree
Higher education
and above
Literate
Secondary
education
(including high
school education)
Associate Degree
Higher education
and above
Literate

Primary education
Associate Degree
Higher education
and above
Literate

Primary education
Secondary
education
(including high
school education)
Higher education
and above
Literate

Primary education
Secondary
education
(including high
school education)
Associate Degree

.06491

-.04000
-.31653
.06351

12842

.02351
-.25302

-.06491
-.12842
-.10491

-.38144"

.04000
-.02351

.10491

-.27653
.31653
25302

.38144"

27653

.25065

25957
.25061
25745

.10105

12149
.10095

.25065
.10105
.10632

.08208

25957
12149

.10632

.10623
.25061
.10095
.08208

.10623

1.000

1.000
1.000
1.000

1.000

1.000
125

1.000
1.000
1.000

.000

1.000
1.000

1.000

.095
1.000
125
.000

.095

-.6417

-7717
-1.0230
-.6623

-.1564

-.3190
-.5376

-7715
-4133
-.4046

-.6128

-.6917
-.3660

-.1948

-.5760
-.3900
-.0316

.1501

-.0229

715

.6917
.3900
.7893

4133

.3660
.0316

.6417
1564
.1948

-.1501

717
.3190

4046

.0229
1.0230
.5376
.6128

.5760

Note. *. The mean difference is significant at the 0.05 level.

3. Conclusion

Depending on the demographic profiles of the taxpayers, opinions toward the tax

administration and taxation process may differ. In this context, marital status and educational level

are two important variables that must be examined in order to comprehend the perspective on taxes.

Following the analyses made with the survey data, it was concluded that these two factors are

effective on the issues examined within the scope of the research and that taxpayers have different

perceptions towards taxes and tax administration according to their personal situations.

According to the findings of the study, the marital status factor shows differences in the

perception of tax evasion, perception of tax payment, perception of tax and view of tax

administration. Within the scope of the study findings, according to married taxpayers, tax evasion
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is a negative behaviour and not paying taxes is against social norms. Positive opinions towards
taxes are higher among married taxpayers. On the other hand, single taxpayers have more
favourable views towards tax administration. According to the evaluation between the groups, it is
concluded that married taxpayers are more prone to social norms in terms of tax payment and
perceive tax evasion worse, while single taxpayers have a more positive attitude towards the tax

administration.
The findings obtained in the study according to the level of education are as follows:

- Secondary education (including high school education) graduates are more sensitive to

the perception of tax evasion
- Literate people are the least susceptible to tax evasion

- The most sensitive segment in the perception of tax payment is the people with secondary

education (including high school education) graduation degree
- Literate people have the lowest perception of paying taxes
- In tax perception, literate individuals have more negative views

- Higher education graduates have the most favourable opinion on the questions related to

the view of tax administration

- Secondary education (including high school education) graduates have the lowest

perception of tax administration

In summary, it is concluded that the level of education is a significant variable on the
perception of tax evasion, perception of tax payment, perception of tax and view of tax

administration.

The negative segregation that emerges as a result of the difference in education level and
the marital status factor can be made positive by steps to be taken by the administration. In order
to correct the negative divergence in perceptions, it is necessary to increase tax awareness and tax

literacy.
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Bu calisma, genellikle dogrusallik ve parametre sabitligi varsayimlart altinda tahmin
edilen ve igsizlik ile enflasyon ve/veya parasal iicret diizeyi arasinda bir degis-tokus
iligkisi oldugunu savunan geleneksel Phillips egrisinin Tiirkiye ekonomisinde gegerli
olup olmadiginin sinanmasi amaciyla yapilmistir. Bu amaca yonelik olarak 2005:01-
2023:09 donemi aylik verilerinin kullanildigi bu calismada iretici fiyat endeksi,
igsizlik orani (15+ yasg) ve geng issizlik orani (15-24 yas) degiskenlerinin dahil edildigi
iki ayr1 model kurulmustur. Calismada s6z konusu degiskenler arasindaki
esbiitiinlesme iliskisinin tespit edilmesi amaciyla Johansen Esbiitiinlesme Testi analiz
araci olarak tercih edilmistir. Ekonometrik analiz neticesinde elde edilen bulgulara
gore Tirkiye ekonomisinde hem genel issizlik oranlar1 hem de geng issizlik oranlari
itibariyle Phillips egrisinin gegerli oldugu tespit edilmistir. Bu sonug 6zellikle 1960’11
yillar boyunca Keynesyen iktisat¢ilarin “Phillips egrisi farkli issizlik diizeyleri ile
enflasyon oranlar1 arasinda bir se¢im meniisii sunan hem kisa hem de uzun donemde
gegerli ve istikrarlt bir iligkiyi temsil etmektedir” savini dogrulamaktadir. Bu sebeple
Tiirkiye ekonomisinde 2005 sonrasi donemde saglanan ve Covid-19 Pandemisi
sonrasina kadar devam eden goreli fiyat istikrarinin yiiksek issizlik oranlar1 ve eksik
istihdam dengesi pahasina oldugu ifade edilebilir.
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Testing the Validity of The Phillips Curve in Tiirkiye

ABSTRACT

This study aims to test whether the traditional Phillips curve, which is usually estimated

under the assumptions of linearity and parameter constancy and argues that there is a

trade-off relationship between unemployment and inflation and/or monetary wage

level, is valid in the Turkish economy. For this purpose, two separate models including

the producer price index, unemployment rate (15+ years old) and youth unemployment

rate (15-24 years old) variables were constructed in this study using monthly data for

the period 2005:01-2023:09. To determine the cointegration relationship between these

variables, Johansen Cointegration Test was preferred as the analysis tool. According to

the findings obtained because of the econometric analysis, it has been determined that

the Phillips curve is valid in terms of both general unemployment rates and youth

unemployment rates in the Turkish economy. This result confirms the assertion of

Keynesian economists, especially during the 1960s, that "the Phillips curve represents Keywords

a valid and stable relationship in both the short and long run, offering a menu of choices  Phillips Curve,
between different levels of unemployment and inflation rates". Therefore, it can be Inflation,
stated that the relative price stability achieved in the Turkish economy in the post-2005 Unemployment
period and continued until the Covid-19 Pandemic was at the expense of high

unemployment rates and underemployment balance. JEL Classification
E24, E31, ES2

1. Giris

1929 Biiyiik Buhrani sonrasinda diinya ekonomileri daha 6nce tecriibe etmedikleri dlgekte
yiiksek igsizlik oranlarina maruz kalmistir. Bu sebeple buhran yillarindan itibaren issizlik olgusu,
iktisadi ekoller ve makroekonomik literatiiriin Snemli bir par¢asini olusturmustur. Issizlik olgusunu
aciklamaya yonelik teorik yaklasimlar da iki sacayagi iizerine gelismistir. Buna gore enflasyon ile
reel iktisadi faaliyetler arasindaki kisa vadeli dengeyi agiklayan teorik temellerin ilki Phillips egrisi
cercevesinde sekillenmektedir.! A. W. “Bill” Phillips (1958), devam eden siiregte ¢okca yanki
uyandiran ilgili caligmasinda, bir mal veya hizmete olan talebin, arzina gore yiiksek oldugunda
talep kanunu geregi s6z konusu mal veya hizmetin fiyatinin yiikselecegini ve talep fazlasi ne kadar
yiiksek olursa fiyat artig oraninin da o kadar yiiksek olacagini belirtmistir. Tersi durumda da talep,
arza gore disiik oldugunda fiyatlar diisecektir. Phillips, bu ilkenin emek piyasast i¢in de
uygulanabilecegi fikri iizerinden bir yaklasim gelistirmistir. Phillips’e gore bir ekonomide emek

talebi yiiksek oldugunda ve cari donemde issiz sayis1 da az oldugunda, isverenlerin en uygun

!'Sacin Phillips egrisi disindaki ayagi ise Okun kanunudur (1962). Okun kanunu bu baglamda ¢ikt1 diizeyi ile enflasyon
orani arasindaki pozitif iligkiyi ortaya koymaktadir.
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isgliciine ulagabilmek i¢in iicret oranlarint ¢ok hizli sekilde ylikseltmesi beklenir. Ayni sekilde
emek talebinin diisiik ve igsiz sayisinin yliksek oldugu durumda ise iicretler diisme egilimi gosterir.
Phillips, s6z konusu teorik varsayimlardan hareketle issizlik ve parasal {licret diizeyindeki degisim
oranlar1 arasindaki iliskisinin niceliksel bir tahminini olusturmak icin Birlesik Krallik ekonomisine
dair 1861-1913, 1913-1948 ve 1948-1957 donemlerini ayr1 ayr1 ele almigtir. Caligmasi neticesinde
ulasilan istatistiki kanitlara gore parasal iicretlerin degisim orani ile issizlik orani arasinda negatif
ve dogrusal olmayan bir iligkinin varligi ortaya konulmustur. Goriildiigii iizere orijinal Phillips
egrisi aslinda parasal licretler ve issizlik arasindaki iliskinin bir karsiligidir. Phillips egrisinin amaci
bu baglamda issizlik orani, liretim diizeyi veya biiylime orani gibi reel ekonomik faaliyetlerin bir
Ol¢iisii ile parasal iicretler gibi nominal bir degiskenin arasindaki iligkiyi 6zetlemektir. Phillips’in
oncii yaklasimindan itibaren de iktisat¢ilar reel ve nominal degiskenler arasindaki iligkileri

aciklamada Phillips egrisine sik¢a atifta bulunmuslardir (Barro, 1987: 455).

Orijinal Phillips egrisindeki teorik ve ampirik temellerden hareketle egrinin enflasyon orant
ile igsizlik oran1 arasindaki iliskiyi gosteren bir diyagrama doniistiiriilmesi ise Paul A. Samuelson
ve Robert M. Solow’un (1960) katkilari ile gergeklesmistir. Samuelson ve Solow’un ¢aligmasinin
Oziinde farkli fiyat diizeyleri ile igsizlik oranlar arasinda bir se¢imin s6z konusu oldugu vurgusu
vardir. S6z konusu ¢aligmanin ampirik kismi, Amerikan ekonomisi verilerine dayanmaktadir.
Caligma neticesinde elde edilen bulgulara gore ilgili donemde Amerikan ekonomisinde fiyat
istikrarinin saglanabilmesi i¢in gerekli olan issizlik orani diizeyinin %35,5 olmas1 gerektigi tespit
edilmis ve Phillips’in caligmasina benzer sekilde Amerikan ekonomisinde de issizlik orani ile fiyat
istikrar1 arasinda ters yonlii bir iligkinin varligi goriilmiistiir. Samuelson ve Solow’un da katkilart
ile birlikte Phillips egrisi, 1960’lar boyunca ekonomik yasama hakim olan iktisadi okulun
(Neoklasik Sentez) dnemli ve gecerli bir argiimani olarak varligini korumus ve 6zellikle toplam
talep yonlii politikalarin, enflasyon ve issizlik bilesenlerinde 6nemli bir belirleyicisi olmustur

(Akkus, 2012: 109).

Politika yapicilarin belirli bir diizeyde enflasyona razi olduklar1 miiddetce issizlik oranlarini
mutedil bir diizeyde tutabilecegi, diger bir ifadeyle enflasyon ve issizlik arasinda bir degis-tokus
iliskisinin var oldugu kabulii 1970’11 y1llarda yasanan ekonomik gelismeler neticesinde sarsilmustir.
1970’11 yillarda yasanan petrol fiyatlarindaki yiikselisler arz soklarin1 beraberinde getirmis, soklar
neticesinde fiyat istikrarinin bozulmasina ek olarak fiili igsizlik oranlar1 da ylikselmistir. Boylece

diinya ekonomileri yiiksek enflasyon ve yiiksek issizligi esanli tecriibe etmistir. Stagflasyon
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olgusunun c¢ogu ekonomide yasanmasi, Phillips egrisinin gegerliligini kabul eden standart
makroekonomik modellerin sorgulanmasi sonucunu dogurmus ve enflasyon ile issizlik oran

arasindaki iligkinin muhtevasi degisime ugramistir.

1970’lerin sonlarindan itibaren kalic1 olarak daha yiiksek enflasyonun, issizlik oraninda
kalic1 bir diislise yol agmayacagi ve uzun donem Phillips egrisinin dikey olacagi yoniindeki
goriisler agirlik kazanmistir. Bu baglamdaki enflasyonla ilgili modern teorik, ampirik ve politika
literatiiriiniin temelini ise Friedman (1968) ve Phelps (1967)’in ¢aligmalar1 olusturmustur. Uzun
donem dikey Phillips egrisinin 6ngoriilen sonuglarindan biri, cari donem enflasyonunun birden
fazla uzun dénem enflasyon oraniyla birlikte duragan olmayabilecegidir. Gergekten de orijinal
Phillips egrisinin 1960'larin sonu ve 1970'lerin basinda bozuldugu iddiasi, beklenen enflasyon
oraninin uzun donem enflasyon oranindaki bir degisiklik nedeniyle degistigini ima etmektedir.
Dolayisiyla “kirilma”, enflasyonun duragan olmadigi bir ddonemden kaynaklanmistir. Daha sonra,
enflasyon beklentilerinin uzun dénem enflasyon oranindaki degisikliklere ne kadar hizli uyum
sagladig1 konusu, uyarlanabilir ve rasyonel beklentilerle ilgili tartismanin 6nemli bir unsuru haline
gelmistir. Bunun tersini, yani enflasyonun son elli yilda sabit bir ortalamayla duragan oldugunu
savunmak, (1) bu siire zarfinda yalnizca bir kisa donem Phillips egrisi (yani beklenen enflasyonun
tek uzun donem enflasyon oraniyla eslestigi egri) oldugu ve (ii) pratik anlamda uzun dénem
Phillips egrisinin tek bir uzun dénem enflasyon oranina ve uzun dénem issizlik oranina karsilik
gelen tek bir nokta oldugu anlamina gelecektir. Buradan, duragan enflasyon verilerinin dikey bir
uzun donem Phillips egrisini tanimlayamayacagi sonucu ¢ikmaktadir, ¢iinkii veriler farkli uzun
donem enflasyon oranlariyla ilgili higbir bilgi igermemektedir (Russell ve Banerjee, 2008: 2).
Friedman ve Phelps’in ¢aligmalar1 bu anlamda duragan bir enflasyon oraninin varligt sz konusu
olmadig1 i¢gin egimi sabit/dogrusal bir Phillips egrisinin de s6z konusu olamayacagi ve dolayisiyla
enflasyon ve igsizlik oran1 arasinda sabit bir degis-tokusun da miimkiin olamayacag: fikrini iktisadi
literatiire dahil etmistir. Ayrica bu katkilar neticesinde Phillips egrisindeki kisa donem ve uzun
donem ayrimi netlesmis; enflasyon ve issizlik arasindaki negatif yonlii iliskinin yalnizca kisa

donemde var olabilecegi kabulii de yayginlagsmistir.

Friedman (1968) ve Phelps’in (1967, 1968, 1994) isgiicii piyasasinin yapisi baglamindaki
goriislerinin 6ziinde “dogal issizlik oran1” hipotezi vardir. Dogal issizlik orani, isgiicii piyasasi
dengesiyle tutarli ve belirli bir diizeydeki issizlik oranini ifade etmektedir. Daha 6z bir ifadeyle

ekonomide fiyat istikrarinin oldugu bir tam istihdam anindaki igsizliktir. Friedman’in literatiire
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kazandirdig1 adaptif beklentilerle genisletilmis Phillips egrisi bu baglamda dogal oran hipotezi ile
bagintilidir. Friedman’a gore tam rekabet kosullar1 varsayimi ¢ercevesinde insa edilen dogal
igsizlik oraninin varligi, uzun dénemde enflasyon oranindaki yukar1 yonlii hareketlerin igsizlikte
bir degisime yol agmayacak ve egrinin sekli buna uygun sekilde kayacaktir (Levaci¢ ve Rebmann,
1982: 345). Buna gore uzun donemde issizlik daha ¢ok yapisal degiskenlere bagli olmakta ve
isgiicli ve Uiretim verimliligindeki degisimler de istikrar siirdiirecek olan enflasyon oranini dinamik

sekilde farklilagtirmaktadir (Richardson vd., 2000: 6).

Goriildugi lizere Phillips egrisi, makroekonomi teorisinde para politikas1 ve enflasyon
dinamiklerinin analizinde 6nemli bir role sahiptir. Tipik olarak Phillips egrisinin ii¢ iliskisi vardir:
issizlik-iicret, igsizlik-enflasyon ve cikti-enflasyon. Dogrusal Phillips egrisi, egrinin egiminin sabit
oldugunu ve dolayistyla enflasyondaki diisiis hizina bakilmaksizin fedakarlik oraninin (issizlik ve
enflasyon arasindaki degis tokus oranmin) sabit oldugunu varsayar. Ote yandan dogrusal olmayan
Phillips egrisi ise enflasyondaki diisiis hizinin fedakarlik orani lizerinde etkili oldugunu 6ne siirer.
Phillips egrisinin dogrusal olup olmamasi veya egrinin sekli ise uygulanacak para politikasinin

tayin edilmesinde 6nemli olmaktadir (Xu vd. 2015: 187).

Phillips egrisinin dogrusal olmamasinin gesitli politika sonuglar1 vardir. Bunlardan ilki,
ayni politika eyleminin, dongiiniin evresine bagl olarak farkli reel etkilere sahip olmasidir. Buna
gore gevsek donemlerde daha giiclii etkiler ve eylemin ¢cogunun fiyatlar tarafindan emildigi siki
donemlerde daha zayif etkiler goriiliir. Dahasi, daraltici politikalarin enflasyonu diistirmedeki
etkinligi, dogrusal bir model temelinde beklenenden daha fazla olacaktir; benzer sekilde, yiiksek
igsizlik donemlerinde, genisletici politikalar beklenenden daha az enflasyonist olacaktir. Bu
anlamda, zay1f bir ekonomiyi canlandirmak i¢in daha canli politikalar benimsenebilir. Son tahlilde
Phillips egrisinin egiminin ¢ikt1 acigindan ziyade enflasyon seviyesiyle ilgili oldugu ve para
politikasinin diisiik enflasyon donemlerinde yiiksek enflasyon donemlerine kiyasla daha uzun bir

tepki siiresine sahip olabilecegi anlami ortaya ¢ikmaktadir (Cristini ve Ferri, 2021: 1132).

Bu calisma, yukarida ifade edilen teorik gerekliliklerden hareketle Tiirkiye’de Phillips
egrisi ile ifade edilen issizlik ve enflasyon oran1 arasinda bir degis-tokugsun olup olmadigin1 ampirik
olarak sinamak amaciyla gergeklestirilmistir. Bu amaca yonelik olarak gerceklestirilen ampirik
analize dair bulgular ¢alismanin ikinci ve tigiincii boliimiinde sunulmustur. Bu asamada ise Tiirkiye

ekonomisinde Phillips egrisi iliskilerinde atif yapilan degiskenlere dair goriinim aktarilmaistir.
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Buna gore Sekil 1, Tiirkiye’de 1988-2022 yillar1 arasindaki issizlik ve geng issizligi oranlari

gostermektedir.
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Sekil 1. Tiirkiye’de Genel ve Geng Issizlik Oranlar1 (1988-2022, yiizde) (Alinan Yer: Diinya
Bankasi, 2024)

Bilindigi {izere Cumhuriyetin ilan1 sonras1 Anadolu cografyasinda yeni bir Tiirk devleti
kurulmus ve farkli bir donemin baslangicina girilmistir. Ulkemizde yeni donemdeki iktisat
politikalarinin cercevesi ise 17 Subat - 4 Mart 1923 tarihleri arasinda gerceklestirilen Birinci izmir
Iktisat Kongresi’nde alian kararlar ile belirlenmistir (Inan, 1989). Ozellikle 1929 Biiyiik Buhrani
sonrasinda iktisadi paradigmada yasanan degisim (Neoklasik ekol yerine Keynesyen iktisadin
hakimiyet kazanmasi) ile izmir iktisat Kongresi’nde alinan kararlarin dziinde yer alan milli iktisat
politikalarinin uygulanabilmesi i¢in uygun kosullar olusmustur. Boylece 1930-1980 yillari
arasinda devletci kapitalizm anlayis1 birkag istisna y11? disinda, ithal ikameci sanayilesme stratejisi
olarak uygulama alan1 bulmustur. 1930’lardaki sanayi planlar1 ve 1960’lardaki kalkinma planlari
devletin 6nemli bir aktor oldugu iktisadi politikalarin 6znesi olarak Tiirk iktisat tarihine dahil
olmustur (Boratav, 2012; Tezel, 2002). 1980 oncesi donemde issizlik ve enflasyon olgusu bu
baglamda savas kosullar1 ve kitlik (ekonomide hakim sektoriin uzun yillar tarim olmasi sebebiyle)
gibi sinirht bir ¢ergeve igerisinde degerlendirilmistir. Fiyat istikrar1 ve yiiksek issizlik oranlarin
yapisal bir sorun olarak gdziikmesi ise ¢ogunlukla 1980 sonrasi iktisadi yasamda ortaya ¢ikmustir.
24 Ocak 1980 kararlar1 ile Tiirk ekonomisi, Tanzimat Fermani’ndan sonra ikinci kez disa agilma

ve ekonomik entegrasyon siirecine girmistir. Ithal ikameci sanayilesme stratejisi yerine de sz

21950-53 donemi basarisiz bir disa agilma girisimi dénemi olarak ifade edilebilir.
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konusu paradigma degisimi ile uyumlu olarak ihracata dayali biiylime stratejisi iktisat
politikalarinin baslangi¢c noktasi olagelmistir. Disa acilma ve entegrasyon hamlesini finansal
liberalizasyon izlemis ve Tirkiye, ekonomik, sosyal ve kiiltiirel olarak kiiresellesme siirecine

entegre olmustur.

Ulke ekonomisinde uygulanan politikalarin muhtevasinda yasanan paradigma degisimi bu
calismanin 6znesi olan enflasyon ve igsizligin, iki 6nemli sorun olarak ortaya c¢iktigi donemi
beraberinde getirmistir. Bu baglamda Sekil 1’e gore 1988-2022 yillar1 arasinda Tiirkiye’de genel
igsizlik orani ortalama olarak %9,71; geng issizlik orani ise %18,49 olarak Ol¢iilmiistiir. 2013
yilindan itibaren olan degerlerin tamamu iki issizlik oran1 gostergesinde de ortalamanin tizerindedir.
Ek olarak genel issizlik orani ile geng igsizlik orani arasindaki fark da trend olarak yillar itibariyle

ylikselise sahiptir. Ayn1 donemde Tiirkiye’de enflasyon oranlarinin gériintimii ise Sekil 2’de yer

almaktadir.
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Sekil 2. Tiirkiye’de Tiiketici Fiyatlar1 Enflasyon Oran1 (1988-2022, yiizde) (Alinan Yer: Diinya
Bankasi, 2024).

Sekil 2’yi olusturan verilere gore 1988-2022 doneminde Tiirkiye’de tiiketici fiyatlar yillik
ortalama olarak %38,13 nispetinde yiikselmistir. Enflasyon oraninin ortalamadan yiiksek oldugu
yillar 1988-2003 arast ve 2022 yilidir. 2004-2020 yillar1 arasinda ise goreli fiyat istikrari s6z
konusudur. Bu asamada Cumbhuriyetin kurulusundan bu yana gecen yiiz yillik siirede Tiirkiye
ekonominin i¢ ve dis kaynakli olmak iizere ¢cok sayida ekonomik kriz yasadigi hatirlatilmalidir.
1929-32, 1958-61, 1969-70, 1978-83, 1988-89, 1991, 1994, 1998-2001, 2008-2009, 2019 Covid-
19 pandemisi, 2021 Avrupa enerji krizi ve 2022 Rusya-Ukrayna Savasi kaynakli yaganan iktisadi

soklar siddetleri ve sebep oldugu sarsintilar birbirinden farkli olmakla birlikte Tiirkiye ekonomisi
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lizerinde negatif tesirlere sahip olmustur. Ozellikle serbestlesme-kiiresellesme siirecinin yasandig
1980-2009 aras1 otuz yilin yaklasik %40°1 kriz ekonomisi kosullarinda yasanmistir (Kazgan, 2012:
1).

1980 sonrasi donemde enflasyon ve issizlik olgusunun iktisadi giindemin odagina
yerlesmesi ve Ozellikle igsizligin yapisal bir sorun olarak belirginlesmesi Tirkiye ekonomisi
ozelindeki iktisadi literatiiriin de “issizlik-enflasyon iliskisi” baglamindaki alanini1 genigletmistir.
Calismalarin ampirik analize dayali olanlar1 da Phillips egrisinin iilke ekonomisinde gecerli olup
olmadiginin sinanmasi seklinde agirlik kazanmistir. Tablo 1, bu baglamda alana yonelik literatiir
Ozetini sunmak gayesi ile uluslararasi ¢calismalar ve Tiirkiye ekonomisi {lizerine gergeklestirilen

calismalar ayrimiyla olusturulmustur.
Tablo 1

Uluslararasi ve Ulusal Literatiir Ozeti

Uluslararasi1 Calismalar
Zaman Ulke/Ulkeler

Yazar/lar Arahin grubu Yontem Sonug¢
Sergo vd. (2012) 12%912%22_ Hirvatistan Basit regresyon analizi Phillips Egrisi gegerli.
Saman & Pauna 2000- Yeni Keynesyen Phillips
(2013) 2011 Romanya AR Egrisi gecerli.
Lalani (2014) 1290812_ Sri Lanka SPSS Phillips Egrisi gegerli.
.. 1970- .. Gecikmesi dagitilmis L o C e
Orji vd. (2015) 2011 Nijerya model Phillips Egrisi gegerli degil.
1960Q1- Sabit ve standart katsay1 L o C e
Chletsos vd. (2016) 201304 AB ve Kanada tahmini Phillips Egrisi gegerli degil.
Esu & Atan (2017) 12%9115 R fiiﬁlr?ﬂiglleri Panel veri analizi Phillips Egrisi gegerli degil.
1950- o Johansen Esgbiitiinlesme s - C s
Zayed vd. (2018) 2017 Filipinler Tosti Phillips Egrisi gegerli degil.
Hindrayanto vd. 1985- . . Gozlenemeyen bilesenler s o .
(2019) 2017 Euro bolgesi modeli Phillips Egrisi gecerli.
Phillips Egrisi gegerli fakat
Aginta (2023) 22%1129_ lz:gg?n:;}{;l Dinamik panel veri analizi egrinin egimi bolgesel
& olarak degismektedir.
Tiirkiye Uzerine Yapilan Calismalar
Yazar/lar ii:}:g: Yontem Sonug¢
Uysal & Erdogan Dogrusal olmayan regresyon L o .
(2003) 1980-2002 analizi Phillips Egrisi gegerli.
Onder (2004) 1987-2001 ARIMA Phillips Egrisi gegerli.
Domag (2004) 1990 Ocak- AR Phillips Egrisi gegerli.

2002 Aralik
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1980-2001 Dogrusal ve dogrusal olmayan
Kustepeli (2005) ve 1988:2- £ £ y Phillips Egrisi gecerli degil.
20031 modeller
Onder (2009) 1987-2004 Markov-switching modeli Phillips Egrisi gegerli degil.
Agénor & Bayraktar 1981Q1- s o C
(2010) 2006Q2 GMM Phillips Egrisi gegerli degil.
Arabact & Eryigit 1991Q1- . . L o .
(2012) 2010Q4 Esik regresyon modeli Phillips Egrisi gegerli.
Mangir & Erdogan Dogrusal olmayan regresyon L o .
(2012) 1990-2011 analizi Phillips Egrisi gegerli.
Bayrak & Kanca 1970-2010 En kiiiik kareler (EKK) Phlll}ps Egrlsnl kisa donemdc?
(2013) gegerli uzun dénemde gecersiz.
Oztiirk & Emek Korelasyon ve Ko-entegrasyon L o .
(2016) 1997-2006 analizi Phillips Egrisi gegerli.
Tabar & Cetin Gregory-Hansen ve Maki o L S
(2016) 2003-2016 Esbiitinlesme Testi Phillips Egrisi gegerli degil.
Phillips Egrisi kisa donemde
Kara?za (r)l liL)USlu 1996-2016 ARDL Sinir Testi gecerli degil, uzun donemde
gecerli.
. 2005:01- - . - o .
Sahin (2019) 2018:04 Johansen Esbiitiinlesme Testi Phillips Egrisi gecerli.
N En kiiciik kareler yontemi ve s o .
Atgiir (2020) 1988-2017 Johansen Esbiitiinlesme Testi Phillips Egrisi gecerli.
Yildirim & Sacit 2005:01- . . . . o L S
(2021) 2020:08 Fourier Shin Egbiitiinlesme Testi Phillips Egrisi gegerli degil.
Olsson (2023) 2006-2020 Regresyon analizi Phillips Egrisi gegerli degil.
Koktas vd. (2023) 22%1241%13_ ARDL ve NARDL Sinir Testi Phillips Egrisi gegerli.

2.

Veri, Model ve Yontem

Bu ¢aligsma, Phillips egrisi analizinde 6ngdriilen iligkilerin Tiirkiye ekonomisinde gecerli
olup olmadigim1 smmamak amaciyla “2005:01-2023:09” donemi aylik verileri kullanilarak
yapilmistir. Calismada kullanilan veri setinin 2005 yilinda baslamasi aylik verilerin 2005’ten
itibaren ulasilabilir olmasi nedeniyledir. Enflasyon ve issizlik baglaminda yillik olarak mevcut olan
veriler daha uzun bir gecmise sahip olmakla birlikte (Sekil 1 ve 2) elde edilen ampirik bulgularin
istatistiki olarak daha gii¢lii olmas1 gayesiyle calismada ¢cok daha fazla gézlem sayisina sahip aylik
verilerin kullanilmas1 uygun goriilmiistiir. Ayrica issizlik ve geng issizligi serileri orani cinsinden
oldugu i¢in orijinalinde endeks degeri olarak temin edilen PPI serisinin de logaritmik doniisiimii
gerceklestirilmistir. Buradan hareketle ¢alismanin temelini olusturan ampirik analizde kullanilan

degiskenlere dair bilgiler Tablo 2’de yer almaktadir.
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Tablo 2

Calismada Kullanilan Degiskenler

Defisken oatmas_ kaynags
Yurt i¢i Uretici Fiyat Endeksi PPI TUIK 22%0253%19_
Issizlik Orani1 (15+ yas) U TUIK 22%0253%19_
S;r)lg Issizlik Orani (15-24 YU TUIK 22(2)0253 : % 19-

Tablo 2’de ifade edilen degiskenlerin zaman serisi grafikleri Sekil 3’te gosterilmistir.

LPPI U
3.6 15
34 14
3.2 13
3.0 12
2.8 11
26 10
24 9
22 8

7
2006 2008 2010 2012 2014 2016 2018 2020 2022 2006 2008 2010 2012 2014 2016 2018 2020 2022

YU

2006 2008 2010 2012 2014 2016 2018 2020 2022

Sekil 3. Analize Dahil Edilen Serilerin Zaman Serisi Grafikleri

Sekil 3°te zaman serisi grafikleri gdosterilen degiskenlerin tanimlayici istatistikleri ise Tablo

3’te yer almaktadir.

Tablo 3
Analize Dahil Edilen Degiskenlerin Tammlayici Istatistikleri

LPPI U YU
Ortalama 2.456281 10.47333 19.26267
Medyan 2.369179 10.20000 18.50000
Maksimum 3.439330 14.20000 27.00000
Minimum 2.059961 8.000000 14.80000
Std, Sapma 0.334192 1.645665 3.016670
Carpiklik 1.323649 0.632736 0.721226
Basiklik 4.109833 2.317269 2.520185

Jarque-Bera 77.24919 19.38318 21.66458
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JB Olasilik 0.000000 0.000062 0.000020
Gozlem 225 225 225

Tablo 3’te yer alan sonuglara gore analize dahil edilen veriler igerisinde en yiiksek
oynakliga sahip seri YU, en diisiik oynakliga sahip seri ise LPPI degiskenidir. Ek olarak tiim
degiskenler pozitif carpikliga (saga ¢arpik) sahiptir ve %10 anlamlilik diizeyinde normal olarak
dagilmaktadir.

Calismada Phillips egrisinin gegerliliginin sinanabilmesi i¢in genel issizlik oran1 ve geng

igsizlik orani i¢in iki ayr1 model kurulmustur. Kurulan modellerin temel denklemi asagidaki gibidir:

LPPl; = ay + a1 U; + €
(1)

LPPI; = ay + a1 YU; + €
(2)

(1) ve (2) numarali denklemlerde tanimlanan modelleri tahmin edebilmek igin &nce
analizde kullanilan serilere birim kok testleri uygulanmis ve devaminda s6z konusu degiskenler
arasinda  esbiitiinlesme  iligkisini sinamak amaciyla Johansen esbiitiinlesme testi
gerceklestirilmistir. Esbiitiinlesme, 6zellikle duragan olmayan iki zaman serisi degiskeni arasindaki
uzun vadeli duragan iliskinin incelenmesine yardimci olmaktadir (Rajput & Bhalla, 2023).
Esbiitiinlesme kavramini literatiire dahil eden Engle ve Granger (1987)’a gore, eger iki zaman serisi
duragan degil ise ve soz konusu iki zaman serisinin dogrusal birlesimi duragan ise bu serinin
esbiitiinlesik oldugu ifade edilebilir. Johansen esbiitiinlesme testi bu anlamda esbiitiinlesen
vektorlerin sayisini test etmek igin iz testi (trace test) ve maksimum 6z deger testini (maximum
eigenvalue test) kullanmaktadir (Johansen, 1988; Johansen & Juselius, 1990). Uzun dénem
esbiitiinlesme iligkisinin anlamlilig1 ise analizde kullanilan serilerin birinci fark degerinde duragan
I(1) olmasina bagli olmaktadir. Bu sebeple Johansen esbiitiinlesme yaklasimi genellikle I(1)
parametrelerine uygulanmaktadir (Mushtaq vd., 2023).

3. Bulgular

Phillips egrisinde ongoriilen enflasyon ve issizlik arasindaki degis-tokus iliskisi bu alana
yonelik ¢aligmalari teorik olmaktan ziyade ampirik bir alana yoneltmistir. Tarihsel siiregte ampirik
modellerin belirlenmesinde ve bulgularin sunulmasinda ilk asama olarak birim kok ve duragan

siirecler arasindaki ayrimin yapilmasi zaman serisi ekonometrisinde baskin ve merkezi bir konuma
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gelmistir. Cilinkii birim kok hipotezinin hem ekonomik teori hem de ampirik kanitlarin
yorumlanmasi agisindan genis kapsamli sonuglar1 vardir (Sergo vd., 2012, s. 72). Bu sebeple
ampirik bulgularin elde edilmesindeki ilk adim, degiskenlerin duraganlik durumlarinin
sinanmasidir. Tablo 4, bu anlamda modellerde kullanilan degiskenlerin ADF ve PP birim kok testi

sonuclarint géstermektedir.
Tablo 4

ADF ve PP Birim Kok Testi Sonuclari

ADF Birim Kok Testi Sonuc¢lar (Sabit terim ve trend i¢eren model)

Degisken ADF test istatistigi (diizey) ADF test istatistigi (birinci
fark)

LPPI 1.967[1.000] -6.919[0.000]*

U -1.236[0.899] -6.464[0.000]*

YU -1.748[0.726] -7.737[0.000]*

PP Birim Kok Testi Sonuc¢lari (Sabit terim ve trend iceren model)

Degisken PP test istatistigi (diizey) PP test istatistigi (birinci
fark)

LPPI 2.334[1.000] -7.110[0.000]*

U -1.881[0.661] -14.812[0.000]*

YU -2.007[0.596] -18.702[0.0007*

Notlar. Birim kok reddi i¢in MacKinnon (1996) kritik degerleri %1, %5 ve %10 giiven diizeyi igin sirasiyla -4.001, -3.430 ve -
3.1387dir. “*” ise %1 giiven diizeyindeki istatistiki anlamlilig1 gostermektedir. “[ ]” igindeki sayisal ifadeler ise olasilik degerlerini
gostermektedir.

Tablo 4’te yer alan sonuglar incelendiginde analize dahil edilen serilerin tamaminin diizey
degerinde duragan olmadig: fakat birinci fark degerinde duragan hale geldigi goriilmektedir. Bu
durumda Johansen esbiitiinlesme testinin uygulanabilmesi i¢in birim ko&k baglamindaki
varsayimlar saglanmis olmaktadir. Bu asamada Johansen esbiitiinlesme tahmin sonuglarinin elde
edilmesinden 6nce kurulan iki model i¢in ayr1 ayr1 olmak iizere farkli kriterler kullanarak en uygun
gecikme uzunlugu belirlenmistir. (1) ve (2) numarali denklemlerde ifade edilen modeller i¢in farkli

bilgi kriterlerine gore onerilen optimal gecikme sayisina dair 6z bilgiler Tablo 5’te gdsterilmistir.
Tablo 5

Kurulan Modellere Dair Optimal Gecikme Uzunluklar

Model AIC SC HQ
() LPPI, = ap + a, U, + €, 4660[4]  4.799[1] 4.792[2]
(2)LPPL, = ay + a, YU, + €, 6357[9]  6.624[3]  6.484[4]

Not. “[ ]” i¢indeki degerler ilgili bilgi kriterinin 6nerdigi optimal gecikme sayisin1 gostermektedir.
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Tablo 5°te aktarilan sonuglara gore tiretici fiyat endeksi ile genel igsizlik oran1 arasindaki
iliskinin analiz edildigi modele (1) gore uygun gecikme uzunlugu tespit edilirken, Akaike bilgi
kriteri 4. gecikmenin, Schwarz bilgi kriteri 1. gecikmenin ve Hannan-Quinn bilgi kriterinin ise 2.
gecikmenin uygun oldugunu gostermektedir. Bu durum gibi ii¢ bilgi kriterinin de farkli gecikme
uzunlugunun uygun oldugunu belirttigi durumlarda, bilgi kriteri degerlerinin en kii¢lik oldugu
gecikme dikkate alinmaktadir. Dolayisiyla tiretici fiyat endeksi ve genel igsizlik orani arasindaki
uygun gecikme uzunlugunun tespit edilmesinde Akaike bilgi kriterinin verdigi istatistik degeri
daha kiiciik oldugu i¢in Akaike bilgi kriteri baz alinmis ve 4. gecikmenin daha uygun oldugu
sonucuna ulasilmigtir. Calismada kurulan ikinci model igin ise Akaike bilgi kriteri 9. gecikmenin,
Schwarz bilgi kriteri 3. gecikmenin ve Hannan-Quinn bilgi kriterleri ise 4. gecikmenin uygun
oldugunu gostermektedir. Bu sebeple ikinci model i¢in uygun gecikme uzunlugunun tespit
edilmesinde Akaike bilgi kriterinin verdigi istatistik degeri daha kiiciik oldugu i¢in Akaike bilgi

kriteri baz alinmig ve 9. gecikmenin daha uygun oldugu sonucuna ulagilmstir.

Buna gore birinci model i¢in 4 gecikmeli ve ikinci model i¢in 9 gecikmeli Johansen

esbiitiinlesme testinin sonuglar1 Tablo 6’da yer almaktadir.
Tablo 6

Johansen Esbiitiinlesme Testi Sonuclar

Model (1): LPPl, = ay + a;U; + €,

IR Maksimum 6zdeger
Iz istatistigi simum 6zdege

Ozdeger > Kritik deger istatistigi Kritik deger
(Olasilik degeri) (Olasilik degeri)
12.691%** 12.524%*
0.055 (0.043) 12.320 (0.029) 11.224

Model (2): LPPI, = ay + a; YU, + €,

i istatistigi Maksimum 6zdeger

Ozdeger > . Kritik deger istatistigi Kritik deger
(Olastlik degeri) (Olastlik degeri)
0.061 13.670%** 12.320 13.558%** 11.224

Not. 1z istatistigi ve maksimum 6z deger istatistigi i¢in verilen kritik degerler %5 giiven diizeyi icin gegerlidir. “**”
ifadesi de bu anlamda %5 giiven diizeyindeki istatistiki anlamlilig1 gostermektedir.

Tablo 6°da yer alan sonuglara gore her iki model i¢in de hem iz istatistik degeri hem de
maksimum 0z istatistik degeri olarak degiskenler arasinda uzun dénemde anlamli bir esbiitiinlesme

iliskisinin varhigmi goriilmistiir. Her iki modelde de degiskenler arasindaki uzun doénemli
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esbiitiinlesme iliskisinin katsayilarinin analiz edilmesi i¢inse normalize edilmis uzun donem
katsayilar1 analizi kullanilmigtir. Calismada kurulan birinci model i¢in elde edilen normalize

edilmis uzun donem katsayilari (3) numarali esitlikte verilmistir.
LPPI=-0,15185U 3)
(0,05046)°

(3) numaral1 esitlige gore iiretici fiyat endeksi ile genel issizlik orani arasindaki iligki
ekonometrik olarak anlamli seviyede gergeklesmektedir. Ayrica genel issizlik orani ile iiretici fiyat
endeksi arasindaki iligkinin negatif oldugu, genel issizlik oraninin katsayisinin isaretinden
anlagilmaktadir. Calismada kurulan ikinci model i¢in elde edilen normalize edilmis uzun donem

katsayilar1 (4) numarali esitlikte verilmistir.
LPPI =-0,09044 YU 4)
(0,02372)*

(4) numarali esitlige gore de geng issizlik orani ile enflasyon orani arasinda ters yonlii ve
anlami bir iligki s6z konusudur. Buna gore ¢alismada kurulan iki model i¢in de uzun dénemde

Philips egrisinde 6ngoriilen iligki gecerlidir sonucuna ulagilmistir.
4. Sonug¢

Phillips’in (1958) issizlik oran1 ve iicret diizeyi arasindaki negatif yonlii iliskiyi ampirik
olarak tespit eden Oncii calismasindan sonra reel ve nominal degiskenler arasindaki iligkileri
aciklamada Phillips egrisine atifta bulunulmas1 makroekonomik literatiirde sikca goriilmektedir.
Phillips egrisi, 1960’1 yillar boyunca Keynesyen iktisadin teorisinde acik¢a yer almayan fiyat
istikrar1 ve enflasyon olgusu baglamindaki boslugu gidermesi nedeniyle o donem hakim iktisadi
paradigmanin dnemli bir pargasi olagelmistir. 1970l yillarda tecriibe edilen stagflasyon olgusu ise
Phillips egrisine yonelik elestirileri artirmis ve egride dngoriilen negatif yonlii iliskinin ancak kisa
donemde gegerli olabilecegi, uzun donemde ise issizligin isgiicii piyasasina 6zgii reel degiskenler

tarafindan belirlendigi fikri agirlik kazanmistir. Orijinal Phillips egrisinin teorik temellerinin zay1f

3 Parantez igindeki deger standart hatayi temsil etmektedir.
4 Parantez i¢indeki deger standart hatay1 temsil etmektedir.
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oldugu yargisi iktisadi literatiirde kabul gorse bile halen ampirik bir ¢aligma alan1 olarak etkinligini

surdiirmektedir.

