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Yalin Uretim Uygulamalari Destekli Biitiinlesik Bir Uretim Yonetimi
Sistemi: Bir Simiilasyon Uygulamasi

Tekiner KAYA"
(074

Yalin iiretim uygulamalari, {irettigi carpici ¢iktilar ile pek ¢ok sektdr tarafindan kullanilan giiglii bir kurumsal
yaklasim ve felsefe olarak karsimiza ¢ikmaktadir. Yalin iiretim bilesenlerinin ortaya koyacagi ciktilarin simiile
edilerek karar vericilerle paylasilmasi, uygulamaya gegis siirecini ve yalin yaklagimmn tiim kurum tarafindan
benimsenmesini kolaylastirmaktadir. Bu ¢aligmada, otomotiv sektoriinde faaliyet gosteren bir isletmede, depo
yOnetimi, satialma, liretim ve iiretim yonetimi siireglerini iceren ve tiim kurumu kapsayacak entegre bir yalin iiretim
uygulamasi tasarlanmistir. Arena simiilasyon yazilimi ile tasarlanan sistem simiile edilmis ve sonuglar ortaya
konmustur. Simiilasyon sonuglari sonrasi karar vericiler tarafindan uygulamaya gegirilmesine karar verilmis; yaklasik
12 aylik bir siire sonrasinda elde edilen uygulama sonuglari ile mevcut durum ve simiilasyon sonuglar
karsilastirilmigtir. Temin siiresi ve iiretim kalitesi ana bagliklar1 altinda toplanan sonuglar, temin siiresinde %36,3 ve
iirtin bas1 hatali/eksik parca sayisinda ise %54’liik bir azalma oldugunu ortaya koymustur. Simiilasyon sonuglari ile
uygulama sonrasi elde edilen sonuglar arasinda ortaya ¢ikan yaklasik %5°lik fark da, etkin ve dogru olgiilmiis
girdilerle yapilan simiilasyon caligmalarindan elde edilen sonuglarin, ger¢cek sonuglara ne kadar yaklasabilecegini
gostermektedir.

Anahtar Kelimeler: Yalin iiretim, Kesikli olay simiilasyonu, Otomotiv, Akis
JEL Smmflandirmasi: C15, L62, 014

Integration of a Lean Manufacturing Supported Production Management System: A
Simulation Application

ABSTRACT

Lean production practices stand out as a powerful corporate approach and philosophy widely adopted by
various industries due to their impressive results. Simulating the outputs of lean production components and sharing
them with decision-makers facilitates the transition process and the adoption of the lean approach across the entire
organization. In this study, an integrated lean production application encompassing warehouse management,
procurement, production, and production management processes was designed for a company operating in the
automotive sector. The developed system is simulated and the results were presented via Arena simulation software.
After the simulation results, the decision-makers decided to implement the application. Approximately 12 months
later, the results of the implementation were compared with the current situation and the simulation results. The
results, categorized under lead time and production quality, showed 36.3% reduction in procurement time and a 54%
reduction in defective/missing parts per product. The approximately 5% difference between the simulation results and
the post-implementation results demonstrates how closely simulation results with effectively and accurately measured
inputs can approach real-world outcomes.

Keywords: Lean production, Discrete event simulation, Automotive, Flow

JEL Classification: C15, L62, 014
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1. GIRIS

Uretim siireclerinin etkin ve verimli bir sekilde yiiriitiilmesi, siirdiiriilebilir kurumsal
basarinin temel taglarii olusturmaktadir. Bu baglamda, yalin iiretim uygulamalari, israfi
azaltarak ve siirecleri optimize ederek kurumlarda onemli gelismeler saglamaktadir. Ancak,
yalin iiretimin etkin bir sekilde uygulanabilmesi i¢in iiretim planlamasi ve yonetimi alaninda da
kokli degisikliklerin yapilmasi gerekmektedir. Bagka bir ifade ile muda’larin kalici olarak yok
edilmesi i¢in, dncelikle muri ve mura’larin yok edilmesi gerekmektedir (Muda israf olarak ifade
edilirken, Mura dengesizlik; Muri ise asir1 yiikleme anlamina gelir). Muri ve mura’larin ortadan
kaldirilmasi i¢in, planli bir iiretim anlayisinin kurumda hakim olmasi 6nem arz etmektedir.
Giderek karmagiklasan ve biiylik 6lgekli tesislerin hakim oldugu iiretim ortaminda firetim

planlama ve kontrol, stratejik ve operasyonel kademeleri birbirine baglayan onemli bir rol
tistlenmektedir (Olhager ve Wikner, 2000).

Mevcut durumda, otomotiv yan sanayide faaliyet gosteren pek cok tesis, siparisleri
manuel bir {iretim planlama metodu kullanarak yonetmektedir. Bu yaklasim, siparislerin
dogrudan ve hizl bir sekilde tiretim planlarina eklenmesine olanak tanirken, iiretim esnasinda
pek c¢ok problemin olusmasina da zemin hazirlamaktadir. Montaj hatlarina zamaninda
beslenemeyen yar1 mamuller/ham maddeler, yliksek ara stoklar, etkin olmayan depo yonetimi ve
satin alma gibi pek ¢ok problem, beraberinde verimsizligi, kalite problemlerini, zamaninda
teslim edilemeyen siparisleri ve yiiksek maliyeti getirmektedir. Uretim, yapisal bir planlamadan
ve Uretim yonetimi de etkin bir siire¢ yonetiminden yoksun kalmakta; bu durum kurum
genelinde sistematik verimsizliklere yol agmaktadir.

Gelismis bir {iretim yonetim sistemi, iiretim silirecinin biitlinsel bir sekilde planlanmasi,
takip edilmesi ve optimize edilmesi agisindan kritik bir rol oynar. Bu sistemler, sadece iiretim
planlamasi degil, ayn1 zamanda malzeme ihtiya¢ planlama, iiretim hat ¢izelgeleme ve kapasite
planlama gibi 6nemli bilesenleri de kapsar. Yalin iiretim uygulamalarinin entegre bir iiretim
yonetim sistemi ile desteklenmesi, iiretim siirecindeki akisin daha planli, takip edilebilir ve
verimli bir sekilde yiiriitiilmesini saglar.

Uretim planlama, her asamanin ve tiim siireclerin siralamasiin ve zamanlanmasinin
titizlikle belirlerken hat ¢izelgeleme, is giicliniin ve makinelerin etkin bir sekilde kullanilmasi
icin kritik rol oynar. Boylece liretim siirecleri, etkin ve verimli bir sekilde yonetilebilir altyapiya
kavusturulmus olur. Kapasite planlama ise, iiretim siireclerinin talep degisikliklerine uyum
saglama yetenegini artirarak, kaynaklarin ve zamanin en verimli sekilde kullanilmasina olanak
saglar.

Planlama, satinalma, depo yOnetimi, iiretim ve iiretim yOnetim siire¢lerinin etkin ve
biitlinsel bir sekilde islemesi, mamul yapisinin karmagik oldugu (¢ok sayida ve gesitte parca)
iiretim tesislerinde zordur. Simiilasyon modelleme teknigi, tiretim siireclerindeki karmasik ve
genis kapsamli problemlere uyum saglama yetisi sebebiyle planlama problemlerinde ongorii
saglamasi agisindan olduk¢a uygun bir yaklagimdir. Tedarik zinciri, miisteri hizmetleri veya yeni
triin gelistirme siiregleri, pek ¢ok alani1 kapsamakta ve birden fazla faktdr/ degisken igcermekte
oldugundan, tek boyutlu tekniklerle anlagilmasi ve analiz edilmesi karmasik olabilmektedir
(Gebus, Soulas ve Juuso, 2013). Bu nedenle, simiilasyon modelleme teknigi, liretim siireglerinin
karmasik konfigiirasyonlarimi veya liretim sisteminin kisitlamalarin1 da siireclere dahil edebilen
ve sistemin farkli kosullar altinda nasil performans gosterdigini dngdrebilmek icin kullanilan
onemli bir metodolojidir. (Su ve Kim, 2016).