Tiirkiye ekonomisinde Phillips egrisinin gegerliligini sinayan bu c¢alismada iki onemli
sonuca ulasilmistir. Buna gore analize konu olan donemde (2005:01-2023:09) Tiirkiye
ekonomisinde enflasyon ve igsizlik oran1 arasinda bir degis-tokus veya negatif yonlii bir iligki tespit
edilmistir. ikinci énemli sonug ise Phillips egrisinin hem genel issizlik oran1 (15+ yas) i¢in kurulan
modelde hem de geng issizlik orani (15-24 yas) i¢in kurulan modelde gegerli olmasidir. Elde edilen
sonuglarin Tiirkiye ekonomisinde son 45 yilda yasanan gelismeler baglaminda degerlendirilmesi
onemlidir. Tiirkiye ekonomisi bilindigi tizere 1990’lar boyunca li¢ 6nemli ekonomik sarsint1 (1991,
1994 ve 1998-2001 krizleri) yasamistir. Yasanan krizler neticesinde makro iktisadi gostergelerde
siddetli dalgalanmalar yasanmistir. Calismanin 6zne degiskenlerinden biri olan enflasyon orani
1988-2002 yillar1 arasinda yillik ortalama olarak yaklasik %70 nispetinde dl¢lilmiistiir. Yiiksek
enflasyona ek olarak nominal faiz oranlar1 ve doviz kurlar1 da yiikselmistir. Bu sebeple 2000 y1li
basindan itibaren artis hiz1 sabit kur rejimi nominal ¢ipa olarak uygulanmis fakat bu uygulama
Kasim 2000 ve Subat 2001 krizleri ile son bulmustur. Subat 2001 sonras1 uygulama alan1 bulan
“Giicli Ekonomiye Gegis Programi1” ile ¢ipa olarak yalnizca ortiik ve acik enflasyon hedeflemesi
politikasi tercih edilmistir. Bu programin uzun vadeli sonuglarina gore Tiirkiye’de 2003-2022 arasi
yillik enflasyon orani ortalama olarak %13,80 diizeyine inebilmistir. Goreli fiyat istikrari, igglicii
piyasasinda ise Phillips egrisinde 6ngoriildiigii sekilde daha yiiksek bir igsizlik oranini beraberinde
getirmistir. 1988-2002 aras1 sirastyla ortalama olarak yillik %7,96 ve %15,69 olan issizlik ve geng
igsizlik oranlari, 2003-2022 donemi igin sirastyla %11,01 ve %20,59 olarak oSl¢iilmiistiir. Bu
sonuglar Tiirkiye ekonomisi i¢in enflasyon hedeflemesi politikasinin cari donemdeki yiiksek
igsizligi agiklamada belirli bir nispette giice sahip oldugunu gdstermektedir. Fakat bu ¢alismada
isgiicli piyasasi ile ilgili elde edilen dolayli bir sonug, issizligin nedenleri baglaminda farkli bir
bakis agis1 da getirmektedir. Her iki igsizlik oran1 degiskeninin de birim kok icermesi Tiirkiye
ekonomisinde igsizlik histerisi hipotezinin de gecerli oldugunu gostermektedir. Bu sebeple
Tiirkiye’de s6z konusu donemde, denge ve fiili igsizlik oranlarinin siirekli dalgalandigini séylemek
miimkiiniidiir. Yani Phillips egrisinin gegerli olmasi1 Tiirkiye’de fiyat istikrarin1 saglayacak tek bir
denge issizlik oraninin var oldugunu gostermemektedir. Buradan hareketle Tiirkiye ekonomisi i¢in
yapisal bir sorun olan issizligin tek sebebinin enflasyon hedeflemesi politikast olmadigini

sOylemek miimkiiniidiir. Bu asamada issizligin mikro iktisadi temellerinin belirlenmesi ve olast
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reel iicret yapiskanliklarinin ortaya ¢ikarilmasi yiiksek issizlik oranlarini agiklamada tamamlayici
bir mahiyete sahip olacaktir. Ciinkii cari donemdeki issizlik oranlari, fiyat istikrarini stirdiirme
pahasina makul goriilecek oranin lizerinde yer almaktadir. Bu durum son tahlilde iilke
ekonomisinde bir ¢ikt1 agiginin da mevcut oldugunu gdstermektedir. Toplam faktor verimliliginin
artirtlmasina ek olarak atil durumdaki isgiliciiniin de istthdama kosulmasi ile tam istihdam
seviyesine daha yakin bir ¢ikt1 diizeyinde saglanacak fiyat istikrarinin, siirdiiriilebilir bir denge

igsizlik oranini da beraberinde getirmesi muhtemeldir.
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EXTENDED ABSTRACT

Following the Great Depression of 1929, world economies experienced unprecedentedly
high unemployment rates. Consequently, since the years of the depression, the phenomenon of
unemployment has become a significant part of economic schools of thought and macroeconomic
literature. Theoretical approaches aimed at explaining the phenomenon of unemployment have
developed on two main pillars. According to this, the first theoretical foundations explaining the
short-term balance between inflation and real economic activities are shaped within the framework
of the Phillips curve. In his influential study, A. W. 'Bill' Phillips (1958) stated that when the
demand for a good or service is high relative to its supply, according to the law of demand, the
price of that good or service will rise, and the higher the excess demand, the higher the rate of price
increase. Conversely, when demand is low relative to supply, prices will fall. Transforming the
theoretical and empirical foundations of the original Phillips curve into a diagram showing the
relationship between the inflation rate and the unemployment rate was realized through the
contributions of Paul A. Samuelson and Robert M. Solow (1960). As seen, the Phillips curve plays
an important role in the analysis of monetary policy and inflation dynamics in macroeconomic
theory. Typically, the Phillips curve has three relationships: unemployment-wages,
unemployment-inflation, and output-inflation. The linear Phillips curve assumes that the slope of
the curve is constant, and therefore the sacrifice ratio (the trade-off rate between unemployment
and inflation) is constant regardless of the rate of decline in inflation. On the other hand, the non-
linear Phillips curve suggests that the rate of decline in inflation affects the sacrifice ratio. Whether
the Phillips curve is linear or not, or the shape of the curve, is important in determining the

monetary policy to be implemented (Xu et al. 2015: 187).

The non-linearity of the Phillips curve has various policy implications. The first of these is
that the same policy action may have different real effects depending on the phase of the cycle.
Accordingly, stronger effects are observed during loose periods, and weaker effects are seen during
tight periods where most of the action is absorbed by prices. Furthermore, the effectiveness of
contractionary policies in reducing inflation will be greater than expected based on a linear model;
similarly, during periods of high unemployment, expansionary policies will be less inflationary
than expected. In this sense, more vigorous policies may be adopted to stimulate a weak economy.

Ultimately, it implies that the slope of the Phillips curve is related to the level of inflation rather
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than the output gap, and that monetary policy may have a longer response time during periods of

low inflation compared to periods of high inflation (Cristini and Ferri, 2021: 1132).

This study was conducted to empirically test whether there is a trade-off between the
unemployment and inflation rates, as expressed by the Phillips curve, in Turkey based on the
aforementioned theoretical requirements. For this purpose, the study uses monthly data from the
period '2005:01-2023:09' to test whether the relationships predicted in the Phillips curve analysis
are valid for the Turkish economy. The starting point of the dataset in 2005 is due to the availability
of monthly data from that year onwards. To test the validity of the Phillips curve in this study, two
separate models were established: one for the general unemployment rate and one for the youth

unemployment rate. The basic equation of the models established is as follows:
LPPIl; = ay + a1U; + €; (1)
LPPI; = ay + a1 YU, + € (2)

To estimate the models defined in equations (1) and (2), unit root tests were first applied to
the series used in the analysis. Subsequently, the Johansen cointegration test was selected as the
analytical tool to test for a cointegration relationship among the variables in question. According
to Engle and Granger (1987), who introduced the concept of cointegration to the literature, if two
time series are not stationary and the linear combination of these two time series is stationary, then
these series can be said to be cointegrated. In this context, the Johansen cointegration test uses the
trace test and the maximum eigenvalue test to determine the number of cointegrating vectors
(Johansen, 1988; Johansen & Juselius, 1990). The significance of the long-term cointegration
relationship depends on the series used in the analysis being stationary at their first differences,
I(1). Therefore, the Johansen cointegration approach is generally applied to I(1) parameters

(Mushtaq et al., 2023).

In this study, which examines the validity of the Phillips curve in the Turkish economy, two
important conclusions have been reached. First, during the analyzed period (2005:01-2023:09), a
trade-off or negative relationship between inflation and unemployment rates was identified in the
Turkish economy. The second significant result is that the Phillips curve is valid for both the model
established for the general unemployment rate (ages 15+) and the model established for the youth
unemployment rate (ages 15-24). It is important to evaluate the results obtained in the context of

developments in the Turkish economy over the last 45 years. As is well known, the Turkish
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economy experienced three major economic shocks during the 1990s (the crises of 1991, 1994, and
1998-2001). As aresult of these crises, there were severe fluctuations in macroeconomic indicators.
One of the key variables of the study, the inflation rate, was measured at an annual average of
approximately 70% between 1988 and 2002. In addition to high inflation, nominal interest rates
and exchange rates also increased. Therefore, from the beginning of 2000, a fixed exchange rate
regime with a nominal anchor was implemented, but this approach ended with the crises of
November 2000 and February 2001. After February 2001, the "Transition to a Strong Economy
Program" was implemented, and implicit and explicit inflation targeting policies were chosen as
the anchor. According to the long-term results of this program, the annual inflation rate in Turkey
was able to decrease to an average level of 13.80% between 2003 and 2022. Relative price stability
was accompanied by higher unemployment rates in the labor market, as predicted by the Phillips
curve. The average annual unemployment and youth unemployment rates, which were 7.96% and
15.69%, respectively, between 1988 and 2002, were measured at 11.01% and 20.59%, respectively,
for the period 2003-2022. These results indicate that the inflation targeting policy has a certain
degree of power in explaining the current high unemployment in the Turkish economy. However,
an indirect result obtained in this study related to the labor market also provides a different
perspective on the causes of unemployment. The presence of unit roots in both unemployment rate
variables indicates that the unemployment hysteresis hypothesis is also valid in the Turkish
economy. Therefore, it can be said that the equilibrium and actual unemployment rates have
continuously fluctuated during the period in question. In other words, the validity of the Phillips
curve does not imply the existence of a single equilibrium unemployment rate that would ensure
price stability in Turkey. Consequently, it is possible to say that inflation targeting policy is not the
sole cause of structural unemployment in the Turkish economy. At this point, identifying the
microeconomic foundations of unemployment and revealing potential real wage rigidities will have
a complementary role in explaining high unemployment rates. This is because current
unemployment rates are above the level that would be deemed acceptable for maintaining price
stability. Ultimately, this indicates that there is an output gap in the country's economy. In addition
to increasing total factor productivity, achieving price stability at an output level closer to full
employment by integrating the idle workforce into employment is likely to bring about a

sustainable equilibrium unemployment rate.
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Hizmet ve iiretim isletmelerinin karsilastigi kamgi etkisi, tedarik zincirinde biiyiik

dalgalanma ve kaos etkisi olusturmaktadir. Konut tedarik zincirinde kamg1 etkisinin

ortaya ¢ikma olasiliginin bilinmesi, barinma ve konut sorununun ¢éziimii veya gerekli

olan konut politikalarinin gelistirilmesi agisindan 6nemlidir. Calismada Tiirkiye’de

konut tedarik zincirinde kamgi etkisinin ortaya ¢ikma durumunun tespit edilmesi

amaclanmistir. Konut tedarik zincirinin yapisal 6zellikleri arastirilarak diger ¢cogu

tedarik zincirleri ile karsilastirilmistir. Konut tedarik zincirinin farklilagan yapisal

ozelliklerinin kamg1 etkisini ortaya c¢ikarmaya etkileri, yapilan Kkarsilagtirmali

incelemeler sonucunda ortaya konulmustur. Konut tedarik zincirinin, zincirdeki aktor Anahtar Kelimeler
sayis1, arz siiresi ve {iriin 6zellikleri gibi yapisal 6zelliklerinin diger cogu tedarik Konut tedarik zinciri,
zincirlerinden farkli oldugu belirlenmis ve bu 6zelliklerin konut tedarik zincirinde Kamgi etkisi,
kamg etkisinin ortaya ¢ikmasina olumsuz yonde katki sagladigi sonucuna ulasilmistir.  Konut arzi,

Konut piyasasinda arz talep durumu ve konut tedarik zincirinin mevcut yapisi dikkate Konut piyasasi
alindiginda Tirkiye’de konut tedarik zincirinde bir kamg¢i1 etkisinin beklenilmedigi

vurgulanmistir. JEL Kodu
R30, R31, R39
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Investigating the Bullwhip Effect in the Housing Supply Chain

ABSTRACT

The bullwhip effect faced by service and production businesses creates significant

fluctuations and chaos in the supply chain. Understanding the likelihood of the

bullwhip effect in the housing supply chain is important for solving housing issues and

developing necessary housing policies. The study aims to identify the occurrence of

the bullwhip effect in the housing supply chain in Turkey. The structural characteristics

of the housing supply chain have been investigated and compared with many other

supply chains. The effects of the differentiated structural features of the housing supply

chain on the occurrence of the bullwhip effect have been revealed through comparative

examinations. In the study, it has been determined that the structural characteristics of Keywords

the housing supply chain, such as the number of actors in the chain, supply lead time, Housing supply
and product characteristics, differ from many other supply chains. The conclusion has chain,

been reached that these features contribute negatively to the emergence of the bullwhip Bullwhip effect,
effect in the housing supply chain. Taking into account the supply-demand situation in Housing supply,
the housing market and the current structure of the housing supply chain, it is stated Housing market

that the expectation of a bullwhip effect in the housing supply chain is not anticipated
in Turkey. JEL Classification
R30, R31, R39

1. Giris

Konut, barinma ihtiyacini karsilayan bir ara¢ olmanin yani sira, giiniimiiz toplumlarinda
bireyler i¢in glivenlik, sosyallesme, aidiyet, huzur ve giiven gelistirme gibi bir¢ok farkli fonksiyonu
saglamaktadir. Sosyo-kiiltiirel ve ekonomik yasam standartlarinin bir ¢esit gostergesi olarak da
nitelendirilmektedir. Diger taraftan; alinip satilabilen, teminat olarak kullanilabilen ticari bir {iriin,
bir yatinm aract veya kiralanmak suretiyle gelir elde edilmesi miimkiin olan bir ara¢ olma
ozelliklerine sahiptir. Gerek hanehalki tiikketim harcamalar igerisinde gerekse iilke ekonomisi
igerisinde Onemli bir yere sahip olan konut piyasasi diger iiretim sektorleriyle de etkilesim
igerisindedir (Bolat ve Senol, 2020). Baska bir ifade ile insaat ve gayrimenkul sektorii ile bu
sektoriin onemli bir bileseni olan konut sektorii Tiirkiye ekonomisinin onemli siiriikleyici

sektorlerinden biri olarak nitelendirilmektedir (Demir, 2015).

Tirkiye’de ozellikle 1950’11 yillardan itibaren meydana gelen niifus artis1 ve ¢ogunlukla
kirdan kente go¢ seklinde ortaya ¢ikan niifus hareketliligi, kentsel alanlarda konut problemini
onemli bir sorun haline getirmistir. Genellikle planlama, mimarlik, sosyoloji, antropoloji, ekonomi,

politika ve kentsel gelisimin karma bir problemi olarak goriilen (Zorlu Kaman ve Tanrivermis,
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2023) ve gilinlimiizde konut finansman sorunu olarak giincelligini koruyan barinma sorunu, kentsel
alanlarda ve 6zellikle biiyiik kentlerde etkili olmaya devam etmektedir. Ulkede karsilasilan konut
sorunu ¢ogunlukla arz-talep dengesizligi sonucunda ortaya ¢ikmaktadir. Genellikle ¢ogu donemde
konut arzi, konut talebini karsilamakta yetersiz kalmistir. Baska bir ifade ile kentsel alanlarda ve
ozellikle metropol kentlerde konut arzinin niteligi ve niceligi, konut sorununun c¢dziime

kavusturulmasinda yetersiz kalmaktadir (Hayrullahoglu vd., 2021; Atasoy ve Tanrivermis, 2023).

Insanlarin insan onuruna yarasir kosullar icinde barinmalar1 anlamina gelen konut hakkinin
(Keles, 2024) saglanmasi ve konut sorununun ¢oziimii i¢in gerekli olan politikalarin belirlenmesi,
yeterli konut arzinin saglanmasi ve basarili konut yatirimlarimin yapilabilmesi i¢in konut
piyasasinin ve konut tedarik zincirinin biitliinciil bir bakis agisiyla incelenmesi Onemli
goriilmektedir. Bu ¢alismada diger birgok iiriin tedarik zincirlerinde karsilagilan kamgi etkisinin,
Tirkiye’de konut tedarik zincirinde ortaya ¢ikma ihtimalinin tespit edilmesi amaglanmistir. Bu
dogrultuda Tiirkiye’deki konut tedarik zincirinin yapisi detayli olarak incelenmis, diger tedarik
zincirleri ile karsilastirilarak yapisal 6zellikleri ortaya konulmustur. Kamci etkisi kavramu, literatiir
arastirmasina dayali olarak ele alinmis ve kisa stireli {iriin kitliklarina, asir1 liretime ve lojistik
darbogazlara sebep olabilen kamgi etkisinin konut tedarik zincirinde ortaya ¢ikma durumu
degerlendirilmistir. Konut tedarik zincirinin 6zellikle diger tedarik zincirlerinden farklilasan
yapisal Ozellikleri sebebiyle kamgi etkisini etkileme durumlar tespit edilmis ve elde edilen
sonuglar daha once Tursun (2022) tarafindan yapilmis olan konut piyasasi arastirma modeli

sonuglari ile karsilastirilarak degerlendirilmistir.
2. Tedarik Zincirinde Kamg¢1 Etkisi

Konut tedarik zincirinde kamgi etkisinin arastirilmast amaciyla yapilan calismada 6ncelikle
“tedarik zinciri” ve “kamgc1 etkisi” kavramlarina agiklik getirilmis, literatlir arastirmasi ile s6z

konusu kavramlar detayl1 olarak incelenmistir.
2.1. Tedarik Zinciri

Belirli bir {irliniin, belirli bir zaman aralifinda, belirli bir piyasada ve belirli bir fiyattan
satmak amaciyla piyasaya siiriilen miktari, arz olarak ifade edilmektedir. Arz edilen mal, diger
kosullar sabitken, belirli bir fiyattan satilmak istenilen miktar1 ifade etmekte olup, arz edilen

miktarin tamaminin satilmamasi, baska bir ifade ile arz miktar1 ile satilan miktarin esit olmamasi
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miimkiindiir (Dinger, 2018). Arz edilen malin tamaminin satilamamasi ise arz fazlasi olarak ifade

edilmektedir.

Belirli bir piyasadaki belirli bir iirliniin piyasaya arz edilmesi i¢in bir¢ok farkli agsamada
hazirliklarin yapilmasi gerekebilmektedir. Arzin saglanabilmesi i¢in gerekli olan tedarik¢i, fabrika,
depo, magaza ve tiiketiciyi birbirine baglayan ag, tedarik zinciri olarak ifade edilmektedir
(Nahmias, 2015). Tedarik zinciri, arz edilecek olan mallarin yalnizca bir yerden bagka bir yere
nakledilmesi degil, ayn1 zamanda mallarin kaynaktan tiiketiciye kadar hareketi, ham maddeden
itibaren nihai iiriin ve tiiketiciye ulasincaya kadar gerekli olan tiim islemlerin olusturdugu zincirdir

(Akbal, 2020; Long, 2012; Yegengil vd., 2012).

Birbiri ile iligki icerisinde olan iiretici, toptanci, dagitici, perakendeci ve tiiketiciden
meydana gelen ve bunlarin her biri arasinda bilgi akigini1 saglayan sistem olarak ifade edilebilen
tedarik zinciri, ayn1 zamanda herhangi bir is koluna ait malzeme teminini, tiiketici talebi ile
iliskilendirmek iizere yapilan aktivitelerin tamamini ifade eden kapsayict bir kavramdir (Min ve
Zhou, 2002; Pektas vd., 2013). Arzi olusturmak i¢in calisan farkli aktorlerin karsilikli fayda
saglamak tizere kurduklar1 organizasyonlarin is birliklerinin bir sonucudur (Akbal, 2020). Her
sektorde farklilik gosterebilmekle beraber, ¢ogu tedarik zincirlerinde ham madde veya malzeme
tedarikgisi, iretici, dagitict (distribiitdr), toptanci, perakendeci ve miisteri olmak iizere farkli
aktorler veya bunlarin bir kombinasyonundan olusan aktorler bulunmaktadir. Bu aktdrler arasinda

gergeklesen bilgi, para ve iirlin veya hizmet akis yonleri Sekil 1°de gdsterilmistir.
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Sekil 1. Cogu Tedarik Zincirindeki Aktorler ve Akislar

Tedarik zincirinde yer alan aktorlerin, zincirdeki diger aktorlerle de iliski kurmalar gerekir.
Tedarik zinciri; yukar1 dogru (upstream) ve asagi dogru (downstream) paydaslardan olugmaktadir.
Yukar1 dogru (upstream), isletmeye liretim i¢in gerekli hammade vb. girdileri saglayan diger

isletmeler, asag1 dogru (downstream) ise isletmeyi miisteriye baglayan zincirdeki diger paydaslar
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seklinde ifade edilebilmektedir (Tanriverdi, 2010). Klasik bir tedarik zincirinde, zincirdeki her bir
aktor kendi envanter kontrolii ile tiretim ya da dagitim ve siparis islerinden sorumludur. Saglikli ve
dogru isleyen bir tedarik zinciri yapisim1 olusturabilmek ve bu zinciri basarili bir sekilde
yonetilebilmek i¢in tedarik islevinin dogru ¢alismasi gerekmektedir (Disney ve Towill, 2003; Biger
ve Omiirgdniilsen, 2019). Tedarik zinciri aktdrleri arasindaki ileri ve geri yonde bilgi akisini ve

geribildirimleri saglayan sistem, karsilikli fayda ve gliven esasina dayanmaktadir.
2.2. Kamgqi Etkisi

Tedarik zinciri aktorleri arasinda birtakim iliskiler bulunmaktadir. Kamgi etkisi, tedarik
zinciri  aktorleri arasindaki iligkilerde kartopu etkisi olusturarak biiyliyen baz1 kiiciik
farklilagmalarin siirece olan etkisini ifade etmektedir. S6z konusu etkinin siire¢ igerisindeki
degismenin, kamg¢min havadaki hareketine benzemesi sebebiyle “kamgi etkisi” olarak
adlandirilmistir (Ayvaz, 2016). Tedarik zinciri yonetimi igin temel bir teori olan kamg1 etkisi
kavramu, tiiketici talebindeki beklenmeyen bir artisin, tedarik zincirinin iist kismina yansiyacagina
ve etkisini artiracagina, bunun neticesinde de kisa siireli {iriin kitliklarina, asir1 iiretim ve lojistik
darbogazlara sebep olacagim isaret etmektedir (Handfield vd., 2020). Ureticilerin, siparis
bliytikliigi, teslimat siiresi ve benzer faktorlerden yararlanarak kamgi etkisini ne sekilde kontrol

altinda tutacaklarini planlamalar1 gerekmektedir (Akbal, 2020; Holland ve Sodhi, 2004).

Tedarik zincirlerinde, siparis miktarinda meydana gelen degisim, son miisteri talebindeki
degisimden onemli miktarda etkilenir. Zincirin en altindaki aktoriin talebinde meydana gelen
degisiklik belirlenerek zincirin iist kismindaki aktorlere aktarilmalidir. Ancak yapilmasi gerekli
olan bu bilgi aktarimi siirecinde meydana gelen bilgi bozulmalarinin kamgi etkisine neden olacag:
g6z ardi edilmemelidir. Neticede son miisterinin talebinde meydana gelen kii¢iik bir farklilagma,
zincirin st kisminda bulunan aktoérleri 6nemli 6l¢iide etkilemektedir (Keskin, 2017; Tosun vd.,

2013).

Tedarik zincirinde isletmelerin siparis bigimleri incelendiginde, yukar akis yoniinde siparis
miktarlarinda meydana gelen degiskenlik ¢ogunlukla artmaktadir. Degiskenlikte ortaya ¢ikan bu
artis kamg1 etkisi olarak nitelendirilmektedir. Miisterinin talebinde meydana gelen en kiigiik
degisiklikler, tiim tedarik zincirine etki etmektedir. Zincirin her iiyesi talepte olusan degisikligi bir
altta bulunan halkadan daha fazla hissetmektedir (Krajewski vd., 2014). Zincirin alt kisminda yer

alan perakendeciler agisindan talep degisikligi, teslimat siiresi agisindan dnem tasimaktadir. Kamg1
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etkisine sebep olan talep dalgalanmasinin azaltilmasi, teslimat siirelerini de kisaltacaktir (Akbal,

2020; Calipmar ve Ozkara, 2014).

Kamg¢1 kavramimin ilk kullanildigr calismada kamgi etkisi, yalnizca tedarik zincirinin
tamaminda talep degisikliginin artmasi degil bununla birlikte bilgi yapisinin da bozulmasi bir
neden olarak belirtilmistir (Lee vd., 1997). Kame1 etkisi, tedarik zinciriyle ilgili performans

gostergelerinden biri olarak kabul edilmektedir (Akbal, 2020; Kandemir ve Serarslan, 2011).

Isletme yoneticileri kamci1 etkisine kars1 farkli stratejiler gelistirmek ve kamci etkisini
azaltabilmek i¢in kamg etkisini ortaya ¢ikaran etmenleri tespit etmek durumundadir. Bu duruma
sebep olan karmasik etmenlerin bilinmesi isletmelere fayda saglayabilmektedir (Paksoy ve Keskin,
2006). Uretim tedarik zincirlerinde talep tahmini, toplu siparis, fiyat dalgalanmas1 ve tayinlama
kamg1 etkisinin dort esas sebebi olarak kabul edilmektedir (Lee vd., 1997). Vaktinde
tamamlanmayan ve birikmis olan isler, karar verme, bilgi islem uygulama hatalar1 ve gecikmeleri
ise hizmet tedarik zincirindeki kamg¢1 etkisinin meydana gelme sebepleri olarak siralanabilmektedir

(Akbal, 2020; Calipiar ve Ozkara, 2014).

Kamgi etkisini meydana getiren 5 temel unsurun bulundugu ifade edilmekte olup, bunlar;
talep tahmini, siparis toplama, temin siiresi, fiyat dalgalanmasi ve arz sorunudur. Tahmin
yontemlerinin, envanter seviyesine dogrudan etkisi olmasi nedeniyle kamg¢1 etkisine neden olan
unsurlar arasinda en etkili olan1 olarak goriilmektedir (Keskin, 2017; Luong ve Phien, 2007).
Kamg1 etkisini azaltabilecek bircok farkli yontem gelistirilmeye calisilmistir. Bu ydntemler
arasinda yeniden siparis yontemlerinin gézden gegirilmesi, teslimat siirelerinin kisaltilmasi, fiyat
dalgalanmalarinin kisitlanmas: ile planlama ve performans Ol¢iimiiniin entegrasyonu yer

almaktadir (Akbal, 2020; Fransoo ve Wouters, 2000).

Isletmeler arz ve talep dengesini miimkiin oldugunca iyi kurmak durumundadir. Talepte bir
artis olmasi halinde perakendeciler, miisteri taleplerini karsilama maksadi ile {ireticiye ilettikleri
siparis miktarlarini arttirip, stok seviyesini yiikseltmek isterler. Siparis iptali olmasi1 halinde iiretici
ve perakendecilerde yigin stok meydana gelmeye baslar ve bu durum ise elde bulundurma
maliyetini arttirir. Uretici ve perakendeciler normalden daha fazla maliyete katlanmak zorunda
kalirlar. Siparislerdeki ani degisim, arz talep dengesini onemli Olciide etkilemektedir (Keskin,

2017; Tosun vd., 2013).
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2.3. Kamgi Etkisinin Belirlenmesi

Kamg¢1 etkisinin belirlenmesi igin birtakim yontemler arastirilmis olup, akademik
caligmalarda s6z konusu yontemler ve karsilastirmalara iliskin degerlendirmeler bulunmaktadir.
Chandra ve Grabis (2005) calismalarinda kamg1 etkisini 6ngérmek i¢in kullanilan yontemlerden
en iyi tahmin yontemini belirlemek amaciyla benzetim yapmuglardir. Yapilan benzetimde
otoregresif tahmin modeli, basit hareketli ortalama, naif tahmin metodu, iissel diizeltme (EXP1),
iissel diizeltme (EXP2) seklinde metotlar kullanilmistir. Calismada otoregresif tahmin modelinin
kamg¢ etkisi belirlemede daha etkin oldugu ifade edilmistir. Zhang (2004) ¢alismasinda kamgi
etkisini belirlemek amaciyla kullanilan hareketli ortalama, en kiiglik kareler ve iissel diizeltme
olmak iizere ii¢ farkli tahmin metodunu karsilastirmistir. Zhang gerek kamgi etkisinin belirlenmesi
gerekse azaltilmasinda en kiigiik kareler yonteminin daha etkili oldugunu ifade etmistir. Disney vd.
(2006) kamg1 etkisini tespit etmek amaciyla otoregresif tahmin modeli, hareketli ortalama ve
otoregresif hareketli ortalama olmak {izere {i¢ ayr1 yontem kullanmislardir. Caligmada otoregresif
hareketli ortalama yonteminin kamg1 etkisini belirlemede icin en etkili yontem oldugu sonucuna

ulasilmistir (Keskin, 2017).

Sistem yaklasimi, karmagik, dinamik geri besleme sistemlerini, bu sistemlerin unsurlarinin
dinamik davraniglarini ve zaman igindeki etkilesimlerini anlayarak analizini miimkiin kilmaktadir.
Bu sebeple sistem dinamigi, dogrusal olmayan davranisa sahip tedarik zinciri sistemlerinin
incelenmesinde biiyiik 6lc¢lide kullanilmaktadir (Poornikoo ve Qureshi, 2019). Yapilan birgok
akademik c¢alismada, politika belirleme veya farkli belirsizliklerle ya da kamgi etkisiyle
karsilasildiginda, tedarik zinciri davranisini analiz etmek i¢in sistem dinamigi yaklasimindan
faydalanilmigtir  (Olivares-Aguila ve ElMaraghy, 2021). Ornegin Ozbayrak vd. (2007)
caligmalarinda sistem dinamigi yaklasimi ile arz belirsizligi, giivenilmez tedarikciler, degisen
teslim stireleri ve bilgi paylasimi gibi farkli senaryolar altinda tedarik zincirinin performansini
arastirmigtir. Sistem dinamigi karmagsik sistemleri modelleme ve analiz etmenin etkili bir yolu
olmakla beraber, ayn1 zamanda bir karar destek sistemi iglevini de yerine getirtmektedir. Yapilan
calismada konut tedarik zincirinin yapisal 6zelliklerinin incelenmesi ile birlikte, konut piyasasini
sistem dinamigi yaklagimi ile inceleyen akademik caligmalar ve bu calismalardan elde edilen

bulgular tespit edilerek degerlendirilmistir.
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3. Konut Tedarik Zincirinde Kamg¢i Etkisi

Konut tedarik zincirinde kamg¢i etkisinden bahsedilmesi i¢in konut arzinin, konut talebinden
cok daha fazla olarak gerceklesmesi gerekmektedir. S6z konusu arz fazlasinin tedarik zincirinde
lojistik darbogazlara sebep olmasi, konut piyasasinda fiyat dalgalanmalar1 ve istikrarsizliga sebep
olmas1 muhtemeldir. Bu durumun “konut balonu” kavram ile de iliskilendirilmesi miimkiindiir.
Ciinkii konut balonu olarak bilinen piyasa kosullarinda da kamgi etkisine benzer fiyat istikrarsizligi

ve bozulan arz talep dengesi durumu s6z konusudur.

Insaat endiistrisinin diger sektorlerden belirgin bazi farklar1 bulunmaktadir. Bu farklar,
imalat endiistrisinde uygulanan birtakim ydntemlerin ingaat i¢in uygulanamamasinin nedeni olarak
aciklanmakta ve benzersizlik, sahada iiretim ve yasal gereklilikler olarak siralanmaktadir (Koskela,
1992; Kogtas Cotur, 2017). Insaat tedarik zinciri bir iiriiniin gelisiminden ziyade, siireg, tesis
isteyen bir miisteri ile baglamaktadir. Tesis olarak 6zel bir bina, yapi, yollar, demiryollar1 gibi
altyapi isleri olabilmektedir (Ofori 2000; Senyasar, 2011). insaat tedarik zincirinde insa edilen
yapmin (ilrliniin) 06zelligi geregi tedarik¢ilerden ana yiiklenici firmaya malzeme akis
gerceklesmekte ancak ana yiikleniciden son miisteriye bilinen anlamda bir fiziksel bir dagitim
gerceklesmemektedir. Uretilen iiriiniin tasinamamas1 dzelliginden dolay1 dagitilamamakta, proje
teslim edilmektedir. Bu sebeple o6zellikle dagitim ve stoklama konusundaki tedarik zinciri

uygulamalari ingaat endiistrisi i¢in genellikle gecersiz durumda olmaktadir (Kogtas Cotur, 2016).

Konutun taginmaz olmasi, dayanikli olmasi, heterojen olmasi, ¢ok sik alinip satilamayan
bir {iriin olmasi, iiretiminin/insasinin uzun siirmesi gibi bir¢ok yonii, konutu diger bir¢ok tiikketim
tirtinlerinden ayirmakta ve konut piyasasini da diger piyasalardan farklilastirmaktadir. Bu
dogrultuda konut tedarik zinciri ve bu zincirdeki aktorler de diger tedarik zincirlerinden birgok
yonii ile farklilagabilmektedir. Konut tedarik zincirinde, konutun iiretimi ve satisa arz edilmesi
asamalarmin tamaminda, uzmanlik isteyen alanlarda hizmet alimi veya taseron kullanilmasi
durumu olsa bile, cogunlukla ayni aktér rol almaktadir (Sekil 2). Halbuki diger ¢ogu tedarik
zincirlerinde, iirlinlin satiga arz edilmesi asamasina kadar olan malzeme temini, iiretim, dagitim,
toptanct ve perakendeci gibi asamalarda rol alan aktorler genellikle farkl: kisi veya isletmeler
olmaktadir. Tedarik zincirindeki aktorler arasinda gerceklesen bilgi akist ve bu akis esnasinda
meydana gelen bilgi bozulmalar1 sebebiyle kamg1 etkisinin ortaya ¢iktigir bilinmektedir. Aktor

sayisinin az olmasi durumunda daha az bilgi bozulmasinin gergeklesecegi asikar olup, daha az
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sayida aktoriin bulundugu tedarik zincirlerinde, kamgi etkisinin daha zor gergeklesebilecegi

o] i o |
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degerlendirilmektedir.

ve Yatinnm

Piyasa Analizi
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Sekil 2. Konut Tedarik Zinciri Aktorleri

Konut piyasasini ve konut tedarik zincirini diger bir¢ok piyasa ve tedarik zincirlerinden
ayiran onemli bir diger 6zellik ise konut tamamlama (arz) siiresidir. Nitekim kamg¢i etkisini ortaya
c¢ikaran en 6nemli bes unsurdan biri olarak temin stiresi sayilmistir (Luong ve Phien, 2007). Konut
projelerinin biiylikliigline bagli olarak degisebilen konut tamamlama siirelerinin, projenin
onaylanmasi, gerekli ruhsat ve izinlerin alinmasi dahil, yaklasik olarak iki yil devam ettigi
bilinmektedir (Turaboglu ve Sahin, 2016; Tursun, 2023). Tedarik siiresinin diger bircok mal ve
hizmet tedarik siirelerine gore ¢ok daha uzun olmasi, bilgi bozulmasina dayali ani bir kararla arz
miktarini arttirmay1 engellemeye yonelik etkisi bulunmaktadir. Ciinkii konut tedarikgisi, tespit
ettigi yiiksek talebin iki y1l sonra da devam edip etmeyeceginden emin olamadigi i¢in daha temkinli
davranacaktir. Ayrica uzun olan tedarik siiresi icerisinde talep ile ilgili elde edilen bilgileri kontrol
etme olanag1 daha fazla olup, bu durumun kamg1 etkisini engellemeye veya azaltmaya yonelik

etkisinin olabilecegi degerlendirilmektedir.

Gayrimenkul piyasalarinda alim satima konu olan iiriinlerin taginamaz olmasi (bir yerden
baska bir yere 0ziine zarar vermeden nakledilmesinin miimkiin olmamasi) tedarik zincirini diger
piyasa ve lrilinlerinin tedarik zincirlerinden ayirmaktadir. Konut tedarik zincirinde, diger bircok
tedarik zincirinden farkli olarak, dagitici, toptanci, perakendeci gibi aktorler bulunmamaktadir. Bu
sebeple bir bolgede asir1 miktarda konut talebi tespit edilmesi durumunda, konut {ireticilerinin
bagka bir pazar i¢in {irettikleri konutlar1 bu bolgeye nakletmeleri ve bu bolgedeki arz miktarinda
ani bir artig gerceklestirmeleri miimkiin degildir. Gayrimenkul piyasalarindaki bu 6zelligin, kam¢1

etkisini engellemeye yonelik bir etki olusturdugu sdylenebilmektedir.

Konut tedarik zincirinin yapisal 6zelliklerinden kaynaklanan ve kamg1 etkisini engelleyen

yonlerinin  detayli olarak yapilmis olan piyasa analizlerinden de goriilebilecegi
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degerlendirilmektedir. Tursun (2022)’un Ankara konut piyasasinin sistem dinamigi yaklagimi ile
incelendigi caligmasinda, 2013-2021 donemi tarihsel veriler ve 2022-2030 donemi tahmin ve
simiilasyon olmak iizere 18 yillik (216 aylik) bir periyotta, tamamlanan konut, satilan ilk el konut,
talep miktarin1 karsilagtirmistir (Sekil 3). Calismada talep, tamamlanan konut ve satilan konut
degiskenlerinin, teorik beklentilere uygun bir sekilde, uyumlu davranig sergiledikleri, incelenen
periyodun biiyiik bir kisminda satilan konut ve tamamlanan konut degiskenlerinin azalis ve artig
egilimindeki davraniglarinin birbiriyle uyumlu oldugu tespit edilmistir. Bununla beraber satilan ve
tamamlanan konut sayilarinin talepteki degisimi belirli gecikmelerle takip ettigi, talebin artisi
sonrasinda diger iki degiskenin de artigsa gectigi, benzer olarak talepteki azalisin birka¢ donemlik
gecikme ile satilan ve tamamlanan konut sayilarina yansidigr goriilmektedir (Tursun, 2022).
Incelenen dénemlerde talep ve arzin uyumlu davranis gosterdigi ve kamgi etkisi olarak

nitelendirilebilecek bir asir1 arz durumunun gézlemlenmedigi anlagilmaktadir.

90k
45k
0
1 L 87 130 173 216
Aylar
— Satilan Konut —— Talep —— Tamamlanan Konut

Sekil 3. Ankara Konut Piyasas1 Gergeklesen ve Tahmin Edilen Bazi Degiskenleri (Tursun, 2022)

Ankara konut piyasasi i¢in tespit edilen bu durumun 6zellikle istanbul, izmir gibi metropol
kentler ve hatta Tiirkiye geneli i¢in genellenmesi miimkiin olabilmektedir. Cilinkii konut piyasasini
temsil edebilecek doviz kuru, konut kredisi faiz orani, ingaat maliyetleri ve enflasyon gibi bircok
degiskenin Ulke genelinde gegerli olan ortak degiskenler oldugu (Atasoy ve Tursun, 2022) ve
bunlarin disinda 6zellikle konut satis sayilar1 ve konut fiyatlar1 gibi konut piyasasi agisindan 6nemli
olan degiskenlerin ise ayni donemlerde benzer degisimleri gosterdigi yapilan karsilastirmali

analizler sonucunda anlasilmistir (Sekil 4 - Sekil 5). Bu sebeple Ankara konut piyasasi i¢in kamg1
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etkisi olarak nitelendirilebilecek bir asir1 arz durumunun tespit edilememis olmasi durumunun

Tiirkiye konut piyasasi i¢in de ifade edilmesi miimkiindiir.
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Sekil 4. Istanbul, Ankara, Izmir ve Tiirkiye Geneli Konut Satislar1 (TUIK (2023) verileri

kullanilarak hazirlanmaistir)
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Sekil 5. Istanbul, Ankara, Izmir ve Tiirkiye geneli Konut Fiyat Endeksi (KFE)(TCMB (2023)

verileri kullanilarak hazirlanmistir).

Konut tedarik zincirinin yapisal 6zellikleri, diger cogu tedarik zincirlerinin 6zellikleri ile
karsilastirmali olarak incelendiginde, kamg1 etkisinin meydana gelmesine olumsuz yonde etkisi

oldugu (Tablo 1) sonucu ortaya ¢ikmaktadir. Bu durum karmasik sistemleri detayli olarak analiz
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etmeye olanak taniyan sistem dinamigi yaklasimi ile de incelenebilmekte olup, Tursun (2022)
tarafindan Ankara konut piyasast i¢in olusturulmus olan sistem dinamigi modeli ile de uyumlu
sonuglar1 ortaya koymaktadir. Sistem dinamigi modeli ile Ankara konut piyasasi i¢in edilen bazi
bulgularin Tiirkiye konut piyasasina genellenebildigi ortaya konulmus olup, tedarik zincirinde tiriin

kithig, asir1 liretim veya lojistik darbogazlara sebep olacak diizeyde bir kamg1 etkisinin, mevcut

Tiirkiye konut piyasasinda ortaya ¢ikmasinin, muhtemel olmadig1 degerlendirilmistir.

Tablo 1

Tedarik Zinciri Ozellikleri ve Kamg1 Etkisi

Yapisal

Konut Tedarik

Cogu Mal ve Hizmet

pazardan bagka bir
pazara nakledilmesi
miimkiin degildir.

pazara nakledilmesi
miimkiindiir.

Ozellikler Zinciri Tedarik Zincirleri Kame: Etkisi
. Genellikle tedarikei, Kamg etkisi cogunlukla aktorler arasinda
Aktor sayisi .o o .
. ST iiretici, dagitict meydana gelen bilgi bozulmasi sebebiyle
Tedarik genellikle tireticive | /.. .. .

o . . . (distribiitdr), toptanci, | ortaya ¢imasi sebebiyle, daha az sayida
zincirindeki | miisteriden ibaret g . o - LT
aktor sayist | olup (Sekil 2) daha perakendeci ve miisteri | aktdriin bulundugu konut tedarik zincirinde,

olmak {izere daha cok | kamg¢i etkisinin ortaya ¢ikma ihtimali daha
azdir. . A
sayida aktor bulunur. diigiiktiir.
Proje biiyiikliigline Tedarik siiresinin uzun olmasi, arz
gore farklilik Farkli iirlinlere gore miktarindaki ani artislarin ortaya ¢ikmasina
Tedarik gostermekle degismekle beraber, olumsuz yonde katki saglar. Uzun olan
stiresi beraber genellikle | konut tedarigine gore | tedarik siiresi boyunca bilgi akisi ve
yaklasik olarak 2 ¢ok daha kisadir. bilginin dogrulugunu kontrol etme olanagi
yil siirmektedir. bulunur.
Uriinlerin (konut) Ani agin arz, iiriinlerin bagka bir bolgeden/
0ziine zarar Cogunlukla iirtinlerin | pazardan getirilerek ani bir kararla piyasaya
Uriin tipi verilmeden bir tasinmasi ve baska bir | siiriilmesi ile de miimkiindiir. Ancak konut

taginamayan bir {irlin oldugundan, baska bir
pazardan iiriin getirilmesi ve bu sekilde
asir1 arzin olusturulmasi miimkiin degildir.

4. Sonug¢

Tedarik zinciri aktorleri arasindaki iliskilerde kartopu etkisi olusturarak biiyliyen bazi

kiigiik degismelerin siirece olan etkisi “kamg1 etkisi” olarak ifade edilmektedir. Kamg¢i etkisi,
tiiketici talebindeki beklenmeyen bir artigin, etkisini arttirarak tedarik zincirinin iist kismina
yanstyacagini ve bunun neticesinde de arz-talep dengesizligini olusturacagini ifade etmektedir.
Dolayisiyla kamg¢1 etkisinin belirlenmesi ve etkisinin azaltilmasi, piyasa dengesi ve isletmeler
acisindan 6nem tasimaktadir. Yapilan ¢calisma mevcut sartlarda Tiirkiye’de konut tedarik zincirinde
kamg1 etkisinin gergeklesip gerceklesmeyeceginin belirlenmesine yoneliktir. Konut tedarik

zincirinde kamgi etkisinden bahsedilmesi i¢in konut arzinin, konut talebinden ¢ok daha fazla olarak
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gerceklesmesi gerekmektedir. Calismada konut tedarik zincirinin yapisi detayli olarak incelenmis,
diger tedarik zincirleri karsilagtirilarak yapisal Ozellikleri ortaya konulmustur. Yapilan
karsilagtirmali analiz sonuglarina goére konut tedarik zincirinin Ozellikle ti¢ 6nemli yapisal
0zelliginin kamgi etkisinin meydana gelmesine olumsuz yonde etkisi oldugu belirlenmistir. S6z
konusu ii¢ yapisal 6zellik; konut tedarik zincirindeki aktor sayisi, tedarik siiresi ve iiriin tipi olarak

belirlenmistir.

Tedarik zincirindeki aktorler arasinda gergeklesen bilgi akisi ve bu akis esnasinda
meydana gelen bilgi bozulmalar1 sebebiyle kamg1 etkisinin ortaya ¢iktigi bilinmektedir. Konut
tedarik zincirindeki aktorlerin, diger cogu tedarik zincirlerine kiyasla sayisinin az olmasi, daha az
bilgi bozulmasina ve dolayisiyla kamg¢1 etkisinin konut tedarik zincirinde daha zor ortaya ¢ikmasina

sebep oldugu belirlenmistir.

Tirkiye’deki konut tamamlama siirelerinin yaklasik olarak iki y1l devam ettigi ve bu
stirenin diger bircok mal ve hizmet tedarik stirelerine gore ¢ok daha uzun oldugu ortaya konulmus
ve bu durumun bilgi bozulmasina dayali ani bir kararla arz miktarini arttirmay1 engellemeye
yonelik etkisi bulundugu tespit edilmistir. Ciinkii konut tedarikgilerinin belirledikleri talebe,
tedarik siiresinin uzun olmasi sebebiyle, daha temkinli yaklasacaklar1 degerlendirilmistir. Ayrica
uzun olan tedarik siiresi icerisinde talep ile ilgili elde edilen bilgileri kontrol etme olanagi daha
fazla oldugundan, daha az bilgi bozulmasi ile karsilasilacagi ve bu durumun ise kamg1 etkisini

engellemeye veya azaltmaya yonelik etkisinin olabilecegi degerlendirilmistir.

Konut piyasalarinda alim satima konu olan iiriinlerin tasinamaz olmasi (bir yerden bagka
bir yere 0ziine zarar vermeden nakledilmesinin miimkiin olmamasi) tedarik zincirini diger piyasa
ve triinlerinin tedarik zincirlerinden ayirmaktadir. Konut {ireticilerinin baska bir pazar igin
tirettikleri konutlar1 diger bir pazara nakletmeleri ve bu bolgedeki arz miktarinda ani bir artig
gergeklestirmeleri miimkiin degildir. Bu durum ise arz miktarinda ani bir artisi, dolayisiyla kamg1
etkisini engellemeye veya azaltmaya yonelik bir yapinin oldugu sonucunu ortaya ¢ikarmaktadir.
Konut tedarik zincirinin bahsedilen yapisal 6zellikleri ve konut piyasasi arz talep durumu dikkate
alindiginda, Tiirkiye’de konut tedarik zincirinde mevcut kosullarda bir kamgi etkisinin

beklenilmedigi degerlendirilmistir.
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EXTENDED ABSTRACT

The population growth in Turkey, especially since the 1950s, and the population mobility,
mostly in the form of migration from rural to urban areas, has made the housing problem an
important problem in urban areas. Today, the housing problem, which remains current as a housing
finance problem, continues to be effective in urban areas and especially in big cities. The housing
problem in Turkey is mostly caused by an imbalance between supply and demand. Generally,
housing supply has been insufficient to meet the housing demand in most periods. In other words,
the quality and quantity of housing supply in urban areas and especially in metropolitan cities are

insufficient to solve the housing problem.

It is important to analyze the housing market and the housing supply chain from a holistic
perspective in order to determine the policies required to solve the housing problem, to ensure
adequate housing supply and to make successful housing investments. In this study, it is aimed to
determine the probability of occurrence of the bullwhip effect, which is encountered in many other
product supply chains, in the housing supply chain in Turkey. To this end, the structure of the
housing supply chain in Turkey has been analyzed in detail and its structural characteristics have

been revealed by comparing it with other supply chains.

In this study, the concept of the bullwhip effect is discussed based on a literature review
and the occurrence of the bullwhip effect in the housing supply chain, which can cause short-term
product shortages, overproduction and logistical bottlenecks, is evaluated. The structural
characteristics of the housing supply chain, which differ from other supply chains, are identified
and the results are compared and evaluated with the results of the housing market research model

previously conducted by Tursun (2022).

There are a number of relationships between supply chain actors. The whip effect refers to
the effect of some small differentiations that grow by creating a snowball effect in the relationships
between supply chain actors on the process. It is called the “whip effect” because the change in the
process is similar to the movement of the whip in the air (Ayvaz, 2016). The concept of the
bullwhip effect, a fundamental theory for supply chain management, indicates that an unexpected
increase in consumer demand will be reflected and amplified upstream in the supply chain,
resulting in short-term product shortages, overproduction and logistical bottlenecks (Handfield et

al., 2020).
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In order to talk about a bullwhip effect in the housing supply chain, the supply of housing
should be much higher than the demand for housing. This oversupply is likely to cause logistical
bottlenecks in the supply chain, leading to price fluctuations and instability in the housing market.
This situation can also be associated with the concept of “housing bubble”. This is because the
market conditions known as the housing bubble are also characterized by price instability and a
deteriorating supply-demand balance, similar to the whiplash effect. The construction industry has
some significant differences from other sectors. These differences are explained as the reason why
some methods applied in the manufacturing industry cannot be applied to construction and are
listed as uniqueness, on-site production and legal requirements (Koskela, 1992; Koctas Cotur,

2017).

Due to the nature of the structure (product) being built in the construction supply chain,
material flows from suppliers to the main contractor, but there is no physical distribution from the
main contractor to the end customer. Due to the inability to transport the produced product, it
cannot be distributed and the project is delivered. For this reason, supply chain practices, especially
in distribution and stocking, are generally invalid for the construction industry (Kogtas Cotur,
2016). This study aims to determine whether the bullwhip effect will be realized in the housing
supply chain in Turkey under current conditions. In order to talk about the bullwhip effect in the
housing supply chain, housing supply should be much higher than housing demand. In this study,
the structure of the housing supply chain was examined in detail and its structural characteristics
were revealed by comparing it with other supply chains. According to the results of the comparative
analysis, it has been determined that three important structural features of the housing supply chain
have a negative impact on the occurrence of the bullwhip effect. These three structural features are

the number of actors in the housing supply chain, supply duration and product type.

The bullwhip effect is known to occur due to the flow of information between actors in the
supply chain and the information distortions that occur during this flow. The smaller number of
actors in the housing supply chain compared to most other supply chains has been found to lead to
less information distortion and therefore to a more difficult occurrence of the bullwhip effect in the

housing supply chain.

It is found that the housing completion period in Turkey is approximately two years, which

is much longer than the supply period of many other goods and services, and this has the effect of
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preventing a sudden decision to increase the amount of supply based on information distortion.
This is because housing suppliers are likely to be more cautious about the demand they determine
due to the longer lead time. Moreover, since there is more opportunity to control the information
obtained about the demand during the longer supply period, less information distortion will be

encountered, which may have the effect of preventing or reducing the bullwhip effect.

The immovability of products traded in housing markets (i.e., they cannot be transported
from one place to another without damaging their essence) distinguishes the supply chain from the
supply chains of other markets and products. It is not possible for housing producers to transfer the
housing units they produce for one market to another market and realize a sudden increase in the
supply in this region. This leads to the conclusion that there is a structure in place to prevent or
mitigate a sudden increase in the quantity of supply and thus the bullwhip effect. Considering the
aforementioned structural characteristics of the housing supply chain and the supply-demand
situation in the housing market, we conclude that a bullwhip effect is not expected in the housing

supply chain in Turkey under current conditions.
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Son yillarda siirdiiriilebilir kalkinma amaglart ¢ergevesinde iklim degisikligi ile
miicadele politikalar1 bir¢ok iilkenin temel motivasyonu olmustur. Bu nedenle gevre ile
ilgili arastirmalar literatiirde sik¢a tartisiimaktadir. Ozellikle fosil yakit tiiketiminin
cevre ve insan sagligl tizerindeki zararlari bu arastirmalarda dikkat ¢ekmektedir. Bu
amagcla kiiresel anlamda yenilenemez enerji kaynaklarinin tiiketiminin azaltilmasi ve
yenilenebilir enerji kaynaklarmin tiiketimine yonelim baglamigtir. Calismada 1973-
2021 doénemi igin Ingiltere’de saglik harcamalar1 iizerinde, CO, emisyonu, ekonomik
biiyiime, niifus, niikleer enerji tiiketimi ve yenilenebilir enerji tiikketiminin uzun ve kisa
donemli etkisi ARDL analizi ile test edilmistir. Hem uzun hem de kisa donemli sonuglar
birlikte degerlendirildiginde ozellikle yenilenebilir enerjinin saglik harcamalari
iizerindeki negatif etkisi goze carpmaktadir. Bu etki yenilenebilir enerji kaynaklarinin
kullanimindaki artigin gevreye ve insan sagligina olumlu etkisini gostermektedir. Bu
noktada cevresel tahribatin insan sagligma zararlarinin en aza indirilmesi ve
stirdiiriilebilirligin saglanmasi temiz enerji kaynaklarmin kullaniminin ve temiz enerji
yatirimlarinin arttirilmasi yoniindeki politikalar dnemlidir.
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The Effects of Nuclear Energy Consumption, Renewable Energy
Consumption and Carbon Emissions on Health Expenditures

ABSTRACT

In recent years, policies to combat climate change within the framework of sustainable

development goals have been the main motivation of many countries. For this reason,

environmental research is frequently discussed in the literature. Especially the damages

of fossil fuel consumption on the environment and human health draw attention in these

studies. For this purpose, there has been a global trend towards reducing the

consumption of non-renewable energy resources and shifting towards the consumption

of renewable energy resources. In this study, the long-run and short-run effects of CO2

emissions, economic growth, population, nuclear energy consumption and renewable

energy consumption on health expenditures in the UK for the period 1973-2021 are Keywords

tested with ARDL analysis. When both long-run and short-run results are evaluated Economic Growth,

together, the negative effect of renewable energy on health expenditures is particularly ~Health Expenditures,

striking. This effect shows the positive impact of the increase in the use of renewable Sustainable

energy resources on the environment and human health. At this point, policies to Development,

increase the use of clean energy resources and clean energy investments are important Renewable Energy

to minimize the damages of environmental destruction to human health and to ensure

sustainability. JEL Classification
F43, H51, Q01, Q20

1. Giris

Her toplumun gelismesine katki saglayan birgok faktdr bulunmaktadir. Ulke refahini
arttiran beseri sermayenin en 6nemli faktorlerinden biri saglik unsurudur (Barro, 1996). Saglik
unsuru, kisinin bireysel ya da toplumsal varliginin bedenen ve zihinsel anlamda saglikli olmasi
ile iligkilidir. Saghk diizeyi yiiksek olan toplum ve bireyler, iiretimlerini ve verimliliklerini
artirarak tilke refahim1 da artirmaktadir. Bu acidan sagligi bozan faktorlerin belirlenmesi
onemlidir. Saglig1 bozan faktorlerin 6nemli sebeplerinden biri ¢evresel kalitenin bozulmasidir.
Cevresel kalitenin bozulmasi ile 6zellikle gelismekte olan tilkelerde hastaliklarin ve dliimlerin
artmas1 (D’amato vd. 2015; Lu vd. 2017), isgilicii verimliligini azaltmasina bu durumun
ekonomilere maliyet olusturmasina dikkat g¢ekilmektedir (Yacour vd. 2023). Bu noktada
caligmada saglik harcamalar {izerine (SH), karbondioksit emisyonu (CO,), niifus (N), gayri
safi yurt ici hasila (BY), niikleer enerji (NE) tiiketimi ve yenilenebilir enerji (YE) tiiketiminin

etkileri arastiriimistir.

Insan saglig iizerindeki olumsuz etkilerinin azaltilmasi icin g¢evresel kirlilik ile
ekonomik biiylime baglantisinda aragtirmalarin ilk odak noktasi ¢evre kirliligi ve ekonomik
biliyiime arasinda ters U iligskisi Grossman ve Kruger (1993) tarafindan ortaya atilan EKC

hipotezidir. Bu iligki, iilkelerin kalkinma diizeylerinin artis1 ile ¢evresel kirliligin de artacagina
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isaret etmekte ve ekonomik biiyiime belirli bir esik asildiktan sonra cevresel bozulmay1
azaltacagin1 gostermektedir (De Bruyn vd. 1998; Galeotti ve Lanza, 2005; Managi ve Jena,
2008; Pata, 2021; Anwar vd. 2022; Bao ve Lu, 2023). Cevresel kirlilik ve milli gelir arasindaki
bu iligkiyi gosteren EKC hipotezi birgok ¢alisma ile dogrulanmistir (Jalil ve Mahmud, 2009;
Pao ve Tsai, 2010; Ahmed ve Long, 2012; Shahbaz vd. 2014; Zhang vd. 2017; Haseeb vd.
2018; Raza ve Shah, 2018; Sahin vd. 2019; Luan vd. 2022). Bunun yan1 sira EKC hipotezini
gecersiz bulan ¢aligmalar da mevcuttur (Twerefou vd. 2016; Lin vd. 2016; Hossain vd. 2022;
Dai vd. 2023).

Aragtirmalarda dikkat g¢ekilen bir diger onemli nokta CO; neden oldugu cevresel
kirlilikteki artistir. Cevresel kirlilige neden olan CO; emisyonlari petrol, dogal gaz ve komiir
gibi fosil yakitlardan olugsmaktadir (Chen vd. 2019; Saidi ve Omri, 2020; Sahin ve Ayyildiz
2020; Xu vd. 2022; Osman vd. 2023; Sadiq vd. 2022). Ozellikle gevre kirliliginin saglik
iizerindeki etkileri son yillarda arastirilmaktadir. Bu noktada Narayan ve Narayan (2008), cevre
kirliliginin maliyetlerinin saglik harcamalarimi arttirict etkisine dikkat ¢ekmistir. Cevresel
maliyetin ana kaynagi olarak hava kirliligi gosterilmekte ve hava kirliliginin insan sagligina ve
emek verimliligine olumsuz etkisine dikkat ¢ekilmektedir (Hansen and Selte, 2000; Brunekreef
and Holgate, 2002; Xu vd. 2022). Kiiresel anlamda enerji talebinin ve arzinin artmasi, bunun
da biiytik bir kismimin fosil yakitlar ile karsilanmas1 ¢evresel kirliligi arttirict ve bireyin yasam
kalitesini azaltici nedenler arasinda gosterilmektedir. Bu noktada ¢evre ve insan sagligi igin
niifus ve kentlesme oranlarindaki artis biiyiik bir tehdit olusturmaktadir (Li vd. 2016; Giles-
Corti vd. 2016; Liu vd. 2017; Liang vd. (2019). Diinya Saglik Orgiitii tarafindan yayilanan
raporda CO; emisyonlarinin %181 enerji ve konut sektorlerinden kaynaklanmaktadir. Raporda
bu tehdite karsi temiz enerji kaynaklarinin 6nemine dikkat g¢ekilmektedir (Karaaslan ve
Camkaya, 2022). Bu baglamda, son yillarda iilkeler 6zellikle CO> oranlarini azaltmak ve
siirdiiriilebilirlik amaglarina yonelik enerji tiiketimini gerceklestirebilmek icin yenilenebilir
enerji kaynaklarma yonelmektedir. Temiz enerji kaynaklarina gecis ile CO; oranlarinda
goriilecek azalmanin saglik faktorlerinde iyilesmeye neden olabilecegi vurgulanmaktadir
(Yacour vd. 2023). Bu hususta niikleer enerji (Menyah and Wolde-Rufael, 2010; Iwata vd.
2010; Baek ve Pride, 2014; Lee vd. 2017; Lau vd. 2019; Nathaniel vd. 2021; Pata ve Samour,
2022; Jahanger ve Usman, 2023) ve yenilenebilir enerji kaynaklar1 CO, azaltmada 6nemli
kaynaklar olarak goriilmektedir (Baek, 2016; Apergis vd. 2018; Dong vd. 2018; Sarkodie ve
Adams, 2018; Acheampong vd. 2019; Saidi ve Omri, 2020; Zafar vd. 2020; Azam vd. 2021;
Usman ve Radulescu, 2022).



496

Insan saglig1 ve gevre iizerine zararm en aza indirilecegi, temiz enerji kaynaklarinin
kullanilmas1 ve c¢evresel tahribati azaltici politikalar ile kiiresel anlamda birgok iilkede
yenilenebilir enerji kaynaklari iiretiminin ve tiikketiminim arttig1 goriilmektedir. Bu iilkelerden
biri de Ingiltere’dir. Avrupa’nin en biiyiik {i¢iincii enerji tiiketicisi konumunda olan Ingiltere’de
fosil yakitlar toplam enerji arzinin %75’ini toplam enerji talebinin ise %77’ isini
olusturmaktadir. Ingiltere’nin toplam enerji iiretim ve tiiketimi iginde yenilenebilir enerji ve
niikleer enerjinin paymnda son yillarda artis gerceklesmistir (IEA, 2022). Bu cercevede
calismada, Ingiltere icin SH iizerinde CO», BY, N, NE tiiketimi ve YE tiiketiminin uzun ve kisa
donemli etkisi dinamik olarak ele alinmaktadir. Yenilenebilir enerji kaynaklariin, 6zellikle
niikleer enerjinin saglik harcamalar1 iizerine etkisini arastiran c¢aligmalarin sinirli olmasi
sebebiyle calismanin literatiire 0zgiin bir katki saglayacagi diistiniilmektedir. Calismanin
devami su sekilde planlanmistir: 2. boliimde ampirik literatiiriin tanitilmasi; 3. boliimde veri,
metedoloji ve ampirik modelin agiklanmasi; 4. boliimde ampirik sonuglarin sunulmasi; 5.

boliimde sonug ve politika onerilerinin sunulmasi seklindedir.
2. Literatiir

Son yillarda iklim degisikligi ile miicadele politikalar1 birgok iilkenin temel
motivasyonu olmustur. Saglik harcamalar ile ¢evresel kalite gostergeleri iliskisine yonelik
caligmalar olsa da ampirik literatiir hala sinirlidir. Kiiresel iklim krizi ile miicadele ile dikkat
ceken aragtirmalarda fosil yakit tiiketiminin neden oldugu COz’nin g¢evre ve insan sagligi
iizerindeki zararlar tartisiimaktadir (El- Sayed ve Kamel, 2020). Bu amagcla kiiresel anlamda
yenilenemez enerji kaynaklar1 ile miicadele baslamis ve yenilenebilir enerji kaynaklarinin
kullanimina yonelim gergeklesmistir. Dong vd. (2021) Cin’de sanayilesme ve kentlesmenin
yogun oldugu alanlarda COz’nin daha biiylik saglik sorunlarina neden olduguna dikkat
cekmektedir. Yenilenebilir enerji ve yesil inovasyona yatirim yapmasina ragmen
CO> oranlarinin yiiksekligi Cin’in ¢evresel bozulmada ciddi etkisini ortaya koymaktadir.
CO; oranlarini azaltma ¢abasi ile Cin ve diger iilkeler karbon nétrliigii, kiiresel sicakligi 1.5
°C ile sinirlandirma ve gevresel siirdiiriilebilirligi arttirici politikalar hedeflemektedir (Chen and

Lin, 2021; Usman ve Radulescu, 2022; Wang vd. 2023).

Aragtirmacilar son zamanlarda saglik harcamalari, yenilenebilir enerji ve CO; emisyonu
iliskisine odaklanmistir. Boachie vd. (2014) 1970-2010 donemi FMOLS yo6ntemini kullanarak
Gana icin GDP, yasam beklentisi, dogum oranlar ile saglik harcamalar1 arasinda pozitif bir
iligki bulurken, CO;’nin saglik iizerine olumsuz etkisine dikkat ¢ekmislerdir. Apergis vd.
(2018) 1995-201 donemi 42 Sahra Alt1 Afrika tilkeleri igin Panel veri analizi, FMOLS ve DOLS
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yontemleri ile konuyu arastirmiglardir. Calismada, yenilenebilir enerji tiiketimi ile CO» arasinda
cift yonli nedensellik iliskisi ve uzun donemde yenilenebilir enerjiden saglik harcamalarina
dogru tek yonlii nedensellik iligkisi tespit edilmistir. Uzun vadede yenilenebilir enerji tiiketimi
ve saglik harcamalarinin CO; oranini azalttigini belirlemislerdir. Apergis vd. (2018) 50 ABD
eyaletinde 1966-2009 donemi verileri ile Kantil regresyon ve ARDL analizi ile CO;
emisyonlarinin kisi bagina saglik harcamalarinin yiiksek oldugu eyaletlerde nispeten daha
yliksek oldugu sonucuna ulagsmislardir. Zaidi ve Saidi (2018) Sahra alt1 Afrika iilkeleri i¢in
1990-2015’e kadar VECM Granger nedensellik, panel ARDL yontemleri ile saglik
harcamalarindan kisi bagina diisen GSYH’ye tek yonlii bir iliski bulunurken, saglik harcamalari
ile CO; arasinda ¢ift yonlii iliski tespit etmislerdir. CO2 ve kisi basina diisen GSYH arasinda
cift yonlii iliski bulmuslardir. Wang vd. (2019) 1995-201 donemi Pakistan i¢in ARDL, VECM
Granger nedensellik ile saglik harcamalari, CO2 ve GDP arasinda kisa ve uzun donemde anlamli
bir nedensellik iligkisi tespit etmislerdir. Calismada, saglik harcamalar1 ile CO, ve GDP
arasinda c¢ift yonlii Granger nedensellik iligkisi tespit esilmistir. Kisa donemde ise CO2 den
saglik harcamalarina tek yonlii nedensellik iliskisi bulunmustur. Karaaslan ve Camkaya (2022),
Tiirkiye i¢in 1980-2016 donemi igin ARDL, Toda-Yamamoto nedensellik analizi kullanarak
GSYH ve yenilenemez enerji tiikketiminin CO» artist ile iligkili oldugu; saglik harcamalar1 ve
yenilenebilir enerji tiiketiminin de CO>’deki azalisla iliskili oldugu sonucuna ulagmiglardir.
Nedensellik testi sonucuna gore GDP, saglik harcamalari, yenilenebilir enerji ve yenilenemez
enerji tiikketiminden CO>’ye dogru tek yonlii nedensellik iligkisi tespit etmislerdir. Saleem vd.
(2022) 2008-2018 donemi i¢in 38 OECD iilkelerinde Panel VAR analizi, GMM yo6ntemleri ile
COz ve saglik harcamalari arasinda ¢ift yonlii ve pozitif iligki bulunurken, enerji tiretimi ve CO2
arasinda pozitif tek yonlii bir iliski tespit etmislerdir. Calismada, COz ile enerji iiretimi arasinda
onemsiz bir iliski oldugu sonucuna ulasmislardir. Aydin ve Bozath (2023), Tiirkiye’de
yenilenebilir enerji tiiketimi, CO», miilteci niifusu ve ekonomik biiyiimenin saglik harcamalari
iizerine etkisini Fourier esbiitiinlesme testi ile incelemislerdir. Calismada, saglik harcamalari ile
aciklayict degiskenler arasinda uzun vadeli iliski tespit edilmistir. CO2'nin saglik harcamalarini
arttirdigit ve yenilenebilir enerji kaynaklarinin saglik harcamalarin1 azalttigi sonucuna
ulagmiglardir. Nica vd. (2023), Dogu Avrupa iilkeleri i¢in CS-ARDL ve kantil regresyon
yaklagimlart ile saglik harcamalarindaki artisin, yenilenebilir enerji tiiketiminin, kurumsal

kalitenin saglik sonuglarini iyilestirdigi tespit etmislerdir.
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3. Veri Seti ve Ampirik Metodoloji
3.1. Veri Seti

Bu calismada, 1973-2021 dénemi icin Ingiltere’de SH iizerinde, CO2, BY, N, NE
tikketimi ve YE tiiketiminin uzun ve kisa donemli etkisi deneysel olarak test edilmistir. Verilerin
varligina bagli olarak kurgulanan ampirik analiz maksimum goézlem sayisini igermektedir.

Asagidaki Tablo 1°de, calismada kullanilan degiskenlere ait birtakim bilgiler sunulmustur.
Tablo 1

Degiskenleri Tammlayan Ozet Ifadeler

Sembol Degiskenlerin tanimlanmasi Kaynak
SH Kisi basina saglik harcamalari OECD
CO,  Karbondioksit emisyonu (Milyon ton) BP
BY Kisi basit GSYH Diinya Bankast
N Niifus Diinya Bankasi
NE Kisi basi niikleer enerji titkketimi BP
YE Kisi bas1 yenilenebilir enerji tiikketimi BP

3.2. Ampirik Metodoloji

Calismanin ampirik analizi i¢in kurgulanan model Wang vd. (2019) ve Shahzad vd.
(2020)’1n calismalarindan hareketle Ingiltere icin SH iizerinde CO2, BY, N, NE tiiketimi ve YE
tiketiminin uzun ve kisa donemli etkisini dinamik olarak inceleyen bir modeli dikkate

almaktadir. Bu baglamda, ¢calismanin modeli asagidaki gibidir:

SH,=(C0,,,BY,,N,,NE,,YE, ) (1)

Degiskenler arasindaki olasi coklu dogrusal baglantidan kaginmak ve esnekliklerin elde
edilmesi amaciyla degiskenlerin dogal logaritmalar1 alinmistir. 1’numaral esitligin logaritmik

doniisiimii su sekildedir:
InSH, =a+fInCO, + B, InBY + B, InN,+ B, InNE, + B, InYE, +¢, )

burada; In= degiskenlerin dogal logaritmasinin alindigimi, ve t=1973,........ ,2021 gosterir.
Ayrica €, bagimsiz ve esit olarak dagitilmis (iid) ~ N (p, r?) hata terimini ifade etmektedir.
Denklemde « , modelin sabitini, 1, CO2 emisyonu degiskeninin katsayisidir ve isareti pozitif
olarak beklenmektedir. B2, kisi bast BY degiskeninin katsayisidir ve isareti pozitif olarak

beklenmektedir. B3, niifus, P4, kisi basi niikleer enerji, S, kisi basi yenilenebilir enerji

degiskeninin katsayisidir ve sirasiyla isaretleri pozitif, negatif ve negatif olarak beklenmektedir.

3.2.1. ARDL Yaklasimi
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Bu ¢alismada, degiskenler arasindaki uzun ve kisa donemli dinamik iligkileri aragtirmak
icin gecikmesi dagitilmig otoregresif model olarak adlandirilan (ARDL) yaklagimindan
yararlanilmistir. Bu yaklasim, Pesaran vd. (2001) tarafindan literatiire kazandirilmistir. ARDL
modeli, literatiirde var olan (Engle ve Granger, 1987; Johansen ve Juselius, 1990)
yaklagimlarma gore belli bash birka¢ avantaja sahiptir. Avantajlardan ilki, ARDL yontemi
bagimli degiskenin I(1) olmas sartiyla, bagimsiz degiskenlerin farkli derecelerden (1(0) veya
I(1)) duragan olmasi durumunda esbiitiinlesme iligkisinin arastirilmasina izin vermesidir.
Ikincisi, esbiitiinlesme denklemine hata diizeltme parametresi eklenerek ayn1 anda uzun ve kisa
donem iligkilerin elde edilebilmesidir (Pesaran vd., 2001). Sonuncusu ise belirttigi iizere bu
modelin, kiigiikk drneklemler de bile etkili tahmin sonuglar iiretmesidir (Alola, 2019). Bu
avantajlardan otiirli, bu ¢alismada ARDL yaklagimindan yararlanilmigtir. Kurgulanan ARDL
denklemi asagidaki gibidir:

P q q q q
AlnSH,=a,+) BAINSH,  +) BAINCO,  +Y BAINBY, +) BAIN, +> BAINNE,  +
= i=0 i=0 i=0 i=0 3)

9
z BAIYE,  + A4 InSH,  +4,InCO,, ,+A;nBY,_ +A4,InN,_, + A, InNE,_ + A, InYE, | +¢,

i=0

Bu denklem, hata diizeltme parametresinin eklenmesiyle kolaylikla hata diizeltme

modeline doniistiiriilebilir (HDT):

P q q q q
AlnSH,=a,+Y BAINSH,_ +Y B,AINCO,  +> BAINBY,  +> BAIN,_ +> BAInNE,  +
i=1 i=0 i=0 i=0 i=0 (4)

q
ZﬁGA InYE,_,+AInSH,_ +A4InCO,_+AInBY_+A,InN_ +AInNE _ ++A, InYE _ +wHDT _ +¢,
i=0

burada; A kisa donem dinamiklerini gosteren fark operatoriinii, diizey degerleri uzun donem
bilgisini, t zamani, p ve q gecikme uzunluklari, HDT hata diizeltme parametresini ve € hata
terimini gostermektedir. Gecikme uzunluklari, genellikle Akaike bilgi kriteri (AIC) veya
Schwarz bilgi kriteri (SIC) vasitasiyla belirlenir.

ARDL prosediiriiniin uygulamas1 birka¢ adimda gergeklestirilir. Ik adimda, serilerin
duraganhik seviyeleri belirlenir. Cilinkii bu yontem, bagimli degiskenin I(1), bagimsiz
degiskenlerin ya diizeyde 1(0) ya da birinci farkta I(1) duragan olmasi, ikinci farkta duragan
I(2) olmamasi durumunda kullanilabilir. Calismada, duraganlik seviyeleri ilk olarak geleneksel
KPSS (Kwiatkowski vd., 1992) birim kok testiyle gerceklestirilmistir. Bu test, serilerdeki
yapisal kirilmay1 dikkate almadiklari i¢in yaniltici sonuglar verebilir (Shahbaz vd., 2013). Bunu
g6z onilinde bulundurarak, sabitli ve trendli model i¢in KPSS testiyle duraganlik arastirmasi

yapilmistir. Ardindan, serilerdeki yapisal tek kirilmaya izin veren Zivot-Andrews (ZA) (Zivot
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ve Andrews, 1992) birim kok testi uygulanmistir. Bu test, geleneksel birim kok testlerine gore
yapisal kirilmay1 dikkate aldig i¢in daha giivenilir sonuglar vermektedir. ikinci adimda, sinir
testi uygulamasinda esbiitiinlesmenin olmadigini gosteren sifir hipotez, (Ho: A = A =23 = =
As = ke =0), esbiitiinlesmenin oldugunu gosteren alternatif hipoteze, (Hi:A # 22 # A3 £ M # s
# A # 0), kars1 test edilmistir. Bu hipotez testi, F-istatistigine dayali olarak gerceklestirilir.
Hesaplanan F-istatistik degeri Pesaran vd. (2001) veya Narayan (2005) tarafindan hesaplanan
alt 1(0) ve st I(1) kritik tablo degerleriyle karsilastirilir. Eger hesaplanan F-istatistik degeri {ist
kritik degerden biiyiikse, sifir hipotezi reddedilerek esbiitiinlesme iligkisinin olduguna karar
verilir. Genellikle Pesaran vd. (2001) tarafindan hesaplanan kritik degerler biliyiik 6rneklemler
icin Narayan (2005) tarafindan hesaplanan kritik degerler kiiciik Orneklemler igin
kullanilmaktadir (Acaravci ve Ozturk, 2010). Bu ¢calismada, 6rneklem sayis1 sinirli oldugu igin
Narayan (2005) tarafindan hesaplanan kritik degerlerden yararlanilmistir. Ugiincii adimda,
tahmini yapilan ARDL modeline ait bir takim tanisal testler kontrol edilir. Eger bu tanisal testler
istenilen kosullarda yerine getirilirse modelin dogru kurulduguna ve tahmin amaciyla
kullanilabilecegine karar verilir. Son adimda ise, Brown vd. (1975) tarafindan gelistirilen

CUSUM ve CUSUMgsq testleri ile parametrelerin istikrarliligi kontrol edilir.
4. Ampirik Bulgular ve Tartisma

ARDL yontemine ge¢gmeden Once degiskenlerin biitiinlesme mertebelerinin
belirlenmesi gerekmektedir. Cilinkii bu yontemin uygulanabilmesi i¢in bagimli degiskenin
biitiinlesme mertebesinin I(1) olmasi sartiyla, bagimsiz degiskelerin hi¢birinin ikinci dereceden
I(2) duragan olmamasi gereklidir. Bu yiizden, c¢alismada degiskenlerin biitiinlesme
mertebelerini belirleyebilmek i¢in dncelikle yapisal kirilmalar1 dikkate almayan KPSS ve tek
yapisal kirilmay1 dikkate alan Zivot-Andrews birim kok testlerinden istifade edilmistir. Tablo
2’deki KPSS birim kok testi sonuglarina gore sabitli modelde InSH, InCO» ve InYE degiskenleri
I(1) iken InBY, InN ve InNE 1(0)’dir. Sabitli ve trendli modelde ise InCO> ve InNE 1(0) iken
diger degiskenlerin tiimii I(1)’dir.

Tablo 2

KPSS Birim Kok Test Sonuclari

KPSS (sabitli) KPSS (1.fark KPSS (sabitli ve KPSS (1.fark
Degiskenler sabitli) trendli) sabitli ve trendli)
LM-ist.  %S5kd. LMe-ist. %5kd. LMe-ist. %S5kd. LM-ist. %S5 kd.
InSH 0.6926*  0.4630  0.0476  0.4630  0.1631*  0.1460 0.0571  0.1460
InCO; 0.7155*  0.4630  0.3130  0.4630 0.2410 0.1460 - 0.1460
InBY 0.3706 0.4630 - 0.4630  0.1648*  0.1460  0.0290  0.1460

InN 0.4289 0.4630 - 0.4630  0.4757*  0.1460  0.1198  0.1460
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InNE 0.1903 0.4630 - 0.4630 0.2742 0.1460 - 0.1460
InYE 0.5413*  0.4630  0.4239  0.4630  0.1757*  0.1460  0.1047  0.1460
Not: *; %5 anlamlilik diizeyini gostermektedir. KPSS birim kdk testi i¢in yokluk hipotezi serinin duraganligini
gostermektedir.

Tablo 3’deki ZA birim kok test sonuglarina bakildiginda ise degiskenlerin tiimiiniin
sabitte, trendde ve hem sabitte hem de trendde birim koklii I(1) oldugu goriilmektedir. Bu
baglamda, degiskenlerin hig¢biri I(2) olmadig1 i¢in ARDL yaklasimi uygulanabilir.

Tablo 3

Zivot-Andrews Birim Kok Testi Sonuclart

Degiskenler ZA ZAx ZAs
Test ist. %5 kd. Test ist. %5 kd. Test ist. %5 kd.

InSH -4.0104 -4.93 -3.7724 -4.42 -5.0145 -5.08
1997 1988 1997

InCO;, -2.2533 -4.93 -3.6771 -4.42 -3.5895 -5.08
2014 2011 2010

InBY -3.0109 -4.93 -3.7718 -4.42 -3.7252 -5.08
2008 2005 2004

InN -4.3942 -4.93 -4.4175 -4.42 -4.2028 -5.08
2004 1997 1995

InNE -2.1721 -4.93 -3.9066 -4.42 -3.8032 -5.08
1982 1997 1993

InYE -2.8178 -4.93 -3.3501 -4.42 -3.2612 -5.08
2004 1997 1996

Not. *; %5 anlamlilik diizeyini gostermektedir. ZA; = sabitte, ZA1= trendde ve ZAg = hem sabitte hem de trendde
kirilmay1 gostermektedir.

Asagidaki Tablo 4, ARDL (1,3,2,4,1,2) modeline ait smir test sonuglarini
gostermektedir. Buna gore, hesaplanan F-test istatistigi degeri %1 ve %5 onem diizeyindeki tist
sinir kritik I(1) degerlerinden daha biiytiktiir. Bu durum, esbiitiinlesmenin olmadigin1 gosteren
yokluk hipotezinin reddedildigini gostermektedir. Bu baglamda, ilgili degiskenler arasinda

uzun dénemli bir iligki vardir.
Tablo 4

Simir Testi I¢in Kointegrasyon Sonuglar:

Kritik deger %1 Kritik deger %5
Model F- istatistigi  Karar 1(0) 1(1) 1(0) 1(1)
ARDL (1,3,2,4,1,2) 7.4422 Evet 4.03 5.598 2.922 4.268
Not. Optimum gecikme uzunlugu, Akaike (AIC) bilgi kriterine gore otomatik olarak se¢ilmistir. Alt I(0) ve {ist
I(1) smurlar igin kritik degerler Narayan'dan (2005) almmustir.

Asagidaki Tablo 5, ARDL (1,3,2,4,1,2) modelinden elde edilen uzun ve kisa dénemli

tahmin sonuglarin1 gostermektedir. Buna gore, uzun donemde InSH iizerinde, InCO», InBY,
InN, InNE ve InYE’nin etkisi vardir. InCO>’deki %1°lik bir artis InSH’yi yaklasik %1.89
oranindan arttiracaktir. Daha agik bir ifadeyle, CO, emisyonlarindaki artis dolayisiyla saglik
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harcamalar1 da artacaktir. Calismadan elde edilen bu bulgu Zaidi ve Said’nin (2018)
caligmasinin sonuglariyla tutarlilik gostermektedir. Benzer sekilde, uzun donemde InBY’deki
%1°lik bir artis da InSH’yi yaklasik 9%0.80 civarinda arttiracaktir. Bu sonu¢ Boachie vd. (2014)
ve Wang vd. 'nin (2019) calismalarinin sonuglariyla benzerlik géstermektedir. InN’nin InSH
iizerindeki uzun donemli etkisine bakildiginda ise benzer bir durumun ortaya ¢iktigini, yani
niifustaki artig dolayisiyla saglik harcamalarinin artti1 sonucu goriilmektedir. Bu sonug, Dong
vd. (2021) ve Yacour vd.’nin (2023) calismalarindan elde edilen sonuglarla ortiismektedir.
Fakat, InNE’deki ve InYE’deki %1°lik bir artislar sirasiyla InSH’yi yaklasik olarak %0.91 ve
%?2.79 oraninda azaltmaktadir. Bu sonuclara bakildiginda, yenilenebilir enerjinin niikleer
enerjiye kiyasla uzun donemde saglik harcamalarini daha fazla azalttig1 goriilmektedir. Elde

ettigimiz bu bulgular Shahzad’in (2020) ¢aligmasinin sonuglariyla paralellik gdstermektedir.

Tablo 5

Uzun ve Kisa Donem ARDL Tahmin Sonuclart

Uzun vadeli Katsay1 Standart hata t-istatistigi Olasihk
sonuclar
InCO2 1.8847** 0.8761 2.1510 0.0409
InBY 0.7981** 0.3338 2.3904 0.0244
InN 65.4960** 299134 2.1895 0.0377
InNE -0.9156** 0.4101 -2.2325 0.0344
InYE -2.7982* 1.386297 -2.018537 0.0540
Kisa vadeli Katsay1 Standart hata t-istatistigi Olasihk
sonuglar
Sabit -250.6714*** 34.359 -7.2954 0.0000
AlnCO, -0.0082 0.1579 -0.0523 0.9586
AlnCOx 0.5242%** 0.1391 3.7681 0.0009
AlnCOn2 0.4752%** 0.1489 3.1902 0.0037
AlnBY -0.1172* 0.0652 -1.7954 0.0842
AlnBY -0.3601*** 0.0766 -4.6960 0.0001
AlnN -8.1850 11.3296 -0.7224 0.4765
AInNy 18.4191 20.8529 0.8832 0.3852
AInN¢ -39.7507* 23.1584 -1.7164 0.0980
AInN3 -29.8426** 13.6408 -2.1877 0.0379
AInNE -0.0679 0.0553 -1.2275 0.2306
AlInYE -0.1264** 0.0545 -2.3188 0.0285
AlInYE, 0.1405%* 0.0623 2.2525 0.0330
HDT, -0.2]153%*#* 0.0295 -7.2966 0.0000
Tanisal testler
J-B 2.7839 [0.2485]
WHITE 0.9177 [0.5669]
LM 4.5540 [0.0428]
RESET 0.0021 [0.9725]
CUSUM Istikrarli
CUSUMSQ Istikrarli

Not. [ ] olasilik degerleridir. %1, %5 ve %10 anlamlilik diizeyi sirasiyla (***) (**) ve (*) ile vurgulanmustir.
Tablo 5°teki kisa vadeli sonuglara bakildiginda, HDT beklendigi {izere negatif ve %1

onem diizeyinde istatistiki a¢idan anlamlidir. Bu baglamda, kisa donemde meydana gelecek
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sapmalar 1/0.2153 = 4.6 yil sonra uzun dénem dengesine ulasacaktir. Kisa donemli sonuglara
bakildiginda ise sadece biiyiimenin ve yenilenebilir enerjinin saglik harcamalari {izerinde
negatif etkili oldugu goriilmektedir. Hem uzun hem de kisa donemli sonuglar birlikte
degerlendirildiginde o6zellikle yenilenebilir enerjinin saglik harcamalar1 {izerindeki negatif
etkisi goze ¢arpmaktadir. Bu etki yenilenebilir enerji kaynaklarinin kullanimindaki artisin

cevreye ve insan sagligina olumlu etkisini gostermektedir.

Modelin tahmin amaciyla kullanilabilmesi i¢in bir takim tanisal test kosullarinm
saglamasi1 gerekmektedir. Tablo 5’te sunulan sonuclara gére modelde %5 anlamlilik diizeyinde,
modelde degisen varyans problemlerinin olmadigini, modelin normal dagilim gosterdigini ve
model kurulumunda bir hata olmadig1 goriilmektedir. Fakat, modelde otokorelasyon problemi
vardir. Altintas ve Ersoy’un (2021) belirttigi tizere modelde otokorelasyon probleminin olmasi
durumunda, HAC (Newey-West) direngli tahminci kullanilarak, bu sorun bertaraf edilebilir. Bu
baglamda, bu calismada da model HAC direngli standart hatalarla tahmin edilmistir. Tahmin
edilen ARDL (1,3,2,4,1,2) modeline ait parametrelerin istikrarli olup olmadigini test etmek igin
uygulanan ve Sekil 1’de sunulan CUSUM ve CUSUMsq test sonuglari, parametrelerin istikrar
kosullarin1 sagladigini séylemektedir. Dolayisiyla, kurulan ARDL (1,3,2,4,1,2) modeli tahmin
amaciyla kullanilabilir.
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Sekil 1. CUSUM ve CUSUMSQ
5. Sonug ve Politika Onerileri

Sanayi devriminin baslangicindan giliniimiize kadar CO> emisyon oranlarindaki artig
devam etmekte ve iklim degisikliginin en 6nemli nedeni olarak goriilmektedir. Kiiresel iklim
krizi ile ozellikle fosil yakit tiiketiminin ¢evre ve insan sagligi iizerindeki zararlari dikkat
cekmektedir. Karbon emisyon oranlarindaki artis kamu saglik harcamalarinda artiga ve isgiicii
verimsizligine neden olmaktadir. Dolayisiyla bu durum ekonomik biiylimeyi olumsuz
etkilemektedir. Bu zarar1 en aza indirebilmek amaciyla yenilenebilir enerji kaynaklarinin ¢esitli

bigimleri tesvik edilmekte ve siirdiiriilebilir kalkinmadaki roliinlin Onemine dikkat
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cekilmektedir. Yenilenebilir enerji kaynaklarinin tesviki ile gevresel zararin azaltilmasi ve insan
yasam kalitesinin de artmasi hedeflenmektedir. Bu noktada yenilenebilir kaynaklarin artiginin
cevrenin insan sagligi lizerindeki etkisi merak uyandirmaktadir. Bu amagcla g¢aligmada
Ingiltere’de saglik harcamalari iizerinde CO2 emisyonu, ekonomik biiyiime, niifus, niikleer
enerji tikketimi ve yenilenebilir enerji tiiketiminin uzun ve kisa donemli etkisi analiz edilmistir.
Hem uzun hem de kisa donemli sonuglar birlikte degerlendirildiginde 6zellikle yenilenebilir
enerjinin saglik harcamalari tizerindeki negatif etkisi goze ¢arpmaktadir. Yenilenebilir enerjinin
niikleer enerjiye kiyasla uzun donemde saglik harcamalarini daha fazla azalttig1 goriilmektedir.
Bu sonuglar ile niikleer enerji ve yenilenebilir enerji tiilketiminin insan sagligi iizerine olumlu
etkileri olacagi sdylenebilir. Ancak yenilenebilir enerji tiiketiminin toplum saglig1 tizerindeki
anlamli etkinin goriilebilmesi i¢in daha ¢ok aragtirma yapilmasi gerektigini sdylemek

mumkundir.

Calismanin bulgulari, CO; oranlarim1 azaltmak i¢in dogal kaynaklara bagimliligin
azaltilmasi, temiz enerji kaynaklarinin kullaniminin ve temiz enerji yatirimlarinin arttirilmasi
gerektigine dikkat ¢ekmektedir. Bu noktada CO> maliyetini arttiran vergilendirme, karbon
fiyati taban1 gibi politikalarla fosil yakit iiretimi ve tliketiminin azaltilmasi1 Onemlidir.
Stirdiiriilebilir ekonomik biiylime ve c¢evrenin korunmasi ig¢in yesil teknolojilerden

faydalanmanin, bu dogrultuda tesvik edici ve etkin politikalarin uygulanmasi dnerilmektedir.
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EXTENDED ABSTRACT

Various elements have a role in the advancement of any society. Health is a crucial
component of human capital that enhances the well-being of a nation (Barro, 1996). The
concept of health pertains to the physical and mental well-being of an individual or a collective
entity. High levels of health in societies and individuals contribute to the overall wellbeing of
a country by enhancing production and productivity. It is crucial to identify the elements that
negatively affect health. The degradation of environmental quality is a significant factor
contributing to the decline in health. The decline in environmental quality has been observed to
result in higher rates of diseases and deaths, particularly in developing nations (D'amato et al.
2015; Lu et al. 2017). This, in turn, leads to a loss in labour productivity and imposes economic
costs on societies (Yacour et al. 2023). The study examined the impact of carbon dioxide
emissions (CO2), population (N), gross domestic product (GDP), nuclear energy (NE)

consumption, and renewable energy (RE) consumption on health expenditures (SH).

The primary focus of research is to examine the relationship between environmental
pollution and economic growth in order to mitigate the adverse impacts on human health. This
investigation centres around the EKC hypothesis proposed by Grossman and Kruger (1993),
which suggests an inverted U-shaped relationship between environmental pollution and
economic growth. This relationship suggests that as countries experience higher levels of
development, environmental pollution is likely to increase. However, once a certain threshold
is surpassed, economic growth can actually help reduce environmental degradation. This
finding is supported by several studies (De Bruyn et al. 1998; Galeotti and Lanza, 2005; Managi
and Jena, 2008; Pata, 2021; Anwar et al. 2022; Bao and Lu, 2023). Several studies (Jalil and
Mahmud, 2009; Pao and Tsai, 2010; Ahmed and Long, 2012; Shahbaz et al. 2014; Zhang et al.
2017; Haseeb et al. 2018; Raza and Shah, 2018; Sahin et al. 2019; Luan et al. 2022) have
confirmed the EKC hypothesis, which demonstrates the relationship between environmental
pollution and national income. Furthermore, there are also research papers that have found the
Environmental Kuznets Curve (EKC) hypothesis to be erroneous, as demonstrated by Twerefou

et al. (2016), Lin et al. (2016), Hossain et al. (2022), and Dai et al. (2023).

One significant aspect emphasised in the studies is the rise in environmental pollution
resulting from carbon dioxide (CO2). Environmental pollution is caused by CO2 emissions,
which primarily come from fossil fuels like oil, natural gas, and coal (Chen et al., 2019; Saidi
and Omri, 2020; Sahin and Ayyildiz, 2020; Xu et al., 2022; Osman et al., 2023; Sadiq et al.,

2022). Recent research has focused on examining the specific impacts of environmental
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contamination on human health. Narayan and Narayan (2008) highlighted the growing impact
of environmental pollution prices on health expenses. The primary cause of environmental
damage is attributed to air pollution, with detrimental impacts on human health and labour
efficiency being emphasised (Hansen and Selte, 2000; Brunekreef and Holgate, 2002; Xu et al.
2022). One of the reasons for the rise in environmental pollution and decline in individuals'
quality of life is the global increase in energy demand and supply, primarily fueled by fossil
fuels. The current rise in population and urbanisation rates presents a significant peril to both
the environment and human well-being (Li et al., 2016; Giles-Corti et al., 2016; Liu et al., 2017;
Liang et al., 2019). The World Health Organisation's analysis reveals that 18% of CO2
emissions can be attributed to the electricity and housing sectors. The paper highlights the
significance of utilising renewable energy sources in response to this potential danger
(Karaaslan and Camkaya, 2022). In recent years, governments have increasingly relied on
renewable energy sources to decrease CO2 emissions and achieve sustainable energy use. The
study by Yacour et al. (2023) highlights that the shift to clean energy sources is associated with
a reduction in CO2 emissions, which in turn may have a positive impact on health indicators.
Nuclear energy and renewable energy sources are considered significant for reducing CO2
emissions (Menyah and Wolde-Rufael, 2010; Iwata et al. 2010; Baek and Pride, 2014; Lee et
al. 2017; Lau et al. 2019; Nathaniel et al. 2021; Pata and Samour, 2022; Jahanger and Usman,
2023) (Baek, 2016; Apergis et al. 2018; Dong et al. 2018; Sarkodie and Adams, 2018;
Acheampong et al. 2019; Saidi and Omri, 2020; Zafar et al. 2020; Azam et al. 2021; Usman
and Radulescu, 2022).