Genel olarak tretim planlama siirecinde kullanilan ii¢ tiir simiilasyon modelinden
bahsetmek miimkiindiir: Kesikli olay simiilasyonu (DES), Sistem Dinamigi (SD) ve Ajan
Tabanli Simiilasyon (ABS). Uretim planlama siirecinde karsilasilan problemler ise bes uygulama
baghigr altinda siniflandirilabilir: Tesis kaynak planlamasi, kapasite planlamasi, is planlamasi,
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siire¢ planlamasi ve {iretim hat ¢izelgeleme (Jeon ve Kim, 2016). DES, yaygin olarak, kapasite
planlama veya kaynak planlama/programlama siirecinde, agirlikli olarak statik analiz yerine
kullanilmaktadir (Andersson ve Olsson, 1998; Gebus vd., 2013). Jeon ve Kim (2016), iiretim
planlamada, tiretim hat ¢izelgeleme problemlerinin genellikle uzun vadeli ve kisa vadeli siirecler
olarak goriildiiginii ve bu siireglerin etkin kaynak kullanimini amagladigini belirtmektedir.
Yonetim, mithendislik ve operasyonel siiregleri hizla etkileyen kosullar ve degisen dinamikler
gbz Oniinde bulunduruldugunda, modern {iretim sistemlerinde programlama giderek
karmasiklasan bir problem haline gelmektedir (VenKateswaran ve Son, 2005). Bu siirecte
simiilasyon modellemeleri, en etkin kaynak kullanimi ile miisteri talebini karsilayabilen siiregleri
tahmin etmekte son derece gii¢lii modellerdir.

Bu calismada, yalin iiretim uygulamalar1 destekli etkin bir {iretim yoOnetim sistemi
entegrasyonu uygulamasi gerceklestirilmis ve elde edilen bulgular paylasilmistir. Gelistirilen
iiretim planlar1 uygulanmadan 6nce Arena simiilasyon programi kullanilarak simiile edilmis,
simiilasyon sonuglar1 degerlendirilmistir. Degerlendirme sonrasi sistem devreye alinmis ve MES
(Uretim yiiriitme sistemi) ile siireglerin etkinligi 6l¢iimlenmistir.

Caligma giris boliimiinden sonra, ikinci boliimde literatiir taramasi ile devam etmektedir.
Ucgiincii boliimde, calismada kullanilan metodoloji ve veriler yer almaktadir. Simiilasyon ve
MES sistem araciligi ile elde edilen bulgular, dordiincii boliimde sunulmustur. Son béliimde ise
sonug ve Oneriler paylagilmistir.

2. LITERATUR ARASTIRMASI

Uretim Planlama ve Kontrol kavraminin gelisimi, iiretim verimliligini artirmak igin
gelistirilen yontem ve uygulamalardan 6nemli olgiide etkilenmistir. 20. yiizyilin baslarinda
yasanan gelismeler, modern envanter yonetiminin temellerinin atilmasi, tam zamaninda iiretim
(JIT) ve yalin iiretim yaklagimimnin diinyaya yayilmasi ile beraber, iiretim yonetiminde bambagka
bir yaklagimin gelismesine sebep oldu.

Uretim planlama ve kontrol siiregleri 6zelinde yapilan ¢aligmalar incelendiginde, iiretim
planlama ve iiretim kontrol basliklar altinda iki farkli probleme odaklanildigi goriilmektedir.
Uretim planlama problemleri agirhikli olarak kurumsal kaynak planlama, kapasite planlama, is
planlama, siire¢ planlama ve iiretim c¢izelgeleme problemleri alt bashiklar1 altinda
incelenebilirken tiretim kontrol, envanter yonetimi, liretim ve siire¢ tasarim, satinalma ve tedarik
yonetimi problemleri alt bagliklar1 altinda incelenebilir.

Simiilasyon yoOntemleri, etkin bir iiretim planlama i¢in gerekli olan yalin iiretim
ilkelerinin sahaya yansimalarin1 6ngorebilme siirecinde kritik bir rol oynar. Bu yontemler, hat
dengeleme, ¢ekme/itme tipi iiretim kontrol, kanban, envanter kontrolii ve dengelenmig liretim
gibi temel yalin kavramlar1 degerlendirmek igin kullanilabilen yontemlerdir (Schroer, 2004).

Uretim planlama ¢alismalarinda kullanilan simiilasyon y&ntemleri incelendiginde, bu
yontemlerin ii¢ kategoride siniflandirilabilecegi goriilmektedir: kesikli olay simiilasyonu, sistem
dinamikleri ve ajan-bazli simiilasyon modelleri. Su ve Kim (2016) simiilasyon modellemeye
dayali simiilasyon tekniklerinin Ozelliklerini incelemis ve iiretim planlama ve kontrol
problemleri i¢in bu ii¢ simiilasyon teknigi iizerine bir literatiir aragtirmasi yapmislardir. Calisma
kapsaminda, ardil islemler sonucu ortaya ¢ikan bir mamuliin tiim iglem adimlarinin planlanmasi,
diger sistemlerle entegrasyonu ve optimizasyonu séz konusu oldugu i¢in, literatiir arastirmasi
kisminda kesikli olay simiilasyonu yontemine iliskin ¢alismalar incelenmistir. Kesikli olay
simiilasyonu, iretim operasyonlarini modellemek i¢in yaygin olarak kullaniimaktadir. Bu
yontem, siiregleri bir dizi ardisik olay olarak tanimlayarak sistem dinamiklerini anlamaya
yardimc1 olur. Bu gergevede Neeraj vd. (2018), is gilicii verimliligini artirmak, optimal
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iretkenligi saglamak ve kaynaklari daha etkin iyi kullanmak amaciyla Arena yazilimini
kullanarak bir iiretim siirecini simiile etmiglerdir. Johny ve Thenarasu (2019), birden fazla
istasyonda otomasyona gegisi siirecini simiile ederek bekleme siirelerini minimize etmeyi ve
calisan sayisini azaltmayi test etmistir. Mazumder vd. (2020) ise, hat dengeleme yaklagimi
kullanarak bir montaj hattinin takt zamanini diistirmiistiir.

Yalin iiretim bilesenlerinin iiretim siireclerinde kullanilmas1 ve adaptasyonu ile ilgili
yapilan calismalar incelendiginde, ¢alisma bulgularinin pek ¢ogunda carpicit sonuglar elde
edildigi goriilmektedir. Harish vd. (2024) kesikli olay simiilasyonu yontemi kullanarak
gergeklestirdigi calismasinda, yalin bilesenlerin uygulanmasi sonucu proses igi stoklarda ve
¢evrim zamaninda 6nemli diisiisler elde etmistir.