This study used the lag distributed autoregressive model (ARDL) technique to examine
the long and short-term dynamic interactions between variables. Pesaran et al. (2001) were the
first to introduce this strategy in the literature. The ARDL model offers numerous advantages
compared to the previous techniques in the literature, as demonstrated by Engle and Granger
(1987) and Johansen and Juselius (1990). An advantage of the ARDL technique is that it enables
the examination of the cointegration relationship even when the independent variables have
various levels of stationarity (I(0) or I(1)), as long as the dependent variable is I(1).In addition,
the inclusion of an error correction parameter in the cointegration equation allows for the
simultaneous identification of both long-term and short-term relationships (Pesaran et al.,
2001). Furthermore, this model demonstrates the ability to generate accurate estimation
outcomes even when applied to limited sample sizes (Alola, 2019). This study employs the

ARDL technique due of its advantageous features.
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The study examined the impact of CO2 emissions, economic growth, population,
nuclear energy use, and renewable energy consumption on health expenditures in the UK,
considering both long-term and short-term effects. When considering both the long-term and
short-term outcomes collectively, the negative effect of renewable energy on healthcare costs
becomes apparent. Long-term analysis reveals that renewable energy has a greater impact on
reducing health expenditures compared to nuclear energy. Based on these findings, it can be
concluded that the utilisation of nuclear energy and renewable energy sources will have
beneficial impacts on human health. Nevertheless, it is necessary to do further research to
determine the substantial impact of renewable energy use on public health. The study's findings
highlight the imperative to diminish reliance on natural resources, amplify the utilisation of
clean energy resources, and augment investments in clean energy to mitigate CO2 emissions.
Currently, it is crucial to decrease the production and usage of fossil fuels by implementing
measures like taxation and a carbon price floor, which raise the cost of carbon dioxide. Utilising
green technologies is advised for achieving sustainable economic growth and environmental
conservation. It is also important to implement appropriate regulations and incentives to support

this objective.
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Ulkelerin gelismislik seviyelerinden bagimsiz olarak yolsuzluk diinya genelinde sorunlu
bir davranig olarak ifade edilmektedir. Yolsuzluk, toplumlarin gegmisten gelen demokrasi
gelenekleri, i¢ ve dis karigikliklardan kagimmalart ve egitim seviyeleri gibi birgcok farkli
faktor ile agiklanabilmektedir. Calismada, yolsuzlugun segilen belirleyiciler araciligyla,
yatay-kesit veri analizi ile tahmin edilmesi ve incelenmesi amaglanmaktadir. Bu amagla
Uluslararas: Seffaflik Orgiitii, Yolsuzluk Algilama Endeksi (Corruption Perception Index)
verileri esas almmig ve 151 iilkenin 2021 yili verileri kullanilarak dort farkli model
olusturulmustur. Ilk olarak tiim iilkeler analize dahil edilmis ve bazi bulgular elde
edilmistir. Diger {ic model ise Insani Gelisme Endeksi’nin gelismislik siniflandirmalarina
gore olusturulmustur. Tim iilkelerin dahil edildigi ilk modele gore, demokrasi, egitim
seviyesi ve iilkelerin i¢inde bulundugu barig ortamu istatistiksel olarak anlamli ¢ikmustir.
Benzer sekilde gelismislik seviyelerine gore siniflandirilan tlkeler ig¢in ayr1 modeller
olugturulmus ve bu baglamda yolsuzlugun belirleyicilerinin filkelerin gelismislik
diizeylerine baglh olarak degisebildigi ortaya ¢ikmistir. Son olarak bu ¢alismada tahmin
edilen egitim ve barig faktorleri literatiire katki saglamasi agisindan 6nem arz etmektedir.
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An Econometric Analysis on the Determinants of Corruption

ABSTRACT

Regardless of the development levels of countries, corruption is expressed as a problematic

behavior around the world. Corruption can be explained by many different factors such as

societies democratic traditions from the past, their avoidance of internal and external

conflicts, and their education levels. The study aims to estimate and examine corruption

through selected determinants using cross-sectional data analysis. For this purpose,

Transparency International Corruption Perception Index (CPI) data was taken as basis. Four

different models were created using 2021 data from 151 countries. First, all countries were

included in the analysis and some findings were obtained. The other three models were

created according to the development classifications of the Human Development Index. Keywords

According to the first model in which all countries were included, democracy, education Corruption,

level and an atmosphere of peace of the countries were statistically significant. Similarly, Democracy, Human

separate models were created for countries classified according to their development levels. Development Index,

In this context, it has been revealed that the determinants of corruption may changeable Peace

depending on the development levels of countries. Finally, the education and peace factors

estimated in this study are important in terms of contributing to the literature. JEL Classification
D73, D72, 015, D74

1. Giris

En anlasilir haliyle yolsuzluk, kamu giiciiniin ve kaynaklarinin kisisel menfaatler amactyla
kotiiye kullanilmasi olarak tanimlanmaktadir. Bu agidan incelendiginde kisisel menfaatler ugruna
kamu giiciinii suistimal etmek bir davranis bi¢imidir ve bu yoniiyle yolsuzluk faaliyetini fark
etmenin kolay ancak tanimlamanin ya da isaret etmenin zor oldugu sonucu dogmaktadir
(Tanzi,1998: 564). Ayrica yolsuzluk faaliyetleri irdelendiginde mali anlamda getirdigi yiik net
olarak hesaplanamasa da literatiirde yolsuzlugun ana maliyeti 2.6 trilyon dolar olarak karsimiza
cikmaktadir. Bunun yaninda isletmelerin ve bireylerin her yil 1 trilyon dolardan fazla da riigvet
0dedigi ifade edilmektedir (UN, 2023). Yolsuzluk 6zellikle son yillarda, ekonomik maliyetlerinin
yaninda sosyal, siyasal ve kiiltiirel degerleri de yozlastiran bir davranis haline gelmistir. Halkin
kamu kurumlarina giliveninin sarsilmasi, toplum i¢inde esitsizlik algisinin olusmasi ve toplumsal

diizenin bozulduguna inanan bir halk kesiminin yaratilmasi sorunlarina yol agacaktir.

Yolsuzlugun diizeyi iilkeler arasinda degisiklik gostermekle birlikte uygulama sekilleri
benzerlige sahiptir. Yolsuzlugun en yaygin uygulama sekilleri riigvet, hirsizlik ve zimmete gegirme

olmakla birlikte bu uygulama kisinin kamusal giiclinii kullanarak kisisel refahini artirma ¢abasini
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ifade etmektedir. Buna ek olarak rant kollama amaciyla yapilan lobi faaliyetleri, adam ya da akraba
kayirma gibi etki alanini genisletecek yontemleri de yolsuzluk kapsamina dahil etmek yerinde

olacaktir.

Ekonomik etkilerinin yaninda, sayilan sosyal, kiiltiirel ve siyasi sonuglari da gbz oniine
alindiginda kiiresel anlamda miicadele edilmesi gereken bir problem olarak karsimiza ¢ikmaktadir.
Yolsuzlugun ortaya ¢ikarabilecegi asil ve en 6nemli olumsuz sonug¢ sadakat kavraminin i¢inin
bosalmasi olacaktir. Bagka bir anlatimla yolsuzluk, yalnizca yolsuzluk faaliyetine katilan bireyler
ve yoneticilerin degil ayn1 zamanda toplumun genelinin devlete verdikleri deger ve atfettikleri
sadakat duygusunun giderek yok olmasina, dolayli olarak da devlet ve toplumun yozlagmasina

sebep olacaktir (Johnston, 2012: 332).

Yolsuzlukla ilgili tiim bu olumsuzluklar goz 6niine alindiginda, kalic1 ¢éziimler iiretmek
adina yolsuzluga neden olan ya da yolsuzlugu azaltan belirleyicilerin analizi ve tahmini daha da
onem kazanmaktadir. Bu amagla yolsuzlugu etkileyen belirleyicilere odaklanan literatiir
incelendiginde 6zellikle belli iilke gruplari iizerinden yapilan tahmin ve analizlere yer verilmekle
birlikte, biiyiik bir 6rneklem grubunu inceleyen ¢alismalar da bulunmaktadir. Bu calismada 151
iilkenin ve ayrica gelismislik diizeylerine gore siniflandirilmis gruplarin yolsuzluk belirleyicileri
dort ayr1 model ile tahmin edilmistir. Yolsuzlugun belirleyicileri, iilkelerin 2021 yili verileri
kullanilarak yatay kesit (ordinary least square) veri analizi ile tahmin edilirken, bagimli degiskeni
yolsuzluk algilama endeksi, bagimsiz degiskenleri ise demokrasi endeksi, baris endeksi ve egitim
endeksi olusturmaktadir. Calismada Oncelikle literatiir incelenmis, ardindan verilere iliskin
aciklamalara ve son olarak analiz sonucunda elde edilen bulgulara detayli bir sekilde yer
verilmigtir. Son olarak calismada egitim ve baris degiskenlerinin kullanilmasi, literatiire katki

saglamasi agisindan 6nem arz etmektedir.
2. Yolsuzlugun Belirleyicileri Uzerine Literatiir Arastirmasi

Giris kisminda yolsuzluk kavramina iligskin baz1 bilgiler verilmekle birlikte bu baslik altinda
oncelikle daha detayli yolsuzluk tanim ve ifadelerine yer verilecektir. Daha sonra bu konuda
yapilan ¢aligmalara ve galigmalarda kullanilan belirleyicilere deginilecektir. Literatiirde {izerinde
uzlasilan tek bir tanimin olmast miimkiin gériinmemektedir. Bu dogrultuda hem ulusal hem de

uluslararasi yazinda yer alan farkli tanimlar incelenecektir.



518

Uluslararas1 Seffaflik Orgiitii yolsuzlugu, emanet edilen ya da tahsis edilen yetkilerin sahsi ¢ikar
ve kazanglar i¢in kotiiye kullanilmasi olarak ifade etmektedir. Ayni zamanda yolsuzluk giiveni ve
demokrasiyi azaltan, ekonomik biiylime ve kalkinmay1 engelleyen, gelir dagiliminda adaletsizlige
yol acan problemli bir davranis olarak karsimiza ¢ikmaktadir (Transparency International, 2023).
Tanzi (1998) calismasinda, kamusal yetkilerin kigisel menfaatler amaciyla kotiiye kullanilmasi
olarak ifade etmistir. Buna ek olarak yolsuzluk faaliyetinin yalnizca kamu sektoriinde degil 6zel
sektorde de var olabilecegini belirtmektedir. Ozellikle hiikiimet ya da yerel idareler tarafindan
diizenlenen 06zel hukuk tiizel kisiligine ait tesebbiisler de bulunmaktadir. Herhangi bir yerel
idarenin istiraki konumunda bulunan ve hizmet veren bir sirketin, hangi parti ya da ¢ikar grubu
tarafindan yonetiliyorsa, kendilerine yakin kisileri adam kayirma yoluyla ise almasi yolsuzluk
faaliyeti olarak ifade edilebilmektedir. Lambsdorff (2007) ise yukarida s6z edilen kamusal yetki
ya da kamu giicii kavraminin hangi alanlarda kullanilabilecegini vurgulamistir. Buna gére; "Kamu
giicli", gorevlerine atanan biirokratlar ve se¢imle ig bagina gelen siyasetciler tarafindan kullanilir.
Bu kamu giicii, yargi, kamu ihaleleri, ticari diizenlemeler ve izinlerin verilmesi, 6zellestirme, doviz
(glimriikler, ticaret izinleri ve uluslararast mali islemler dahil), vergiler (vergi muafiyetlerinin
verilmesi dahil), polis, siibvansiyonlar, kamu hizmetleri (su, elektrik, telefon, ¢op toplama, saglik
hizmetleri) ve devlet hizmetleri (saglik, egitim) gibi c¢esitli sektorlerde kullanilmaktadir.
Lambsdorff’un gériisleri, Uluslararas1 Seffaflik Orgiitiiniin kidemli arastirma danismani olmas1 ve

Yolsuzluk Algilama Endeksinin kurucusu olmasi sebebiyle 6nem tagimaktadir.

Son olarak temel yolsuzluk aciklamalari Nye (1967) ve Rose-Ackerman (1978)’1in
tanimlamalari ile tamamlanacaktir. Nye’ e gore yolsuzluk, “6zel maddi (6zel, yakin aile, 6zel bir
ziimre) ya da itibar kazanimlar amaciyla kamusal bir yetkiyi resmi gorevlerinden saptirict veya
niifuzla ilgili belirli bir yolsuzluk tiirinii kullanarak kurallar1 ihlal eden davramislardir. Bu
davraniglar arasinda riigvet (gliven kavraminmi temsil eden konumundaki bir kisinin kararlarinm
saptirmak i¢in bir 6diiliin kullanilmasi), kayirmacilik (bir kisi ya da grubun liyakatten bagimsiz bir
sekilde soy bagini esas alarak patronajin verilmesi), zimmete para gegirme (kamu kaynaklarinin
0zel ¢ikarlara icin yasadisi olarak kullanilmasi) yer almaktadir.” (Nye, 1967: 419). Rose-Ackerman
ise hem kendisinin hem de Nye’in tanimlamalarinda kamu yararindan bahsedilmemis oldugunu
ileri stirmektedir. Bununla birlikte Rose-Ackerman yasadisi olsa dahi amir ya da miidiiriin
hedeflerine ulagsmak i¢in gerceklestirdigi eylemleri de yolsuzluk kapsamina dahil etmektedir. Buna

ek olarak Rose-Ackerman, Nye’in tanimina kiyasla daha dar kapsamli bir tanim1 oldugunu ve
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analizinin bir kisminda kamu fonlarmin basit hirsizlik faaliyetlerini ya da zimmete gecirme

faaliyetlerini analiz etmedigini ifade etmektedir (Rose-Ackerman, 1978: 7).

Yolsuzluklarin iilke ekonomisi ve toplumsal yapi iizerinde olusan olumsuz etkilerini
inceleyen caligsmalar literatiirde agirlik kazanmaktadir. Bu noktada yolsuzlugun ekonomik ve
toplumsal yapiya etkilerine iliskin olumsuz bulgularin yaninda olumlu etkilerinin oldugunu ifade
eden goriisler ve calismalar da bulunmaktadir. Tim bunlara ek olarak yolsuzlugun
belirleyicilerinin tahminlerine iligkin ¢ok sayida ¢alismay1 da gérmek miimkiindiir. Bu alanda
yapilan ¢aligmalarin yogunlugu detayl bir literatiir arastirmasini gerekli kilmaktadir. Bu sebeple,
daha kolay ve anlasilir olmasi adina literatiir taramasi incelemesi kronolojik ve konsolide bir tablo

halinde Tablo 1’ de sunulmustur.

Yolsuzlugun belirleyicileri literatiirde yogun bir sekilde arastirmalara konu
olusturmaktadir. Ozellikle demokrasi ve ekonomik o&zgiirliikler basta olmak iizere, kamu
harcamalari, insani gelisme diizeyi, iilkelerin yonetim bi¢imi gibi belirleyiciler ile yolsuzluk tahmin

edilmeye ¢alisilmistir.
Tablo 1

Yolsuzlugun Belirleyicilerine Iliskin Literatiiriin Gelisimi

Yazarlar Yaym yii | Sonuc ve Bulgular
Leff 1964 Ozellikle az gelismis iilkelerin ekonomik ve siyasi ortaminda risk ve belirsizlik
hakim olmasi ve yatirima ihtiyag¢ duymalar1 sebebiyle riigvetin ve daha genel

anlamda yolsuzlugun, aksi durumda olacagindan daha olumlu bir etki
yaratarak yatirimlarin iilkeye gelmesine yardimeci olmasi ve ekonomik
gelismelere olumlu katkisinin olacagi sonucuna ulagsmustir.

Beck-Maher | 1986 Calismalarinda riigvete iligkin rekabetgi bir denge modeli sunulmus ve ihale
modeliyle karsilagtirillmistir. Sonugta riigvete yonelik cezalarin bulunmadigi
bir ortamda, ihalelerde en yliksek riigveti veren firmalarin en verimli firmalar
olduklart goriisii desteklenmistir. Bdylece riigvetin  verimli projeleri

saglayacagi bulgusuna ulagilmistir.

Shleifer- 1993 Calismada yolsuzlugun ekonomik kalkinma {izerin neden maliyetli
Vishny olabileceginin iki genel sebebi aragtirilmistir. Sonug olarak ekonomik ve
siyasal rekabetin, yolsuzlugun olumsuz etkilerini ve yayilmasini azaltabilecegi
goriigii savunulmustur. Farkli kamu kurumlarinin ayni hizmeti saglamak adina
gorevlendirilmesi hususunda rekabet edecekleri yaklagimiyla bu goriis
desteklenmektedir.

Mauro 1995 Yolsuzlugun o6zellikle yatirimlari azaltacagi varsayimindan yola ¢ikarak

ekonomik biiylimeyi diisiirecegini sonucuna ulagmistir.
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Mauro

1997

Yolsuzlugun, egitim ve saglik hizmeti veren alanlarda, biitce ddeneklerine
iligkin  karar vericilerin  yolsuzluga yonelmesinin pek miimkiin
olmayacagindan hareketle, harcamalar1 azaltacag: goriisiinii ileri siirmektedir.

Tanzi

1998

Caligmasinda genis bir literatiir aragtirmasina da yer veren Tanzi, yolsuzlugun
iilke ekonomilerine ve demokratik gelisim ve siireglere olumsuz etkisinin
oldugu bulgusuna ulagmustir. Ozellikle kalkinma ihtiyac1 duyan iilkelerde
vatandaslarin demokrasi ve piyasa ekonomisinin saglanmasina yonelik
isteksiz tutumlarinin yolsuzluk sebebiyle ortaya ¢iktigini ifade etmistir. Son
olarak yolsuzlugun en belirgin olumsuz etkisinin vergi kayiplar1 seklinde
karsimiza ¢ikacagimi ve yoksullagma problemini derinlestirecegini
savunmaktadir.

Akcay

2000

Demokrasi (siyasal 6zgiirliikler) ve ekonomik &zgiirliikler diizeyinin azalmasi
ile yolsuzlugun artacagi sonucuna ulagmustir.

Treisman

2000

Calismada uzun yillar boyunca demokrasiye ya da demokratik yonetime
maruz kalmanin daha diigiik yolsuzluk saglayacagi, ancak bugiinkii demokrasi
seviyelerinin yolsuzluk {izerinde 6nemli bir etkisinin olmadig1 bulgusuna
ulagilmistir. Bunun yaninda uzun yillardir hukuk devleti olan iilkelerin
yolsuzluk seviyelerinin belirgin diizeyde daha diisiik oldugu goriilmektedir.

Broadman-
Recanati

2001

Calismada yolsuzlugun belirleyicileri piyasa kurumlari iizerinden analiz
edilmistir. Gegis donemi iilkeleri kapsaminda, kurumsal reformlarin yolsuzluk
tizerindeki etkisi incelenmistir. Demokratik reformlar ya da demokratiklesme
cabalarinin yolsuzluk iizerinde olumlu etki yarattig1 sonucuna ulasilmstir.

Montinola-
Jackman

2002

Caligmada siyasi rekabetin yolsuzluk tizerindeki etkisi incelenmekle birlikte
boyle bir etkinin var oldugu ancak dogrusal olmadigi sonucuna ulagilmstir.
Yolsuzluk, diktatorliikle yonetilen iilkelerde, demokratik iilkelere kiyasla tipik
bir sekilde goreceli olarak daha diisiiktiir. Ancak bir esik asildiginda,
demokratik uygulamalar yolsuzlugu engellemektedir.

Paldam

2002

Paldam, yolsuzluk seviyesinin yalnizca demokrasi ile iliskili olmadigini aym
zamanda ekonomik oOzgiirliklerden de etkilendigi sonucuna ulagmistir.
Demokratiklesmenin yolsuzlugu azaltacagi ancak ekonomik ozgiirliiklerin
disik oldugu bir {ilkede yolsuzluklarin artacagi, diger bir ifadeyle
demokratiklesirken ekonomik ozgiirliiklerin de artmasi gerektigini ifade
etmektedir.

Mohtadi-Roe

2003

Caligmalarinda rant kollama (yolsuzlugun bir tiirii olarak), kamu harcamalari,
biiyiime ve demokrasi arasindaki iligkiyi incelenmistir. Geng demokrasilerde
rant kollama faaliyetlerinin yiikseldigi ancak demokrasiler olgunlastikca
diismeye basladigi, diger bir ifadeyle ters U etkisi yarattii sonucuna
ulasilmustir.

Sung

2004

Siyasi liberallesme siirecinin ilk asamalarinda kamuda yolsuzlugun gecici
olarak artabilecegi kabul edilmekle birlikte, demokratiklesmenin genel ve
nihai olarak yolsuzlugu azaltacagi sonucuna ulagilmistir.

Drury ve dig.

2006

Caligmada demokrasi, yolsuzluk ve ekonomik biiyiime arasindaki iligki analiz
edilmistir. Sonug olarak yolsuzlugun demokratik iilkelerde ekonomi igin bir
etkisinin olmadig1 ancak demokratik olmayan tilkelerde yolsuzlugun ekonomi
tizerinde olumsuz etkilerinin oldugu bulgusuna ulasmislardir.
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Rock

2007

Caligmada gelismis ve gelismekte olan ilke gruplari iizerine bir analiz
yapilmistir. Demokrasi ve yolsuzluk arasinda karsilikli olarak bir iligkinin
oldugunu bulgusuna ulasilmis ve demokrasi seviyesinin ilk etapta artarken
yolsuzlugu artiracagi ancak daha sonra yolsuzlugun diigme egilimine (tersine
U hipotezi) girecegi bulgusuna ulasilmistir.

Treisman

2007

Calismada Ozgiir ve yaygin bir alanda okunabilen bir basin sektoriine,
hiikiimet bagli c¢alisan yiiksek oranli kadin sayisina, saydam bir ticaret
geemisine sahip yerlesmis bir liberal demokratik gegmise sahip iilkelerde
yolsuzlugun daha az olacagina iliskin giiglii kanitlar oldugu, Onceki
caligmalardan yola ¢ikarak ifade edilmektedir. Ancak kusurlu demokrasiler
veya yumusak otoriter devletler arasindaki 6zgiirliik seviyelerinde meydan
gelen kiiciik artiglarin yolsuzluk algilar1 iizerinde tutarli bir etkiye sahip
olmadig1 sonucuna ulagmistir.

Le Billon

2008

Bu makale liberal barig ingasimi daha yiiksek yolsuzluk seviyeleriyle
iligkilendiren bazi arglimanlar1 ortaya koymaya c¢aligmistir. Catigma sonrasi
yeniden ¢atigsma riskine kargin yolsuzlugun yeni bir baris satin almasina izin
vermenin uzun vadede yeterli olmayacagimi vurgulamaktadir. Sonug olarak
uluslararas1 denetim kamu maliyesini ve kilit ekonomik sektorleri zimmete
para gegirmekten korumaya yardimer olabilir ve hesap verebilir ve seffaf bir
ekonomi yonetimine dogru daha yumusak bir gecis saglayabilir.

Rose-
Ackerman

2008

Rose-Ackerman ¢aligmasinda ¢atigsma sonrast ii¢ iilkeyi (Guatemala, Kosova
ve Angola) incelemistir. Catigma sonrasi zayiflayan kurumlar i¢in kurumsal
reformlarin gerekecegini ve bu baglamda seffaflik ve hesap verebilirligin
artirtlmasi, olusacak ciddi durumlarda ise anayasal degisikligin yapilmasi
gerekecegini vurgulamistir. Ancak sonucta siddetin o iilkede hala bir tehdit
olusturdugunu ve kurumlarin zayif olusunun yolsuzluk faaliyetlerini
azaltmanin 6niinde engel olacagini ifade etmektedir.

Rock

2009

Rock bu caligmasinda, 6nceki galigmasini destekleyen bir sonuca ulagarak
yolsuzluk ve demokrasi arasinda tekrar tersine U hipotezine ulagsmistir. Buna
ek olarak demokrasilerin, hesap verebilir ve seffaf kurumlar1 olugturmak igin
gerekli zamani sagladig1 bulgusuna ulagilmistir.

Kolstad-Wiig

2011

Bu calisma, demokrasinin yolsuzluk iizerindeki nedensel etkisini tahmin
etmeye calismaktadir. Sonuglar, demokrasinin yolsuzlugu azaltmada,
demokrasinin igselligini dikkate almayan tahminlerin gdsterdiginden ¢cok daha
etkili oldugunu gostermektedir.

Peyton-
Belasen

2012

Calismada demokrasi ve yolsuzluk arasinda kesin bir iligki bulunamamstir.
Ancak demokratiklesme siirecini tamamlamis gelismis tilkelerde yolsuzlugun
azalacagi, gelismekte olan iilkelerde ise gelismis iilkelere gore daha fazla
yolsuzlugun yapilacagi sonucuna ulagsmiglardir. Bu noktada etkili olan
faktoriin ise 6zellikle ekonomik 6zgiirliikler oldugu ifade edilmistir.

Saha-Su

2012

Demokrasi diigitk ekonomik 6zgiirliik seviyesinde yolsuzlukla miicadelede
etkili olmayabilir, ancak ekonomik o6zgiirlik seviyesi yiiksek oldugunda
demokrasi en yolsuz iilkeler igin yolsuzlugu iyilestirmede etkili hale gelir.
Calismada, yolsuzlugu azaltmak i¢in demokratiklesmenin yiiksek ekonomik
Ozgilirliik ortaminda yapilmasimin 6nemli oldugu sonucuna ulagilmstir.
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Tiwari 2012 Calismada demokrasi, biirokrasi ve yolsuzluk arasindaki iliski incelenmistir.
Demokrasi ve hukukun stiinliigii seviyesinin yiiksekliginin yolsuzlugu
azaltacagi sonucuna ulagilmistir. Ayni zamanda ¢alismada kontrol degiskeni
olarak kullanilan ortaokul kayit oraninin da yolsuzlugu diisiirmede olumlu
etkisinin oldugu goriilmiistiir.

Besel- 2013 14 Ortadogu iilkesinde demokrasi ve yolsuzluk arasindaki iligki incelenmistir.
Yardimcioglu Demokrasi  kiiltlirlinlin ~ gelisiminin =~ saglanmasmnin ~ ve  demokratik
uygulamalarmin artmasinin yolsuzlugu azaltti§i sonucuna ulagilmistir.
Campbell- 2013 Demokrasi ve yolsuzluk arasinda dinamik bir iligkini varhigmna dikkat
Saha cekmektedirler. Oyle ki, demokratik bir déniisiim (son derece diktatdrce bir

seviyeden baslayarak) baslangigta yolsuzlugu azaltir, ancak demokrasinin orta
seviyelerinde yolsuzlugu artirir ve son olarak, demokrasinin olgun
asamalarinda yolsuzlugu énemli dlgiide azaltir.

Yakisik- 2014 142 ilkeyi inceleyen c¢aligmada demokrasi ve ekonomik Ozgiirlik
Cetin seviyelerinin artig1 yolsuzlugun azalmasini saglayacaktir. Bunun yaninda
kamu harcama oraninin artisi yolsuzluk iizerinde olumsuz etkiye sahip
olmaktadir. Insani gelisme endeksine gore olusturulan 3 ayri model
olusturulmustur. Orta ve disiikk gelismislige sahip iilkelerde demokrasi
diizeyinin artiginin yolsuzlugu diisiirecegi sonucuna ulasilmistir.

Haass- 2017 Hiikiimet ve isyanci elitler arasindaki yiiriitme giicii paylagimmin gatisma
Ottmann sonras1 yolsuzluk iizerindeki etkilerini incelenmistir. Yirlitme giiciiniin
paylagimmin ¢atisma sonrasi yolsuzlugu énemli dlciide artirdif; yiiriitme
giiclinlin paylagilmasinin yolsuzluk iizerindeki etkisinin, dogal kaynak
rantlarinin varliginda daha giiglii oldugu sonucuna ulagilmistir. Gii¢ paylagimi,
yolsuzluk ve kisa vadeli gatisma sonrasi istikrar arasinda bir degis tokusa
neden olmaktadir.

Tasar-Cevik | 2017 Yolsuzlugun ve riigvetin kiiltiirel belirleyicileri {izerine yapilan bu ¢alismada,
egitim kurumlarinda olusan giivensizlik yolsuzluk seviyelerinin artisini
beraberinde getirmektedir. Egitime duyulan giiven arttikca bireycilik artarak
yolsuzluk iizerinde pozitif bir etkiye sahip olacaktir.

Not. Tablo yazar tarafindan olusturulmustur.

Literatiirden anlagilacagi ilizere demokrasi ve yolsuzluk iligkisinin bir¢ok ¢alismada
incelendigi goriilmektedir. Teorik altyapr baglaminda degerlendirildiginde aralarindaki dogrusal
iliskinin varlig1 genel kabul gormektedir. Fakat giiniimiizde sosyal bilimlerde kuramsal iliskilerin
saglamasini yapmak i¢in istatistiksel analizlere ihtiya¢c duyulmaktadir. Bu baglamda hem 6nceki
calismalarda hem de bu c¢alismada yolsuzlugu etkileyebilecek faktorlerin tahmin edilmeye
calisilmig ve analiz edilmistir. Dolayisiyla demokrasi diizeyi en etkin belirleyici olmasindan yola

¢ikarak analize dahil edilmistir.

Bu ¢alismada ise literatiirde siklikla kullanilan demokrasi diizeyi yaninda tilkelerin egitim
seviyesi ve barig ortaminin yolsuzluk iizerindeki etkileri de literatiire katki saglayabilecegi

diisiincesiyle analize dahil edilmistir. Onceki literatiir incelendiginde egitim seviyesi ve baris
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ortaminin dogrudan analize dahil edilmedigi, bir politika Onerisi ya da durum degerlendirmesi
yapildig1 gbze carpmaktadir. Bunun yaninda i¢ ve dis ¢atigma donemleri sonrasinda, 6zellikle az
gelismis ya da gelismekte olan lilkelerde savas sonrasi yolsuzlugun analiz edildigi caligmalar
mevcuttur. Catigsma sonrasi baris silirecinin temini ile yolsuzluk arasindaki iligkiyi inceleyen bu
calismalarda, yeniden barisin insasina iliskin politika onerilerine ve bu {ilkelerde yolsuzlugun
artisinin neden olacag: sonuglara deginilmektedir. Diger bir ifadeyle ¢atisma sonrasi yolsuzluk
tehlikesinin sonuglar1 tahmin edilmeye c¢alisilmistir. Halbuki bu ¢alismada {ilkenin iginde
bulundugu baris ortaminin yolsuzlugu nasil etkiledigi analiz edilmektedir. Bu perspektiften

bakildiginda literatiire katki saglayacagi amaglanmaktadir.
3. Veriler ve Analiz Yontemi

Veriler belirlenirken literatiirde daha oOnce incelenen degiskenler dikkate alinmistir.
Demokrasinin yaninda yolsuzlugu etkileyebilecegi diisiiniilen farkli bir¢ok faktoriin bulunabilecegi
literatiirden acgikc¢a goriilebilmektedir. Buradan yola ¢ikarak yolsuzlugun belirleyicileri tahmin
edileceginden bagimli degisken olarak yolsuzluk algi endeksi (corruption perception index)
kullanilmis; bagimsiz degiskenleri ise demokrasi endeksi (democracy index), kiiresel barig endeksi

(global peace index) ve egitim endeksi (education index) olusturmaktadir.

Yolsuzluk Algi Endeksi, 1995 yilindan itibaren, kamu kesimindeki yolsuzluk algisin
ortaya ¢ikarmak i¢in 13 farkli gosterge ile iilke performanslarini her sene yayinlayan bir ¢aligmadir.
Transparency International (Uluslararas1 Seffaflik Orgiitii) tarafindan hazirlanan endeks, her
tilkenin 0-100 arasinda puan almasiyla olusmakta ve 0 en yiiksek yolsuzluk algisina 100 ise en
diisiik yolsuzluk algisina isaret etmektedir. Diger bir ifadeyle 0’a yaklastik¢a yolsuzluk artmakta
100’ e yaklastikca ise yolsuzluk diismektedir. Endeks olusturulurken 12 bagimsiz kurumun 13
farkli veri kaynagindan (gosterge) faydalanilmaktadir. Kullanilan bilgi kaynaklar1 6nceki iki yilda
yayinlanan verilere dayanmaktadir. Endeks yalnizca bir dizi lilke/bdlge i¢in bir puan saglayan ve
kamu sektoriindeki yolsuzluga iliskin uzman algilarim1  6lgen kaynaklar1 icermektedir

(Transparency International, 2022: 15).

Bagimsiz degiskenlerin basinda gelen Demokrasi Endeksi, The Economist Intelligence
Unit” tarafindan 2006 yilindan itibaren her y1l diizenli olarak yayinlanmakta ve iilkelerin demokrasi

seviyelerini 6lgmektedir. Bu 6l¢iim, 0 ila 10 arasinda bir 6lgekte, bes kategoride gruplandirilmis

* The Economist grubuna bagl olan analiz ve arastirma boliimiidiir. Bkz. https://www.eiu.com/n/about/.
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60 sorunun (gdstergenin) derecelendirilmesine dayanmaktadir. Bes kategori segim siireci ve
cogulculuk, sivil 6zgiirliikler, hiikiimetin isleyisi, siyasi katilim ve siyasi kiiltiirdiir. Her kategorinin
0 ila 10 arasinda bir derecelendirmesi vardir ve endeks bes kategori endeksinin aritmetik
ortalamasidir. Son olarak endeks skoru 10’a yaklastikga demokrasi diizeyinin artmaktadir. (EIU,

2022: 67).

Calismada kullanilan diger bir bagimsiz degisken olan Egitim Endeksi, Insani Gelisme
Endeksinin ortaya ¢ikmasini saglayan ii¢ temel bilesenden biridir. Egitim endeksi iki gdstergenin
ortalamasi alinarak olusmakta ve 0-1 arasinda bir deger almaktadir. Bu gostergeler beklenen egitim
stiresi (expected years of schooling) ve ortalama egitim siiresi (mean years of schooling) olarak
ikiye ayrilmaktadir. Beklenen egitim siiresi en ¢ok 18 (ki bu siire yaklasik olarak yiiksek lisans
derecesini almaya denk gelmektedir.), ortalama egitim siiresi ise en ¢cok 15 yil olarak belirlenmistir

(HDI, 2022: 285).

Calismada kullanilan son bagimsiz degisken Kiiresel Baris Endeksi, iilkelerin baris
seviyesini dlgen 23 nicel ve nitel gdstergeden olusmaktadir. Ug alanda iilkelerin baris seviyesini
O0lcmeyi amaglayan endeksin ilk alan1 devam eden i¢ ve dis ¢atismalari, ikinci alam toplumsal
emniyet ve giivenligi ve son alami ise militarizasyonu degerlendirmektedir. Tiim gostergeler 1-5
arasinda bir puan almaktadir; iilkenin olusan puani 1’e ne kadar yakinsa, barig seviyesinin o kadar
yiiksek oldugunu ifade etmektedir. Genel bilesik endeksin yiizde 60’1 i¢ baris Olgiitiine ylizde 40’1
ise dig baris Olgiitiine gore formiile edilmektedir (IEP, 2021: 74-76).

Calismada kullanilan bagimhi ve bagimsiz degiskenlere ait temel bilgilere, tarafimca
derlenen Tablo 2’de, yer verilmistir. Son olarak iilkeleri siniflandirmak ve gelismislik diizeylerinin
yolsuzluga etkisini gorebilmek icin Insani Gelisme Endeksi kullamilmistir. Endeks, yasam
beklentisi, egitim diizeyi ve kisi basina olusan gelir diizeyi olmak tizere {i¢ bilesenden olusmakta
ve genel endeks ii¢ bilesenin ortalamasi alinarak hesaplanmaktadir. Endeks sonucunda her iilke 0-
1 arasinda bir puan almakta ve 1’e yaklastik¢a insani gelisme diizeyinin arttig1 goriilmektedir. Bu
calismada 2021 yilinda olusan genel endeks sonuclarina bakildiginda, iilkelerin aldiklar1 skorlar

0.385-0.962 arasinda olugsmaktadir (HDI, 2022).
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Tablo 2

Calismada Kullanilan Bagimli ve Bagimsiz Degiskenler

Degiskenler ‘ Aciklama ‘ Kaynak

Bagimh (Aciklanan) Degiskenler

Transparency International
(Uluslararas1 Seffaflik
Orgiitii) tarafindan her yil
diizenli olarak
yayinlanmaktadir.

Ulkelerin yolsuzluk seviyelerini ifade

CORRUP (Yolsuzluk Algi Endeksi) ctmektedir,

Bagimsiz (A¢iklayici) Degiskenler

The Economist dergisinin
aragtirma boliimii olan
Economist Intelligence Unit
(EIU) tarafindan derlenen
yillik bir endekstir.

Human Development Index
—HDI (insani Gelisme
Endeksi) nin bir bileseni
olarak her sene Birlesmis
Milletler tarafindan
yayinlanmaktadir.

2007 yilinda kurulan IEP-
Institute for Economics and
Ulkelerin iginde bulunduklari baris ortammin | Peace (Ekonomi ve Baris
diizeyini ifade etmektedir. Enstitiisii) tarafindan her y1l
diizenli olarak
yayinlanmaktadir.

167 tilkenin demokrasi seviyelerini farkli

DEMOC (Demokrasi Endeksi) gostergelerle dlgen endeksi ifade etmektedir.

EDU (Egitim Endeksi) Ulkelerin egitim diizeyini ifade etmektedir.

GPI (Kiiresel Baris Endeksi)

Endekste iilkeler cok yiiksek, yiiksek, orta ve az gelismis iilkeler olarak dort ayr kategoride
siniflandirilmaktadir. Ancak calismada iilkelerin daha homojen dagilmasi ve anlamli sonuglar
verebilmesi i¢in ii¢ ayr1 kategoriye ayrilmustir. Bu dogrultuda iilkelerin ii¢ ayr1 kategoride
siiflandirilmasi uygun goriilmiis; 0.962-0.800 arasinda puan alan iilkeler yiiksek gelismiglik
diizeyine, 0.796-0.602 arasindaki iilkeler orta gelismislik diizeyine sahip, 0.597-0.0.385 arasinda
puan alan iilkeler ise diisiikk gelismislik diizeyine sahip iilkeler olarak siniflandirilmistir.
Kademelendirme yapilirken hem iilke sayilarinin hem de puan skalasinin esit dagilmasi géz dniinde

bulundurulmustur.
4. Analiz ve Bulgular

Detayli bir literatiir arastirmasi ardindan calismada 151 {ilkenin yatay-kesit verileri ile

yolsuzlugun belirleyicileri tahmin edilmeye ¢alisilmigtir. Bu belirleyiciler; demokrasi, egitim ve
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baris diizeylerini kapsamaktadir. Bu degiskenler yaninda Insani Gelisme Endeksi de kullanilarak
tilkeler siniflandirilmis ve gelismislik diizeylerinin yolsuzluk seviyeleri iizerindeki etkisi de ortaya

konulmustur.

Ik modelde tiim iilkeler analize dahil edilirken, 151 iilke yatay-kesit veri analizi ile tahmin
edilmigtir. Tablo 3’e bakildiginda tiim iilkeleri kapsayan modelde demokrasi ve egitim seviyeleri
ile yolsuzluk arasindaki iligki istatistiksel olarak anlamli ¢ikmistir. Fakat diger degiskenlerle
yolsuzlugun arasindaki iliski pozitif ¢ikmasina ragmen baris ile yolsuzluk arasindaki iliskinin
negatif ¢iktig1 goriilmektedir. Bu durumun temel sebebi, daha 6nce de deginildigi iizere, kiiresel
baris endeksi puanlarinin 1-5 arasinda olusmasi ancak 1’e yaklastikca baris diizeyinin
yiikselmesidir. Yolsuzluk ve diger degiskenlerin puan sistemine bakildiginda ise, yiiksek puan
alanlarin o alanda daha iyi oldugu goriilmektedir. Diger bir ifadeyle bir iilkenin kiiresel baris
endeksinin diigiis gostermesi o lilkenin daha 1yi bir baris seviyesi (baris seviyesinin iyilestigini)

yakaladigin1 gostermektedir.
Tablo 3

Yolsuzluk Belirleyicilerini Tahmin Eden Modeller

Bagimh Degisken | Tiim Ulkeler Yiiksek Orta Gelismislik Diisiik Gelismislik
(Yolsuzluk- (Model-1) Gelismislik Diizeyine Sahip Diizeyine Sahip
CORRUP) Diizeyine Sahip Ulkeler (Model-3) | Ulkeler (Model-4)
Ulkeler (Model-2)

DEMOC 0.3732915* 0. 2326294** 0.2229852* 0.2549787*

(6.74) (2.29) (3.27) (2.74)
EDU 0.270862* 0. 5936718* -0.057056 -0.0816296

(5.67) (3.46) (-0.69) (-0.66)
GPI -0.2381869* -0. 5259207+ -0.2536514%* -0.106522

(2.55) (2.67) (2.08) (1.03)
Sabit 15.9751 12.19516 36.52127 26.78241
Diizeltilmis R? 0.6586 0.5409 0.2708 0.2702
Ulke Sayilar 151 57 53 41

Notlar. Tlgili A¢iklamalar

[. *** ** ye * sembolleri sirasiyla %10, %5 ve %1 olmak iizere -degiskenlerin- anlamlilik seviyelerini ifade

etmektedir.

p 41

II. Katsay altinda bulunan parantez i¢indeki sayilar “t istatistigi” degerlerini ifade etmektedir.

III. Ekonometrik analizler Stata 14 paket programindan faydalanilarak yapilmistir.
Ikinci modelde Insani Gelisme Endeksi’ne gore yapilan siniflandirmaya gore belirlenmis
yuksek gelismislik diizeyine sahip iilkelerin yolsuzluk belirleyicilerine iligkin tahmin sonuglari

goriilmektedir. Endeks degeri en yiiksek 57 tilkenin yer aldigi modelde, demokrasi, egitim ve baris
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seviyeleri istatistiksel olarak anlamli c¢ikmaktadir. Ilk modelde ¢ikan sonuca paralel olarak
yolsuzluk ile baris arasinda negatif yonlii bir iliski, demokrasi ve egitim ile pozitif yonlii bir iliski

vardir.

Ugiincii modelde orta gelismislik diizeyine sahip iilkelerde yolsuzlugun belirleyicileri
tahmin edilmis; demokrasi ve baris seviyeleri anlamliyken egitim seviyesinin yolsuzluk iizerinde
bir etkisi olmadig1 goriilmektedir. Son olarak dordiincii modelde diisiik gelismislik diizeyine sahip
iilkelerde ayn1 analiz yapilmis, ancak demokrasi disinda hi¢bir degisken istatistiksel olarak anlaml

¢ikmamustir.

Tiim model sonuglart ve bulgular degerlendirilecek olursa, 151 {ilkenin tamamini
kapsamina alan ilk modelde demokrasi, egitim ve barig seviyeleri anlamli ¢ikmaktadir. Diger
modellerde ise llkelerin gelismislik diizeylerinin yolsuzlugu belirleyicilerini etkileyebilecegi
goriilmektedir. Buna gore demokrasi seviyesi tiim gelismislik diizeylerinde yolsuzlugun anlamli
ve en giiclii belirleyicilerinden biri olarak karsimiza ¢ikmaktadir. Diger bir ifadeyle gelismislik
diizeyi ayirt etmeksizin tim iilkelerde demokratiklesmenin artmast yolsuzluk seviyesinde
iyilesmeyi de beraberinde getirecektir. Sonug¢ olarak degiskenler ve veri setleri agisindan
degerlendirildiginde demokrasinin yolsuzlugu etkilemedeki anlamlilik diizeyi hi¢gbir modelde
%1’in istiine ¢ikmamistir. Teorik olarak bir¢ok arastirmacinin herhangi bir analize ihtiyag
duymadan dogrulayabilecegi bu gii¢lii yolsuzluk-demokrasi iligkisinin 6nceki literatiirle de uyumlu

bir sonuca imza atmas1 arastirmanin giivenilirligini desteklemektedir.

Egitim seviyesi ise tiim iilkelerin dahil oldugu modelde ve yiiksek gelismislige sahip
tilkelerde istatistiksel olarak anlamli ¢ikmaktadir. Demokrasiye kiyasla yolsuzlugu etkileyen daha
zaylf bir degisken olmakla birlikte, yiiksek gelismislige sahip iilkelerde egitim halihazirda
yolsuzlugu azaltabilecek gii¢lii argiimanlardan biri olmaktadir. Bu acidan degerlendirildiginde
yalnizca gelismis degil diger iilkeler i¢in de egitimin yolsuzlugu azaltmada etkili olacagi su
gotiirmez bir gergektir. Ancak diger iilkelerde egitim seviyesinin iyilestirilmesinden Once

demokratik kurumlarin olusturulmasi ve barig ortaminin saglanmasinin daha elzem oldugu sonucu

ifade edilebilir.

Ulkelerin i¢inde bulunduklar1 baris ortaminin yolsuzluk tutumuna karsi etkisi, diisiik
gelismislige sahip iilkeler disinda tiim modellerde istatistiksel olarak anlamlidir ve aralarindaki

iligki negatiftir. Daha 6nce ifade edilen bu negatif iliski, baris seviyesinde meydana gelen diisiisiin
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(iilkenin baris seviyesinde iyilesmenin) yolsuzluk endeksindeki artiga (yolsuzlukta iyilesme ya da
yolsuzluk faaliyetlerinde diislise) yol agmasindan kaynaklanmaktadir. Bu baglamda yiiksek ve orta
gelismislige sahip iilkelerde barig ortaminin varhigi yolsuzlugu olumlu anlamda etkilemektedir.
Ancak diistik gelismislige sahip, catisma doneminde ya da ¢atisma sonras1 donemde olan iilkelerde
barisin yolsuzluk {izerinde anlamli bir etkisi bulunmamaktadir. Bu durumun sebebi olarak,
tilkelerin kronik anlamda uzun yillardir siiren i¢ ya da dis catigsmalarla ugrasiyor olmalar1 ve barig
ortam1 saglansa dahi yeniden ¢atisma ortamina girilebilmesi gosterilebilir. Bir diger etken catisma
sonras1 iilkelerde ortaya cikabilecek yatirnm c¢ekme problemiyle karsi karsiya kalinmasidir.
Ulkelerin yatirrm gekebilmek igin dncelikle demokratik ve yetkin kurumlarin tesisini saglanmasi
gerekmektedir. Aksi taktirde iktidarlarin da i¢inde oldugu birgok siyasi ve toplumsal aktor yatirim
ugruna yolsuzluk faaliyetlerine gz yumacaktir. Bu sonucun bir uzantisi olarak egitim seviyesinin

de demokratiklesme siireciyle birlikte artirilmasi gerektigi ifade edilmelidir.
5. Sonuc¢

Calismada yolsuzlugu etkileyebilecek degiskenler tahmin edilmeye c¢alisilmis ve bu
kapsamda 151 iilkenin yatay-kesit verileri ile demokrasi, egitim ve baris seviyelerinin yolsuzluklar
tizerindeki etkisi incelenmistir. DoOrt ayrt model olusturulmus olup, birincisi tiim iilkeleri
kapsamina almistir. Diger {ic model ise sirasiyla yiiksek, orta ve diisiik gelismislige sahip iilkelerde
bu etkiyi arastirmaktadir. Ozellikle birinci modelde tiim degiskenler istatistiksel olarak anlamlidir.
Diger bir ifadeyle tiim degiskenlerin yolsuzluk iizerinde etkili oldugu sonucuna ulasilmistir. insani
gelismislik seviyesine gore yapilan siniflandirmaya gore degerlendirildiginde, yiiksek gelismislige
sahip tilkelerde tiim degiskenler, orta gelismislige sahip iilkelerde egitim disindaki degiskenler,
diisiik gelismislige sahip lilkelerde ise yalnizca demokrasi degiskeni istatistiksel olarak anlamli
cikmisgtir. Buna gore, Ozellikle demokrasinin yolsuzlugun en giiclii belirleyicilerinden biri
oldugunu ve Onceki literatiirle de uyumlu sonuglar1 karsimiza g¢ikardigini ifade etmek yanlis
olmayacaktir. Calismada kullanilan egitim ve baris degiskenleri degerlendirildiginde, demokrasi
ve yolsuzluk iliskisinin baska c¢alismalarda da siklikla kullanildigi, ancak baris ve egitim
seviyesinin yolsuzluk {izerindeki etkisini inceleyen ¢aligmalarin azlif1 ya da hi¢ olmayisi, bu

degiskenlerin literatiire katki saglamasi agisindan 6nem arz etmektedir.

Literatiir incelendiginde yolsuzlugun ana ilacinin ekonomik biiyiime oldugu ve ekonomik

bliylimenin iyi politikalarla, 0Ozellikle de egitimin tesvik edilmesiyle desteklenecegi



529

savunulmaktadir. Ancak bdyle bir iddia hem ekonomik biiylimenin hem de yolsuzlugun
belirleyicilerine ve etkenlerine iliskin daha basit bir goriisii yansitmaktadir. Ozellikle ¢atisma
sonrasi iilkeler ele alindiginda, sadece makroekonomik biiyiikliikleri esas alan politika dnerilerinin
anlamsiz kalacagi bir gergektir. Bu durumun yaninda kurumlarin da en azindan asgari diizeyde
yetkinlige kavusmasi ve demokratiklesmesi gerekecektir; aksi taktirde herhangi bir ekonomik
biiyiime beklenmemelidir. Bu durum ise, onceki literatiir de incelendiginde, ancak hukukun
istiinliigii saglanarak gergeklesebilecektir. Yolsuzluk, devlet ile toplumun arasindaki iliskinin
islevsiz oldugunu gosteren, devletin mesruiyetini zayiflatan, devlete duyulan giiveni asindiran ve
savurgan kamu politikalarina yol agan bir davranistir. Dolayisiyla diiriist ve demokratik kurumlar
olmadan, ahlak ve dogruluk kavramlarinin esas alindigi bir egitim sistemine gecilmeden ve
hepsinden Onemlisi iilkede vatandaslarin kendilerini giivende hissedecegi bir barig ortami
olusmadan 1iyi politikalarin secilmesi ya da etkin bir sekilde yiirlitiilmesi, diger bir ifadeyle

yolsuzluk faaliyetlerinin azaltilmas1 pek miimkiin goziikmemektedir.
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EXTENDED ABSTRACT

Corruption, in its simplest definition, is a problematic behaviour that is defined as the abuse
of public authority for personal gain. While public officials or bureaucrats are usually the main
beneficiaries of corruption, many others are victimised by the loss of public resources. When
analysed from this point of view, the characterisation "corruption is a victimless crime", which is
frequently mentioned in the literature, has unfortunately ceased to be an accurate statement. As a
result of corruption, all segments of society, especially small economic units (households,
enterprises, etc.), lose public resources. In addition, by becoming a behaviour that corrupts social,
political and cultural values, it will lead to the problems of undermining the public's trust in public
institutions, creating a perception of inequality in society and creating a segment of the public that
believes that the social order has been disrupted. The United Nations that the financial burden of
corruption is 2.6 trillion dollars, although it cannot be calculated precisely. In addition, it is stated
that businesses and individuals pay more than 1 trillion dollars in bribes every year. For this reason,
the determinants of corruption, which is a global problem, have become more important today. In
this study, many studies in the literature on the determinants of corruption are analysed. Statistical
analyses have been made with different and new variables that are missing in the literature and that

may affect corruption.

When the studies on the determinants of corruption are analysed, it is seen that there are
many comprehensive studies. However, it is noticeable that the number of similar variables and
countries in these studies is low. Many similar variables such as democracy, economic freedoms,
rule of law, GDP, etc. are frequently found in the literature. This study, on the other hand, aims to
approach corruption activities from a different perspective and to analyse new variables that will
contribute to the literature. Studies analysing the negative effects of corruption activities on the
economy and social structure are gaining weight in the literature. In this study, which also includes
a broad literature review, there are views and studies that state that corruption has positive effects
as well as negative findings regarding the effects of corruption on economic and social structure.
In this context, 28 studies in which the effects of corruption are measured or the determinants of
corruption are analysed within the framework of the literature review. This study focuses on the
analysis of the factors affecting corruption, in other words, corruption is included in the analysis
as a dependent variable. While corruption is used as the dependent variable in the study,

democracy, education and peace are used as independent variables. The impact of the development
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levels of the countries constitutes one of the question marks of the analysis. For this reason, all
countries included in the scope of the study are classified as high, medium and low development
countries according to the Human Development Index. Separate models were created and analysed

for each of the classified country groups.

Considering the methodology of the variables used, the dependent variable consists of
Corruption Perception Index data. Since 1995, the Corruption Perception Index is a study that
publishes country performances every year with 13 different indicators in order to reveal the
perception of corruption in the public sector. In the index prepared by Transparency International,
each country scores between 0-100. As the country score approaches 0, corruption increases and
as the score approaches 100, corruption decreases. The Democracy Index, one of the independent
variables, has been published regularly every year since 2006 by The Economist Intelligence Unit
and measures the level of democracy of countries. This measurement is based on the rating of 60
questions (indicators) grouped into five categories on a scale of 0 to 10. The five categories are
electoral process and pluralism, civil liberties, government functioning, political participation and
political culture. Each category has a rating from 0 to 10 and the index is the arithmetic mean of
the five category indices. Finally, as the index score approaches 10, the level of democracy
increases. Another independent variable, the Education Index, is one of the three main components
of the Human Development Index. The education index is formed by averaging two indicators and
takes a value between 0-1. These indicators are expected years of schooling and mean years of
schooling. The last independent variable, the Global Peace Index, consists of 23 quantitative and
qualitative indicators that measure the peace level of countries. The index aims to measure the
peace level of countries in three areas: the first area evaluates ongoing internal and external
conflicts, the second area evaluates social safety and security and the last area evaluates
militarisation. All indicators score between 1 and 5; the closer a country's score is to 1, the higher
its level of peace. Finally, the Human Development Index is used as a control variable to categorise
countries and to see the effect of their level of development on corruption. As a result of the index,
each country receives a score between 0 and 1 and it is seen that the human development level

increases as it approaches 1.

In the study, cross-sectional data analysis method and ordinary least squares (OLS) method
were used for model estimation. Econometric analyses were performed with the Stata 14 package

programme. Accordingly, the determinants of corruption were estimated with the cross-sectional
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data of 151 countries for 2021. In addition to the model covering all countries, separate models
were created for country groups classified according to their development levels. The resulting data
were used in four separate models and the impact of variables on corruption was analysed. While
all countries were included in the first model, 151 countries were estimated with cross-sectional
data analysis. In the model covering all countries, the relationship between democracy, education
levels and peaceful environment and corruption was statistically significant. In the second model,
the estimation results of the determinants of corruption for countries with high level of development
were analysed. In the model where 57 countries with the highest Human Development Index value
are included, democracy, education and peace levels are statistically significant. In the third model,
the determinants of corruption in countries with medium development level were estimated. While
democracy and peace levels are statistically significant, education level has no effect on corruption.
Finally, in the fourth model, the same analysis was performed for countries with low level of

development, but none of the variables except democracy were statistically significant.

In conclusion, it can be stated that democracy is one of the most effective and strongest
determinants of corruption and the results are in line with the previous literature. When the
education and peace variables used in the analysis are evaluated, it can be stated that the
relationship between democracy and corruption is frequently used in other studies, but there are
few or no studies that examine the effects of peace and education level on corruption. In the
literature, it is argued that the most effective fighter against corruption is economic growth and that
economic growth can be supported by good policies, especially by promoting education. However,
such a claim reflects a rather simplistic view of the determinants of both economic growth and
corruption. Especially in the case of post-conflict countries, policy recommendations based solely
on macroeconomic aggregates would be meaningless. In addition, institutions will also need to be
at least minimally competent and democratised. Otherwise, no economic growth should be
expected. Such a scenario, as the previous literature suggests, can only be realised by ensuring the
rule of law. Corruption is a behaviour that shows that the relationship between the state and society
is dysfunctional, weakens the legitimacy of the state, erodes trust in the state and leads to wasteful
public policies. Therefore, without honest and democratic institutions, without an education system
based on the concepts of morality and integrity, and above all, without a peaceful land in the
country in which citizens feel safe, it is unlikely that good policies will be chosen or effectively

implemented, in other words, that corruption activities will be reduced.
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Tiirkiye Kredi Dereceleri ve Kredi Temerriit Takaslar1 (CDS)’nin BIST

ALL’a Yansimalari

(074

Calismada, Tiirkiye Kredi Temerriit Takaslar1 (CDS) primleri ve Standard and Poor’s
(S&P), Moody’s Investors Service (Moody's) ile Fitch Ratings (Fitch) kredi
derecelendirme kuruluslarinin (CRA) kredi notlaryle Borsa Istanbul’da listelenen BIST
ALL endeksi arasinda ki iliskinin ve birbirlerine olan etkilerinin gézlemlenmesi
amaglanmaktadir. Calismanin evreni; giinliik 3956 Tiirkiye CDS kredi risk pirimi ve
BIST ALL verileri ile CRA’larinin 2009:1-2024:4 donem periyotunda verdigi 93 kredi
notundan olusmaktadir. CDS ve kredi notlarinin artisinin veya diisiisiiniin BIST ALL
endeksi kapanis degerlerine etki etme durumu Johansen esbiitiinlesme ve Granger
nedensellik testleri ile analiz edilmistir. Calismada ulasilan bulgular; CRA’larin kredi
notu ve goriiniimiinde artis yapmalar1 kisa donemde BIST ALL kapanis degerlerinde
artisa sebep olmaktadir. Tiirkiye CDS primlerindeki degisim BIST ALL kapanis
degerlerinde kisa ve uzun donemde degisimi tetiklemektedir. Son olarak ¢alismada,
CDS primlerindeki degisimi BIST ALL iizerinde negatif yonlii etkiye, kredi notu ve

Anahtar Kelimeler
CDS,

Tirkiye kredi notu,
Johansen
esbiitiinlesme,
Granger nedensellik
testi,

BIST ALL endeks

goriiniimiindeki artis ise BIST ALL iizerinde pozitif yonlii etkiye sahip oldugu JEL Kodu
sonucuna ulasilmistir. F33, G10, G20,
G24.

1. Introduction

All investors, whether individual, corporate or country, aim to maximise investment profits
while minimising investment risks. When it comes to risks, derivative products are financial
instruments that enable them to be transferred effectively between all parties. Successful risk
management is possible with financial measurements along with the use of appropriate financial
tools. With increasing competition in the markets, financial instruments that enable risk transfer

have begun to be widely used.

Credit derivatives, which are used to hedge risks and for speculative purposes, started to be
used by the International Swaps and Derivatives Association in 1992. The most used credit
derivative instrument in the market is CDS; It was introduced to the financial markets by JP Morgan
in 1994. Increasing credit risks are liquidated through CDS. In addition to this feature of CDS, it is
also applied as a country risk indicator. The main reason why such contracts are widely used is that

they can be applied in a wide range of areas, from financial assets to a country.

Particularly, with the financial crisis that started in Thailand, whose impact became evident

in the second half of 1997, and then quickly spread to a wide geography called the Asian Tigers,



539

the interest of other countries that carry out financial transactions with the countries at the centre
of'the crisis in CDS has become even more important. Latin America. Despite the various economic
agreements it made, Argentina could not escape the effects of the crisis. S&P downgraded
Argentina's country credit rating at the end of 2001 and declared a moratorium on the country
(Cossin and Jung, 2005: 13). During the financial crisis in the mortgage market in 2007 in the
United States (US) and the European Debt Crisis between 2010 and 2014 in the European Union
(EU), the reliability of credit rating scores used to measure the credit risk of countries has been a
matter of considerable debate. In this period, CDSs began to be widely used in measuring country
credit risk, along with criticism that credit rating scores did not reflect real data in measuring the
credit risk of countries (Filippos, 2017: 4). Similar criticisms of CRAs are also included in the work

of Haan & Amtenbrink (2011).

Credit rating; It is the display of information prepared by rating experts in summary and
simple-to-use qualitative or quantitative symbols. Credit reserving companies accepted by national
or international authorities; The score values obtained as a result of determining the investment
values of countries, companies or securities and measuring their credibility represent the credit
rating score. Credit rating score; It is a type of statement made for assigning a credit rating score
to a country, company or city government. Positive/negative/stable outlook descriptions; Without
any change in the credit rating score, the outlook announced for the debtor is considered "stable",
the possibility of the rating increasing in the future is considered "positive", and the possibility of
the rating decreasing is considered "negative". Credit rating increases; It is a statement about
increasing the credit rating previously given to a country or company. Credit rating downgrades;
These are statements made regarding the downgrading of previously given credit ratings of
countries or companies. Confirmation statements are statements that confirm and continue the

credit rating previously given to a country or company.

The purpose of credit scoring is to share the necessary information to ensure the efficiency
of international financial markets. The creditworthiness of debtors is determined by the scores
given by international CRAs. Thus, the investment attraction capacity of countries or companies
and the costs they will bear are determined. Although many CRAs are operating in international
financial markets, S&P, Moody's, and Fitch are the most effective organisations in the credit rating

sector with their knowledge and the models they have developed.
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Credit ratings and CDSs can have a regulatory effect on stock markets. Many national or
international investors make transactions in line with credit rating announcements and CDS.
However, the effects of credit scores and CDS on the financial structure of countries and companies
in developed or developing economies continue to be examined (Luitel & Vanpée, 2018; Haspolat,

2019; Ballester & Gonzalez, 2021; Ballard et al., 2021; Meles et al., 2023).

In this study, short and long-term relationships between BIST ALL, which includes 530
companies in Borsa Istanbul, Tiirkiye’s CDS premiums, and Tiirkiye’s credit rating and outlook of
S&P, Moody's, and Fitch CRAs, and the BIST ALL closing values of CDS and credit rating
increase, are examined. The impact situation was examined between 2009 and 2024. The study
showed that; The increase in the credit rating and outlook of CRAs leads to an increase in BIST
ALL closing values in the short term. The change in Tiirkiye CDS premiums also causes changes

in BIST All closing values in the short and long term.
2. Theoretical Background

Investors trading in financial markets aim to provide high returns with minimal risk. One
of the risks that may occur in capital markets is credit risk. One such source of risk; is the situation
where overdue receivables are not repaid. Managing risks is an important element for investors.
Investors can minimise the risks that may arise in the markets by using derivative products. The
most frequently used product among credit derivative instruments in the world is CDS. While CDS
means insuring credit risk, it ensures that the lender, that is, the investor, is protected from risk in
case the debtor country or company cannot fulfil its obligations. Possible losses that may arise in
financial assets in cases of credit rating decrease, bankruptcy and default can be shared between

the parties with CDS.

CDS is a method to control the credit risk of investors, lenders or financial institutions, as
they are financial contracts that provide insurance against credit-related risks. The basic element
of CDS is the transfer of credit risk from one party to another (Neal, 1996: 19). The CDS transaction

structure is given in Figure 1.
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Reference Entity
(Bond or Loan)

J CDS Premium
v >
Credit
Risk Averse Party Payment is made if it happens Party Selling Protection
No Payment If the loan is
— not realized

Sekil 1. CDS Transaction Structure (Choudhry, 2006).

As can be seen in Figure 1, a CDS contract is an agreement between two parties, the
borrower and the lender. The protecting party in the agreement undertakes to pay a certain amount
to the buyer in the event of a possible non-payment of the debt instruments. However, for a certain
period, the party purchasing the protection must also pay a premium to bear the risk of the protector
not paying. Thus, as a result of the CDS contract, credit risk is minimized. As the risk in the markets
of the debtor, whether a company or a country, increases, CDS premium payments increase in

proportion to this. Foreign investors make investment decisions by considering country risk.

With the development of international financial markets, risks have begun to emerge
between investors who have accumulated funds and users who need funds. Rating agencies were
established to solve these problems. Especially in the XIX. CRAs, which are among the financial
institutions of the 21st century, came to the fore with the 2008 financial crisis, when volatility in
financial markets increased, and large CRAs came to the fore due to their role in the crisis.
Although there is no complete list, it is estimated that there are hundreds of credit rating companies
operating at national and international levels in financial markets (White, 2016: 205). Among
CRAs, the largest and most respected by many investors are international CRAs; S&P, Moody's
and Fitch dominate the credit rating market by using the models they developed with the knowledge
and experience they have accumulated in the market for years (Nye, 2014). .02 regulated by the
Securities and Exchange Commission (SEC). According to the report dated 2024; The share of the
S&P, Moody's and Fitch trio in the US rating market in 2022 reached 91.1% (Securities and
Exchange Commission, 2024: 29). Similarly, in the EU market as of 2022; They dominated the EU
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market with a total of 92.97%, with the shares of S&P 50.13%, Moody's 32.79% and Fitch 10.05%
(European Securities and Markets Authority, 2023: 8). In the light of these data, S&P, Moody's
and Fitch have large shares in the highly competitive US and EU markets, where many CRAs

operate.

The key role that CRAs have in the international financial system cannot be limited solely
to the reduction of information asymmetry in favour of investors and the certification of debtors
through easily understandable data provided in the form of credit ratings. In addition, credit rating
scores are used as a basis for determining the legal capital that must be maintained by all financial
institutions and fulfil a semi-regulatory public function. Thus, they directly affect the stability of
financial markets. CRAs also affect the markets and country economies with the rating scores they
assign to countries. CRAs have come under criticism for their role during financial crises. In
addition, CRAs were also accused of not foreseeing the Asian crisis and deepening the crisis by
downgrading countries while they were going through financial crises. Moreover, during the crisis
period in the European region, CRAs were criticized for downgrading the rating of European
sovereign states (Haan & Amtenbrink, 2011: 2-7). Despite all this, the rating score created by CRAs
as a result of the measurements they make is generally accepted as highly subjective and followed
and used in local and international markets, as it is an indicator of the risk-return balance of debt-
based assets. Credit ratings to existing and potential investors; While guiding the value of loans to
be given or assets to be purchased, it also plays an important role in determining the price to be
paid for the relevant asset and the interest rate, which is a cost element (Gavras, 2012: 35). CRAs
are a company, country or city government, etc. It expresses its opinion about a debtor's ability and
willingness to meet its financial obligations in a timely manner. However, credit scores are not
recommendations for investors to buy, sell or hold, nor are they a measure of asset value or an

investment indicator.

Credit ratings consist of two components; The first is the credit rating score expressed by a
series of letters or signs, while the other is the rating report containing detailed information about
the evaluated asset on which this credit rating is given (Schroeter, 2011: 615). While S&P and
Fitch emphasise that credit rating scores indicate the probabilities of default, Moody's says; It states
that the expected credit loss amount, which is a result of the probability of default and the expected

loss amount in case of default, is taken into account (Pagano & Volpin, 2010: 416).
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Credit ratings are scores that express relative opinions, from strongest to weakest, about the
creditworthiness of a borrower or the credit quality of a debt instrument. CRAs use their own

methodology and rating scale to measure credit risk.

In the "AAA, AA, A, BBB, BB, B, CCC, CC, C and D" rating scale announced by S&P,
which has been operating since 1860, the highest credit rating is "AAA, AA, A, BBB", while the
investment level is considered to be speculative. owner country, company etc. It uses “BB, B, CCC,
CC and C” for “+” or “=" signs can also be added to credit scores between the “AA” credit score
and the “CCC” credit score. The meaning of the “+” sign indicates being close to the credit score

at the top, and “-” indicates being close to the credit score at the bottom.

Founded in 1909, Moody's; announces the credit rating scores used in the analysis of credit
risk regarding financial obligations that will expire in one year or more, with the letters "Aaa, Aa,
A, Baa, Ba, B, Caa, Ca, C". Along with these letter grades, Moody also adds the numbers "1, 2, 3"
next to each letter regarding the credit score. “1” indicates the highest level, “2” indicates the
middle level, and “3” indicates the lowest level. While Moody's high-grade investment grade credit
ratings are indicated as "Aaa, Aal, Aa2, Aa3, Al, A2"; It indicates the medium investment grade
level with “A3, Baal”. Low investable levels, which are speculative, are expressed as “Baa2, Baa3,
Bal, Ba2, Ba3, B1, B2, B3”; The level at which it is not possible to make an investment decision

is indicated by the credit scores "Caal, Caa2, Caa3, Ca, C".

Fitch, which has been conducting rating activities since 1913, has its credit rating indicator
chart in the range of "AAA" and "D". “AAA” to “BBB” indicate high-grade investment grade
levels, while the “BB and B” range indicates speculative investable levels, and “CCC” and “D”
indicate long-term non-investment grade levels. Like S&P, Fitch can place “+” or “-” signs next to
the letters indicating credit scores. The rating scales of the three well-established CRAs are shown

in Table 1.

Table 1
Rating Scale of CRAs
Descriptions S&P Moody’s Fitch
Highest grade AAA Aaa AAA
High grade AA+ AA  AA-  Aal  Aa2 Aa3 AA+ AA  AA-
Upper medium grade A+, A A- Al A2 A3 A+ A A-
Lower medium grade BBB+ BBB BBB- Baal Baa2, Baa3 BBB+ BBB BBB-

Non-investment/speculative grade BB+ BB, BB- Bal Ba2 Ba3 BB+ BB BB-
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Highly speculative B+ B B- Bl B2 B3 B+ B B-
Extremely speculative CCC+ CCC CCC- Caal Caa2 Caa3 CcCC

Imminent default CC Ca CC

Default R SD D C C RD D

Source. Keskin (2020: 22).

Credit ratings given by Fitch, Moody's and S&P for Tiirkiye are given in Table 2.
Table 2

Tiirkiye’s Credit Ratings Given by S&P, Moody's and Fitch

Grade Grade
Announce Credit Rating Company Announce Credit Rating Company
ment Date ment Date
S&P Moody's Fitch S&P Moody's Fitch
Not View Not View Not View Not View  Not View  Not View
08.03.2024 B+ + 18.06.2009 Ba3 +
13.01.2024 B3 + 17.09.2009 BB- =
30.11.2023 B + 13.11.2008 BB- -
29.09.2023 B = 31.07.2008 BB- =
09.09.2023 B = 03.04.2008 BB- -
31.03.2023 B - 09.05.2007 BB- =
30.09.2022 B = 27.06.2006 BB- =
12.08.2022 B3 = 23.01.2006 BB-
08.07.2022 B - 14.12.2005 Ba3 =
12.02.2022 B+ - 11.02.2005 B1 +
10.12.2021 B+ - 13.01.2005 BB- =
02.12.2021 BB- - 25.08.2004 B+ +
19.02.2021 BB- = 17.08.2004 BB- =
11.09.2020 B2 - 08.03.2004 B+
21.08 2020 BB- - 09.02.2004 B+ =
01.11.2019 BB- = 21.10.2003 B1 =
12.07.2019 BB- - 16.10.2003 B+ =
14.06.2019 B1 - 25.09.2003 B +
17.08.2018 Ba3 - 06.08.2003 B- +
17.08.2018 B+ = 28.07.2003 B =
13.07.2018 BB - 25.03.2003 B- -
01.05.2018 BB- = 07.11.2002 B- =
07.03.2018 Ba2 = 10.07.2002 B1 -
17.03.2017 Bal - 09.07.2002 B- -
27.01.2017 BB - 26.06.2002 B- =
27.01.2017 BB+ = 05.02.2002 B =
04.11.2016 BB = 29.01.2002 B- +
23.09.2016 Bal = 1501.2002 B1 =
19.08.2016 BBB- - 30.11.2001 B- =
20.07.2016 BB - - 02.08.2001 B -
18.07.2016 Baa3 - watch 11.07.2001 B- -
06.05.2016 BB+ = 27.04.2001 B- =
11.04.2014 - Baa3 = 17.04.2001 B- -
Watch
07.02.2014 BB+ - 06 04.2001 B1 - watch
16.05.2013 = Baa3 08.06.2009 B+ -
Watch
27.03.2013 BB+ = 02.04.2001 BB+ - watch
05.11.2012 = BBB- 23.02.2001 B -
Watch

20.06.2012 + Bal 22.02.2001 = BB-
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01.05.2012 BB = 21.02.2001 B+ - Bl
Watch

23.11.2011 = BB+ 05.12.2000 B+ =
24.11.2010 + BB+ 21.09.2000 = B1
05.10.2010 + Ba2 21.09.2000 = BB-
19.02.2010 BB + 24.07.2000 Bl + watch
08.01.2010 = Ba2 27.04.2000 = BB-
27.10 2009 + BB- 25.04.2000 B+ +

watch
03.12.2009 = BB+ 10.04.2000 B+ + watch

Note. Positive +, stable =, negative -

3. Literature

There are studies in the literature examining the relationship between CDSs and the stock

market. These studies were investigated using different periods and different analysis methods.

Examples of these studies are included in Table 3.

Table 3

Examples of Studies Examining The Relationship Between CDSs and The Stock Market

Author Subject Data Set Period Method Result
Fung et al. Analysis of  the USA, Thailand, The Vector There is a negative
(2008) relationship between  Philippines, China, Autoregression relationship between CDS
CDS and share =~ Malaysia and Korea (VAR) model and equity markets.
markets. (2001-2007)
Chan et al. Relationship between Asian Countries Cointegration In China, South Korea and
(2009) Asian CDS and stock (2001-2007) And Thailand. There is a
markets. Causality test bidirectional causal
relationship
CDSs affect the Malaysian
stock market. In Indonesia,
there is a two-way interaction
between the data.
Coronado et al Relationship between Spain, Portugal, Vector
(2012) CDSs and stock Germany, Greece, Autoregressive There is a negative and strong
indices. United Kingdom, model relationship between CDSs
Italy, France and and and stock prices.
Ireland Panel data model.

(2001- 2011)

Asandului et al CDS and stock market 5 Eastern European Johansen
(2015) relations in Eastern Countries cointegration CDSs affect the stock market.
European countries. (2004-2014) and
VAR
Apergis The role of CDSs on Greece Granger causality ~ There is a causal relationship
(2017) stock prices (2005-2015) test between CDSs and stock
returns.
Shear et al. Relationship between Pakistan Granger causality ~ There is a causal relationship
(2017) CDS and KSE 100 (2004-2014) test between KSE100 and CDS.
index.
Topaloglu & Ege Relationship between Tiirkiye Time series As country risk increases,
(2020) CDS and Borsa (2010-2019) analysis share market return decreases.
Istanbul 100 Index.
Bratis et al Links of CDS and Germany, France, VAR The CDS market interacts

(2023).

stock markets.

Portugal, Italy,
Ireland, Spain and
Greece

bidirectionally with stock
returns after the debt crisis
(2010-2014).
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(2009-2014)

Varlik & Obekcan
(2023)

Effects of central bank
credibility on country
risk Premium.

Tiirkiye

(2008 —2022)

ARDL

CBRT
increase in credibility
It reduces the CDS premium.
exchange rate
Increases in inflation and
inflation increase the CDS
premium.

He & Zhang
(2024).

Relationship between
country CDSs, stocks,
etc.

G7 and

BRICS countries

(2010-2022)

Regression
analysis and

Network analysis

CDS dominates its markets
in total risk level.

Common features of the studies in Table 3: There is a relationship between CDS and stock

values of both developed and developing countries.

Research on the effects of credit ratings on the stock market and countries has taken its

place in the literature. Examples from these studies are included in Table 4.

Table 4

Examples of Studies on The Effects of Credit Ratings on The Stock Market and Countries

Author Subject Data Set Method Result
Period
Cantor & Packer The impact of credit 45 developed Event study analysis Rating announcements have
(1996) rating changes on the and developing an immediate impact on the
bond market. countries market.
(1995)
Gropp & Richards The extent to which 32 banks in the Fama analysis CRAs influence bank stocks
(2001) banks' bond and stock EU through their rating actions.
returns are affected by (1989-2000)
CRA ratings.
Frost Effects of CRAs on USA (2000- Empirical test Rating agencies have
(2007). capital markets. 2002) deficiencies regarding public
disclosure practices.
Abad et al. Changes in CRAS' Spain Event study Improvements and declines
(2013) ratings (2000-2010) in credit scores affect stock
Effects on Share markets.
Liquidity
Lee et al. Effects of CRAs' ratings ~ Australia and 39 Regression analysis Country rating changes
(2016) on the stock market. Countries significantly affect stock
(1990-2009) liquidity.
Balcilar et al. Forecasting the credit BRICS and Mathematical Markets act according to
(2021) rating announcements  PIIGS countries Analysis, credit rating announcements.
issued by the three (1992-2016) Causality test Stock values are predictable.
established CRAs in the
BRICS and PIIGS stock
markets.
Abidi et al. Market impacts of 16 countries in Regression, In the European region, the
(2023) CRAs. the Euro area. Matematiksel corporate bond market is
(2015-2017) Models negatively affected by
CRAs.

The difference of this study from the literature is that it examines the effects of CDS, S&P,

Moody's and Fitch CRAs, which are active in international markets, and BIST ALL, which is the
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index that includes the largest number of companies, with 590 companies, and the time it takes for

the markets to come to balance.
4. Data and Methodology

While the data set for the study, which covers the periods 2009:1-2024:4, was obtained
from the official page of BIST ALL, Borsa Istanbul (BIST, 2024), the credit ratings given to Turkey
were compiled by the author from S&P, Mood's and Fitch reports.

In the study, the short and long-term relationships between BIST ALL and Tiirkiye’s CDS
premiums and CRAs, Tiirkiye’s credit rating and outlook, and the reason for the CDS and credit
rating increase in BIST ALL closing values were examined. Increase in credit score or outlook 1;
other cases are coded as 0. For the purpose of the study, Johansen cointegration and Granger

causality analyzes were used.

Johansen's cointegration test was developed by Johansen (1988). It is a model created to
express a fixed combination of two or more series whose levels are not fixed, to test the
cointegration element. The Granger causality test developed by Konya (2006) can calculate the

cross-sectional dependence between all series in the panel.

In the study, normal distributions of the series were checked before cointegration analyses,
and single normal distributions were ensured by making logarithmic transformations. Since the
series must be stationary at the same level (integrated of the same degree) to perform the
cointegration analysis, the Extended Dickey-Fuller (ADF) (Dickey and Fuller, 1979) unit root test
was applied, and it was observed that both variables contained unit roots at the level, but were
stationary when their first differences were taken. In the unit root test, all three models without a
constant term, with a constant term and with a constant term and trend were tested and reported in

Table 6.

Lag Exclusion Wald Tests (VEC) were used to determine the appropriate lag length in the
cointegration analysis. Since the null hypothesis in the test is that "the relevant delay should be
excluded", when p>0.05, the hypothesis is accepted and the relevant delays are excluded; When
p<0.05, the null hypothesis is rejected and the relevant delay is accepted.

Since heteroscedasticity, autocorrelation and distribution with multiple norms must be

ensured for the validity of the model test, the White test (White VEC Residual Heteroskedasticity)
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is used for the heteroscedasticity problem, LM test (VEC Residual Serial Correlation LM Test) is
used for the autocorrelation problem and Cholesky (Lutkepohl) is used for the multiple normal
distribution condition. Multiple normal distribution test was applied. The White test (White VEC
Residual Heteroskedasticity), which performs the heteroscedasticity problem, tests the null
hypothesis that "the series have common variance" and the hypothesis is accepted when p>0.05 for
the chi-square test statistic. LM test (VEC Residual Serial Correlation LM Test) tests the null
hypothesis of "there is no serial relationship/correlation" for each delay within the specified delay
range, and the hypothesis is accepted when p>0.05 for the LM test value. Cholesky (Lutkepohl)
decomposition, which is used in mathematics to separate the Hermit matrix, is used in statistics to
solve normal equations in linear least squares problems. In the analysis evaluated using the Jarque
Berra test statistic, the null hypothesis "residuals of the series show a normal distribution" is tested
separately for each component, but when the Joint test result is p>0.05, it is understood that

multiple normal distribution is achieved.

Johansen cointegration test was performed to determine the number of cointegration
equations, and Trace and Max-Eigen test results were taken into account to determine the number
of vectors. Johansen (1988) recommends a trace test and maximum eigenvalue test to determine
the number of cointegration vectors and emphasizes that these calculated test statistics should be
compared with the obtained critical values or p values should be taken into account. In the tests,
cointegration numbers are determined for models without a constant term, with a constant term,
and with a constant term and trend, as well as testing the null hypothesis of "there is no
cointegration". The null hypothesis is tested separately for Trace and Max-Eigen statistics, and
when the values of these tests exceed the critical values (p < 0.05), the hypothesis of no

cointegration relationship is rejected.

Finally, in the study, the prediction model was tested by considering the linear vector error
corrected (VECM) cointegration model. Since only the effects of CDS and credit ratings on BIST
were examined in this study, the vector error corrected (VEC) Granger causality / Block
Exogeneity Wald test was performed to question whether only two variables were the cause of
BIST closing values. When BIST is the dependent variable in the test, the null hypothesis for each
independent variable regarding which of the independent variables should be excluded from the

model is "the relevant independent variable should be excluded". When the chi-square test statistic
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is p<0.05, the null hypothesis is rejected and it is understood that the relevant independent variable

should remain in the model and is the cause of the dependent variable.
4.1. Empirical Findings
Table 5 shows the descriptive statistics of the series included in the model.
Table 5

Descriptive Statistics of The Series

Series Abbreviatio Log Min. Maks. Mid. SS J-B(p)

n
BIST ALL' BIST LNBIST 413,62 35664,74 5380,728 9152,231 0,252(0,881)*
CDS? CDS LNCDS 119,08 857,790 326,995 170,001 1,535(0,464)*
CREDIT? CRDT - 0 1 - - -

Note. ': BIST ALL closing value, 2 Tiirkiye credit risk premium,*: When credit score and outlook increase 1; in other
cases 0 *: After logarithmic transformation J-B: Jarque-Bera

Extended Dickey-Fuller (ADF) unit root test was used to determine the stationarity of the

logarithmically transformed series. Table 6 gives the unit root test results.
Table 6

Unit Root Statistics of Series

Sherry Model Unfixed Fixed
LNBIST At the level 1,883 -2,657

1st difference -10,300%** -11,457%*
LNCDS At the level -0,100 -2,210

Ist difference -8,532%* -8,442%*

Note. *: Significant at 5% level, **:Significant at 1% level.

According to the ADF unit root test results in Table 6, both variables are not stationary at
the level of both the models with and without a constant term, and both variables are stationary at
their first difference [I(1)] in both the models with and without a constant term. has been detected.
Accordingly, cointegration will be sought in the relationship between variables. Table 7 shows the
results of the Wald lag exclusion test (VEC Lag Exclusion Wald Tests) performed to determine the

appropriate lag length for the cointegration model.
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Table 7

Delay Length Determination Results

Delay Joint (p)
Dlagl 11,907 (0,018)
Dlag2 10,223 (0,037)
Dlag3 10,123 (0,038)
Dlag4 7,921 (0,094)
Dlag5 5,968 (0,205)
Dlag6 4,112 (0,391)

Note. Appropriate delay length has been tested up to 11 delays and the first 6 delays are shown in the table.

According to the Wald error-corrected delay length exclusion test results in Table 7, the
hypothesis that the first three delays should be excluded was rejected (p<0.05), and the hypotheses
that the subsequent delays should be excluded (p>0.05) were accepted. Accordingly, the most
suitable delay lengths are 1-3. delays.

Table 8 shows the results of heteroscedasticity, autocorrelation and multiple normal

distribution in the vector error correction model (VECM) cointegration model.

Table 8
Heteroscedasticity, Autocorrelation and Multiple Normal Distribution Results
Statistics p Result
Heteroscedasticity 93,875 0,705 There is no heteroscedasticity problem
(White VEC Residual Heteroskedasticity) ’ ’ P
Otokorelasyon . .
(VEC Residual Serial Correlation LM Test) 14,268 0,113 There is no autocorrelation problem (Lag 2)
Multiple normal distribution
(VEC Residual Normality Test / Cholesky 10,518 0,104 Residuals are normally distributed

(Lutkepohl)

The model has no heteroscedasticity problem (X2=93.87; p>0.05), no autocorrelation
problem (LM-Stat=14.27; p>0.05) and multiple normal distribution condition is met (Joint J-
B=10.52). ; p>0.05) was determined.

In Table 9, the Johansen cointegration test was performed to determine the number of
cointegration equations, and Trace and Max-Eigen test results were taken into account to determine
the number of vectors. Johansen (1988) recommends a trace test and maximum eigenvalue test to
determine the number of cointegration vectors and emphasizes that these calculated test statistics
should be compared with the obtained critical values or p values should be taken into account.
Table 9 shows the Trace and Max-Eigen test results for determining Johansen cointegration vector

numbers and ranking unconstrained cointegration.
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Table 9

Cointegration Vector Numbers and Sequences Test Results

- - Linear Linear Quadratic

No S S Yes S Yes S Yes S Yes

NoT NoT NoT T Yes T Yes
Trace 1 1 1 1 1
Max-Eigen 1 1 1 1 1
HO Hipotezi Eigenvalue Trace p HO Result MaxEigen p HO Result
There is no cointegration 0,569 53,542 0,000 Rejection 35,327 0,000 Rejection
Upto 1 0,286 18,214 0,093 Acceptance 14,175 0,091 Acceptance
Upto2 0,092 4,040 0,406 Acceptance 4,040 0,406 Acceptance

Note. S: Constant term, T: Trend.

According to the Johansen cointegration test results, it was determined that the hypothesis
of no cointegration was rejected (p<0.05) and there was at least one cointegration equation. Since
the study searches for a linear relationship, a linear vector error corrected (VECM) cointegration
model with constant terms and maximum third lags was taken into consideration. Vector error
corrected short and long-term forecast results are given in Table 10. Since the relationship between
the increase in CDS and credit scores and BIST ALL was examined in the research, only the

cointegration model in which the BIST ALL variable was the dependent variable was taken into

account.
Table 10
Short and Long Term Forecast Results with Vector Error Correction
Forecast Period Coefficient SH t
Long Term
LNCDS(-1) -6,047 1,162 -6,042%*
CREDIT(-1) -0,089 0,088 -1,012
C 26,355 6,818 3,865%*
Short term
COINTEQ -0,162 0,031 -5,228%*
D(LNPRICE(-1)) -0,026 0,130 -0,202
D(LNPRICE(-2)) -0,069 0,125 0,555
D(LNPRICE(-3)) 20,001 0,077 20,006
D(LNCDS(-1)) -0,708 0,205 _3,447%*
D(LNCDS (-2)) 20,606 0,197 -3,067*
D(LNCDS (-3)) -0,369 0,155 2,385%
D(CREDIT(-1)) 0,065 0,049 1,330
D(CREDIT (-2)) -0,046 0,051 -0,903
D(CREDIT (-3)) 0,130 0,046 2,821%
R? 0,444
AR? 0,288
F 2,844

Note. *:Significant at 5% level, **:Significant at 1% level.
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The fact that the error correction coefficient (COINTEQ) is negative (between 0 and -2)
and significant shows that the variables are cointegrated, and the inverse of the coefficient
(1/coefficient) gives information about how long it will take for shocks to occur in the short term
to balance. In other words, it means that shocks experienced in the short term are balanced in the
long term. When the test results in Table 10 were examined, it was determined that the error
correction coefficient of the estimated model was negative and statistically significant (Cointeg=-
0.162; t=-5.228; p<0.01). According to the cointegration coefficient, the shocks that occur in the
short term in the increase in credit scores and CDS premiums balance in the long term (after
approximately 6 periods) (1/0.162=6.157). When long-term equations are examined, a 1% increase
in CDS premiums leads to an approximately 6% decrease in BIST closing values in the long term.
When short-term relations are examined, the increase in CDS premiums causes a negative change
in BIST ALL closing values in all three delays. It was determined that the increase in credit scores
was not related to BIST closing values in the first two delays but caused a positive change in BIST

ALL closing values in the third delay.

The results of the vector error corrected (VEC) Granger causality / Block Exogeneity Wald
test used in the causality/externality relationship between variables are given in Table 11. In test
statistics, the null hypothesis (HO) is “Variable X is not the cause of Y / should be excluded”. In
this case, when the p-value of the X2 statistic is less than 0.05 (p<0.05), it is understood that the

independent variable is the cause of the dependent variable and can be included in the model.
Table 11

VEC Granger Causality / Block Exogeneity Wald Test Results

X2 sd p
When LNBIST is the dependent variable:
D(LNCDS) 13,976 3 0,003
D(LNCREDIT) 9,226 3 0,026
All of them 19,391 6 0,004

According to the externality tests in Table 11, it is seen that the increase in credit score and
CDS premiums are both external independent variables, and the null hypothesis that they are not
the cause of the dependent variable is rejected at the 0.05 level. Therefore, it is consistent that both
independent variables are included in the model, and the increase in credit scores and CDS

premiums are the reasons for the change in BIST ALL closing values.
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5. Conclusion

In the relationship between debt instrument issuers and investors, such as countries,
companies and local governments that purchase CRAs services; While investors prefer investments
that will provide the highest return with the lowest risk and the highest repayment guarantee,

institutions that go into debt rely on credit ratings to borrow at the lowest possible cost.

The most basic information that an investor wants to know about the financial instrument
of the country or company in which s/he will invest is whether the relevant party will be able to
pay its debt when it comes due. While meeting the need for investors to obtain information, credit
ratings, as a tool to ensure transparency in the markets, have become a double-sided necessity for
investors and those who want to borrow. CDS, on the other hand, is a kind of credit risk insurance
that investors use to avoid credit risk, that is, in case of non-repayment of due receivables, as a
financial instrument that protects the lender from risk in case the debtor country or company cannot
fulfil its responsibilities. However, credit scores are not a recommendation to buy, sell or hold for

investors, nor are they a measure of asset value, nor are they an investment indicator.

In this study, the credit ratings given by S&P, Moody's and Fitch CRAs for Tiirkiye and the
impact level of Tiirkiye’s CDS premiums on BIST ALL, where 530 companies traded in Borsa
Istanbul are indexed, and the balancing status of the markets in the 2009-2024 periods were
analyzed. According to the findings of the research; Increasing the credit rating and outlook of
CRAs leads to an increase in BIST ALL closing values in the short term. The change in Tiirkiye
CDS premiums causes changes in BIST ALL closing values in the short and long term. The
imbalance was caused by the increase in credit scores and the change in CDS premium balances
after approximately 6 periods. The change in CDS premiums has a negative effect on BIST ALL,

while the increase in credit rating and outlook has a positive effect on BIST ALL.

When the results of the study are evaluated; Fung et al. (2008), Chan et al. (2009),
Coronado et al (2012), Abad et al. ( 2013 ), Varlik & Obekcan, (2023), He & Zhang (2024), Frost
(2007) are similar to the results of their studies. However, it does not coincide with the findings of

Cantor & Packer (1996).