Tokola ve Viistd (2015) yalin {iretim yontemlerini ve simiilasyonun bu yontemlerin
etkinligini ortaya koymadaki roliinii incelemistir. Yalin yontemlerle birlikte simiilasyonu
arastiran calismalarin gozden gecirildigi calismada, yalin bilesenler ve bu bilesenlerin
uygulanmasi durumunda elde edilecek ciktilar simiilasyon sonuglari bazinda derlenmistir.
Kotowska ve Burduk (2017) makineler igin gerekli olan yar1 mamul, parca ve sarf
malzemelerinin siparis edilmesini iyilestirmek amaciyla yalin iiretim araglari ve simiilasyon
modelleri kullanan bir konsept ortaya koymustur. Yuan vd. (2020), kesikli olay simiilasyon
yontemi ile, iiretim temin siiresini diisirmek ve israflart minimize etmek amaciyla bir yalin
planlama ve optimizasyon sistemi gelistirmistir. Shou vd. (2021) yalin {iretim arastirmalarinda
kullanilan simiilasyon tekniklerine iligskin elestirel bir inceleme yapmistir. Son 20 yilda 311
caligmanin incelendigi arastirmada, simiilasyon destekli olarak yapilan yalin {iretim arastirmalari
degerlendirilmistir. Bu siiregte kullanilan simiilasyon modellemelerinde yasanan degisim de
ortaya konmustur. Aksar vd. (2021) Tirkiye’de otomotiv endiistrisinde faaliyet gosteren bir
iiretim hattin1 analiz etmis ve iyilestirmek icin bir deger akis haritalama calismasi yliriitmiistiir.
Caligma bulgulari, Arena yazilimi ile simiile edilmistir. Caligmanin ana motivasyonu, yalin
tiretim teknikleri ve teknoloji adaptasyonu ile, entegre bir iiretim yonetim sisteminin tiretim
siireglerinde ortaya koyacagi iyilestirmeleri somut olarak ortaya koymaktir.

Uriarte vd. (2020) yalin iiretim ile simiilasyon yoOntemlerinin entegre bir sekilde
kullanilmasinin, sistem tasarimi ve iyilestirme siireglerindeki etkisini incelemislerdir. Caligma
bulgulari, teknik zorluklarin, mevcut simiilasyon yazilimlarinin yalin araglar ve prensipleri ile
daha entegre bir sekilde ¢alisabilme ihtiyacini ortaya koymakla birlikte, yalin uygulayicilar icin
daha kullanict dostu simiilasyon platformlarina ihtiya¢ duyuldugunu da ortaya koymaktadir.

Mohamad vd. (2016) simiilasyon tabanli yaklagimlarin, yalin iiretim bilesenlerinin
uygulanabilirligi iizerindeki etkilerini incelemistir. Tanasic vd. (2022) ise kiiclik ve orta dlgekli
isletmelerde yalin tretim bilesenlerinin sahada etkin bir sekilde uygulanabilmesi igin bir
simiillasyon modeli sunmuslardir. Caligmada, bu wuygulamalarin {iretim siire¢lerinin
iyilestirilmesi ve {irlin siirdiiriilebilirliginin gelisimi tizerindeki etkisi incelenmistir. Elde edilen
bulgularda, yalin iiretim araglarinin kullanimi ile birlikte elde edilecek kazanimlar simiile
edilmis; simiilasyon sonuglarina gore proses i¢i stok miktarmin %54 azaltilabilecegi ortaya
konmustur.

3. YONTEM

Calisma kapsaminda, otomotiv sanayinde faaliyet gosteren bir tesiste, yalin iiretim
uygulamalar1 ve yeni tasarlanan iiretim planlama ve iiretim yonetimi uygulamalarinin, uygulama
oncesi simiile edilmesi; simiilasyon sonuglarmin degerlendirilmesi ve sonrasinda planlanan
siireglerin etkinliginin MES sistemi ile 6l¢iimlenmesi yapilmigtir. Tiim bu siiregte 3 ana metot
kullanilmstir.
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a) ERP sistem entegrasyonu: Netsis ERP paketi kullanilarak, tiim siparigler entegre bir ERP
sistemi tarafindan islenerek iiretim planlar1 ¢ikarilmakta, siparis yonetimi optimize
edilmektedir. Ayrica satinalma, depo, siparis yoOnetimi ve iretim planlama ve
yoOnetiminin biitiinsel hale getirilmesi 6ngorilmektedir.

b) Simiilasyon: Arena 13.5 simiilasyon yazilimi ile, Netsis ERP tiretim modiiliinden elde
edilen planlarin uygulama oncesi etkinligini ortaya koyabilmek amac1 ile tasarlanan
siire¢ simiile edilmis ve beklenen ¢iktilar ortaya konmustur.

C) MES: Netsis ERP’ye ge¢is ile birlikte, planlanan siireglerin ne derece etkin
gergeklestirildigine yonelik anlik bir takip, 6l¢iim ve kontrol sistemi yapilandirilmistir.
Yukaridaki ii¢ yontemin asamali olarak sahada uygulanmasi siireci, bu boliimde

uygulama bagligi altinda anlatilmustir.

3.1 Uygulama

3.1.1 Mevcut Durum

Calismanin yiiriitiildiigi tesis, 173 calisana sahip, otomotiv sektoriinde faaliyet gosteren
bir yan sanayidir. Makine parkinda 360 makine yer almakta olup, 37 farkli ana iiriin grubu
tiretmektedir. Kurumda toplam 8175 farkli hammadde/yar1 mamul bulunmakta olup, bir {iriin
grubu ortalama 950 parcadan olusmaktadir.

Mevcut durumda miisterilerden gelen siparisler, kaba iiretim planlama metodu ile excel
lizerinden planlanmaktadir. Her gelen siparis, dogrudan iiretim planina eklenmektedir. Uretim
plan1 sadece son montaj hatti icin yapilmakta oldugundan, diger prosesler yapisal bir iiretim
planindan yoksun faaliyetlerini yiiriitmektedirler.

Tesiste mevcut liretim sistemini ve akisi ortaya koyabilmek adina, kurumun tesisin
tiretmis oldugu en karmasik model olan T150 modeli igin, her bir fabrikadan diger fabrikalara
olan yar1 mamul ¢esidi sayisi ve akist analiz edilmistir. Analiz sonucu ortaya ¢ikan akis sekil
1’de goriilmektedir. Elde edilen bulgulara gore en fazla gesitte transfer, talagh imalattan ve lazer
biriminden diger birimlere yapilmaktadir.
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Sekil 1: B160 Uriiniinii Olusturan Yar1 Mamul Hareketleri (Her bir harf, yar1 mamuliin, bir
sonraki gidecegi istasyonu ifade eder. Harfler lizerindeki rakamlar ise, hareket eden yart mamul
sayisin1 gosterir: A: Biikiim, B: Boya, K: Kumlama, M: Montaj, S: Sanziman, T: Talash imalat)

Mevcut durumda, sadece montaj hatti iiretim planlamasi yapilmaktadir. Kendisinden
Onceki tiim atélyelerin de, montaj hatti planina uygun olarak iiretim yapmasi beklenmektedir.
Diger yandan tek parga akisi ya da seri bir liretim sistemi yapilandirilmadigindan, diger atolyeler
(talagh imalat, biikiim, lazer, sanziman, boya) bir ¢ekme plani g¢ercevesinde degil, “Onlerine
geleni iiretme” mantigr ile hareket etmektedir. Bir akis yapilandirilmadigi i¢in de, bu noktada
meydana gelen herhangi bir aksama, ancak montaj hattina ilgili iiriin i¢in malzeme ihtiyag
duyuldugunda goriilmektedir. Bu anda ¢ogu zaman acele ile ilgili yar1 mamuliin arayisina
girilmekte; herhangi bir gecikme, eksik yar1 mamul olmasi durumunda ilgili par¢anin hizla
bulunmasi veya iiretime alinarak montaj hattinin acilen beslenmesi talep edilmektedir. Bu, tiim
iiretim planim1 da aksatmaktadir. Bu aksama, iiretime girecek olan bir sonraki partinin temin
siiresini de dogrudan etkilemektedir. Bu nedenle isletme, her bir {iriin grubu degisiminde yarim
giinliik (kimi zaman 1 tam giin) ara verme geregi duymaktadir. Bu siire zarfinda, montaj hattina
girecek tiim parcalarin temin edilmesi beklenmektedir.
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isgiicli ihtiyag Analizi

B Montaj-1 M Boya W Kaynak W Sanz. M Bikiim

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

90 4

Sekil 2: Isgiicii ihtiyac analizi

Sekil 2, son atdlye olan montaj hatti1 iretim planina bagl olarak diger birimlerde ihtiyag
duyulan isgiicii miktarin1 gostermektedir. Dikkat edilecek olursa, diger atdlyelerin planli bir
iiretim yapmamasi nedeniyle, isgiicli ihtiyaci giinlik bazda Onemli oranda (£ %25,6)
dalgalanmaktadir. Bu durum, yalin iiretim ilkelerinden olan dengelenmis iiretim ilkesine ile
Mura kavramina aykirilik teskil eder ve pek ¢ok mudaya da zemin hazirlar. O nedenle muri ve
muralar yok edilmeden, mudanin kalici ¢6ziimii miimkiin degildir.

3.1.2 Problem Tanimi

Kurumda planli, takip edilebilir ve biitiinsel bir akis yaratmak adina, entegre bir {iretim
yonetim sistemi gelistirme projesinin yapilmasina karar verilmistir. Bu projenin ¢6ziim liretmesi
gereken problemleri asagida 6zetlenmistir.

e Herhangi bir {iretim planlama ufku belirlenmemistir. Dolayis1 ile her an iiretim plani
degistirilebilmektedir.

e Uretim plani, sadece son proses olan montaj fabrikasi icin yapilmaktadir. Montaj
oncesinde yer alan 7 ana proses i¢in herhangi bir plan yapilmamakta olup, bu fabrikalar,
iiretim planlama uzmaninin ve diger fabrika yoneticilerinin ongdriileri dogrultusunda
iiretime baglamaktadirlar.

e Ik ve ne 6nemli proseslerden olan talasli imalat fabrikasi, ana {iretim planinda yazan
siparig Dbiiyiikliiklerinden ziyade, setup siirelerini azaltmak icin daha biiyiik lot
biiyiikliikleri ile ¢aligarak, iirettigi partiyi iterek diger proseslere aktarmaktadir.

e Talash imalat fabrikasinin iireterek diger proseslere dogru ittigi lot biiytkliigl, diger
fabrikalar tarafindan sorgulanmaksizin aynen isleme alinmakta ve montaj fabrikasina
dogru itilmektedir.

e Tiim fabrikalardan eszamanli olarak gelmesi gereken yari mamuller, montaj hattinda
istenilen zamanda, miktarda bulunamamakta; bu nedenle hat sik sik durmaktadir. Tesis,
planli {iretimden yoksundur.

e FEtkin bir stok yonetimi yapilamadigindan, depolardan montaj hattina sevkiyatlarda sorun
yasanmakta; bu da iiretimde malzeme eksikligi sebebi ile duruslara sebep olmaktadir.

e Uretim siireci icerisinde tesis disinda islem gérmesi gereken yari mamuller (kaynak, bazi
biikiim islemleri, galvaniz vb) takip edilmemektedir. Kurumda herhangi bir t aninda tesis
disinda ne kadar yar1 mamul var, ne kadar1 geldi, ne kadar1 ne zaman gelmeli sorularinin
cevabi yoktur.

e Yar1 mamullerin fabrika i¢i ve fabrikalar arasi transferinden, mamulii ilgili proseste
iireten operatorler sorumludur. Bu durumda operator, iiretim sonunda, forklift veya
tastyict ekipman aramak, palet aramak, bulmak, getirmek ve ilgili partiyi bir sonraki
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istasyona gotlirmekle sorumludur. Bu durum, malzeme kayiplarina, yanlis is istasyonuna

transferlere, operatoriin giin i¢inde vakit kaybina, tasima ekipmani bulunamamasi veya

beklenmesi sebebi ile temin siiresinde uzamalara sebep olmaktadir.

Yukarida goriildiigii tizere ¢ok sayida farkli ¢oziim Onerileri ve karsionlem alinmasini
gerektiren farkli problemler goriilmektedir. Boliim 3.1.4’te bu problemlere iligkin alinmasi
planlanan/alinan dnlemler goriilmektedir.

3.1.3 Uygulama Verileri

Tablo 1’de T150 modeli iiretimi igin (iiretilen 37 modelden birisi) gerekli islem, setup ve
transfer stireleri goriilmektedir. 8 ayr1 fabrikada islem goérerek nihai iiriine doniisen T150 modeli,
toplam 95 saat 16 dakikalik bir islem ve hazirlik siiresine ihtiya¢ duymaktadir.

Tablo 1: T150 Modeli islem, Setup ve Transfer Siireleri

Biliim Islem Siiresi Islem Siiresi SSE:'L(:EI Transfer Sizlresi
(dk/adet) Std.Sapma (dk/adet) (dk/Parti) (dk/parti)

Talash Imalat 39 saat 47 dk 120 dk 2 saat 59 dk 24 dk
Biikiim 4 saat 15 DK 24 dk 5dk 19 dk
Kaynak 18 saat 44 dk 74 dk 12 dk 7 dk
Lazer Kesim 5 saat 25 dk 12 dk 7 dk 18 dk
Boya 1 saat 52 dk 4 dk 2 dk 7 dk
Montaj 8 saat 85 dk - -

Montaj Hazirhik 9 saat 8 dk 35 dk - -

Sanziman 4 saat 33 dk 20 dk - -

NOT: Setup siiresi, 50 adetlik parti icin hesaplanmis ve tek bir {iriin i¢in gerekli setup siiresine
indirgenerek tabloda gosterilmistir.

Calisma kapsaminda 5 iiriin grubu incelenmistir. Bu iiriin gruplarina ait bazi temel
veriler tablo 33’de goriilmektedir. Uriin gruplar1 ¢cok sayida operasyon gerektirdigi icin (ortalama
485 islem) her bir isleme ait dagilimlar yerine, her bir iiriin grubundaki islemlere iliskin veri
setlerinde gozlemlenen dagilim tiirleri yine tablo 2’de verilmistir. Tabloda siparis biiytikliigi,
ilgili iirin grubunun toplam {iretim zamani, islem gordiigii istasyon sayisi, islem sayisi da
goriilmektedir.
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Tablo 2: Uriin Gruplarma iliskin Istatistiksel Veriler

Uriin Siparis Toplam Hareket Operasyon
Ads Bityiikliigii Uretim Goren (Islem) Dagihim
(adet) Zamam (dk) Istasyon Sayisi Sayisi
B160 44 1060 11 556 Lognormal, Ustel,
Triangular, Beta
Weibull,
S200 48 1080 10 420 Lognormal, Ustel,
Triangular, Beta
$150 40 1120 9 395 Lognormal, Ustel,
Triangular,
Lognormal,
TT60 99 1094 11 520 Weibull,
Triangular, Beta
T150 47 1150 11 532 Lognormal, Ustel,

Triangular, Beta

Tablo 2’dekine benzer sekilde diger 36 cesit iiriin i¢in gerekli dlgiimler yapilmistir. Bu
Olgtimlerde 50 adetlik lot bityiikliikleri oldugu varsayilmistir.