In the study, the effects of Turkey's Credit Ratings and CDS on the companies listed in
Borsa Istanbul were evaluated, and for future studies, it could be expanded to include countries that

have close economic relations with Turkey and are in the same category and future stock prices
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were predicted with CDS and credit ratings. It is considered that it will be possible to carry out
studies that will.



555

References

Abad Romero, P., Robles, M. D., & Cuervo, G. (2013). Changes in Corporate Debt Ratings and
stock liquidity: evidence from the Spanish Market. Retrieved April 5, 2024 from
https://docta.ucm.es/rest/api/core/bitstreams/2d2023e1-0328-4019-ba37-6¢803db8058d/
content

Abidi, N., Falagiarda, M., & Miquel-Flores, 1. (2023). Quantitative easing and credit rating
agencies.  International  Review  of  Financial — Analysis, 86, 102489.
https://doi.org/10.1016/j.irfa.2023.102489

Asandului, M., Lupu, D., Mursa, G.C. & Musetescu, R. (2015). Dynamic relations between CDS
and stock markets in Eastern European countries. Economic Computation and Economic
Cybernetics Studies and Research, 4, 151-170. Retrieved from https://mpra.ub.uni-
muenchen.de/

Balcilar, M., Bathia, D., Demirer, R., & Gupta, R. (2021). Credit ratings and predictability of stock
return dynamics of the BRICS and the PIIGS: Evidence from a nonparametric causality-in-
quantiles approach. The Quarterly Review of Economics and Finance, 79, 290-302.
https://doi.org/10.1016/j.qref.2020.07.005

Ballard-Rosa, C., Mosley, L., & Wellhausen, R. L. (2021). Contingent advantage? Sovereign
borrowing, democratic institutions and global capital cycles. British Journal of Political
Science, 51(1), 353-373.

Ballester, L., & Gonzélez-Urteaga, A. (2021). Do sovereign ratings cause instability in cross-border
emerging CDS markets? International Review of Economics & Finance, 72, 643-663.

Borsa Istanbul (2024). Share Index Data. Retrieved April 5, 2024, from https:/
borsaistanbul.com/tr/sayfa/49/veriler

Bratis, T., Laopodis, N. T., & Kouretas, G. P. (2023). CDS and equity markets’ volatility linkages:
lessons from the EMU crisis. Review of Quantitative Finance and Accounting, 60(3), 1259-
1281. https://doi.org/10.1016/j.g1].2022.100773

Cantor, R., & Packer, F. (1996). Determinants and impact of sovereign credit ratings. Economic
Policy Review, 2(2).
https://moodle2.units.it/pluginfile.php/259644/mod_resource/content/0/9610cant.pdf

Chan, K.C., Fung, H. and Zhang, G. (2009). On the relationship between Asian credit default swap
and equity markets. Journal of Asia Business  Studies, 4(1), 3-12.
https://doi.org/10.1108/155878909800004 14

Choudhry, M. (2006). The credit default swap basis, New York, Bloomberg Press.

Coronado, M., Corzo, M.T. & Lazcano, L. (2012). A case for Europe: The relationship between
sovereign CDS and stock indexes. Frontiers in Finance and Economics, 9(2), 32-63.
https://doi.org/10.2139/ssrn. 1889121


https://docta.ucm.es/rest/api/core/bitstreams/2d2023e1-0328-4019-ba37-6c803db8058d/%20content
https://docta.ucm.es/rest/api/core/bitstreams/2d2023e1-0328-4019-ba37-6c803db8058d/%20content
https://doi.org/10.1016/j.qref.2020.07.005

556

Cossin, D., & Jung, G. (2005). Do major financial crises provide information on sovereign risk to
the rest of the world? a look at credit default swap markets. A Look at Credit Default Swap
Markets. FAME-Research Paper, 13. Pp.1-35. https://d1wqtxts1xzle7.
cloudfront.net/73040060/rp134-libre.pdf? 1634565244=&response-content-

Dickey, D. A., & Fuller, W. A. (1979). Distribution of the estimators for autoregressive time series
with a unit root. Journal of the American Statistical Association, 74, 427-431.
https://doi.org/10.1080/01621459.1979.10482531

European Securities and Markets Authority (2023). European Securities and Markets Authority,
CRA Market Share Report. Retrieved April 5, 2024, from https://www.esma.europa.
eu/sites/default/files/2023-12/ESMA84-2037069784-

2106 2023 CRA Market Share Calcula tion .pdf

Filippos, A. (2017). The relationship between cds spreads and macroeconomic factors of the
countries of the eurozone. [A Master’s Thesis], Holand: Tilburg University.

Frost, C. A. (2007). Credit rating agencies in capital markets: A review of research evidence on
selected criticisms of the agencies. Journal of accounting, auditing & finance, 22(3), 469-
492.

Fung, H. G., Sierra, G. E., Yau, J. & Zhang, G. (2008). Are the US stock market and credit default
swap market related? Evidence from the cdx indices, The Journal of Alternative
Investments, 11 (1), 43-61. https://papers.ssrn.com/sol3/papers.cfm?abstract id=1156600

Gropp, R., & Richards, A. J. (2001). Rating agency actions and the pricing of debt and equity of
European banks: what can we infer about private sector monitoring of bank soundness?
Economic Notes, 30(3), 373-398. https://onlinelibrary.wiley.com/doi/pdf/10.1111/1468-
0300.00064

Haan, J. d., & Amtenbrink, F. (2011). Credit Rating Agencies. De Nederlandsche Bank NV
Working Paper No. 278. Amsterdam. Retrieved April 5, 2024, from file:///C:/
Users/melte/OneDrive/Belgeler/ Downloads/SSRN-id1950563.pdf

Haspolat, F. B. (2019). Analysis of the relationship between sovereign credit ratings and credit
default swaps: A comparative study for Turkey and selected countries (Master's thesis,
Sosyal Bilimler Enstitiisii).

He, Z., & Zhang, S. (2024). Risk contagion and diversification among sovereign CDS, stock,
foreign exchange and commodity markets: Fresh evidence from G7 and BRICS countries.
Finance Research Letters, 62, 105267. https://doi.org/10.1016/;.fr1.2024.105267

Johansen, S. (1988). Statistical analysis of cointegration vectors. Journal of Economic Dynamics
and Control, 12, 231-254. https://doi.org/10.1016/0165-1889(88)90041-3

Keskin, M. (2020). Uluslararas1 Bankacilik ve Finans Sistemi (3. bs.). Ankara: Astana Yayinlari.


https://onlinelibrary.wiley.com/doi/pdf/10.1111/1468-0300.00064
https://onlinelibrary.wiley.com/doi/pdf/10.1111/1468-0300.00064

557

Konya, L. (2006). Exports and growth: Granger causality analysis on OECD countries with a panel
data approach. Economic Modelling, 23(6), 978-992.
https://doi.org/10.1016/j.econmod.2006.04.008

Lee, K. H., Sapriza, H., & Wu, Y. (2016). Sovereign debt ratings and stock liquidity around the
World.  Journal of Banking &  Finance, 73, 99-112. https://doi.org/
10.1016/j.jbankfin.2016.09.011

Luitel, P., & Vanpée, R. (2018). How do sovereign credit ratings help to financially develop low-
developed countries? Available at SSRN 3287881.

Meles, A., Salerno, D., Sampagnaro, G., Verdoliva, V., & Zhang, J. (2023). The influence of green
innovation on default risk: Evidence from Europe. International Review of Economics &
Finance, 84, 692-710.

Neal, R. S. (1996). Credit derivatives: New financial instruments for controlling credit risk.
Economic Review-Federal Reserve Bank of Kansas City, 81, 15-28.

Nye, R. P. (2014). Understanding and Managing the Credit Rating Agencies. Euromoney Books.
228 pages

Pagano, M., & Volpin, P. (2010). Credit rating failures and policy options. Economic Policy,
25(62),401-431.

Schroeter, U. G. (2013). Credit Ratings and Credit Rating Agencies. G. Caprio, & D. W. Arner
icinde, Handbook of Key Global Financial Markets, Institutions, and Infrastructure (pp.
614-653). Boston: Academic Press. Available at SSRN 1903670. Schroeter, Ulrich G.,
Credit Ratings and Credit Rating Agencies Available at SSRN: Retrieved April 5, 2024,
from http://dx.doi.org/10.2139/ssrn.1903670

Securities and Exchange Commission (2024). Annual Report on Nationally Recognized Statistical
Rating Organizations. U.S. Securities and Exchange Commission. Retrieved April 6, 2024,
from https://www.sec.gov/files/feb-2024-ocr-staff-report.pdf

Shear, F. & Butt, H.A. (2017). An analysis of the relationship between sovereign credit default
swaps and the stock market of Pakistan through handling outliers (SSRN Working Paper
No. 2964820). https://doi.org/: 10.20472/EFC.2017.008.010

Topaloglu, E. E., & Ege, 1. (2020). The relationship between credit default swaps and Borsa
Istanbul 100 index: the short and long term time series analysis, Journal Of Business
Research-Turk, 12 (2), 1373-1393. https://isarder.org/index.php/isarder/article/view/1088

Varlik, S., & Obekcan, M. (2023). Central Bank Credibility as A Determinant of Sovereign Risk
Premium: Evidence from Turkey. Bulletin of Economic Theory and Analysis, 8(2), 128-
155.


https://doi.org/
http://dx.doi.org/10.2139/ssrn.1903670
https://www.sec.gov/files/feb-2024-ocr-staff-report.pdf

558

White, L. J. (2016). Credit Rating Agencies: An Analysis Through the Lenses of Industrial
Organization, Finance and Regulation. Pacific ~Economic Review, 21(2).
https://doi.org/10.1111/1468-0106.12164


https://doi.org/10.1111/1468-0106.12164

N -
. BETA
%L» 4>°§

Ny ANy >

Bulletin of Economic Theory and Analysis
Volume 9, Issue 2, pp. 559-582, 2024

http://www.betajournals.org

Original Article / Arastirma Makalesi
Received / Alinma: 23.02.2024 Accepted / Kabul: 06.06.2024

Revisiting the Creative and Cultural Industries in Tiirkiye

Gamze KARGIN AKKOC?

2Dr., Ankara Yildirim Beyazit University, Faculty of Political Sciences, Department of Economics, Ankara,
TURKIYE
https://orcid.org/0000-0002-8436-0462

ABSTRACT

This study aims to investigate the developing framework of creative and cultural

industries (CCI), focusing on Tirkiye from 2008 to 2022 by adopting the widely

accepted DCMS classification and introducing a Tiirkiye-specific classification to

provide insights on the dynamics of creative and cultural industries over the last 5-

10 years. The study differs by covering a broad period and adopting a Tiirkiye-

specific classification, applying a commonly held approach into the industry's

dynamics. In this way, it also aims to provide a comparison with the results in the

international literature. The methodology involves a descriptive analysis of

employment and workplace data within CCls, employing location quotient (LQ) for

provincial specializations and clusters. According to the results, the CCI Keywords
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Tiurkiye’de Yaratic1 ve Kiiltiirel Endiistrilerin Yeniden Degerlendirilmesi

(074

Bu c¢alisma, yaygin olarak kabul géren DCMS siniflandirmasini benimseyerek

2008'den 2022'ye kadar Tiirkiye ekonomisinde yaratici ve kiiltiirel endiistrilerin (YKE)

degisen ve gelisen yapisini incelemeyi amaglamaktadir. Ayni zamanda yaratict ve

kiiltiirel endiistrilerin son yillardaki dinamikleri hakkinda i¢gérii saglamak igin

Tiirkiye'ye 6zgii bir siniflandirma sunmaktadir. Calisma, genis bir donemi kapsamasi

ve Tiirkiye'ye 0zgli bir siiflandirmay1 benimsemesi ile farklilasmakta ve sektoriin

dinamiklerine iliskin yaygin bir yaklasimi uygulamaktadir. Bu sayede, uluslararasi

literatiirdeki sonuglar ile karsilastirma yapma olanagi da sunmayir amaglamaktadir.

Calismada kullanilan metodoloji, illerinin uzmanlasma katsayilarini (LQ) kullanilarak,

YKE'lerdaki istihdam ve igyeri verilerinin tanimlayict bir analizini i¢cermektedir. .
Sonuglara gore, YKE istihdami (toplam istihdamin %/'si olarak) 2022 yilinda %3,66 ile Anahtar Kell"m?ler
AB seviyesine olduk¢a yakin seviyededir. Ayrica, YKE istihdaminin biiylime orani Yar?_‘.tlm. ve Kiltiirel
ayn1 yil igin toplam istihdamdan ¢ok daha yiiksektir. Ote yandan, LQ analizinin Endustrﬂer, Yaratici
sonuglar1 Istanbul ve Ankara'nmin yaratici merkez 6zelliklerini yeniden vurgularken, Ekonomi,
Kocaeli’nin 2018 itibartyla YKE alaninda uzmanlastigi gériilmektedir. izmir ise Kalkm.ma, LQ
potansiyel uzmanlasma 6zelligini korumaktadir. Son olarak, mesleklere gore YKE Analizi
istihdaminin payi, dijitallesme ve inovasyonun geleneksel olmayan YKE sektorleri

iizerindeki etkisini gdstermektedir. JEL Kodu

R11, 012, 030, Z10

1. Introduction

Cultural economies, including artistic, creative, and touristic elements, have been
dominated by the concept of creative and cultural industries (CCI) with the rapid integration of
technology and digitalization. This transformation encompasses the interaction between
culture, economy, and technology. Moreover, it is examined by incorporating conventional
theories and some distinctive characteristics. The main elements of the cultural and creative
economy and sub-industries have been seen as the drivers of economic growth and development
for a long time. Initially, the studies investigated the economic impacts and characteristics of
cultural goods and services. After that, creativity and technology become the subject of both
industrial and macroeconomic studies (Towse& Hernandez, 2020). According to Barrowclough
and Kozul-Wright (2008), on the one hand, creative industries are the voice of creators and
have a new insight into traditional public goods based on consumer choice. These goods benefit
every citizen and contribute to regional, territorial, and global development. On the other hand,
CCI is linked to a wider economy, including economic growth, employment, education,

urbanization, and other industries (Marco-Serrano et al., 2014; Innocenti & Lazzeretti, 2019).

Boix-Domanech and Soler-Marco (2017) summarize growth impact as under the center

of spillover effects. Because the CCI is growing faster than other industries, increasing
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investment and technical efficiency boost the supply side of the economy and, consequently,
economic growth. Also, increasing income and new products trigger the demand side, which
has a multiplier effect on economic growth. A limited number of studies empirically investigate
the CCI-economic growth nexus (e.g., Marco-Serrano et al., 2014; Innocenti & Lazzeretti,
2019; Florea et al., 2022). Nonetheless, more studies address its relevance to regional or urban
development (e.g., Piergiovanni et al., 2012; Lee & Lim, 2014; Burlina et al., 2023). According
to Lee & Lim (2014), regional development and growth mechanisms exist due to sectoral and
spillover effects. Because the CCI has grown more rapidly than other industries in the last two
decades. Also, integrating CCI into other industries leads to productivity, wage, and
employment increases for the whole region in favor of externalities and spillovers. Moreover,
Piergiovanni (2022) stresses that the shift or change in the sectoral composition from traditional
to creative industries can provide more benefits than conventional agglomeration economies

such as manufacturing, mining, and energy sectors.

Since the Creative Nation policies were first reflected by the Australian Government in
1994, creative and cultural industries have been frequently included in the policy sets of
countries today with the acceleration of technological developments. According to Radbourne
(1997), the most striking fact this report emphasizes is that cultural policy is now influenced by
demand rather than supply and that areas such as broadcasting technologies, marketing,
sponsorship, and exports require increased resources and support. Following this development,
the UK Department of Digital, Culture, Media, and Sport (DCMS) developed the seminal
creative and cultural industries classification in 1997. According to DCMS'Creative and
cultural industries are defined as "those industries which have their origin in individual
creativity, skill, and talent and which have a potential for wealth and job creation through the

generation and exploitation of intellectual property."

After the report prepared by the UK (DCMS) using the Dynamic Mapping method,
many approaches have emerged in terms of cultural industries, creative industries, creative and
cultural industries, or creative economy since the end of the 1990s. For example, UNCTAD
(2008) has defined each concept in this field separately. All these definitions have "creativity"
and "culture" in common. In sum, according to these definitions, any economic, scientific, or

cultural creativity is nowadays linked to technological creativity. UNCTAD's (2008) definition

! While the department's first name was "Culture, Media, and Sports," the phrase "Digital" was added in 2017.
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of creative industries is very similar to the Schumpeterian Trilogy? It emphasizes creating,

producing, and distributing goods and services using creativity and intellectual capital as inputs.

It is possible to advert some basic factors that accelerate the emergence of this field,
which attracts increasing attention and is given importance by researchers and policymakers.
According to Potts (2009: 138-139), industrial and technological transformations in the
composition of the modern economy are obvious. This transformation has led to the emergence

nn

of concepts such as "post-industrial society," "knowledge-based economy," "creative class,"
and "creative industries" and related policies in the literature. Second, these new approaches
and policies follow a Schumpeterian or evolutionary approach, which is different from the
existing culture, arts, and media industries, creating a new classification, innovation policy, and
understanding of the industry. Lastly, it is an industry that, unlike other industries, produces

goods and services that constitute the input for innovation.

In recent years, the field's growing importance can be traced to the European Union's
"Creative Europe" program. The European Commission states that the 14 key industries within
the cultural and creative ecosystem, comprising over 8 million employees and 1.2 million
companies, the majority of which are SMEs, are also essential for the European Single Market.
Moreover, the EU Commission expects relevant industries to contribute to sustainable

development goals such as decarbonization and digitalization (European Commission, 2020).

This study aims to analyze the current state of the creative and cultural industries, which
have become increasingly important in recent years. In this context, employment and workplace
data in the creative and cultural industries are analyzed with a descriptive perspective and by
employing location quotient for the specializations and clusters. This study differs from other
studies in that it analyzes the sub-sectors in the NACE classification used in Tiirkiye by
adapting the DCMS (2017) classification, commonly accepted in the literature, by presenting a
novel classification for Tiirkiye. Moreover, unlike the existing literature for Tiirkiye, this study
covers a broad period from 2008 to 2022. To include the last 5-10 years is particularly important
to gain insights into how digitalization and technology have changed the dynamics of the

creative and cultural industries.

The next section of the study presents a broad literature review that includes both policy
and data analyses of creative and cultural industries. Chapter 3 consists of three sub-parts:

classifications of creative and cultural industries, data, and methodology. In Chapter 4, I present
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and discuss the descriptive and clustering analysis results by considering dynamics and relevant

studies. The last part presents the conclusion, which comprises policy implications.
2. Literature Review

The literature began with DCMS's first attempt to define and apply a dynamic mapping
method in 1997 for the UK. This study and Pratt (1997), Hall (2000), and Lazzeretti et al. (2008)
are the benchmark studies for the CCI (Secilmis, 2015). Although many relevant departments
in the countries have started to analyze the CCI, academic literature is still limited. Also, a
limited number of studies have examined the creative and cultural industries empirically,

especially in Tiirkiye.

This limit can also be seen in studies on Tiirkiye. To the best of our knowledge, the first
empirical study on Tiirkiye was conducted by Lazzeretti et al. (2014). They employ the DCMS
(2001) classification to show creative clusters by location quotient (LQ) between 2008-2011.
The data sources are TURKSTAT Culture Statistics, TURKSTAT Annual Industry and
Services Statistics, Turkish Revenue Administration, and Social Security Institution. The
results show that the growth of CCI in Tiirkiye is 38 %, which is higher than the world average
(25 %). The sub-sectors with the highest growth are publishing and software programming (465
% and 487 % respectively). Advertising is the only sub-sector which is downsizing (-8 %).
However, according to LQ analysis, only two provinces, Istanbul (1.71) and Ankara (1.53),
experience creative industry clusters. The prominent sectors for Istanbul are as follows: Film,
video and music, radio and TV, publishing, advertising, and entertainment and arts. Ankara
stands out in the architecture, software, and programming sub-sectors. Also, Se¢ilmis (2015)
analyzes clusters in CCI from an economic geography perspective for 81 provinces in Tiirkiye
for 2011 and reports similar results. Se¢ilmis (2015) emphasizes that 86 % of all provinces have
LQ scores in the range of 0.7-0.3 and that there is a sectoral concentration in advertising and
marketing-based sectors rather than information and communication-based sectors to prevent
the expected impact of creative industries. Also, only 2 % of total employment was in the

creative industries in 2011.

Again, in 2011, Lazzeretti et al. (2016) investigated and compared the CCI in Italy,
Spain, and Tiirkiye. The individual results are the same as those of Lazzeretti et al. (2014) and
Secilmis (2015), but the differences between Italy, Spain, and Tiirkiye are prominent. In Milan
and Madrid, the distribution of clusters is more homogeneous, and software and programming
sub-sectors have the highest share in the CCI. However, Tiirkiye has a more heterogeneous

distribution in clusters and a low share in software and programming, which are more influential
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due to knowledge spillovers in the wider economy. Yardimci (2016) evaluates the CCI in
Tiirkiye for the period between 2009-2013. The study shows that Tiirkiye has increased
performance from 2009 to 2013 regarding CCI employment, new firms, value-added, and
growth. However, the wage increase for this sector stays under the Tiirkiye average. The best-
performing activity group in Tiirkiye is information technologies, software, and computer

services, while the lowest performer is design and fashion design.

The most recent and comprehensive study on the CCI in Tiirkiye is the [ZKA Report
(2021). The report investigates the many topics for the CCI, such as trade, comparative
advantages, spillovers, relevant agents, and Izmir, and it is analyzed specifically. Unlike the
previous studies, [IZKA (2021) employs the NUTS-2 classification, so the results are regionally
(26 sub-regions). The analysis shows that the creative economy had specialization in regions
TR10 (Istanbul), TR51 (Ankara), and TR61 (Antalya, Isparta, Burdur) in 2015. Compared to
OECD countries, the ratio of employment in the CCI to total employment in Tiirkiye is
relatively low (1.7 %). In comparison, the value added to computer programming occupation

(52 %) is higher than in many OECD countries in 2017.

In addition, some studies on Tiirkiye generally emphasize the importance of the CCI
and evaluate Tiirkiye’s current situation. Demir (2014) stresses the potential effects of
integration of the CCI into higher education. Increasing value-added and paying attention to the
CCI means more involvement in the education system due to market demand. Besides, the
studies on the CCI in Tiirkiye should be evaluated from a multidisciplinary academic point of
view (Aslan, 2017). More specifically, some studies focus on metropolitan cities like Istanbul
(e.g., Cetindamar & Giinsel, 2012; Hocaoglu, 2015; Kerimoglu & Giliven-Giiney, 2018),
Ankara (e.g., Kaymas, 2019), Izmir (e.g., [ZKA (2021)). According to Hocaoglu (2015),
metropolitans have some advantages for creative activities because, first, multinationalism and
dynamism revive the creative class and sector. Second, these cities enable various creative
activities that provide job creation. On the other hand, the CCI is seen as more vulnerable than
traditional sectors. For example, the COVID-19 pandemic damaged some creative sectors;
however, some started to rise during this period. Ozarslan (2021) emphasizes that the culture
and art sector was affected negatively, but information and communication technologies took

center stage.

Currently, Demir (2022) presents a comprehensive discussion of Tiirkiye’s creative
economy policies. Two critical points draw attention: i) establishment of the Department of

Cultural Services & Creative Industries under the Ministry of Commerce in 2021. ii) Tirkiye
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has a good performance on the UNCTAD (2015) country report> Tiirkiye is ranked 12th globally

and is one of the first five developing countries in creative commodity exports.

The creative and cultural industries have many problems and consequences that span
across society and the economy. For example, Akdede (2011) defines theaters as a merit good
and states that public theaters are public goods that create positive externalities. In this case,
financial support for public or private theaters is critical in two ways. The first is to provide
social benefit and even maximize this benefit; the other is to ensure the spread and sustainability

of cultural life in the society.

Considering all these economic and social contributions and the weaknesses of the
sector, the importance of analyzing the current state of this industry can be seen. In this wayj, it
is also critical to discuss the strengths and weaknesses of many sub-sectors within the industry

to guide its role in international competition and its increasing growth in recent years.
3. Classifications of Creative and Cultural Industries, Data and Methodology
3.1. Classifications of Creative and Cultural Industries

The first attempt at the economic contribution and systematic classification of creative
and cultural industries was the Creative Industries Mapping Document in 1998 by the UK
DCMS. In 2001, DCMS published a more overarching report that stressed the classification
and importance of whole economies. According to DCMS (2001), the original definition of
creative industries is “those industries which have their origin in individual creativity, skill, and
talent and which have a potential for wealth and job creation through the generation and
exploitation of intellectual property.” So, this approach also underlies the classification of CCI.
At the same time, the sub-sectors were processed as 13 sub-sectors in the beginning (in 1998),
the most recent* number of sub-sectors is 9. The following table presents the classifications of

DCMS by two years and corresponding NACE Rev. 2 codes in Tiirkiye.
Table 1

DCMS Classification of Creative and Cultural Industries (1998, 2017).

DCMS (1998) DCMS (2017) NACE Rev.2 Codes related to
DCMS (2017) in Tiirkiye

3 "Creative economy outlook and country profiles: Trends in international trade in creative industries."
4The last update was on 26 January 2017 by DCMS. https://www.gov.uk/government/collections/creative-
industries-economic-estimates
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Advertising

Architecture

Art & Antiques Market

Crafts

Design

Designer Fashion

Film & Video

Interactive Leisure Software

Music

Performing Arts

Publishing

Software & Computer

Television & Radio

Adpvertising and Marketing

Architecture

Crafts

Product design, graphic design,
and fashion design

Film, TV, video, radio, and
photography

IT, software, video games, and

computer services

Publishing and translation

Museums, galleries, and libraries

Music, performing arts, visual arts,
and cultural education

70.21 Public relations and
communication activities
73 Advertising and Market
Research

71 Architectural and engineering
activities; technical testing and
analysis

74.10 Specialised design activities
74.90 Other professional,
scientific, and technical activities
n.e.c

59 Motion picture, video, and
television programme production,
sound recording, and music
publishing activities

60 Programming and broadcasting
activities

74.20 Photographic activities

58.20 Software publishing

62 Computer programming,
consultancy, and related activities
63 Information service activities

58.10 Publishing of books,
periodicals, and other publishing
activities

74.30 Translation and
interpretation activities

91 Libraries, archives, museums,
and other cultural activities

90 Creative, arts, and
entertainment activities

Source. DCMS (1998; 2017).
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Another approach emerged by UNCTAD, the "Creative Economy Programme," in
2004. UNCTAD defines CClIs as the most dynamic sector today, and they can be broken down
into three categories: artistic creativity, scientific creativity, and economic creativity
(UNCTAD, 2008). Also, UNCTAD (2008) stressed the differences between creative industries
and creative economy. In a basic sense, while the creative industries are the industries that
involve creativity in every sense, the creative economy is all economic activities and their final
response, which evolve with creativity. So, the creative industries are at the heart of the creative
economy. Lastly, according to UNCTAD (2022), in a broad sense, creative industries are as
follows: design and creative services, cultural and national heritage, performance and

celebration, visual arts and crafts, audio-visual and interactive media, and books and press.

The World Intellectual Property Organization (WIPO) approach emphasizes the strong
ties between creative industries and intellectual property. According to WIPO (2017), the
creative industries encompass a varied range of activities, each of them comprising intellectual
property rights at various levels. The following list gives the creative industries classification
by WIPO (2017): press and literature; music, theatrical productions, operas; motion picture and
video; radio and TV; photography; software and databases; visual and graphic arts; advertising

agencies and services; copyright collective management organizations.
3.2. Data and Methodology

The creative and cultural industries are classified in literature by dynamic mapping

methods (e.g., DCMS, NESTA). This method comprises three steps:
Step 1. Defining creative (and cultural) occupations

Step 2. Rating the standard occupations using the ‘creative grid’: Calculating the
proportion of employees in creative (and cultural) occupations for each industry (creative

intensity)

Step 3. Deriving rigorous intensity measures: Defining industries with a creative

intensity above a threshold value as "creative industries" (Bakhshi et al., 2013; [ZKA, 2021).

According to Bakhshi et al. (2015), dynamic mapping is a systematic method that does
not overreact to slight fluctuations in data. Still, it is able to adjust to structural economic shifts
while generating the most creative industries. The most commonly used classification in the
relevant literature is the DCMS. The OECD utilizes the DCMS classification in the most recent
report entitled “The Culture Fix Creative People, Places and Industries (2022)”. However, the

OECD emphasizes that countries' creative industry classifications may have diversity in their
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choice of sub-sectors or the inconsistency of NACE rev. 2 and 4. In this context, for example,
the UK takes only fashion design while Australia employs broader sub-sectors: clothing and
footwear manufacturing and wholesale and retail trade. As another example, some country
statistics present libraries in the literature group, some included in museums (OECD, 2022).
So, this study also has similar limitations because of data and NACE classification restrictions.
I use the DCMS classification and present the corresponding NACE Rev. 2 codes related to the
DCMS (2017) classification in Table 1.

This study has two data sources about the creative and cultural industries in Tiirkiye.
The first one is Annual Industry and Service Statistics obtained from TURKSTAT. It consists
of sectoral employment and the number of workplaces data according to NACE Rev. 2. at the
four-digit level. However, this data does not provide any information on a regional or provincial
scale. Therefore, the Annual Industry and Service Statistics from 2009 to 2022 are used for
country-level calculations. The second data source is the Statistical Yearbooks of the Republic
of Tiirkiye Social Security Institution (RTSSI). This data includes a vast number of series about
the production, insurance employees, and workplaces at the digit level of Nace Rev. 2.
Moreover, it consists of the number of employees and the number of workplace data for each
sector at the provincial level. For this reason, I used this dataset to calculate the spatial

concentration of creative and cultural industries from 2008 to 2022.

This study first focuses on the dynamics of CCI in Tiirkiye between 2008 and 2022 by
the Republic of Tiirkiye Social Security Institution (RTSSI) employees and workplace data.
The data set provides detailed information within the activity group and province level. I
employed the RTSSI data to calculate the location quotient (LQ) index. The LQ index is the
primary tool used in the economic geography literature to measure the geographic concentration
of economic activity. It is used to identify regional clusters of firms or employment. In the
economic geography literature, when the LQ index, which is calculated by dividing the ratio of
employment in a particular sector in a region by the total employment of the region, by the
share of employment of the relevant sector in the country, takes a value greater than one, it
indicates that the relevant sector is concentrated in that region. Location Quotient measures the
agglomeration or clusters of sectors in each province or region with this formulae:

Eije/ =1 Eijt
T %
Liz1 Eije/ Ej=q Zi=1 Eijt

LQir = ()

In the formulae (1), LQi: represents the location quotient index of each province at time

t. Index of i1 represents the industries, while j and t represent the provinces and dates,
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respectively. Ejjt is the number of the employment of 1. industry in j province at time t. Hence,

Z;-‘zl E;j; calculates the total employment of j province at i. industry. Z{-‘zl E;j. calculates the

total employment of j province, when Z;Ll Z{-‘zl E;j; measures the total employment of country.

4. The Creative and Cultural Industries in Tiirkiye: Dynamics and Clustering Analysis

Tiirkiye experienced a significant increase in the number of CCI employees, which was
400,757 between 2009 and 2022. Of course, in this period, there were extensive advancements,
such as technological development, directly related to the CCI. While the number of employees
was 281,604 in 2009, this number increased to 682,361 in 2022. Also, the growth in the number
of workplaces shows a similar pattern. It increased from 62,964 to 151,346 between 2009 and

2022. Both indicators show a sharp increase in the last two years.
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Figure 1. Number of Employees in the CCI in Tiirkiye
Source. Author’s own calculations from TURSKTAT’s Annual Industry and Service Statistics

The dynamics in CCls are vital due to the high sensitivity of these sectors, such as in
the COVID-19 pandemic. Eurostat (2022) reports cultural employment decreased by 3 % in
2020 compared to the pandemic year of start in 19 EU member states. Similarly, the UK CCls
suffered from the pandemic, but there has been a recovery in recent years. In 2022, the annual
growth of cultural employment is 4.5 % in the EU, and the annual growth of CCI employment
in 2022 is relatively small at 2.5 %, but between 2019-2022, the change is 14.1 %. This implies
that after the pandemic, there is a strong growth trend in this sector. However, regarding the

media and communication sectors within this industry, Kizilca & Karagdz Kizilca (2018) state
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that precarious or freelance work and insufficient employment opportunities in these sectors

are prominent problems that need to be considered.

It is shown that the employment increased slightly (1.33 %) from 2019 to 2020. This
situation is the opposite of the EU (-3 %) and the UK (approximately -10 %, -15 %)°. When we
investigate the details of this contrast, it can be seen that the employment of sub-sectors such
as architecture, IT software, radio, and TV, which have high employment within the CCI,
increased sharply compared to the previous year. On the other hand, although employment in
the music performing and museum sub-sectors decreased significantly, the employment shares
of these sectors are quite low. Therefore, the pandemic's impact on Turkey was limited to the

total CCI.

When we look at the sources of the decline in 2019, it is possible to see the results of
the sharp decline in the employment of the sub-sectors with a high share of employment in the
CCI mentioned earlier. In the Turkish economy, the employment rate decreased in 2019 and
2020. In 2020, it can be thought that the policies made to surpass the impact of the pandemic,
such as the ban on layoffs and short-time working allowance (Bayrake¢i, 2021), may have

prevented the decline in CCI employment.

On the other hand, while the pandemic negatively affected almost all sectors and the
economy in global, the sectors that suffered the most from this negativity were tourism,
hospitality, and cultural sectors (Lyons, 2023). To recover from this negativity, The UK
Creative Industry Council has submitted a recovery plan that includes funding and policy.°
Also, the EU stresses that returning to the “old normal” is not enough because these industries
are vulnerable and need a more systematic transition considering sustainable strategies (De

Voldere et al., 2021).

We can follow two reports in Tiirkiye addressing the effects of the pandemic and
recovery policies for cultural industries, IKSV (2020) and Ministry of Culture and Tourism
Directorate General for Copyright (2020). IKSV (2020) explained the support provided in
Tiirkiye after summarizing the measures taken by countries providing public support during the
pandemic. Tiirkiye’s support includes deferrals for payments such as principal and proceeds,
SSI premiums, and VAT. Although some measures were taken in this period, theater

occupations were highly affected by the pandemic. It can be said that the most substantial and

5 Please see https://www.thecreativeindustries.co.uk/download-hub/cic-covid-19-transition-and-recovery-plan
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most concrete support is for those working in the field of archaeology and art history. The
expansion of excavation activities to 12 months and the increase in employment opportunities
also encouraged the acceleration of studies in the cultural heritage field during the pandemic.
In addition to previous support, the Ministry of Culture and Tourism (2020) emphasizes digital
apps in culture and arts during the pandemic. Also, 44 million TL support was provided to 209
projects in 2020. However, as important as state theaters are for development, private theaters
are just as important. For this reason, the insufficient support of private theaters, which were in
a particularly lurch during the pandemic, was a problem that required solutions in this period

(Akdede, 2021).
Table 2

The CCI Employment (% of Total Employment) and The CCI Workplaces (% of Total

Workplaces)

Year The CCI employment (% of The CCI The CCI The CCI

total employment) employment workplaces (% of workplaces

growth (%) total workplaces) growth (%)

2008 - -
2009 2.79 - 2.39 -
2010 2.82 9.51 2.54 7.92
2011 2.87 12.26 2.70 8.78
2012 2.94 11.44 2.88 8.93
2013 3.07 10.42 3.11 9.87
2014 3.16 8.50 3.28 6.99
2015 3.25 7.18 3.39 5.22
2016 3.37 4.62 3.51 5.00
2017 3.45 6.51 3.56 5.62
2018 343 0.51 3.66 4.70
2019 342 -3.49 3.69 3.07
2020 3.40 1.33 3.76 4.16
2021 3.57 15.06 3.83 10.38
2022 3.66 9.31 4.00 10.44

Source. Author’s own calculations from TURSKTAT’s Annual Industry and Service Statistics.

As in the rest of the world, Tiirkiye shows recovery from the pandemic’s effects. After
this period, the CCI employment (% of total employment) achieves the pre-pandemic rate and
increases to 3.66 %. The CCI employment growth rate is 9.31 % in 2022 compared to the
previous year. Thanks to the growth rate of CCI, employment was nearly double the EU growth
rate, which is 4.5 %; Tiirkiye’s percentage of CCI of total employment reached a similar level
to the EU, which is 3.8 % in 2022. During 2008-2022, the trend did not change much, but after
2013, the proportion of employees working at CCI caught up with the EU average. In addition,
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the workplace statistics show a similar trend with employment. However, it can be said that the
growth rate of CCI workplaces follows a fluctuating course and achieves a significant increase

after 2021.
Table 3

The share (%) of CCI Employment by Occupations in 5 Years Periods

Occupations Employment by Occupations (% of total CCI
NACE Rev.2 (DCMS (2017)) employment)
Codes
2009 2013 2018 2022
70.21 Advertising and Marketing 22.07 18.87 14.58 12.28
73
71 Architecture 35.13 38.00 39.29 36.01
74.10 Product design, graphic design, 2.68 5.25 8.76 8.16
74.90 and fashion design
59 Film, TV, video, radio, and 10.08 10.21 8.58 8.12
60 photography
74.20
58.20 IT, software, video games, and 20.51 18.40 21.12 29.10
62 computer services
63
58.10 Publishing and translation 7.33 6.42 5.06 3.95
74.30
91 Museums, galleries, and 0.18 0.30 0.40 0.27
libraries
90 Music, performing arts, visual 2.02 2.55 2.25 2.10

arts, and cultural education

Source. Author’s own calculations from TURSKTAT’s Annual Industry and Service Statistics.

Table 3 shows the shares of occupational employment (% total CCI employment). While
the share of employment in some activities has been steadily increasing, some are decreasing.
For example, while architectural and advertising activities had the highest employment in 2008,
both activities declined after 2018. It can be said that the contribution of traditional sub-sectors,
such as advertising and publishing, falls compared to non-traditional sub-sectors, such as
information technologies and related technologies. This result is in line with Lazzeretti et al.
(2014), except for advertising activities. Because Lazzeretti et al. (2014) report that advertising
activities had the highest share in 2011, our results show that it was 21.15 % in 2011. However,
information and related technologies jumped from 20.51 to 29.10 between 2009-2022, and in
2022, architecture has the most significant share in the CCI.
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I employ the Statistical Yearbooks of the Republic of Tiirkiye Social Security Institution
(RTSSI) for the LQ analysis because only this data set gives the provincial details. Therefore,
the results of the LQ analysis are based on the relevant occupations in the NACE Rev.2
classification given by RTSSI instead of the DCMS (2017) classification.

o -

it

Lo - .
0.48 1.59

Figure 2. Spatial Concentration (Number of Employees) of Cultural and Creative Industries

(2022)

Source. Author’s own calculations from Republic of Tiirkiye Social Security Institution data.
Figure 2 shows the spatial concentration of CCI in Tiirkiye in 2022 using the LQ index.
On the one hand, LQ results give the concentrations; on the other hand, we can also interpret
the specialization provinces. In 2022, the LQ values of Ankara (1.59), Istanbul (1.40), Hakkari
(1.40), Kocaeli (1.08), and Mus (1.08) exceed 1. However, the total employment of Hakkari
and Mus cannot comprise the 1 % share of total employment in Tiirkiye. Therefore, we cannot
consider the specialization of these provinces in creative industries.” In sum, Ankara, Istanbul,
and Kocaeli are the specialized provinces in the CCIL. Our results are mostly in line with
Lazzeretti et al. (2014) and Se¢ilmis (2015), but in some cases, we put forward some

differences. First, previous literature’s analysis of the latest end to 2011 data. This study

7 As recommended by the DCMS, the information provided by the dataset in provinces with total employment
below the threshold value may be biased or may not produce reliable results. Therefore, the evaluation of these
results should be avoided. This study also follows Lazzeretti et al. (2009) and Lazzeretti et al. (2014) for these
limitations in the calculation methodology and recommendations. Therefore, no assessment is made for Hakkari
and Mus despite their LQ values above 1%.



574

analyzed 2022 data, which is the most recent date, and employed the DCMS (2017)

classification.

For this reason, the LQ analysis shows that Kocaeli has specialized in CCI, in addition
to Ankara and Istanbul, since 2018. Previous studies find the LQ values of Istanbul and Ankara
to be 1.71 and 1.53, respectively. Our results also differ in values. Both provinces’ LQ values
have increased over the years, but Ankara's LQ value was higher than Istanbul's between 2008

and 2022.

In recent years, Kocaeli has become one of the creative cities due to the city's strong and
current high potential in R&D and industry. Especially with Industry 4.0, the close relationship
between creativity, innovation, and technology has increased concentrations in industrial cities
like Kocaeli. Esen & Atay (2020) report that Kocaeli and Ankara share the first place in the
creativity index, which consists of technology, talent, and tolerance indicators. They also
emphasize that the reason for this is closely related to high technology, innovation, R&D

activities, and migration.
Table 4

Top 4 Provinces with High LQO (Number of Employees) in the CCI in Tiirkiye

2008 2013 2018 2022
Ankara 1.48 1.52 1.59 1.59
Istanbul 1.23 1.32 1.33 1.40
Kocaeli 0.90 0.99 1.02 1.08
[zmir 0.80 0.90 0.90 0.92

Source. Author’s own calculations from Republic of Tiirkiye Social Security Institution data.

As IZKA (2021) mentioned, some provinces may have a high share in total employment
and an LQ value close to 1 %, although their concentration value does not exceed 1. Considering
these two indicators together, we see that Izmir is of this nature. The LQ value of Izmir is 0.92,
but she has been stable at around 0.90 over this period. Izmir is the province closest to showing
a higher concentration in the CCI. Given its potential and high employment share, the proposed
policies for CClIs in Izmir will contribute to realizing this potential. The fact that its position
has not changed much over the years, but the concentration in recent years has broken this

constancy may indicate that the transformation process has begun.
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According to Rocha (2004) and Rocha & Sternberg (2005), clustering has three
dimensions: geographical proximations of the sources of concentration, such as social capital,
externalities, etc., firm networks, interfirm networks, and inter-organizational or institutional

networks.

Ao

L .
0.22 1.84

Figure 3. Spatial Concentration (Number of workplaces) of the CCI (2022)

Source. Author’s own calculations from Republic of Tiirkiye Social Security Institution data.

When we consider that Istanbul and Ankara have similar inter-organizational or
institutional networks, such as relationships with governmental and non-governmental
organizations, it can be said that they both can be called “creative clusters." According to the
LQ values of workplaces (see Figure 3 and Table 5), only Istanbul and Ankara specialize in

these activities besides the spatial concentration of employees.
Table 5

Top 2 Provinces with High LQ (Number of Workplaces) in the CCI in Tiirkiye

2008 2013 2018 2022
Istanbul 1.42 1.52 1.61 1.78
Ankara 1.93 1.67 1.82 1.84

Source. Author’s own calculations from Republic of Tiirkiye Social Security Institution data.
This may indicate that the creative ecosystem in Ankara and Istanbul is rich not only in

terms of employment but also in terms of creative firms. This is supported by the fact that
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development agencies in Ankara and Istanbul have been focusing on creative and cultural

industries, and these cities have been seen as "hubs" in this field in recent years.®
Table 6

The Creative and Cultural Industries in Top 4 Specialized Provinces (2022)

Occupations (NACE Rev.2) Ankara Istanbul Kocaeli Izmir
58 Publishing activities

1.45 1.91 0.47 0.57
59 Motion picture, video, and television

programme production, sound recording, and

music publishing activities 0.77 2.98 0.16 0.34
60 Programming and broadcasting activities

1.26 2.69 0.10 0.23
62 Computer programming, consultancy, and
related activities 1.86 2.22 1.16 0.93
63 Information service activities

1.81 2.11 0.39 0.56
71 Architecture 2.35 1.03 0.84 0.82
73 Advertising and Marketing

1.19 2.41 0.30 0.82

74 Other professional, scientific, and technical
activities 1.30 1.58 0.98 0.94
90 Creative, arts, and entertainment activities

2.33 1.84 0.09 1.31
91 Museums, galleries, and libraries

1.56 1.06 1.49 0.68
Source. Author’s own calculations from Republic of Tiirkiye Social Security Institution data.

Table 6 shows the CCls in the top 4 specialized provinces according to NACE Rev.2
occupations. While Istanbul specialized in all sub-sectors, Izmir specialized in only creative,
arts, and entertainment activities. Ankara’s LQ values also exceed 1 in all occupations except
motion picture, video, TV programme production... (59), strikingly, Istanbul is the leader
among all occupations and provinces in this area. While Ankara leads in architecture, it is also
ahead of Istanbul in creative, arts, and entertainment activities and museums, galleries, and
libraries. The results for Izmir are similar to IZKA (2021) findings. Although Izmir is not
among the provinces that specialize in creative and cultural industries, it is one with a high
potential for specialization. In addition, when we look at the sub-sectors, the results show a

specialization in creative, arts, and entertainment activities, including design activities. In this

8 For more details, please see; https://www.atonet.org.tr/IcerikDetay/23937 _ato--yaratici-ekonomi-icin-harekete-

gecti
https://Istanbulyaraticiendustrilermerkezi.com/



https://www.atonet.org.tr/IcerikDetay/23937_ato--yaratici-ekonomi-icin-harekete-gecti
https://www.atonet.org.tr/IcerikDetay/23937_ato--yaratici-ekonomi-icin-harekete-gecti
https://istanbulyaraticiendustrilermerkezi.com/
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line, IZKA (2021) also emphasizes the need to support design and advertising activities in

Izmir.