Ideal parti biiyiikliigiiniin belirlenmesi siirecinde 4 farkli senaryo olusturulmustur. Bu

senaryolar, mevcut durumdaki parti ve siparis biiyiikliigli olan 100 adete gore toplam temin
stirelerindeki artig/azalist ortaya koymaktadir. Setup siirelerinin talagli imalat fabrikasinda
yiiksek olmasi dolayisi ile sadece bu fabrika referans alinarak bir ¢alisma yapilmistir. Parti
biiyiikliiklerinin, setup siireleri azaltilmadan disiiriilmesi, toplam temin siirelerinde 6nemli bir
artisa sebep olacagindan, su asamada en ideal parti biiyiikliigliniin tespitine yonelinmistir. Bu
cercevede ilk etapta, iiretim planlamada kullanilacak olan parti biiyiikliigiiniin 50 olmasi
kararlastirilmistir. Yapilan analizlerde ¢ikan sonuglar, tablo 3’te ortaya konmustur.
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Tablo 3: Optimum Parti Biiyiikliigiiniin Belirlenmesi I¢in Yaratilan Senaryolar ve Sonuglari

Toplam Setup  Toplam Temin
Siiresi Artis Siiresi Artis

Senaryolar Varsayimlar Parti Biiyiikliigii Orani (%) Orani (%)

(100 adetlik (100 adetlik
partiye gore) partiye gore)

* Setup stiiresi > 2 saat -->
Parti biiyiikliigii 70
* Setup siiresi < 2 saat <

Senaryo 1l 30 dk --> Parti biliyiikligii Degisken + 170% +%6
48
* Setup stiresi < 30 dk -->
Parti biiyiikliigi 24
Senaryo 2 - 50 +9%100 +9%3,5
Senaryo3 - 25 +9%300 +9%10,6
* Setup siiresi > 1 saat -->
Parti biiyiikliigii 50
Senaryo 4, Setup stiresi < 1 saat -->
Parti biiyiikliigii 25 Degisken +%263 +%9,3

3.1.4 Karsionlemler

Uriin ¢ok gesitte ve sayida parca icerdiginden ve yapi itibari ile karmagik sayilacak bir

triin oldugundan, kurum etkin bir kurumsal kaynak planlama sistemine (ERP) ihtiyag
duymaktadir. Bu sistemin isler hale getirilebilmesi i¢in entegre bir;

Depo yonetim,

Siparis yonetim

Uretim ydnetim

Uretim planlama

sisteminin kurulmas1 gerekmektedir.

Bu cerg¢evede, kurumda yukarida belirtilen tiim alt sistemleri entegre bir sekilde

yonetebilecek Netsis ERP sistemine gecilmesine karar verilmistir.

a) Depo yonetimi: Depo yonetimi, excel lizerinden tutulan kayitlar {izerinden takip

edilmekte; bu nedenle baz1 yar1 mamullerde ¢ok sayida stok bulunurken, bazilarinda ise
ihtiyact karsilayacak sayida yart mamul bulunmamaktadir. Bu nedenle {iretimde
aksamalar yasanmaktadir.

Gelen siparise bagli olarak eldeki stok miktar1 net bir sekilde kontrol
edilemediginden, tretimde ve teslimatta gecikmeler yasanmaktadir. Acil parca tedarigi
icin yogun efor sarf edilmektedir.

Tiim bu sorunlart agmak igin, Netsis depo ydnetim modiilii kullanimina
gecilmigtir. 6 farkli depo belirlenerek (iiretim, merkez, yedek parga, dis kaynak, metal,
sevkiyat) her bir depodan iiretime aktarilan tiim malzemeler anlik olarak sistemden
diisilmektedir.

216



Optimum Ekonomi ve Yonetim Bilimleri Dergisi, Cilt 12, Say: 2- https://dergipark.org.tr/tr/pub/optimum

Kaya —Yalin Uretim Uygulamalar Destekli Biitiinlesik Bir Uretim Yénetimi Sistemi: Bir Simiilasyon Uygulamast

Depo yonetim sistemi, liretim planlama ile entegre edilmistir. Her bir stok kodu
icin minimum ve maksimum stok seviyeleri belirlenmis olup, iiretim plam
calistirlldiginda, stokta bulunmayan veya planlanan iiretim tarihinde ilgili istasyonda
olmasi miimkiin olmayan (temin siiresinin uzunlugu dolayisi ile) yar1 mamuller i¢in
sistem uyar1 vermektedir. Depolar arasi transferler, depolar arasi transfer formu ile
transfer edilmeye baglanmigtir.

b) Siparis yonetimi: Gelen yeni bir siparis, tiretim planlama miihendisi tarafindan Netsis’te
siparigin teslim tarihi girilmek sureti ile mevcut iiretim planina eklenmektedir. Sayet
miisteri tarafindan arzu edilen teslim tarihinde siparisler yetistirilemeyecek ise, Netsis
uyar1 vermekte, tiretim planlama uzmani da bu gercevede teslim tarihini revize ederek
Satis boliimiine en erken teslim tarihine iliskin bilgi vermektedir.

¢) Uretim Planlama: Uretim planlamadaki sorunlar1 ¢6zmek adina, 6 kisilik bir ekip
kurulmustur. Bu ekipler;

o Uretim yonetimi (MES)
o Uretim planlama

o Zaman Etidii

o ERP entegrasyon

o Uretim gelistirme

iizerinde planh bir sekilde calismak icin gorevlendirilmislerdir. Oncelikle yaklasik 6 ay
siiren zaman etiitleri yapilmistir. Her bir {irlin ¢esidi i¢in her bir islem, setup ve transfer siireleri
ve standart sapmalari dl¢lilmiis ve kaydedilmistir.

Uretim planlamada, Netsis’in MRP II (Uretim kaynak planlama) modiilii kullanilmistir.
Islem zamanlari, transfer istasyonlari, transfer siireleri hazirhk siireleri ve parti biiyiikliikleri
sisteme girilmistir. Stok kodlari, depo stok kodlari ile eslestirilmis, farkli stok koduna sahip
farkli lirtinlerdeki ayni {irlinler tek stok koduna indirgenmistir.

Uretim planlamanin sahaya yansitilmasi icin ise, MES sistemi entegrasyonuna
gidilmistir. Sekil 3’te, kurgulanan MES sistemi goriilmektedir. Netsis’te gelen siparislerin iiretim
planina aktarilmasi ve yonetimin onay1 sonrasi, her bir fabrikada belirlenen is istasyonlarina
(tesiste toplam 11 adet is istasyonu belirlenmis olup, her bir is istasyonuna sorumlu bir takim
lideri atanmistir) o fabrika ve is istasyonuna iliskin Netsis’in yaratmis oldugu is emirleri
otomatik olarak gonderilmektedir. Takim lideri sabah ekranini agtiginda, o giin kendisinden
beklenen isi, adedini, bu isi bitirdikten sonra ilgili partinin hangi is istasyonuna gitmesi
gerektigini goriir. Ve isi oniinde bulunan kiosktan/tabletten baslatir. Ilgili partiyi bitirdikten
sonra ise bitirir.
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Sekil 3: Tasarlanan MES Sistemi Akis1

Merkezi ERP sisteminde ise, o giin baglamas1 gereken tiim is emirleri goriilebilmekte, baglamasi
gereken fakat heniiz baglamayan isler anlik olarak takip edilebilmektedir. Boylece, olusabilecek
herhangi bir gecikme, aninda goriilmekte ve montaj fabrikasina varmadan 6nlem almak (fazla
mesai veya dis kaynak kullanimi yolu ile) miimkiin olmaktadir. Sekil 4’te ilgili yonetim
modiiliiniin bir 6rnegi goriilmektedir. Bu modiilde, her bir is istasyonunun anlik performansi (hat
durus, tamamlanan/tamamlanmasi gereken i emri orani, kalite hatalari, verimlilik, parti bazinda
anlik tiretim miktar1) gortilebilmektedir.
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Sekil 4: MES Yonetim ve Raporlama Panelleri

Ayrica tiim hatlarin performansi, iiretim sahasina yerlestirilen andon panolart ile tiim
calisanlar ile de paylasilmaktadir. Uretim gelistirme siirecinde ise, cesitli kaizenler yapilarak,
akigin giivence altina alinmasi saglanmistir. MES ve ERP sistemleri ile planli iiretime baglayan
tesis, montaj hattinin konveyorlii sisteme gegisi ile birlikte kendisinden 6nceki tiim sistemleri de
hizalayan bir akisa kavusmustur.