Unlike the results of the previous studies in creative and cultural industries, it is
concluded that Kocaeli specializes in some occupations like in the recent studies. Kocaeli's LQ
value exceeds 1 in computer programming (62) and museums, galleries, and libraries (91) sub-
sectors. This result is in line with Esen & Atay (2020), which examines creative cities in Tiirkiye
with a different indicator. Esen & Atay (2020) stress that Kocaeli ranks among the top five
cities in Tiirkiye regarding the creativity index, which consists of talent, technology, and
tolerance indices. Moreover, Kocaeli, rich in cultural heritage, is at the forefront of activities in
this field. According to IZKA's (2021) results on the specialization and dominance analysis,
Kocaeli exceeded the threshold in size and specialization in museums and archives in 2015.
Regarding Kocaeli's cultural and industrial heritage, the SEKA Paper Museum and Kocaeli
Science Center are particularly noteworthy (Tuncelli et al., 2020). This center also has an
essential role in Kocaeli and Tiirkiye in terms of creative and cultural industries as it brings

together cultural heritage and creative industries.
5. Conclusion

The cultural and creative industries are critical in terms of culture, cultural heritage,
economy, trade, technology, etc. Since it is associated with many sub-sectors or occupations,
the definition and scope of these industries are primary. In this context, firstly, this study aims
to construct a novel classification adapted by DCMS (2017) and analyze it for the Turkish
economy using NACE classifications. After the classification presentation, which differs from
other studies on Tiirkiye with this approach, the descriptive and LQ analyses are conducted
using data on employment and workplaces for the period 2018-2022. In this way, the current
situation in terms of employment and initiatives in the creative and cultural industries in Tiirkiye

is presented. LQ analyses have also been used to reveal provincial clusters and specializations.

According to the results, Tiirkiye has performed well in terms of employment in the
creative and cultural industries between 2008 and 2022. The average growth rate in the number
of employees over this period was 6.5 %, also with an average growth rate of over 10 %,
especially in the last two years. More specifically, while the CCI employment (% of total
employment) grows by 9.31 %, the total employment growth rate is 2.3 in 2022. On the other
hand, the CCI employment (% of total employment) was affected by COVID-19 but increased
immediately in the post-COVID period, reaching 3.66 %, so close to the EU average of 3.8 %.

This can show that CCI industries have not been left out of the new economy ecosystem
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centered on technology, creativity, and culture, even during this period of stagnation in the

Turkish economy.

The results of this study, which uses a novel classification and period for Tiirkiye
compared to other studies, also differ from other studies in previous years, which limited the
provinces specializing in CCI to Ankara and Istanbul. According to the results of LQ analyses
based on the number of employees in CCI, Istanbul, Ankara, and Kocaeli have LQ values
exceeding 1. Therefore, they are the provinces specializing in CCI. Moreover, while Istanbul
specialized in all sub-sectors, also Ankara specialized in all occupations except motion picture,
video, TV programme production, sound recording, and music publishing activities. Istanbul is
the leader among all occupations and provinces in this area (motion picture, video...). Still,
Ankara leads in architecture, and it is ahead of Istanbul in creative, arts, and entertainment
activities, as well as museums, galleries, and libraries. In sum, Ankara and Istanbul can be seen

as "creative clusters” or “creative hubs."

The presence of Kocaeli in this group is particularly noteworthy. It can be said that
studies on Kocaeli's competitive structure in the fields of creativity, innovation, and technology
support this conclusion. Finally, although Izmir's LQ value has been close to 1 over the years,
she has not managed to be among the provinces specializing in CCI. Therefore, it is critical to
attach importance to potential occupations such as creative, arts, and entertainment activities in

Izmir and formulate policies in this direction.

In recent years, these creative and cultural industries have been divided into two
categories: traditional and non-traditional. The new categorization is constituted mostly of
technological developments. The transformations experienced due to the adaptation of
technology to every stage of the economy and life have also been seen in the creative and
cultural industries. This transformation can also be observed in the distribution of CClIs in
Tiirkiye by occupation. For example, while the employment ratio of advertising and marketing
to total CCI employment was 22.07 % in 2009, this ratio decreased to 12.28 % in 2022. On the
other hand, the share of employees in IT, software, video games, and computer services in total
CCI employment increased after 2013, reaching 29.10 % in 2022. Another non-traditional
sector with a notable increase in product design, graphic design, and fashion design (from 2.68

% (in 2009) to 8.16 % (in 2022).

Creative and cultural industries, which have changed their shape and become
increasingly important in recent years with the integration of technology and innovation into

every stage of economic life, have become increasingly important for economies. Moreover,



579

technology, innovation, and cultural and social activities have become more visible to
policymakers as their share in human life and economies has increased. These industries have
been on the agenda of first the UK and then the European Union. Tiirkiye is not far from this
ecosystem. This process, which started with the support of cultural industries, especially during
the COVID period, has gained momentum in recent years with the increase in cultural heritage

studies.

However, these industries are still concentrated in certain provinces in Tiirkiye. First of
all, provinces' potential occupations should be considered when making regional policies.
Moreover, Tiirkiye should also pay more attention to areas of occupations with comparative
advantage in international trade for services and goods and cooperate in designing policies to
increase employment and productivity. In addition, the spillover effect created by
entrepreneurship in the field of innovation is undeniable. The contribution of this field, which
encompasses both cultural and creative activities, to regional development is expected to be
significant in future provisions. In addition, the contribution of these sectors, which increase
the competitiveness of countries in terms of their trade composition, to economic growth is also

important.
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Hizmet ticareti; tagimacilik, sigorta, insaat, turizm, telekomiinikasyon gibi hizmetlerin

uluslararast olgekte ithalatindan ve ihracatindan olusmaktadir. Hizmet ticareti bir

iilkenin ekonomisini istihdam, toplam faktér verimliligi, katma deger, doviz rezerv

dengesi boyutlarinda etkileyebilmektedir. Bu noktada tagimacilik hizmet ticareti de

benzer etkilerin yam sira ithalat ve ihracat islemlerinin hizli ve zamaninda yapilmasi

konusunda da ekonomik etkiler saglayabilmektedir. Dolayisiyla yiik tasimaciligi

hizmet ticareti bir iilke i¢in ekonomik biiyiimeyi etkileyebilen bir potansiyel

icermektedir. Bu ¢alismanin amaci Tiirkiye igin uluslararas: yiik tasimaciligi hizmet Anahtar Kelimeler
ticaretinin ekonomik biiyiime ile olan iliskisini arastirmaktir. Bu amagla Tiirkiye’nin Hizmet Ticareti,
1984-2022 yillar1 arasindaki GSYIH verileri ve Merkez Bankasi yiik tasimacihigi Yuk Tagimacilig
(navlun) hizmet ticaret verileri ARDL Modeli ile analiz edilmistir. Buna gore Sinir Hizmet Ticareti,
Testi sonuglarma gore degiskenler arasinda Esbiitiinlesme iligkisin bulundugu ve Ekonomik Biiyiime,
modelin anlamli oldugu gozlemlenmistir. Caligma kapsaminda yapilan analiz ARDL Modeli
sonuglarina gore uzun dénem i¢in yiik tagimaciligr hizmet ticareti (yiik tasimaciligi

ithalat1 ve ihracat1 agisindan) ile ekonomik biiyiime ile arasinda anlamli bir iliski vardir. JEL Kodu
N70, 047, R40
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Analysis Of The Relationship Between International Transportation
Services Trade And Economic Growth: The Case Of Turkey

ABSTRACT

International trade in services involves the import and export of services such as

transportation, insurance, construction, tourism, and telecommunications on a global

scale. Service trade can impact a country's economy in terms of employment, total

factor productivity, value-added, and foreign exchange reserve balance. Transportation

services, in particular, can have economic effects beyond these impacts, by ensuring

the timely execution of import and export transactions. Therefore, freight

transportation services can potentially affect the economic growth of a country. This Keywords

study aims to investigate the relationship between international freight transportation ITrade in Services,
services and economic growth in Turkey. For this purpose, Turkey's GDP data for the Freight

years 1984-2022 and the Central Bank's freight transportation (freight rate) service Transportation
trade data were analyzed using the ARDL model. According to the results of the Border ~Service Trade,
Test, a co-integration relationship was found between the variables, and the model was Economic Growth,
observed to be significant. Based on the analysis conducted, there is a significant ARDL Model
relationship between freight transportation service trade (in terms of freight

transportation imports and exports) and economic growth in the long run. JEL Classification
N70, 047, R40

1. Giris

Hizmet, teorik olarak soyut ve depolanamaz nitelikte olsa da fiziksel girdilerle
desteklenebilen bir iiretim yapisina sahiptir. Diger yandan hizmet, fiziksel ¢ikt1 liretimleri igin
onemli bir girdi unsuru olabilmektedir. Teknik olarak yiik tasimaciligi hizmeti ise bir siparigin
gonderim yerinden teslim yerine kadarki depolanmasi, elleclenmesi, dagitimi gibi birgok islemle
birlikte yiiriitiilen faaliyettir. Dolayisiyla yiik tagimacilig1 hizmeti temel anlamda arag-gereg filosu,
depo ve benzeri tesislesme, kurumsal yap1 ve isgiicii ile gergeklestirilen bir faaliyettir. Bu bakimdan
tagimacilik hizmetinin {iretimi ve satis1 bir iilke ekonomisi a¢isindan toplam faktor verimliligi,
arag-gereg filo yatirimi, istihdam katkisi, mali anlamda vergisel gelir, tedarik zincirlerinin katma

degerini maksimize etme gibi bir¢ok potansiyel etkide bulunabilir.

Hizmet ticareti, ylik ve yolcu tasimacilik hizmeti basta olmak iizere turizm,
telekomiinikasyon, sigorta, ingaat gibi bir¢ok alt boyutu olan bir faaliyettir. Dolayisiyla hizmetler,
tilkeler i¢in ulusal ticaret hacminin yani sira uluslararasi ticaret hacminde de onemli bir yere
sahiptir. Tiirkiye Istatistik Kurumu (TUIK), tarafindan hazirlanan uluslararasi hizmet ticaret

istatistiklerine bakildiginda 2022 yili i¢in toplam hizmet ihracat1 47.584.063.405$ iken toplam
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hizmet ithalati da 35.235.487.108$ tutarindadir. 2021 yili ile karsilastirildiginda Tiirkiye nin
hizmet ihracat1 %37 artig gosterirken hizmet ithalati ise %25,5 artig gdstermistir. Bu veriler 15181inda
Tirkiye agisindan uluslararasi hizmet ticaretinin 6nemli bir paya sahip oldugu ve hizmet ticaretinin
uluslararast mal ticaretinde oldugu gibi iilke ekonomisine ¢esitli boyutlarda etkileri oldugu
sOylenebilir. Bu acidan bakildiginda uluslararasi hizmet ticaretinin bir iilkenin ekonomik

biiylimesine potansiyel etkileri de s6z konusu olacaktir.

Tasimacilik hizmet ticareti yiik ve yolcu tasimaciligi olarak iki boyuta ayrilmaktadir. Bu
baglamda yiik tagimacilig1 hizmet ticareti, teknik olarak bir iilkenin ithalatina konu mallarin iilkeye
hizl1 ve zamaninda getirilmesi; ihracata konu mallarin ise hizli1 ve zamaninda ulastirilmasi, katma
deger saglanmasi, lilke doviz rezerv dengesini degistirme gibi ekonomik etkilerde bulunabilir.
TUIK tarafindan hazirlanan uluslararas1 hizmet ticaret istatistiklerine bakildiginda 2022 yili igin
47.584.063.405%’1k hizmet ihracati icerinde yiikk ve yolcu tagimaciligr 35.347.591.332% ile
%74,3’1liik paya; 2022 yili i¢in 35.235.487.108$°lik hizmet ithalat1 igerisinde ise yiik ve yolcu
tasimaciligr 16.320.133.554$ ile %46,3’liik paya sahiptir.

Diger yandan TUIK’e gére 2022 yili icin hizmet ihracat1 igerisinde yiik tasimacilif
(navlun) 13.556.017.475%’lik paya ve hizmet ithalati icerisinde ise yiik tagimaciligi (navlun)
13.225.130.3378’1ik paya sahiptir. Bu bakimdan uluslararasi hizmet ticaretinde oldugu gibi yiik
tagimacilig1 hizmet ticareti de ekonomik biiylimede etkileri olabilecek potansiyele sahiptir. Bu
bakimdan uluslararas1 yiik tagimacilig1 hizmet ticareti, bireysel anlamda iilkenin uluslararasi ticaret
hacmini etkiledigi gibi iilkenin mal ithalatinin ve ihracatinin hizli ve zamaninda katma degerli bir
sekilde gerceklestirilmesi yoniiyle dolayli olarak uluslararasi ticaret hacmini de etkileyerek
ekonomik biiytime ile iligkili olacaktir. Ayrica uluslararasi yiik tasimaciligi hizmet ticaretinin
bireysel olarak istthdam saglama, iiretim faktorlerinin katma degerli bir sekilde kullanimi gibi
ekonomik etkileri de s6z konusu olacaktir. Calisma kapsaminda yapilan literatiir taramasina
bakildiginda da yiik tasimaciligi faaliyetinin ve lojistik faaliyetin ekonomik biiyiime ile iliskisinin
oldugu gozlemlenmistir. Ancak s6z konusu literatiir taramasi cergevesinde uluslararasi yiik
tasimaciligt hizmet ticaretinin ekonomik biiyiime ile iliskisine doniikk bir caligmaya
rastlanilamamistir. Bu baglamda uluslararasi tasimacilik hizmet ticaretinin ekonomik biiylimeye

olan etkilerinin arastirilmasi gerekmektedir.
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Bu c¢alismanin amaci Tiirkiye agisindan uluslararasi yiik tasimaciligi hizmet ticareti ile
ekonomik biiylime arasindaki iliskinin analiz edilmesidir. Bu amagla ¢aligmanin birinci kisminda
tagimacilik hizmet ticaretine doniik kavramsal ¢erceve ve tasimacilik hizmet ile ekonomik biiyiime
arasindaki iliskiye doniik kapsamli literatiir taramasina yer verilmistir. ikinci kisimda ise veri seti

ve analiz yontemine; ii¢lincli kisminda ise analiz sonuglarina yer verilmistir.
2. Kavramsal Cerceve ve Literatiir Ozeti

Hizmet ticareti, isletmelerin hizmete doniik girdilere erisimlerini iyilestirme, daha diistik
fiyath ve daha cesitli hizmet girdilerini saglama konularinda énemli bir kanaldir (Beverelli vd.,
2017). Dolayisiyla isletmelerin uluslararasi girisimlere doniik faaliyetlerini koordine etmeleri ve
kiiresel deger zincirlerine katilimlarini artirmalari hizmet girdilerini 6énemli hale getirmektedir.
Temel olarak finans, sigorta, telekomiinikasyon tasimacilik ve lojistik gibi hizmetler {iretim
siireclerinin girdileri gibi oldugundan bunlar iiretime doniik hizmet olarak da ifade edilebilir
(Fiorini & Hoekman, 2020). Hizmet ticaretinin, gelismis ekonomiler agisindan uluslararasi boyutu
ve ticari faaliyetler icerisinde 6nemli bir pay1 vardir (Blank vd., 2022). Dolayisiyla hizmet ticareti,
hem gelismis hem de gelismekte olan iilkeler acisindan uluslararasi ticarette pay: siirekli olarak

artan kritik bir bilesenidir (Briggs & Sheehan, 2018).

Hizmet ticareti, mal ticaretinde oldugu gibi telekomiinikasyon, yazilim, finansal ve tagima-
ulagtirma hizmetleri gibi sektdrlerin biiyiimesini saglamaktadir. Bu noktada hizmet ticareti ile
kaynak tahsisi, istthdam firsatlar1 ve iiretkenlik artis1 da gerceklesebilir (Dash & Parida, 2013).
Finans, bilisim, danigmanlik, miihendislik, saglik, egitim gibi hizmetlere benzer bir sekilde hem
mallarin hem de insanlarin hareketliligi i¢in gerekli olan tasimacilik hizmeti de sermayenin, emegin
ve diger tiretim faktdrlerinin verimliliginin yani sira ekonominin genel verimliligini de performans

olarak etkileyebilmektedir (Fiorini & Hoekman, 2018).

Dolayisiyla tasimaciligin gelistirilmesi mallarin dolasimini artirdig1 gibi ekonomik agidan
bolgesel gelisimi de destekleyebilir. Diger bir ifadeyle hizli bir ekonomik biiyiime tasimaciliga
olan talepleri de artirarak buna doniik faaliyetleri tesvik edebilir. Bu durum tasimacilik ile
ekonomik biiylime arasindaki koordinasyonu destekleyici kalkinma stratejisinin de temelini
olusturacaktir (Ma vd., 2020). Calisma kapsaminda yapilan literatiir taramasi cercevesinde
uluslararasi tasimacilik hizmet ticareti ile ekonomik biliyiime arasindaki iliskiyi dogrudan ele alan

yayinlara rastlanamadigindan ilk olarak hizmet ticareti ile ekonomik biiylime; lojistik ile ekonomik
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biiylime, tasimacilik sektorii veya lojistik sektorii ile ekonomik bilyiime; tasimacilik ile ekonomik

biiylime arasindaki iligkiyi ele alan ¢aligmalar incelenmistir.

Bu noktada hizmet ticareti ile ekonomik biiyiime iligkisi {izerine ¢aligmalar incelendiginde
Briggs ve Sheean (2018) tarafindan Solow Biiylime Modeli kullanilarak OECD iilkeleri i¢in hizmet
ticaretinin serbestlestirilmesi ile ekonomik biiyiime arasindaki iliski ele alinmis ve hizmet
ihracatinin kisi basina diisen GSYIH iizerinde olumlu bir etkiye sahip oldugu sonucuna ulagilmistir.
Cestepe ve Digerleri (2012) tarafindan panel veri analizi kullanilarak 13’ gelismis 22’si
gelismekte olan 35 iilke i¢in 1980-2007 aras1 donemi i¢in hizmet ticareti ile ekonomik biiylime
arasinda iliski incelenmis ve bu iligskinin gelismis lilke gruplar i¢in anlamsiz, gelismekte olan
tilkeler i¢in anlamli olsa da genel olarak 35 iilke i¢in anlamli oldugu sonucuna ulagsmistir. Cakmak
ve Digerleri (2011) tarafindan ARDL (Autoregressive Distributed Lag - Otoregressif Dagitilmig
Gecikmeli) Modeli kullanilarak Tiirkiye’nin hizmet ticaretinin ekonomik biiylimeye kisa ve uzun
donem igin negatif yonlii etkilerinin oldugu sonucuna ulasilmistir. Diger yandan Inanghi ve
Torusdag (2022) tarafindan ADF (1970) ve DF-GLS birim kok testleri, Bayer-Hanck esbiitiinlesme
testi ve Fourier Toda-Yamamoto nedensellik testleri kullanilarak Tiirkiye i¢in 1990-2020 yillar
arasi uluslararasi hizmet ticareti ile cari agik ve ekonomik biliyiime arasi iligki analiz edilmis ve
buna gore ekonomik biiylimeden hizmet ticaretine dogru tek yonlii cari agik ile hizmet ticareti
arasinda ¢ift yonli bir iligki tespit edilmistir. Katircioglu ve Digerleri (2018) tarafindan Tiirkiye
icin 1960-2017 aras1 donem ele alinarak hizmet ticaretinin ve turizmin uzun dénemde GSYIH
tizerinde olumlu etkilerde bulundugu tespit edilmistir. Dash ve Parida (2013) tarafindan Es
Biitiinlesme ve VECM (Vektor Hata Diizeltme Y 6ntemi) Nedensellik Testi kullanilarak 1996-2011
donemi baz alinarak Hindistan’da Dogrudan Yabanci Yatirim ile hizmet ticareti ve biiylime arasi
iliski analiz edilmistir. Buna gére Dogrudan Yabanci Yatirim ile ekonomik biiyiime arasinda ve
hizmet ticareti ile ekonomik biiylime arasinda ¢ift yonlii nedensellik iliskisi oldugu tespit edilmistir.
Thomas (2019) tarafindan BPCG (Balance of Payments Constrained Growth-Odemeler Dengesi
Kisitli Bilyiime) Modeli ve Otoregresif Dagitilmis Gecikme Egbiitiinlesmesi Testi kullanilarak
Hindistan i¢in hizmet ticaretinin ekonomik biiyiime ve cari islemler dengesi lizerindeki etkisi
arastirilmistir. Buna gore uluslararasi ticarette goreceli fiyatlarin sabit oldugu varsayimi altinda
hizmet sektoriiniin bliyiime oranmi ile 6demeler dengesinin biliylime oraninin hemen hemen esit
oldugu; bu varsayim gevsetildiginde ise hizmet sektoriiniin 6demeler dengesi biiyiime oranindan

daha diisiik bir oranda biiyiidiigii ve bunun da hizmet ticareti fazlasi ile sonuglandigi tespit
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edilmistir. S6z konusu calismalar g6z Oniine alindiginda hizmet ticareti ile ekonomik biiyiime
arasinda bir iliski oldugu sdylenebilir. Bu baglamda hizmet ticareti ile ekonomik biiyiime konulu
literatiir taramasi ¢er¢evesinde dogrudan tagimacilik hizmet ticareti ile ilgili igerikte bir ¢alismaya

rastlanilamamustir.

Lojistik ile ekonomik biiyiime iliskisi iizerine ¢alismalar incelendiginde Yurtkuran (2021)
tarafindan 1974-2019 yillar1 aras1 donem baz alinarak enerji tiikketimi, ekonomik biiylime ve lojistik
arasindaki iliski Bayer-Hanck, En Kiiciik Kareler, Dinamik En Kiiciik Kareler ve Kanonik
Esbiitiinlesme regresyonu ile analiz edilmistir. Buna gore uzun donemde enerji tiikketimi, ekonomik
biiyiime ve lojistik arasinda iliski tespit edilmistir. Ilgili calismaya gére enerji tiiketiminin ve
lojistigin ekonomik biiylime iizerinde olumlu yonde etkisi; ekonomik biiylimenin enerji tiiketimi
sonucuna ulasilmistir. Diger yandan Ozbek (2022) tarafindan Tiirkiye’de 1990-2019 yillari
arasindaki donem baz alinarak enerji tiikketimi, glimriik ve lojistik faaliyetler ile ekonomik biiylime
iligkisi ARDL, FMOLS ve CCR yontemleri ile analiz edilmistir. ARDL Modeli sonuglarina goére
kisa donemde anlamsiz bir iligkinin oldugu; uzun dénemde ise anlamli bir iligkinin s6z konusu
oldugu gozlemlenmistir. Ayni ¢alismada uzun donemde FMOLS ve CCR yo6ntemlerinin de ARDL
Modeli ile benzer bir sekilde anlamli bir iliski oldugunu gosterdigi vurgulanmistir. Bu baglamda
lojistik ile ekonomik biiyiime konulu literatiir taramasi ¢ergevesinde dogrudan tagimacilik hizmet
ticareti ile ilgili icerikte bir ¢alismaya rastlanilamamistir. Ancak yukarida ele alinan ¢aligsmalar
incelendiginde lojistik faaliyetler ile ekonomik biiylime arasinda iligkinin oldugu ve bu noktada

lojistigin ekonomik biiyiime agisindan potansiyel icerdigi sdylenebilir.

Tasimacilik sektorii veya lojistik sektorii ile ekonomik biiyiime iliskisi lizerine ¢aligmalar
incelendiginde ise Yaman ve Digerleri (2021) tarafindan G-20 iilkeleri i¢in 1997-2017 yillar1 arast
donem baz aliarak lojistik sektorii ile ekonomik biiyiime arasindaki iliski Pedroni Panel Es
Biitiinlesme Testi, Canning ve Pedroni Panel Nedensellik Testi ile analiz edilmistir. S6z konusu
calismaya gore panel verilerin uzun donemde birlikte hareket etmedigi ve nedensellik konusunda
kesin olmayan bulgular elde edildigi belirtilmistir. Diger yandan ¢alisma kapsaminda Lambda-
Pearson istatistikleri her iki degiskenin panel verileri arasinda ¢ift yonlii nedensellik oldugu, Grup
Ortalamasi istatistigi ¢ift yonlii nedensellik olmadigi sonucuna ulasilmistir. Yurdakul (2020)

tarafindan 1998-2015 yillar1 aras1 donem baz alinarak lojistik sektorii (ulastirma ve depolama
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faaliyetleri) ile Tiirkiye’nin ekonomik biiylimesi arasindaki iligki VAR (Vektor Otoregresyon)
modeli ile analiz edilmistir. S6z konusu ¢alismaya gore ekonomik biiyiimeden lojistik sektoriine
dogru tek yonlii nedensellik iliskisi oldugu tespit edilmistir. Bozkurt ve Digerleri (2017) tarafindan
1995-2015 yillar1 aras1 donem baz alinarak Tiirkiye ve Avrasya llkeleri agisindan tasimacilik
sektorii ile ekonomik biiylime arasindaki iliski CADF (Cross-Sectionally Augmented Dickey
Fuller) Testi ve Ortak liskili Etkiler (Common Correlated Effect-CCE) tahmin yontemi ile analiz
edilmistir. S6z konusu ¢alismaya gore Moldova, Ukrayna, Azerbaycan, Kirgizistan ve Tiirkiye’de
tagimacilik sektorii ile ekonomik biiylime arasinda anlamli bir iliski oldugu tespit edilmistir. Kuzu
ve Onder (2014) tarafindan Tiirkiye’de 2005-2013 yillar1 arasi donem baz almarak ekonomik
biiylime ile lojistik sektoriindeki gelismeler (Tasima ve Depolama Ciro Endeksi) arasindaki iliski
Birim Kok Testleri, Engle-Granger Esbiitiinlesme Testi ve Granger Nedensellik Testi ile analiz
edilmis ve buna gore uzun donemde ekonomik biiylimeden lojistik sektoriindeki gelismeler
degiskenine dogru bir Granger Nedensellik iliskisi oldugu tespit edilmistir. Bu baglamda
tasimacilik veya lojistik sektorli ile ekonomik biiyiime iliskisi tlizerine literatiir taramasi
cercevesinde dogrudan tasimacilik hizmet ticareti igerikli bir c¢alismaya rastlanilamasa da
tagimacilik sektorii veya lojistik sektorii ile ekonomik biiylime arasinda bir iligkinin s6z konusu

oldugu soylenebilir.

Tasimacilik ile ekonomik biiylime iliskisi {izerine ¢alismalar ele alindiginda ise Hakim ve
Merkert (2016) tarafindan 1973-2014 yillar1 aras1 donem baz alinarak Giiney Asya iilkeleri i¢in
havayolu tasimacilig1 (yolcu sayis1 ve yiik hacimleri) ile ekonomik biiylime iligskisi Granger ve
Wald nedensellik testi ile analiz edilmistir. Buna gore uzun dénemde ekonomik biiyiimede hava
yolcu sayisina ve hava kargo yiik hacimlerine dogru tek yonlii nedensellik iligkisi oldugu sonucuna
ulasilmigtir. Bal ve Digerleri (2017) tarafindan 1967-2015 yillar1 aras1 donem baz alinarak
havayolu yolcu talebi ve hava kargo tasimacilig ile Tiirkiye’nin ekonomik biiylimesi arasindaki
iliski Vektor Hata Diizeltme Modeli (VECM) Granger Nedensellik Testi ile analiz edilmistir. Buna
gore kisa donemde degiskenler arasinda anlamli bir iligki tespit edilememis; uzun donemde ise
havayolu yolcu talebi ve hava kargo tasimaciligindan ekonomik biiylimeye dogru tek yonlii

nedensellik iligkisi oldugu sonucuna ulagilmistir.

Macit (2020) tarafindan 1988-2018 yillar1 aras1 donem baz alinarak karayolu yik
tasimaciligt miktarlarinin Tiirkiye nin ekonomik biiylimesi ve ticaret hacmi ile iligkisi regresyon

analizine tabi tutulmustur. S6z konusu ¢aligmaya gore karayolu yiik tagimaciligr ile ekonomik
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biiyiime ve ticaret hacmi arasinda anlamli bir iliski oldugu sonucuna ulasilmistir. Islamoglu (2021)
tarafindan 1960-2019 yillar1 aras1 donem baz alinarak Tiirkiye’de havayolu yolcu tagima ve
havayolu yiik tasimaciligi ile ekonomik biiyiime arasindaki iliski Cift Kirilmal1 Egbiitiinlesme Testi
ve FMOLS (Full Modified Ordinary Least Square) tahmincisi ile analiz edilmistir. Buna gére uzun
donemde havayolu yolcu ve yiik tasimacilig1 ile ekonomik biiylime arasinda ayr1 ayr1 anlamli bir

iliski oldugu tespit edilmistir.

Tunali ve Akargay (2022) tarafindan OECD (Ekonomik Kalkinma ve Isbirligi Orgiitii-
Organisation for Economic Co-operation and Development) iilkeleri icin konteyner yiik
tasimaciligt miktari, liman altyapr yatirimlart ve ekonomik biiylime iliskisi Panel Egbiitiinlegsme
Analizi ile ele alinmistir. S6z konusu c¢alisma kapsaminda konteyner yiik tagimaciligi miktart,
liman altyapr yatirimlart ile ekonomik biiylime arasinda anlamli bir iliski oldugu sonucuna
ulasilmistir. Emirkadi ve Balc1 (2023) tarafindan 2001-2019 yillar1 aras1 donem baz alinarak
Tirkiye’deki karayolu yiik ve yolcu tasimaciligi, demiryolu yiik ve yolcu tasimaciligi ile ekonomik
biiylime arasindaki iligki Panel Veri Analizi ile ele alinmis ve buna gore ilgili degiskenler arasinda
karsilikli bir nedensellik iligkisi oldugu tespit edilmistir. S6z konusu ¢alismalara bakildiginda
tagimacilik ile ekonomik biiylime arasinda iligki oldugu ve bu baglamda tagimacilik faaliyetinin

ekonomik biiylime agisindan 6nemli bir potansiyel olusturabilecegi sdylenebilir.

Arastirma konusu kapsaminda yapilan literatiir taramasi cercevesinde ulusal ya da
uluslararasi dl¢ekte tasimacilik hizmet ticareti ile ekonomik biiylime arasindaki iliskiyi dogrudan
ele alan bir ¢alismaya rastlanilamamistir. Ancak kavramsal ¢erceve géz oniline alindiginda yiik
tasimaciligr hizmet ticaret hacmindeki degisimin mal ithalatina ve ihracatina da etkilerde
bulunabilecegi vurgulanmaktadir. Literatlir taramasi kapsaminda arastirma konusuyla ilgili
dogrudan bir ¢aligmaya rastlanilamamasi ve daha ¢ok dolayli yonden konuya deginen ¢alismalarin
oldugunun tespit edilmesi nedeniyle dogrudan uluslararasi boyutta ytik tagimaciligi hizmet ticareti
ile ekonomik biiyiime arasindaki iliski ele alindigindan bu calisma ile literatiire 6nemli katki

saglanabilir.
3. Veri Seti ve Yontem

Uluslararas1 yiik tasimaciligi hizmet ticareti ile ekonomik biiyiime arasindaki iliskiyi
arastiran bu calismada Tiirkiye ekonomisi 6zelinde 1984-2022 dénemi incelenmistir. Ekonomik

biiyiime ve uluslararas1 yiik tagimaciligi hizmet ticareti verilerine Diinya Bankasi ve Merkez
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Bankas1 veri setlerinden ulasilmistir. Aragtirma kapsaminda elde edilen veriler, her iki veri
bankasindan karsiliklt kontrol edilerek ve saglama yapilarak kullanilmistir. Calismada ARDL
(Autoregressive Distributed Lag) Modeli tercih edilmistir. Bu karar i¢in oncelikle serilere ADF
(Augmented Dickey Fuller) ve PP (Philips Perron) birim kok testi, uygulanmistir. ADF ve PP
testleri, zaman serisi verileri ilizerinde yapilan analizlerde ARDL modelinin uygunlugunu
belirlemek i¢in onemli bir aractir. Bu testler, degiskenler arasindaki iligkinin varligimi veya
yoklugunu degerlendirmekte ve zaman serisi analizlerinin dogrulugunu artirmaktadir.
Degiskenlerin farkli diizeylerde birim kok igermeleri, yontem olarak farkli diizeylerde birim kok
iceren serilerin esbiitlinlesik olup olmadigini 6lgen ve Perron (1990) calismasi ile gelistirilen
ARDL modelinin seg¢ilmesine yol agmistir. ARDL Modeli, bir bagimli degiskenin mevcut ve
onceki zaman noktalarindaki degerleriyle bir veya daha fazla bagimsiz degisken arasindaki iliskiyi
tanimlamaktadir (Peron,1990). Ayrica ARDL Modeli, bir zaman serisindeki degiskenler arasindaki
dinamik iligkileri agiklayabilmektedir. Zaman serilerinde ARDL Modeli kisa ve uzun vadeli
etkileri ele almasi, duragan ve duragan olmayan degiskenleri igermesi ve degiskenler arasi
karmasik iligkileri modelleyebilmesi acisindan 6nemlidir. Bu baglamda ARDL Modeli, yiik
tasimaciliglr hizmet ithalati, yiik tagimaciligi hizmet ihracati ve ekonomik biiylime arasindaki

iligkiyi 6l¢gmeyi amaclayan bu ¢aligmaya uygun bir bakis agisina sahiptir.

Yonteme karar verilmesinin ardindan uygulanan islem basamaklarindan ikincisi Akaike
Bilgi Kriterinin (AIC) tespit edilmesidir. Akaike Bilgi Kriteri (AIC), ARDL Modelinde gecikme
uzunluklarinin belirlenmesi amaciyla kullanilmakta ve diisiik diizeyde bulgulanmasi1 daha iyi bir
modelin varligin1 gostermektedir (Cavanaugh vd., 2018). Bagka bir ifade ile uzunluk azaldikca
model daha anlamli sonuglar vermeye uygun hale gelmektedir. Modelin gecikme uzunluklar
belirlenerek en uygun model se¢ilmesinin ardindan Siir Testi (Bound Test) sonuglarina bakmak
gerekmektedir. Sinir testindeki ama¢ modelde uzun vadeli iligkilerin olup olmadigini belirlemek
seklinde 6zetlenebilir. Sinir testi modelin katsayilarinin Egbiitiinlesme (Cointegration) kosullarini
karsilayip karsilamadigini belirlemek i¢in uygulanmaktadir (Fosu, 2006). Siir Testi, F-testi gibi
istatistiksel testler kullanarak uygulanmaktadir. Test sonucunda katsayilarin istatistiksel olarak
anlamli oldugu ve Egbiitiinlesme (Cointegration) iliskisinin mevcut oldugu tespit edilirse,

degiskenler arasinda uzun vadeli iliskilerin var oldugunu séylemek miimkiindiir.

Sinir Testinde regresyon modelinin serbest hata terimleri arasindaki korelasyonunu kontrol

etmek amaciyla Breusch-Godfrey LM Testi uygulanmalidir. Siir Testi ve Breusch-Godfrey LM
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Testi regresyon modelinin dogrulugunu ve giivenilirligini degerlendirmede 6nemli rol
oynamaktadir (Rois vd., 2012). Modelde sonu¢ regresyon modelini ortaya koymadan oOnce
bakilmasi gereken diger bir dogrulama testi ise Heteroskedastisite (degisken varyans) testidir.
Heteroskedastisite, hata terimlerinin varyansinin bagimsiz degiskenlerin degerlerine bagli olarak
degistigi anlamina gelmektedir (Astivia, 2019). Heteroskedastisitenin varligi regresyon analizinde
tahmin dogrulugunun bozulmasi, etkili tahminlerin yapilamamasi ve istatistiksel testlerin giivenilir
olmamasi gibi sorunlara yol agmaktadir. Bu amagla analizde Breusch-Pagan-Godfrey

Heteroskedastisite testi uygulanmistir.

Degiskenler arasindaki duragan olmayan iligkileri ve kisa vadeli dinamikleri bir arada ele
almas1 bakimindan Hata Diizeltme Modeli (Error Correction Model- ECM) ¢alismanin diger
basamagini olusturmaktadir. Hata Diizeltme Modeli (Error Correction Model- ECM) ekonometrik
analizde zaman serisi verilerinin modellemesinde kullanilan bir regresyon modelidir. Bu model,
degiskenler arasindaki duraganlik olmayan iliskileri ve kisa vadeli dinamikleri bir arada ele

almaktadir (Alogoskoufis vd., 1991).

Analizde kullanilan CUSUM (Cumulative Sum) Testi ile degiskenin yapisinin zaman
icinde sabit kalip kalmadigi belirlenmeye calisilmistir. CUSUM Testi Ozellikle regresyon
modellerinin belirli bir donemde yapisal degisikliklere maruz kalip kalmadigini tespit etmek i¢in
kullanilmaktadir. CUSUM Testinde regresyon modeli tahmin edilmekte ve tahmin hatalar
hesaplanmakta, tahmin hatalar1 kiimiilatif olarak toplanmakta ve CUSUM  istatistigi
hesaplanmaktadir. Eger CUSUM istatistigi esik degerini asarsa, bu yapisal bir degisikligin varligini
gostermektedir. CUSUM  Testi, regresyon modellerinin giivenilirligini  ve istikrarim

degerlendirmede kullanilmaktadir.
4. Analiz Sonuglan
4.1. Birim Kok Testi Sonuclari

Analiz kapsaminda ele alinan serilere iligkin duraganlik testleri i¢in ADF ve PP
yontemlerinden yararlanilmigtir. Bu baglamda Birim Kok Test sonuglarina iligskin veriler Tablo

1’de gosterilmistir.
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Tablo 1

Birim Kok Testi Sonuclar

Degiskenler ADF PP

1(0) (1) 1(0) (1)
Ekonomik Biiyiime -6.295898* -4.950257* -6.293440% -18.99651%*
Yik tasmacihg Hizmeti 0.196193 6.227714% 0.499278 -6.582437*
Thracati
Yiik tagmacihgr Hizmeti -0.699616 -6.213261% 0.650903 -6.217892%

ithalati

Not. *;0.01 anlamlilik diizeyini ifade etmektedir.
Tablo 1’deki sonuglara gore ekonomik biiylime, yiik tasimaciligi hizmeti ithalati ve ytik
tagimaciligl hizmeti ihracat1 degiskenleri i¢in seriler birim kok icermektedir. Birincil derecedeki

farklar1 alindiginda tiim seriler duragan hale gelmektedir.
4.2. Uygun Gecikme Uzunlugunun Belirlenmesi

Serilerin farkli diizeylerde duragan olmasi nedeni ile degiskenler arasi kisa ve uzun donemli
iliskiler icin ARDL Modeli kullanilmistir. ARDL Modelinde birinci asama degiskenlere iliskin
gecikme uzunluklarinin hesaplanmasidir. Bu noktada AIC Bilgi Kriteri dikkate alindiginda tahmin
edilen 20 adet modele iligkin bilgiler Sekil 1°de yer almaktadir.

Akaike Information Criteria (top 20 models)
-1.16
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Sekil 1. Gecikme Uzunlugunun Belirlenmesi

Sekil 1'de AIC Bilgi Kriterine gore 20 tane en kiiciik gecikmelere sahip, 20 tane alternatif
model gosterilmektedir. S6z konusu modeller arasinda en kiigiik gecikme degerinde olan (4, 0, 4)

modeli, tahminleme i¢in en uygun model olarak bulgulanmaistir.
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4.3. Siir Testi (Bound Test) Sonuclar:

Gecikme uzunluklar1 hesaplanan s6z konusu modeldeki degiskenler aras1 Esbiitiinlesme
iliskisi ise Sinir Testi (Bound Test) ile belirlenmektedir. Sinir Testi (Bound Test) sonuglar1 Tablo

2’de yer almaktadir.
Tablo 2

Stnir Testi (Bound Test) Sonuglart

Test Istatistigi Deger Onem Diizeyi 1(0) Bound I(1) Bound
F Istatistigi 7.1563262 %10 2.63 3.35
k 2 %S5 3.1 3.87
%2.5 3.55 4.38
%1 4.13 5
Breusch-Godfrey Serial Correlation
LM Test 0.276327(0.7612)
Breusch-pegan-Godfrey:
Heteroskedasticity 0.742819(0.6788)

Tablo 2’ye bakildiginda Sinir Testi (Bound Test) sonuglart kapsaminda hesaplanan F
istatistik degerinin tablo iist kritik degerine gore yliksek olmasi, degiskenler arasinda Esbiitiinlesme
iliskisinin varligini ve modelin anlamli oldugunu ifade etmektedir. Tanisal test sonuglarina gore
degerlendirme yapildiginda ise Breusch-Godfrey LM Testi kapsaminda otokorelasyon sorununun
olmadig1; Breusch-Pagan-Godfrey testine gore model kapsaminda degisen bir varyans sorununun
olmadig1 sOylenebilir. Egbiitiinlesme iliskisine dair tahminlenen uzun doénem denklemlere ait

sonuglar da Tablo 3’te gosterilmistir.
Tablo 3

Uzun Donem Model Sonucglart

Wiy el sutwa Thuisig Otk e
THILOG -0.077500 0.037673 -2.057172 0.0507
THITLOG 0.042193 0.032800 1.286388 0.02106

C 0.819697 0.296479 2.764772 0.0108

EC=BYM — (-0.0775*THILOG + 0.0422*THITLOG+0.8197)
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Tablo 3’teki uzun doneme iliskin denklem sonuglar1 goz oniine alindiginda modeldeki
bagimsiz degisken olan ekonomik biiylime, yiik tagimacilig1 hizmeti ithalat1 ve yiik tasimaciligi
hizmeti ihracat1 arasinda istatistiki agidan anlamli bir iligkinin oldugu sdylenebilir. Tablo 3’teki
anlaml iligki isaretleri degerlendirildiginde yiik tasimaciligi hizmeti ithalati ve ekonomik biiyiime
arasinda negatif yonlii, yiik tagimaciligi hizmeti ihracatt ve ekonomik biiyiime arasinda pozitif
yonlii bir iliskinin varligindan s6z edilmektedir. Bu baglamda Tiirkiye ekonomisinde yiik
tasimaciligr hizmet ihracati arttikca (lojistik faaliyetler genisledik¢e) ekonomik biiylime de

artmaktadir.

Kisa donemde modelde olusan dengesizliklerin dinamik etkilerini tahmin eden hata

diizeltme model ¢iktilar1 da Tablo 4’te yer almaktadir.
Tablo 4

Hata Diizeltme Modeli (ECM) Sonuglart

Degiskenler Kat Sayilar Standart Hata l’l;elggtilstlk Olasilik Degeri
D (BYM (-1)) 0,675920 0,247748 2,728262 0,0117
D (BYM (-2)) 0,560713 0,198715 2,821699 0,0094
D (BYM (-3)) 0,343574 0,113175 3,035766 0,0057
D (THITHLOG) 0,371941 0,092282 4,030503 0,0005
D (THITHLOG (-1)) -0,052664 0,112713 -0,467244 0,6445
D (THITHLOG (-2)) 0,106769 0,108459 0,984424 0,3347
D (THITHLOG (-3)) 0,305394 0,131817 2,316794 0,0294
CointEq (-1) * -1,763196 0,310706 -5,674810 0,0000
R-squared 0,849399 Mean dependent var -0,001308

Adjusted R-squared 0,810354 S.D.dependent var 0,238693

S.E. of regression 0,103947 Akaike info criterion -1,492240

Sum squared resid 0,291736 Schwarz criterion -1,136732
Log-likelihood 34,11420 Hannan-Quinn -1,369518

Durbin Watson Stat.

2,083856

criteria

Hata diizeltme modeli cergcevesinde hesaplanan hata diizeltme katsayisinin -1.763196
(0.0000) bulgulanmis olmasi, istatistiki agidan anlami oldugunu gdésterir. Ayrica katsayinin negatif
olmast da model kapsaminda gozlemlenen kisa donem denge sapmalarinin uzun donemde
dengelendigini ifade etmektedir. Modelde degiskenler arasindaki dalgalanmalar zamanla azalma

gosterdiginden uzun donemde dengeye geri donme durumu s6z konusu olmaktadir.

CUSUM Testi kapsaminda ardigik hatalara iligkin tahminlemenin uzun dénemde ayni

isaretli kalmasi1 ve uzun bir siire boyunca ayni goriiniime sahip olmasi belirsizligi ifade etmektedir.
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CUSUM testi ile degiskenin yapisinin zaman iginde sabit kalip kalmadigi belirlenmeye
calisilmigtir. CUSUM testi Ozellikle regresyon modellerinin belirli bir donemde yapisal
degisikliklere maruz kalip kalmadigini tespit etmek i¢in kullanilmaktadir. Eger CUSUM istatistigi
esik degerini asarsa, bu yapisal bir degisikligin varligin1 géstermektedir. CUSUM Testi, regresyon
modellerinin giivenilirligini ve istikrari1 degerlendirmede kullanilmaktadir. Modele iliskin

CUSUM ve CUSUMSQ Testi sonuglari Sekil 2°de gosterilmistir.
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Sekil 2. CUSUM ve CUSUMSQ Testi Sonuglari

Calismaya ait veriler géz oniine alindiginda CUSUM ve CUSUMSQ Test grafigi %5
anlamlilik diizeyinde her iki grafikte kesikli dogrular tarafindan olugsmus sinirlar arasinda kalmigtir.
Bu baglamda modelde herhangi bir yapisal kirilma olmadig1 ve modelde yer alan degiskenler ve
parametreler i¢in istikrarli bir durum oldugu sonucuna ulasilmistir. Analiz sonuglarina
bakildiginda, uluslararasi yiik tasimaciligi hizmet ticareti ile ekonomik biiyliime arasinda anlaml
bir iligkinin oldugu sodylenebilir. Bu sonuglara gore yiik tasimaciligi ithalatinin ve ihracatinin
ekonomik anlamda doviz kuru, mal ithalat1 ve ihracati, istihdam bagta olmak {izere birgok boyutta
etkide bulunabilecek potansiyele sahip oldugu sdylenebilir. Dolayisiyla TUIK tarafindan
yayinlanan uluslararasi hizmet ticareti verileri de gbéz Oniine alindiginda Tiirkiye 6zelinde
uluslararasi yiik tagimaciligi hizmet ticaretindeki olumlu gelismelerin ekonomik biiylimenin yani

sira bircok ekonomik katmanda etkide bulunabilecegi sdylenebilir.
5. Sonuc ve Degerlendirme

Hizmet yapis1 geregi bircok fiziksel ¢iktinin {iretiminde ve tedarik zincirlerinde degerin ve

girdilerin akisinda rol almaktadir. Tagimacilik, ingaat, finans, sigorta, turizm gibi bir¢ok hizmet
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tiri fiziksel girdilerin kullanimi, isgiiclinden yararlanma, toplam faktor verimliligi baglaminda
ekonomik etkiler igerebilmektedir. Bu noktada hizmet ticareti bir iilke i¢in yapilan hizmet ithalati
ve hizmet ihracatlarindan olusan bir biitiindiir. Hizmet ticareti, ithalat ve ihracat yoniiyle bir iilkenin
doviz rezervleri ve uluslararasi ticaret hacmini de etkilemektedir. Tasimacilik hizmet ticareti ise
hem yolcu hem de yiik tasimaciligin1 kapsamaktadir. Yiik tagimaciligi hizmet ticareti bir siparisin
hizli ve zamanli bir sekilde teslim edilmesi ve buna doniik depolama, dagitim gibi birgok lojistik
faaliyet ile organik bagi olan bir yapiya sahiptir. Yiik tasimacilig1 hizmet ticareti, bireysel olarak
uluslararas ticaret hacmine etkide bulundugu gibi bir {ilke i¢in teknik olarak ihracata ve ithalata
konu mallarin hizli ve zamaninda ulastirilmas1 yoniiyle uluslararasi ticaret hacmine de etkilerde
bulunabilmektedir. Ayrica yiik tasimaciligi hizmet ticareti ile lilkede arag-gerec filosuna yatirim
diizeyleri, istihdam ve iiretim faktorlerinin verimli kullanimi gibi birgok ekonomik etkiler
gozlenebilir. Dolayisiyla uluslararasi ylik tagimaciligi hizmet ticareti ile dogrudan ve dolayl olarak

ekonomik biiylime arasinda iligki oldugu soylenebilir.

Bu calismada Tiirkiye agisindan uluslararasi yiik tagimaciligi hizmet ticareti ile ekonomik
bliylime arasindaki iliskinin analizi amaglanmistir. Bu amagla Tiirkiye’nin 1984-2022 yillar1 arasi
donemine iliskin Diinya Bankasi veri bankasindan GSYIH wverileri ve Merkez Bankasi
istatistiklerinden de yiik tasimaciligi (navlun) verileri elde edilmistir. S6z konusu veriler
karsilastirmali bir sekilde kontrol edilerek uluslararasi yiik tasimaciligi hizmet ticareti ile ekonomik
bliytime arasindaki iliski ARDL Modeli ile analiz edilmistir. Siir Testi (Bound Test) sonuclarina
gore Egbiitiinlesme iligkisinin oldugu ve modelin anlamli oldugu gozlemlenmistir. Uzun dénem
acisindan bakildiginda ise yiik tagimaciligi hizmet ticareti (ylik tasimaciligr ithalati ve ihracati
acisindan) ile ekonomik biiylime arasinda anlamli bir iligki oldugu tespit edilmistir. Diger yandan
yuk tagimaciligi hizmeti ithalati ve ekonomik biiylime arasinda negatif yonlii, yiik tasimaciligi
hizmeti ihracat1 ve ekonomik biiylime arasinda pozitif yonlii bir iligki bulgulanmistir. Buna gore
Tirkiye agisindan yiik tagimaciligi hizmet ihracati arttik¢a ekonomik biiylimede artis s6z konusu

olmaktadir.

Calisma kapsaminda elde edilen analiz sonuglari ve kavramsal cer¢eve goz Oniine
alindiginda uluslararasi yiik tagimaciligi hizmet ticareti ithalat ve ihracat baglaminda bireysel
olarak tilkenin uluslararasi ticaret hacmini etkileyebildigi gibi carpan etkisi yonii ile iilkenin mal

ithalatin1 ve ihracatin1 da etkileyebilmektedir. Bu baglamda uluslararas: yiik tagimaciligi hizmet
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ticaretinin ekonomik biiylime ile bireysel olarak dogrudan iliski; mal ithalat1 ve ihracat1 artisina

katkida bulunarak dolayli bir sekilde iligki igerisinde oldugu sdylenebilir.

Calisma kapsaminda elde edilen sonugclar, hizmet ticareti ile ekonomik biliyiime arasindaki
iliski baglaminda Briggs ve Sheean (2018), Cestepe ve Digerleri (2012), Cakmak ve Digerleri
(2011), Inancli ve Torusdag (2022), Katircioglu ve Digerleri (2018), Dash ve Parida (2013) ve
Thomas (2019); lojistik ile ekonomik biiylime arasindaki iliski baglaminda Yurtkuran (2021) ve
Ozbek (2022); tasimacilik sektdrii veya lojistik sektorii ile ekonomik biiyiime arasindaki iliski
baglaminda Yaman ve Digerleri (2021), Yurdakul (2020), Bozkurt ve Digerleri (2017), Kuzu ve
Onder (2014); Tasimacilik ile ekonomik biiyiime arasindaki iliski baglaminda ise Hakim ve
Merkert (2016), Bal ve Digerleri (2017), Macit (2020), islamoglu (2021), Tunali ve Akargay

(2022), Emirkad1 ve Balc1 (2023) tarafindan yapilan 6nceki aragtirma sonuglar ile uyumludur.

Yukarida deginildigi lizere uluslararasi yiik tasimaciligi hizmet ticaretinin ekonomik
bliytime ile bireysel iligkisinin yani sira mal ithalatin1 ve ihracatini artirici bir etki potansiyeli
icermesi nedeniyle ekonomik biiyiime ile dolayl iliskisi olabilmektedir. Bu noktada Tiirkiye
acisindan Cakmak ve Digerleri (2011), Briggs ve Sheean (2018)’1n ¢alismalarinda vurguladiklari
tizere hizmet ticaretinde disa aciklifin olmasi ve hizmet ticaretinin serbestlestirmesine doniik
girisimler ya da diizenlemeler uluslararasi yiik tasimacilig1 hizmet ticareti ile ekonomik biiylime
arasindaki iliskinin katsayisini daha da artirabilecektir. Ayrica Tiirkiye’de lojistik sektor
yatirimlariin artirtlmasi ve bunun tesvik edilmesi, lojistik sektoriiniin kiiresel rekabet giicliniin
gelistirilmesi, Lojistik Performans Endeksi (Logistics Performance Index-LPI) siralamalarinda iist
siralarda yer almaya doniik kalite calismalarinin artirilmasi, ulastirma altyapilarinda iyilestirmeler
de s6z konusu uluslararasi yiik tagimacilig1 hizmet ticareti ile ekonomik biiylime arasindaki iligkiyi

gelistirebilecektir.

Bu caligma ile uluslararasi yiik tasimaciligi hizmet ticareti ile ekonomik biiylime arasindaki
iliski ARDL Modeli ile analiz edilerek literatiire bu konu baglaminda katkilarda bulunulmustur.
Gelecek aragtirmalarda uluslararasi yiik tagimaciligi hizmet ticareti ile mal ithalati ve ihracati
arasinda carpan etkili bir iligki olup olmadig1 ve bu baglamda ekonomik biiyiime ile iligkisi analiz
edilebilir. Diger yandan uluslararasi yiik tasimaciligir hizmet ticareti ile toplam faktor verimliligi

arasindaki iliski de analiz edilebilir.
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EXTENDED ABSTRACT

The service technically requires a production activity that is supported by many physical
components. Today, many types of services such as finance, insurance, telecommunications, and
logistics are subject to trade. Transportation service is also divided into two dimensions: freight
and passenger transportation. Freight transportation includes many operations such as loading,
transportation, transfer, handling, unloading, and distribution of an order or cargo from the shipping
point to the delivery point. Today, freight transportation is supported by a vehicle fleet, warehouse-
like facilities, and corporate structure. Trade in services refers to a country's import and export of
services as well as physical products. Freight transportation service trade can technically have
economic effects such as providing added value in terms of fast and timely delivery of the products
that are subject to a country's import and export and contributing to the international trade volume,
changing individual service imports and exports and foreign exchange reserve balance. In addition,
freight transportation service trade can have many economic effects such as total factor
productivity, facility, equipment fleet investment, contribution to employment, and financial tax
revenue contribution. Considering Turkey's service trade statistics, freight transportation has a

significant share.

This study aims to analyze the relationship between international freight transportation
service trade and economic growth in Turkey. For this purpose, a literature review was conducted
on studies addressing the relationship between international transportation service trade and
economic growth. As a result of the literature review, no publications directly addressing the
relationship in question could be found. Accordingly, studies have been found that address the
relationship between logistics and economic growth, analyze the relationship between the
transportation sector or logistics sector and economic growth, and examine the relationship
between transportation and economic growth. From this perspective, the study in question is aimed

to make a significant contribution to the literature.

Within the scope of this study, Turkey's GDP data from the World Bank database for the
period between 1984 and 2022 and freight transportation (freight) data from the Central Bank
statistics were included in the analysis. The data in question was checked comparatively and
analyzed. Autoregressive Distributed Lag (ARDL) Model was preferred within the scope of the

study. The ARDL Model structurally considers the relationship between one or more independent
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variables based on the values of a dependent variable both in the current period and at previous
time points. In this respect, the ARDL Model has an important place in that it can explain the
dynamic relationships between variables in a time series, as well as handle short and long-term
effects in time series, including stationary and non-stationary variables, and model complex
relationships between variables. Therefore, the ARDL Model has a suitable perspective for this
study, which aims to measure the relationship between freight transportation service imports,
freight transportation service exports, and economic growth. In this context, determining the lag
lengths in the ARDL Model with the Akaike Information Criterion (AIC), evaluating the accuracy
and reliability of the regression model with the Bound Test and Breusch-Godfrey LM Test,
deteriorating the prediction accuracy with the Breusch-Pagan-Godfrey Heteroscedasticity
(heteroscedasticity) test. Situations such as failure to make effective predictions and unreliability
of statistical tests were checked. Additionally, the Error Correction Model (ECM) was used to
address non-stationary relationships and short-term dynamics between variables. Finally, the
reliability and stability of the regression models were evaluated with the CUSUM (Cumulative
Sum) Test. According to the analysis results, 20 alternative models were developed, 20 of which
had the smallest delays in terms of the AIC Information Criterion. Among these models, the model
with the smallest delay value (4, 0, 4) was found to be the most suitable prediction model.
According to the Bound Test results, the F statistics value was higher than the upper critical value
of the table, and it was observed that there was a cointegration relationship between the variables
and the model was significant in this respect. According to the Breusch-Godfrey LM Test was
found that there was no autocorrelation or heteroscedasticity problem within the scope of the

model.

From a long-term perspective, it has been determined that there is a significant relationship
between freight transportation service trade (in terms of freight transportation imports and exports)
and economic growth. In this context, it can be said that there is a negative relationship between
freight transportation service imports and economic growth and a positive relationship between
freight transportation service exports and economic growth. Accordingly, as freight transportation
service exports increase in Turkey, economic growth also increases. Within the framework of the
Error Correction Model (ECM), the error correction coefficient was negative, and it was concluded
that the short-term equilibrium deviations observed within the scope of the model were balanced

in the long term. Therefore, since the fluctuations between the variables in the model decrease over
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time, a return to balance is possible in the long term. On the other hand, considering the data of the
study, the CUSUM and CUSUMSQ Test graphs remained between the limits formed by the dashed
lines in both graphs at the 5% significance level. Accordingly, it has been determined that there is

no structural break in the model and there is a stable situation for the variables and parameters.

Considering the analysis results stated above, it can be said that there is a significant
relationship between international freight transportation service trade and economic growth.
Considering TURKSTAT data and analysis results, international freight transportation service
trade in Turkey can affect the international trade volume individually as well as the country's goods
imports and exports with its multiplier effect. In this context, it can be said that international freight
transportation has a direct relationship with service trade on an individual basis and indirectly by
contributing to the goods trade volume. Therefore, international freight transport service trade is
related to economic growth as it has potential effects directly on the exchange rate and indirectly
on the country's goods trade. At this point, removing bureaucratic and technical obstacles to
international freight transportation service trade in Turkey, ensuring that logistics sector
investments are at a global competitive level, and encouraging this, developing transportation
infrastructures, and increasing the number of logistics centers will enable the country to move to
the top in terms of Logistics Performance Index (LPI). As a result of studies such as increasing
quality studies, the relationship between international freight transportation service trade and
economic growth may further develop. Within the scope of this study, the relationship between
international freight transportation service trade and economic growth was analyzed with the

ARDL Model and contributions were made to the literature on this subject.
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Twitter Duyarlihk Analizi ile Bitcoin Fiyatlar1 Arasindaki iliski: Uzun ve
Kisa Donem Dinamiklerin Ekonometrik Analizi

oz

Sosyal medyanin kripto para birimi fiyatlandirmasini etkilemedeki 6nemi son yillarda
onemli Ol¢lide artmistir. Bu g¢alisma, sosyal medya duyarlilign ile Bitcoin
fiyatlandirmas1 arasindaki iliskileri hem kisa hem de uzun vadede arastirmaktadir.
Ayn1 zamanda bu iligkilerin yoniinii tespit etmeyi amaglamaktadir. Duyarlilik analizi,
metnin altinda yatan anlami ortaya c¢ikaran TextBlob modeli kullanilarak
gerceklestirilmistir. Calisma, duyarlilik analizi puanlari ile Bitcoin fiyatlar1 arasinda
hem kisa hem de uzun vadede bir iliski oldugu hipotezini test etmistir. Duraganligin
saglanmasi, yapisal kirilma ve geleneksel birim kok testlerinin kullanimini igeren
zaman serisi analizine imkan saglamistir. Calisma kapsamindaHaziran 2021'den
Haziran 2022'ye kadar olan giinliik veriler incelenmistir ve Bitcoin fiyatlarindaki zirve
nedeniyle Aralik 2021 odak noktasi1 kabul edilmistir. Caligma Bitcoin fiyat verilerine
ve duyarlilik analizi puanlarina odaklanmaktadir. Sonuglar, Bitcoin fiyatlartyla uzun
vadeli bir iligski gostermeyen Twitter verilerinin bagimli degisken oldugunu ortaya
¢ikarmistir. Ancak kisa vadede anlamli ve pozitif bir iliski gozlenmistir. Bu arastirma,
sosyal medya duyarlilig: ile kripto para birimi fiyatlandirmas: arasindaki karmasik
dinamiklere dair literatiire degerli bilgiler saglamaktadir.

AnahtarKelimeler

Bitcoin,

Twitter,

Sentiment Analysis,
ARDL Bounds Test,
Text mining

JEL Kodu
GO, C1, A1, E60

1. Introduction

Understanding the dynamics between social media sentiment and financial markets has
become increasingly crucial in the age of digital information. This study navigates this intersection
by delving into the intricate relationship between Twitter sentiment analysis (TSA) and Bitcoin
prices (BTC). By employing advanced data mining techniques, including sentiment analysis and
econometric modeling, we aim to uncover valuable insights into both short-term and long-term
relationships. This paper not only provides a rigorous analysis but also contributes to the evolving

discourse on the impact of social media sentiments on cryptocurrency markets.

Neoclasical economics suggests that, individuals, both investors and consumers, are
presumed to strive for profit maximization based on the theory of expected utility. In this context,
challenges arise when attempting to incorporate social factors into the equation. However, this
theoretical stance proves insufficient in accurately describing actions in practice (Polat, 2021).
Therefore, Kahneman and Tversky have questioned whether individuals under risk adhere to the
expected utility theory, highlighting the inadequacies of this perspective in explaining real-world

behavior. Their inquiry into the rationality of decision-making under uncertainty has spurred a shift
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towards behavioral economics, acknowledging the limitations of neoclassical assumptions and
underscoring the importance of incorporating psychological and social considerations in economic

analyses.

According to Kahneman and Tversky's Prospect Theory, uncertainties and risks
encountered in decision-making mechanisms are influential factors. Therefore, in the analysis of
economic behaviors, concepts such as social norms, information, and misinformation should be
taken into consideration (Kahneman & Tversky, 1979). The theoretical framework proposed by
Kahneman and Tversky highlights that individuals do not always make decisions based solely on

rational calculations of expected utility.

In contemporary times, behavioral methods are gaining prominence over classical
economic paradigms. Analyzing individuals' preferences under the assumption of "ceteris paribus"
does not necessarily yield optimal results. In the financial market, when comparing two or more
data sets, relying solely on time series may prove insufficient. Factors influencing behavior must
also be considered and examined. This study focuses on econometric analyses of Bitcoin pricing
and Twitter Sentiment Analysis, with particular emphasis on evaluating the impact of social media
manipulation on Bitcoin pricing, which holds significant importance for investors. The integration
of behavioral factors and sentiment analysis contributes to a more comprehensive understanding

of the dynamics influencing financial markets, transcending traditional economic models.

Sentiment analysis, a subset of text mining, involves the extraction of valuable insights
from textual data through data mining techniques. Data mining, as described by Baykal (2006),
utilizes algorithms to extract meaningful information from both structured and unstructured data.
In the realm of text mining, natural language processing algorithms are employed to analyze text

or data transformable into text, treating it as unstructured data to unveil meaningful patterns.

Various sub-analytic methods within text mining, including text classification, clustering,
concept and topic detection, summarization, sentiment analysis, and emotion analysis, leverage
techniques like frequency analysis, syllable analysis, tagging, pattern extraction, and data
visualization to extract meaningful information. This study focuses on sentiment analysis,
employing it as a valuable tool to delve into the relationship between Twitter TSA and BTC. To

support our findings, a word cloud—a form of data visualization—was utilized. Words in the cloud
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were visualized based on their frequency of use, providing a clear representation of the sentiment

landscape. The study's time frame spans from June 1, 2021, to May 31, 2022.

For the econometric analysis, data from both sentiment analysis and Bitcoin/USD prices
sourced from investing.com were inputted into the E-views 10 package program. Stationarity of
the series was ensured through Augmented Dickey-Fuller (ADF) and Phillips Perron (PP) tests,
with additional validation using the Fourier Augmented Dickey-Fuller (FADF) test to check for
structural breaks. The results indicated that TSA was stationary at 1(0), while BTC was stationary
at I(1), leading to the use of the Autoregressive Distributed Lag Bound Test (ARDL) for further

analysis.

To address the valuable feedback on the theoretical background, we recognize the need for
a more detailed and comprehensive exploration of the theoretical underpinnings. The theoretical
foundation of the study is now expounded upon, providing a thorough explanation of sentiment
analysis and its relevance to cryptocurrency pricing. The intricate relationship between social
media sentiments and the cryptocurrency market is elucidated, offering a robust background that

serves as a solid foundation for the subsequent analysis.

Within this theoretical framework, our hypothesis gains prominence. We posit that
fluctuations in Twitter sentiment, as analyzed through sophisticated sentiment analysis techniques,
have a discernible impact on Bitcoin prices. This hypothesis forms the crux of our investigation,
guiding the subsequent data mining and econometric analyses. By examining Twitter sentiment
over the selected time period and correlating it with Bitcoin price movements, our study seeks to
not only uncover patterns but also contribute valuable insights into the short-term and long-term
dynamics shaping cryptocurrency markets. Through this focused hypothesis, our research aims to
advance the understanding of the intricate relationship between social media sentiments and

cryptocurrency pricing, adding depth to the evolving discourse in this domain.

In the subsequent sections, we provide a comprehensive overview of the relevant literature,
elucidate data mining and sentiment analysis as fundamental research methods, and detail the
creation and discussion of the econometric model. The study concludes with the results and

discussion section, offering a thorough exploration of the insights gained through our analysis.
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2. Literature Review

In recent years, the burgeoning field of data mining has gained significant prominence
within social sciences and finance, propelled by the analytical capabilities that computer
technologies afford to researchers. This analytical method, rooted in big data, has facilitated the
establishment of substantial relationships between variables. Within the domain of finance and
economics, a multitude of studies has explored the interplay between Twitter sentiment analysis
and BTC prices. Extensive literature reveals diverse investigations into causality relationships,
examining not only the association between Twitter sentiment analysis and BTC prices but also

exploring the nuanced relationships with various other variables.

Interdisciplinary approaches within social sciences have delved into language processing
models' accuracy, investigating the nature of relationships between Twitter sentiment analysis and
other variables. Finance-centric studies have endeavored to establish connections between
sentiment analysis and market movements. These investigations span a spectrum of data sources,
including web pages, financial news, internet comments, and Twitter. In alignment with this
research landscape, our study focuses on scrutinizing the relationship between sentiment values

derived from Twitter and BTC prices.

The literature pertinent to our research is summurized in Table 1, providing a condensed

overview of key studies in the field.
Table 1

Literature Review

Author and Year Variables Dates Method Findings
Soomro, Rajput, - Google -2013-2018 -ARDL - The Sensitivity Analysis Index can
Soomro (2022) Trends predict BTC returns, trading volume,
Sentiment and volatility associated with BTC
Analysis returns.
Index -The ARDL results indicate that the
- BTC price USD has a negative impact on BTC
-USD prices in both the short and long term.
-The asymmetrical effects of BTC
sensitivity, as measured by the
Sensitivity Analysis Index, are evident
in both BTC prices and fiat currencies.
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Katsafados, - BEL-20, - January 2021| - Panel VAR | - An increase in positive emotions can
Nikoloutsopoulos, - DAX-30, - June 2021 - Panel be associated with a short-term
Leledakis (2023) - CAC40, ARDL increase in stock prices. On the other
- FTSE-MIB, hand, an increase in negative emotions
- IBEX-35, in English-speaking countries is
-FTSE inversely related to stock prices and
- S&P-500 has a long-term impact. It has been
-VADER observed that positive emotions are
Sentiment associated with high returns and low
volatility in the short term. Negative
emotions, on the other hand, have been
found to be associated with low returns
in the short term.
Chen (2022) -BTC price -07.02.2016 - ARDL - The price of BTC exhibits a more
- BTC mining| -07.02.2021 dramatic response to changes in
data attitudes towards mining activities.
- Google - This relationship has become even
Trend stronger after 2019, and the correlation
has become closer.
Gozbasi, Sahin, -BTC price | - August 2010 — -ARDL - BTC prices have a limited response to
Altindz (2021) -S&P 500 April 2021 -Granger volatility in the commodity markets
montly data Causality (only responding to oil prices in the
short term), that gold prices do not
have a statistically significant effect on
BTC prices, and that an increase in
crude oil prices has a negative effect on
BTC prices in the short term but no
effect in the long term, as revealed in
the study.
Chalkiadakis, Peters, -BTC price | - January 2018- - ARDL - Advantages of the modeled infinite
Ames (2021) -ETH price January 2021 - MIDAS lag ARDL-MIDAS-Transformer time
-VADER series regression model class in the
-LSTM study were observed in terms of
-BERT incorporating sophisticated long-
memory signal features and their
interpretability capabilities.
Kjerland, Meland, - BTC price | - 18.09.2011 - - ARDL - Relationship has been identified
Oust, Qyen (2018) - S&P 500 05.02.2017 - OLS between the interest in BTC and its
- Google weekly data price fluctuations. There is a significant
Trends and positive correlation between
Google searches and BTC prices.
Gaies, Nakhli, - BMI - August 2011- - ARDL - Investors rely on sentiment indexes to
Sahut, Guesmi Sentiment July 2020 - NARDL predict BTC prices.
(2021) Analysis montly data - The sentiment index helps portfolio
Index managers to determine short and long-
- BTC price term investment strategies.




611

Sattarov, Jeon, Oh, -VADER | -12 March 2018 - Random - A partial relationship was found
Lee (2020) TSA Index | — 12 May 2018| Forest Model | between the fluctuations in BTC price
-BTC price daily data -VADER and the fluctuations in sentiment
classes. A strong relationship was
observed between the percentage
changes in BTC and Twitter
sensitivity.
Shahvari - VIX - August 2020- - ARDL - It has been found that gold prices
(2022) Sentiment August 2022 have a positive impact on investor
Analysis daily data sentiment index. Similarities have been
Index identified between gold and BTC.
- BTC price Therefore, it has been suggested that
- Gold price the sentiment index could be an
important indicator for investors.
Li, Wang -USD -01.01.2011 - - ARDL - The BTC price is less sensitive to
(2017) Indexes 12.12.2014 technological variables and is more
- BTC influenced by economic factors.
Indexes
- Google
Trends
- TSA Index
-Mining data
Galeshchuk, - BTC price | -January 201 —| - Random - It has been observed that models
Vasylchyshyn, - TSA Index | September 2017 Walk using sentiment analysis data in
Krysovatyy (2018) daily data -ARIMA addition to Bitcoin price fluctuations
- perform better in BTC predictions
Convolutional| compared to models that only rely on
Neural BTC price fluctuations.
Network
Wong - BTC price | - January 2016- -LSTM - The relationship between BTC prices
(2021) - TSA Index | November 2019 -Naive Bayes and TDA was better explained by
model LSTM's higher explanatory capability.

The collective findings from the literature review indicate a compelling relationship
between Twitter sentiment analysis and Bitcoin prices. Numerous studies underscore the predictive
power of sentiment analysis metrics, such as the Sensitivity Analysis Index and VADER
Sentiment, forecasting BTC returns, trading volume, and volatility. Economic factors, including
the USD and gold prices, are identified as influential, showcasing the intricate dynamics of
cryptocurrency markets. Notably, the studies reveal distinct short-term and long-term effects of
sentiment on both BTC prices and fiat currencies. Interdisciplinary approaches employ advanced

models like ARDL, MIDAS, LSTM, and BERT, enhancing interpretability and capturing intricate
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relationships. Practical implications for investors emerge, with sentiment indexes guiding
predictions and aiding in formulating investment strategies. Correlations with external variables
and advancements in model performance, particularly when combining sentiment analysis with
traditional BTC price data, further enrich our understanding of this complex relationship. This
comprehensive literature review sets the stage for our study, providing insights into the diverse
methodologies and findings of previous research, and guiding the subsequent exploration of the

relationship between Twitter sentiment and BTC prices in our unique context.
3. Data Mining and Twitter Sentiment Analysis

Sentiment analysis encompasses three distinct model types: lexicon-based models, machine
learning models, and hybrid models. This study opts for the TextBlob model, a lexicon-based
approach for sentiment analysis. Operating within the Python programming language, TextBlob
leverages the Natural Language Toolkit (NLTK) for natural language processing tasks, including
sentiment analysis (NLTK, 2023). The sentiment analysis yields a numerical value ranging from -
1 to +1, where proximity to -1 denotes a negative sentiment, and proximity to +1 indicates a

positive sentiment.

Data collection constitutes the initial phase of sentiment analysis. Retrieving the most
popular 50 English tweets with the Bitcoin hashtag between June 1, 2021, and May 31, 2022, was
achieved through the APIFY platform. Given constraints with the Twitter developer account, the
"Twitter URL Scraper' module within APIFY was employed to extract tweets from the internet.

Daily, 50 tweets were consolidated into a single text for analysis.

The subsequent step involves data structuring. Following the acquisition of data for Twitter

Sentiment Analysis (TSA), a series of preprocessing steps were applied:
e Conversion of uppercase letters to lowercase
¢ Removal of non-English words
e Elimination of unnecessary words listed in the stopword collection
e Exclusion of numeric values
e Removal of special characters, emoticons, emojis, and single-word entities

e Handling 'url' extensions indicative of internet connections
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e Omission of user names
e Extraction of sentiment-associated words.

Sentiment analysis results were derived through custom code implementation and requisite
Python libraries. Complementing the result assessment, a word cloud visualizing word frequency

in the cleaned texts was generated using the wordcloud and matplotlib libraries.
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Figure 1. TSA Word Clouds

The TSA Word Cloud for the period from June 1, 2021, to May 31, 2022 (Figure 1)
illustrates the aggregate of Twitter content as a singular text. Notably, frequent occurrences of
terms such as "buy" and "new" align with themes of BTC innovation and purchasing activities. On
November 10, 2021, a date coinciding with peak BTC prices, the word cloud prominently features

one," "new," and "high." The term "new" may signify the influx of new investors or the
introduction of novel market offerings, while "high" emphasizes the elevated BTC price levels.

These insights serve as crucial indicators for investors reflecting on market dynamics.
4. Analysis Method

As part of the econometric analysis in this study, we first conducted stationary tests on the

series. We tested stationarity using unit root tests. Specifically, we employed the widely used
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Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests, which do not allow for
structural breaks, on the two variables. Subsequently, to strengthen the evidence of stationarity, we
applied the Fourier Augmented Dickey-Fuller (FADF) unit root test, which allows for structural
breaks. Based on the stationary results, we established an ARDL model and estimated the results.
We selected the time interval from June 1st, 2021 to May 31st, 2022, which corresponds to the date

on which BTC attained its highest value against the dollar, as the center point in this study.

4.1. Dataset and Econometric Method

Time series analysis has been the focus of numerous studies, and the direction of research
on series parameters varies. In this study, we utilized BTC price (USD) and sentiment analysis

values of tweets posted using the Bitcoin hashtag as variables. The table below presents the

variables and their sources used in this study.

Table 2

Variables and Sources

Variables Explanations Sources
BTC Bitcoin/USD Investing
TSA Sensitivity Analysis Results of Twitter, APIFY

50 Most Liked Daily Tweets
with Bitcoin Hashtag

The descriptive statistics of the variables analyzed are presented in the table below.

Table 3

Descriptive Statistics

InBTC TSA
Mean 10.69500 0.113246
Median 10.67993 0.112522
Maximum 11.14173 0.275645
Minimum 10.28173 -0.033787
Std. Dev. 0.198507 0.048066
Skewness 0.161267 -0.072996
Kurtosis 2.548311 3.240433
Jarque-Bera 4.672112 1.200009
Probability 0.096708 0.548809
Observations 364 364
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Upon examining the descriptive statistics table, the maximum and minimum values were
not interpreted due to the logarithmic nature of the series. However, an analysis of the standard
deviations reveals that the volatility in Bitcoin is higher. Furthermore, the Jarque-Bera probability

values indicate that both series follow a normal distribution at the 5% significance level.

The correlation matrix among variables is presented in the table below, following the

descriptive statistics.
Table 4

Correlation Matrix between TSA and BTC

TSA BTC
TSA 1.000000
BTC 0.095608 1.000000
0.0685 | = -—---

As shown in the table, there is a significant positive correlation at the 10% significance
level between BTC and TSA. The low coefficient can be interpreted as indicating a weak

relationship between the two variables.

The trend charts of the selected variables during the chosen period are presented in the
figures below, prior to conducting the unit root tests.

Twittter BTC

.28 70,000

60,000 -

50,000 |

40,000 4

30,000 -

-04 . . . . . . , — . . 20,000 . . . . . . , — . .
M6 M7 M8 M9 M0 M1 M2 M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M1 M2 M3 M4 M5

2021 2022 2021 2022

Figure 2. TSA and BTC Charts

The figures reveal that the TSA variable has exhibited a positive trend over time.

Additionally, it can be observed that BTC reached a peak of 68,000 USD towards the end of 2021.
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4.2. Unit Root Test Results with and without Structural Breakage

Stability is of utmost importance in time series analysis, and the direction of the study is
shaped by the results of stationarity tests. In this study, first, the unit root tests of ADF developed
by Dickey and Fuller (1979) and PP developed by Phillips and Perron (1988), which are widely
used traditional methods that do not allow for structural breaks, were employed. The test results

for the BTC variable are shown below.

Table 5

BTC Unit Root Test Results (ADF,PP)

ADF PP
Level

Intercept Trend and Intercept Trend and
Intercept Intercept
T- -1.164164 -1.344020 T- -1.279077 -1.415580

Statistics Statistics
%1 -3.448161 -3.983541 %1 -3.448161 -3.983541
%5 -2.869285 -3.422252 %5 -2.869285 -3.422252
%10 -2.570963 -3.133975 %10 -2.570963 -3.133975

Prob. 0.6908 0.8751 Prob. 0.6403 0.8551
InBTC 15t diff.

Intercept Trend and Intercept Trend and
Intercept Intercept
T- -17.46629 -17.52155 T- -17.43800 -17.52321

Statistics Statistics
%l -3.448211 -3.983612 %l -3.448211 -3.983612
%5 -2.869307 -3.422286 %5 -2.869307 -3.422286
%10 -2.570975 -3.133995 %10 -2.570975 -3.133995
Prob. 0.0000™" 0.0000™" Prob. 0.0000™" 0.0000™"

Note. *, ** and *** denote significance at the levels of 10%, 5%, and 1%, respectively.

When traditional unit root test results are examined for BTC, it is understood that the series
is not stationary at the level. However, when the first difference is taken, stationary is achieved at
the 1% significance level in both the ADF and PP tests. The results of the same unit root test applied

to TSA are shown in the table below.
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Table 6

TSA Unit Root Test Results (ADF,PP)

ADF PP
Level

TSA Intercept Trend and Intercept Trend and
Intercept Intercept
T- -17.44182 -18.00761 T- -18.02647 -18.00761

Statistics Statistics
%1 -3.448161 -3.983541 %1 -3.448161 -3.983541
%5 -2.869285 -3.422252 %5 -2.869285 -3.422252
%10 -2.570963 -3.133975 %10 -2.570963 -3.133975
Prob. 0.0000™" 0.0000™" Prob. 0.0000™" 0.0000""

Note. *, ** and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

When examining the unit root test results applied to TSA, it is observed that the series is
stationary in level values. However, in order for the unit root tests to be reliable, the FADF test
developed by Enders and Lee (2012), which is a modern approach allowing for structural breaks,

was decided to be applied..

As is known, for the FADF test to be valid, certain conditions must be met. Firstly, a new
model is created by taking the difference values of the series. The following formulation is applied

to find the appropriate frequency and lag number on the difference values.

. (2mkt 2mkt
AlnBTCt = ,80 + ﬁllnBTCt_l + Vlsln< T ) + VZCOS< T ) + El’

and;

. (2mkt 2mkt
ATSA; = By + B1TSA;_1 + y1Sin (T) + yzcos< T ) + &

Here, the "k" values are used to determine the "total sum of squares" and to find the
appropriate frequency range. Using this formulation installed in E-views 10 program, suitable

frequencies at different ranges were found for the two series. The suitable frequency range for BTC



618

was found to be "1". For TSA, the suitable frequency range was found to be 5. Another essential
assumption of the FADF is to calculate the appropriate lag length after the frequency range is

found. The following formulation is added to the above formulation to determine the lag length.
dBTC(—1to — 12) and dTSA(—1to —12)

In our study, no lag length could be calculated for any value. As the series did not meet the
assumptions of FADF, the ADF unit root test results are considered valid. Accordingly, BTC is
stationary at the level of I(1), while TSA is stationary at the level of 1(0).

Different levels of stationarity in time series are important for econometric modeling.
Therefore, as the series exhibit stationarity at different levels, the applied ARDL model was

considered appropriate for the study.
4.3. ARDL Model

As is well known, the ARDL boundary test developed by Pesaran et al. (2001) is a widely
used analysis model in time series when there is stationary at different levels. The purpose of
constructing the model is to determine the presence or absence of a co-integration relationship
between the series. If there is co-integration, the short- and long-term coefficients of the series are
estimated. In summary, the ARDL model is a versatile econometric tool for analyzing the dynamic
interactions between variables, capturing both short-run fluctuations and long-run relationships,
and it is particularly useful for time series data analysis. In this study, the ARDL model has been

estimated. The appropriate ARDL model is formulated as follows:
m m
AYt == 0{0 + Z izlaiAYt_i + Z i:OaZiAXt_i + 0(3Yt_1 + 0{4Xt_1 + St

When the data used in the study is included in the model, the ARDL(4,1) model is as
follows:
ATSA; = ag+ 3 1 aATSAr—q + Y, - 0y ATSAr5 + Y, - a5 ATSA_3
+ ) o @ATSA 4+ Y, - asiAInBTC,_; + asTSAr_1 + a7InBTC,_y + &
In this equation, ATSA; represents the first difference of the TSA variable at time ¢,
AlnBTC,_, represents the first difference of the BTC variable lagged by one period, a, through

a,; are coefficients associated with the first differences of TSA, as; is the coefficient associated

with the first difference of BTC, a4 is the coefficient associated with the lagged TSA variable, a-
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is the coefficient associated with the lagged BTC variable, and ¢, represents the error term at time

t. According this formula hypotesis is created below:
H,: Ag = A7 = 0
H] L Ug ;é a, ;é 0

According to the results of the ARDL model constructed using the EViews program, it is
evident that there is cointegration among the series. Both the long-run and short-run statistics

support this conclusion. H, has been rejected.

In the ARDL model, the following formulation is used to examine the long-run relationship

between the variables:
m m
TSAt S ao + Z i:laliTSAt_i + Z izoazilnBTCt_i + St

To analyze the short-run and error correction form relationship between the variables, the
following formulation is employed. This formulation allows us to capture the immediate
interactions and dynamic adjustments among the variables over a shorter time horizon. The short-

run relationship is represented by the following equation:
m m
ATSAt S ao + Z izlaliATSAt—l + Z izoaziAlnBTCt_z + alECt_l + St

The model we constructed satisfies all the requirements of the ARDL bounds test. The
Akaike information criterion was selected as the information criterion, and Newey and West's
(1987) Heteroskedasticity and Autocorrelation Consistent Covariance (HAC) was selected to
remove the problems of changing variances and autocorrelation in the covariance matrix. The
appropriate lag length for the ARDL model was determined to be 4, with the Akaike information
criterion used as the selection criterion. According to the model constructed in the E-views 10
program, the suitable model was estimated to be ARDL(4,1). The F-statistic value and criteria for

the ARDL(4,1) model are shown in the table below.
Table 7

ARDL(4.1) F Statistics and Critical Values

Model k M F-Statistics Critical Min. Limit Max Limit
Values




620

ARDL(4,1)

17.68262*

%10 3.02 3.51
%5 3.62 4.16
%1 4.94 5.58

Note. M represents the maximum lag order, k represents the number of explanatory variables, and * denotes the
significance level of 1%. The critical values used for the lower and upper bounds were obtained from Table CI(ii) in
the study conducted by Pesaran et al. (2001, p. 300).

The F-statistic value of 17.68 is greater than the critical values, indicating that the model is
stationary and there is cointegration between the independent and dependent variables at a

significance level of 1%.

After the F-statistic value is found to be significant, indicating the presence of cointegration
between the independent and dependent variables, the short- and long-run coefficients can be
interpreted. However, to interpret these coefficients, the assumptions of the ARDL model must be
met. Specifically, there should be no autocorrelation problem for short- and long-run relationships,
no model specification error, and no heteroskedasticity issue. In the autocorrelation test, the
probability value was found to be 0.94, which is greater than 0.01, indicating the absence of an

autocorrelation problem. The result of the normality test applied to the model is shown in the table

below.
35
=~ Series: Residuals
30 Sample 6/05/2021 5/31/2022
] Observations 360
254 [ ]
Mean -4.48e-16
20 Median -0.001401
] — Maximum 0.150528
Minimum -0.137810
15 M M Std. Dev.  0.046983
Skewness -0.009882
104 Kurtosis 3.136494
54 Jarque-Bera  0.285319
Probability 0.8670490)
o JAFIEH -H =
-0.10 -0.05 0.00 0.05 0.10 0.15

Figure 3. Normality Test of ARDL(4,1) Model

Since the probability value (0.86) in the normality assumption is greater than 0.01, the

normality assumption is satisfied.
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To test for heteroscedasticity, the test statistic was 2.95, and the probability value was 0.81.
Since the probability value is greater than 0.01, it can be concluded that there is no

heteroscedasticity issue, and therefore, the model has constant variance.

As seen, three assumptions of ARDL test have been tested and there was no problem in
terms of model building. However, to increase the reliability, the CUSUM test developed by Brown
et al. (1975) was also applied to determine if there is any structural break in the model. The results

are shown in the following figure.

60

40

20

20 e

-40 -

M6 M7 M8 M9 M10 M11 M12 M1 M2 M3 M4 M5
2021 2022

—— CUSUM  ——-- 5% Significance

Figure 4. CUSUM Chart

According to the CUSUM test, it can be seen that the coefficients moved within the critical

values. Therefore, there is no structural break. Thus, there was no need for a dummy variable.

After fulfilling the ARDL assumptions, the long and short-term coefficients of the model
can now be interpreted. The tables below display the long and short-term coefficients of the BTC
and TSA series.
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Table 8

ARDL Long Term Coefficients

Coefficie| Standart
Variables nt Error t-Statistics| Prob.
BTC 0.018747| 0.018609 | 1.007403 | 0.3144
C -0.087289(0.199093 -0.438434 0.6613

When examining the probability values in the long-run, the coefficient of BTC is not
significant at the 1% level. However, it is observed that the sign of the coefficient is positive. This
means that the effect of BTC prices on TSA is positive. The formula for the established relationship

in the long run is as follows:
TSA = EC + (0.0187 = BTC — 0.0873)
Table 9

ARDL Short Term Coefficients

Coefficien] Standart
Variables t Error t-Statistics| Prob.
ATSA(-1) -0.274967| 0.084666 |-3.247655/0.0013""
ATSA (-2) -0.217511| 0.072183 |-3.013332/0.0028""
ATSA(-3) -0.117846| 0.052696 |-2.236326/0.0260™
ABTC 0.155024| 0.080709 |1.9207650.0556"
ECTy -0.679491| 0.093030 |-7.304001/0.0000"""

Note. *, ** *** pepresent the significance level of 10%, 5%, and 1% respectively, and ECTt-1 refers to "Error
Correction Term".

The efficacy of the error correction term is paramount in the model's performance. To
ensure its functionality, it necessitates a negative coefficient and a statistically significant
probability value at the 0.01 level. In the current model, the coefficient stands at -0.67 with a
probability value of 0.00, affirming the model's accuracy. Interpretatively, the coefficient of the
error correction term suggests that a deviation existing in the long term between the variables will

converge by 67% in the subsequent period, signifying imminent closure of the observed difference.
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The examination of probability values associated with lagged terms for Twitter Sentiment
Analysis (TSA) reveals noteworthy patterns. The first two periods exhibit significance at the 1%
level, while the third lagged term achieves significance at the 5% level. Despite this significance,
all three lagged terms manifest a negative relationship between variables in the short term.
Specifically, a change in Twitter sentiment in one lagged term prompts a short-term decrease of
0.27%, followed by a 0.21% decrease for two lagged terms and a 0.11% decrease for three lagged

terms.

Descriptive test outcomes shed light on the model's explanatory power, encapsulated in the
adjusted R-squared value. In the established model, 47% of the variance in Bitcoin (BTC) price is
explicable. Furthermore, the absence of autocorrelation issues is evident in the Durbin-Watson

statistic, registering at 1.99, surpassing the 0.01 threshold, indicating a lack of serial correlation.
5. Conclusion and Discussions

In the realm of cryptocurrency research, this study contributes noteworthy insights to the
existing literature by delving into the intricate relationship between Twitter Sentiment Analysis
(TSA) and Bitcoin (BTC) prices. Through robust econometric analysis, the research elucidates the
nuances of this relationship in both the long and short term. The findings, particularly the
unexpected absence of significant coefficients in the long term and the discernible positive
relationship in the short term, challenge prevailing assumptions and enrich the discourse on the

dynamics between social media sentiment and cryptocurrency market movements.

Moreover, the study advances our understanding by undertaking a novel approach of
reciprocal analysis, swapping the roles of dependent and independent variables. This
methodological innovation reveals that while Twitter discussions may not significantly impact
BTC prices when the cryptocurrency is the dependent variable, the reverse scenario indicates a
tangible influence of Twitter sentiment on short-term price fluctuations. This nuanced exploration
provides a nuanced perspective on the multifaceted interplay between social media discourse and

cryptocurrency valuations.

Furthermore, the study addresses a critical gap in the literature by scrutinizing the potential
manipulative effects of Twitter on BTC price volatility. By systematically analyzing the influence
of Twitter content on cryptocurrency market dynamics, the research contributes empirical evidence

to the ongoing discussions surrounding the susceptibility of digital assets to external manipulation
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via social media platforms. The findings, indicating the absence of manipulative effects in the
studied period, challenge prevalent concerns and underscore the need for a nuanced understanding

of the factors driving BTC price volatility.

The study's findings conclusively demonstrate that social media manipulation has no
significant impact on BTC pricing in both the short and long term. Consequently, investors are
advised to prioritize enhancing their financial literacy rather than relying on tracking social media
traders when making investment decisions. From these perspectives, the study makes a substantial
contribution to the existing literature. It emphasizes the importance of a discerning and informed
approach to investment, suggesting that investors would benefit more from improving their
financial literacy skills rather than basing decisions on social media trends. This insight not only
adds to the scholarly discourse but also provides practical guidance for investors navigating the

dynamic landscape of cryptocurrency markets.

In sum, this study adds substantial value to the literature by offering novel empirical
insights, challenging existing assumptions, introducing innovative methodological approaches, and
addressing pertinent gaps in the discourse on cryptocurrency valuation dynamics in the context of
social media influence. The nuanced findings not only contribute to the academic understanding of
the field but also provide practical implications for investors and market analysts navigating the

volatile landscape of cryptocurrency markets.
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