Depodan montaj hattini {iretim planindan bagimsiz olarak, montaj fabrikasinda ¢alisan
operatdrlerin taleplerine bagli olarak besleyen merkez depo ise, iiretim planina bagl olarak sekil
5’de goriilen set sevkiyat arabalari ile montaj hattina girecek iiriiniin ihtiya¢ duydugu yar
mamullerden tek bir arag i¢in ihtiya¢ duydugu miktarda mamulleri hazirlamakta ve bu arabalari
montaj istasyonuna iletmektedir. Bu set sevkiyat arabalari, {irline baglanarak, akan konveyorde
iriin ile birlikte hareket etmektedir. Bdylece operatdr parga aramaya gitmemekte, ylriime
mesafesi kisalmis (daha once bu pargalar, montaj istasyonu kenarinda bulunan alanlara kutular
igerisinde birakilmakta, operatdr oradan bulup, takmakta idi), ortaya ¢ikacak muhtemel hatali
parca montaj sorunlari onlenmistir. Ayrica operatoriin hem iiretim hem de lojistik operatorii
olarak calismasinin Oniine ge¢ilmisi parca arama, alma/getirme gibi islemler depo
sorumluluguna verilmis, operatoriin sadece isine odaklanmasi saglanmistir. Bdylece toplam
temin siiresi diistirilmustiir.

Sekil 5: Set Sevkiyat Arabalar1 ve Montaj Hatt1 Entegrasyonu

Tiim bu siirecte, yalin {iretim bilesenlerinden kanban (depodan iiretim hattin1 beslerken
vida, somun, civata gibi ¢ok sayida kullanilan malzemelerin hat kenarlarina beslenmesi
stirecinde), stirekli akig, deger akis haritalama, set sevkiyat (dolly kullanimi), kiigiik partilerle
akis prensipleri, sifir stok (stok miktarinin azaltilmasi), JIT (zamaninda iiretim ile toplam temin
siirelerinin kisaltilmasi) ve kaizen (siirekli iyilestirme) yaklagimlari c¢alisma kapsaminda
kullanilmigtir.
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3.1.4.1 Uretim Lojistigi

Uretim operatdriiniin isi, kendisinden beklenen standart isi yaparak, yaln iiretimin iki
ana kolonundan birisinin ana amaci olan temin siiresini minimumda tutmaktir. Bunun i¢in tam
zamaninda prensibi ile hareket edilmelidir. Burada lojistik béliimii kritik rol oynar. Uretim
lojistigi, operatoriin ihtiya¢ duydugu iirlinli, istenilen zamanda, istenilen yerde, istenilen
miktarda ve kalitede bulundurmakla sorumludur. Dolayis1 ile operatér, malzeme arama, tasiyici
ekipman arama, gotiirme, depodan malzeme alma gibi islerle ugrasmamalidir.

Mevcut tesisteki bu problem igin alinan karsiénlem, {iretim planlama tarafindan tretilen
is emirlerinin, ilgili istasyonun amiri olan takim lideri tarafindan tamamlanmasinin ve MES
sisteminde “tamamlandi” tusuna basilmasinin ardindan, bu verinin lojistik operatdriiniin de
ekranina diismesi ile ¢oziilmektedir. Baska bir ifade ile, takim liderinin is emrini bitirdim sinyali
vermesi, lojistik operatdriine de ayr1 bir is emri yaratir. Tlgili is emrini goren lojistik operatdrii,
ilgili is istasyonuna giderek ilgili partiyi alir ve MES sisteminde belirtilen bir sonraki is
istasyonuna gotiirlir. Boylece her bir parti kayit altina alinmis olmakla birlikte, operatorler
sadece giinliik is emirlerini standart ise uygun bir sekilde bitirmeye odaklanirlar.

3.1.4.2 ERP Entegrasyon

Tiim sistemin entegre bir sekilde isleyerek, etkin bir lojistik sistem ve planli bir {iretim
anlayisina gegmek, kurumun ana amaglarindan biridir. Bu amagla, sekil 6’da goriilen bir yapi
olusturulmus ve devreye alinmistir. Bu yapida kullanilan ERP yazilimi, Netsis ERP (Enterprise)
paketi olarak belirlenmistir. Bu yazilimda kullanilan temel modiiller, {iretim modiili
cer¢evesinde MRP (Malzeme ihtiyag planlama) ve MRP II modiilleridir. Bu modiiller igerisinde
kayit, tiretim, islemler, raporlar, MRP ve iiretim akis kontrol alt bagliklar1 yer almaktadir.

Satis BSlumd'nden gelen MAS - Glnlilk, istasyon Bazli
talep is Emirleri <
Revize Tarih Bll’ sonral.q
gline devir

Uretim
Planlama

is Emri
tamamlandi mi?

Revize Tarih

A 4

Uretim Lojistigi is Emri

Bir sonraki is emri

¥

Performans Ol¢limii ve
Raporlama

Ana Uretim Plani

Sekil 6: ERP Entegrasyonu Yapilan Ana Sistemler ve Akis

Satis boliimiinden gelen talepler iiretim planlama bdliimiinde, mevcut is yiikil ve iiretim
plani gergevesinde degerlendirilerek, uygun termin tarihleri belirlenir. Depo yOnetimi de benzer
sekilde gelen talep i¢in ihtiya¢ duyulan yar1 mamullerin stok kontrollerini ve temin siirelerini
kontrol ederek bir termin tarihi belirler. Belirlenen termin tarihleri satig boliimii ile istisare
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edilerek uygun siparis teslim tarihi belirlenir. Miisteri onay1 sonrasi belirlenen teslim tarihi ERP
sistemine girilerek siparis, iretim planina eklenir ve sabitlenir.

Uretim plani, giinliik is emirlerini istasyonlara iletir. Istasyonlara iletilen is emirlerinin
gerceklesme durumu, MES sistemi tarafindan kontrol edilir. Planin gerisinde kalan is emirlerine
iliskin karsidnlemler planlanir. Is emirleri tamamlanan istasyonlarin lojistik ihtiyaglari, iiretim
lojistigine gelen tasima is emirleri ile giderilir. Uretim lojistigi, gelen lojistik is emrine bagl
olarak, nereden nereye hangi partinin gidecegini is emirinde goriir ve tasima islemini
gerceklestirir. Boylece, hangi partinin nereden nereye ne zaman hareket ettigi, hareket etmediyse
(kay1p bir parti vb durumunda) su an nerede oldugu anlik takip edilebilmektedir.

Diger yandan tesis disinda islem gérmesi gereken pargalarin takibi ise depo yonetiminin
sorumluluguna verilmistir. Yan sanayide islem goérmesi gereken yar1 mamuller depoya iletilir ve
tiretim depodan merkez depoya transferi Netsis iizerinden gergeklestirilir. Depo yonetimi, ilgili
yart mamulleri yan sanayiye transfer eder ve bu kez de merkez depodan yar1 mamul depoya
depolar arasi transfer yolu ile yar1 mamuller aktarilir. Bu transfer siirecinde yar1 mamuliin hangi
yan sanayiye ne zaman ne amagla gonderildigi kayit altina alinmaktadir. Ayni1 zamanda depo
yonetimi, islem gérmesi i¢in yan sanayiye gonderdigi yar1 mamullerin teslim tarihlerini takip
ederek, liretimin aksamamasindan da sorumludur.

Sistemin planlandig1 sekilde gidip gitmedigini kontrol etmekle sorumlu olan MES
sistemi ise, su raporlamalar1 yapabilmektedir.

Hangi {iriiniin hangi is adimlar1 tamamlandi, hangileri zamaninda tamamlanamadi
Kalite problemleri

Hat duruslar1 ve sebepleri

Fire oranlar1

Atik miktarlar (gerekli ise)

Arniza kaynakli duruslar

Performans, kullanilabilirlik ve kalite (OEE) gostergeleri

Anlik hedeflenen/gergeklesen tiretim miktarlar1 (Parti bazinda)
Tgili yar1 mamul teknik resimlerinin bulundugu dosyalara ulasim
Anormallikler

Gegmis analizler

4. BULGULAR

Boliim 3’te 6zetlenen problemler ve bu problemlere iligskin olarak alinan karsionlemler
sonrasi elde edilen sonuglar bu boliimde 6zetlenmistir. Mevcut durum verileri, Netsis ERP
sisteminin iretmis oldugu planli ve entegre lretim yonetim sistem ¢iktilart ve bu ¢iktilarin
simiile edilerek ortaya konan sonuglar, MES sistemi araciligi ile karsilastirilmistir. Bu iig¢
asamada elde edilen bulgular bu boliimde paylasilacaktir.

Mevcut durum verileri, ¢alismanin baslangic asamasinda elde edilen verilerden ve
Olglimlerden elde edilmistir ve {iretimde herhangi bir ERP sisteminin kullanilmadigi donemi
ifade eder. Netsis ERP sistemi ise, tiim isletmenin depo yoOnetimi, siparis yOnetimi, liretim
yonetimi ve iiretim planlama siiregleri akiglarinin iyilestirilmesi/gelistirilmesi sonrasi ideal akisi
olusturacak sekilde yeniden yapilandiriimistir. Netsis ERP sistemi kullanilarak planlanan tiretim
siirecinin ve tiim ilgili akislarin gelistirilmesi sonucu elde edilen akiglar ve planlar, Arena 13.5
simiilasyon yazilimi ile test edilmis ve bulgular bu boliimde paylasilmistir.

Uygulama kapsaminda, siireglerin etkinligini kontrol etmek amaci ile Netsis ERP
sisteminin Urettigi tiretim plani, ARENA 13.5 simiilasyon yaziliminda DES metodu yaklagimi ile
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simiile edilmistir. Calisma, temmuz 2022 — agustos 2023 doénemini kapsamaktadir. Son sathada
ise Netsis ERP vasitasiyla yapilan tiretim planlar1 dogrudan sahada uygulanmis ve sonuglar MES
ile Olgiimlenmistir. Elde edilen bulgular, simiilasyon sonuglart ve mevcut durum ile
karsilagtirilmistir. Simiilasyonda, Netsis ERP programinin t+1 ve t+2. aylar i¢in iiretmis oldugu
iretim programlari (2 aylik) goéz Onilinde bulundurulmustur. Gergek miisteri siparigleri
dogrultusunda olusturulmus iiretim planlar1 etkinligi, Arena simiilasyon programinda test edilmis

ve gerceklestirilebilirligi analiz edilmistir.

Simiilasyon sonuglar1 ile MES sisteminden elde edilen gergek iiretim verileri giktilari, t-
testi yardimu ile karsilastirilmis ve iki ana kiitle arasinda, istatistiksel olarak anlamli bir fark olup
olmadig1 incelenmistir. Ki-kare testi sonuclari, verilerin normal dagildigini teyit etmistir
(Hesaplanan X? degeri < x? tablo degeri). Modelin gegerliligi sitnanmis ve elde edilen sonuglar,
hesaplanan t degerinin, tablo t degerinden kiigiik oldugunu, baska bir ifade ile modelin gegerli

oldugunu ortaya koymustur.

Simiilasyon 60 giin ve giinliik net 520 dakikalik ¢alisma siiresi i¢in tekrar sayis1 30
olacak sekilde calistirilmistir. Simiilasyon sonuglarina gore, 36 gilinde bitirilmesi planlanan 278
adet 5 farkli iirlin igin olan sipariglerin toplam bitirilme siiresi her bir kosum i¢in sekil 7’de
gorlilmektedir. Bu gorselde Netsis ERP sisteminin irettigi tiretim plani, kirmizi oklarla
gosterilmektedir. Bu plana gore gergekte 36 giinde bitirilmesi planlanan sipariglerin, 26 giinde

tamamlanabilecegi goriilmiistiir.

19 (20 (21 (22| 23| 24| 25| 26| 27 (2829 (30| 31|32|33;:34|35| 36

:
] ===

I
[ [l | |

Sekil 7: Mevcut Uretim Plani ve Netsis Tabanli Uretim Plan1 Simiilasyon Sonuglari

Simiilasyon sonuglari, mevcut duruma gore toplam temin siiresinde %27,8 azalma
olacagini oldugunu ortaya koymaktadir. Netsis ERP sisteminin gelistirilmis sistem ve siirecler
cercevesinde yarattig1 iiretim planlar1 ve i emirleri, tiim is istasyonlar1 ve saha yoneticileri ile
paylasilmig ve yapilabilirligi gozden gecirilmistir. Gézden gegirilme sonrasi, dretilen iiretim
planlarinin uygulamaya gegirilmesinde bir sakinca goriilmemis ve uygulamaya alimustir.

Netsis ERP sistemine bagl olarak tiretimin gerceklestirilmesine karar verilmesinin
ardindan, MES sistemi yardimi ile tretim planlarinin ne derece etkin bir sekilde sahada

gerceklestirildigi takip edilmis ve dl¢limlenmistir.

Her ii¢ durumdan elde edilen veriler tablo 4’te 6zetlenmistir. Elde edilen bulgulara gore,
giinliik iiretim adedi isgiiciinde herhangi bir degisiklik olmaksizin ortalama 7,7°den, 10,5’e
(+%36,4) ¢ikmustir. Calisan verimliligi de benzer sekilde %37 artis gostermistir. Bekleme
siirelerinde de benzer bir azalis meydana gelmistir. Ortalama 438 dk olan bekleme siiresi %35
azalarak 284 dk’ya diigmiistiir. Planli iiretim oncesinde iirlin bast 7,8 olan eksik/hatali parca
sayisi, MES sistemi sonras1 verilerde 3,6 diizeyine diismiistiir. Yine beklendigi tizere model basi
ortalama iiretim siiresi (bir adet i¢in) %29,6 diisiis gostermistir. Simiilasyon sonuglar1 ile MES
sonuglar1 arasinda ise yaklasik %4,5 fark gorilmektedir. Bu farkin sebepleri iki grupta
toplanabilir. Bunlardan ilki 6ngoriilemeyen problemler (makine arizasi, ¢evresel problemler,
digsal degisimler), digeri ise Kkalite problemleridir. Kurum kalite problemlerinin Oniine

222



Optimum Ekonomi ve Yonetim Bilimleri Dergisi, Cilt 12, Say: 2- https://dergipark.org.tr/tr/pub/optimum

Kaya —Yalin Uretim Uygulamalar Destekli Biitiinlesik Bir Uretim Yénetimi Sistemi: Bir Simiilasyon Uygulamast

gecebilmek adina bir sonraki asamada onlemler (jidoka sistemleri, kalite kapilari, yerinde kalite
anlayisina yonelik adimlar) almay1 planlamaktadir.

Tablo 4: Mevcut durum, simiilasyon sonuglari ve gerceklesen tiretim sonucu elde edilen MES
sistem sonuglart mukayesesi

Giinliik Calisan Ortalama Bekleyen Ortalama Model Uriin basi
Ortalama Verimliligi Proses Ortalama Bekleme Basi ortalama
Uretim  (kisi/adet) Sayisi is Sayis1 Siiresi O_l_’talama hatali/eksik
(Adet) (dk) Uretim parca
Siiresi sayis1
(dk) (adet)
Mevcut
Durum 7,7 22,5 29 438 142.8 7,8
Performansi
Arena 11 15,7 484 14,5 262 104,7 0
Sonuglari
MES 10,5 16,4 18 284 100,5 3,6
Sonuglari
5. SONUC

Yalin diislince, son donemde en popiiler yonetim ve iiretim yaklasimlarindan biri olup,
kalite ve temin siiresi gostergelerinde ¢ok oOnemli iyilestirmeler yapabilme giiciine sahip
yaklagimlardan birisidir. Cok sayida bilesene sahip olan bu yaklagiminin ana katalizorii ve
carpici sonuglar yaratabilme giiciiniin arkasindaki temel etmen, bu bilesenlerin biitiinsel olarak
ve goniil giicli ile harmanlanmasi ve tiim siireclerde ayni zihniyet ve bilingle uygulanmasidir.
Diger yandan giinlimiiz isletmelerinin bir boliimii, yalin tiretimin yaratacagi degeri tam olarak
ongorememekte ve uygulamaya gegmekte tereddiit etmektedirler.

Simiilasyon, karmagik iiretim ortamini ongdrebilme ve sistematik degisimleri 6nceden
tahmin edebilme amaciyla yalin iiretim arastirmalarinda siklikla kullanilan ydntemlerden
birisidir. Yalin yaklagimin ve bilesenlerinin farkli yaklagimlar sonucu farkli ¢iktilar iiretebilme
becerisi ve c¢arpici sonuglar liretebilme yetisi nedeniyle, yaklasimin uygulamaya gecilmeden
once iiretecegi ¢iktinin tahmin edilmesi/gorsellestirilmesi ve karar vericilere sunulmasi 6nem arz
etmektedir. Israflarin ne oranda azaldiginin ve temin siiresinin geldigi diizeyin simiile edilerek
ortaya konmasi, yalin {iretim uygulamalarinin yayginlastirilmasinda 6nem arz etmektedir.

Otomotiv sektorli basta olmak iizere ¢ok sayida sektdr tarafindan etkin bir sekilde
kullanilan yalin tiretim sistemleri, bu ¢alisma kapsaminda yapilan uygulamada da 6nemli ¢iktilar
elde etmistir. Uygulama 6ncesi gergeklestirilen simiilasyon sonuglari ile uygulama sonrasi elde
edilen sonuglar arasinda %4,5 fark ¢ikmistir. Yine galisan verimliligine iliskin simiilasyon
sonuglart ile uygulama sonrasi elde edilen verimlilik arasinda ise %4,4’lik bir fark
bulunmaktadir. Benzer sekilde ortalama bekleyen is sayist ve ortalama bekleme siiresi
simiilasyon sonuglar1 ile uygulama sonuclar1 arasinda %24 ve 9%8,4’lik bir fark olustugu
goriilmiistiir. Uriin bas1 ortalama hatali/eksik par¢a sayis1 ise, simiilasyon sonuglarina gore sifir
olmasi gerekirken 3,6 adet olarak gerceklesmistir. Bu farklarin sebepleri incelendiginde, {iretim
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ortaminda olusan standart dist ¢esitli uygulamalar ile tedarik¢i ve lojistik kaynakli problemlerin
oldugu goriilmiistiir.

Yalin iiretim bilesenlerinin kullanimi ile beraber ise, temin siiresi %36,3 azaltilmus;
calisan verimliligi de benzer sekilde %27 artmistir. Bekleyen is adedi ve ortalama bekleme
stireleri de sirasi ile %31 ve %35 distiriilmistiir. Kaliteyi dogrudan etkileyen ve temin siiresini
onemli Ol¢lide uzatan etmenlerin basinda gelen hatali/eksik parca sayisi ile %54 oraninda
azaltilmistir. Calisma kapsaminda kullanilan temel gostergeler cergevesinde {iriin kalitesinde
ciddi bir iyilegsme yakalanmis olup, temin siiresi yaklasik olarak 1/3 oraninda azaltilmistir.

Calismanin bir sonraki agamasinda, digsal problemlerin (tedarik¢i ve lojistik kaynakli
problemler basta olmak iizere) 6nlenmesi i¢in gerekli ¢aligmalarin baglatilmasi planlanmaktadir.
Bu caligmalar sonucu yapilacak tasarimin da uygulama 6ncesi simiile edilmesi ve sonuglarinin
paylasilmasi planlanmaktadir.

Arastirma ve Yayin Etigi Beyani

Bu caligma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmustir.
Yazarlarin Makaleye Katki Oranlari

Yazar’in makaleye katkist %100°diir.

Cikar Beyani

Yazarlar agisindan ya da ii¢iincii taraflar agisindan ¢aligmadan kaynakli ¢ikar ¢atigmasi bulunmamaktadir.
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Extended Summary

Integration of a Lean Manufacturing Supported Production Management System:
A Simulation Application

Lean manufacturing applications stand out as a powerful corporate approach and
philosophy used by many industries due to their impressive outcomes. Simulating the results of
lean manufacturing components and sharing them with decision-makers facilitates the transition
to implementation and the adoption of the lean approach throughout the organization. Simulation
is one of the frequently used methods in lean manufacturing research for anticipating complex
production environments and predicting systematic changes in advance. Due to the ability of the
lean approach and its components to produce different outputs based on various approaches and
their capacity to generate striking results, predicting/visualizing the outputs of the design before
implementation and presenting them to decision-makers makes it easier to start lean initiatives.
Demonstrating the extent of waste reduction and the achieved level of lead time through
simulation is crucial for the widespread adoption of lean manufacturing practices.

The main aim of this study is to present the potential outcomes of lean manufacturing
systems and components to decision-makers in advance, thereby contributing to the widespread
adoption of the lean manufacturing approach. When integrated with lean manufacturing
practices, ensuring the smooth flow of all main systems can yield significant results, which are
presented in this study. The study expects to achieve the remarkable results of lean
manufacturing approaches, as frequently noted in the literature.

The use of simulation methods to present the results obtained from the implementation
of lean manufacturing and lean manufacturing systems began in the 1990s. Although many
studies have been conducted in this field, key studies include Su and Kim (2016) and Tokola and
Viistd (2015), which examined the role of lean manufacturing methods and simulation in
demonstrating their effectiveness. Shou et al. (2021) conducted research reviewing 311 studies
over the past 20 years, providing a critical approach to simulation techniques used in lean
manufacturing research. Another fundamental study by Uriarte et al. (2020) investigated the
impact of integrating lean manufacturing and simulation methods on system design and
improvement processes.

In this study, the goal was to optimize the entire process by integrating warehouse,
purchasing, production planning, and production management systems with an ERP software in
a company operating in the automotive sector, where 8175 different raw materials/semi-finished
products are used to produce product groups consisting of an average of 950 parts. Lean
manufacturing techniques were utilized during this process to establish a balanced production
and production management system.

The data used in the study were obtained from time studies conducted within the
organization over a period of approximately six months. Analysis of these data was performed
using the Arena simulation program and MS Excel.

Countermeasures to the problems encountered in the current situation were developed
using lean manufacturing techniques; the heijunka approach was employed to ensure a planned
and efficient production flow among all units. Daily work plans were created based on a single
main production plan for all units, and the resulting work orders were tracked through the
established MES (Manufacturing Execution System) system. The planned and actual processes
could be monitored in real-time under the control of the MES system.

Lean manufacturing systems, used effectively across many industries including the
automotive sector, yielded significant outcomes in the application conducted within this study.

226



Optimum Ekonomi ve Yonetim Bilimleri Dergisi, Cilt 12, Say: 2- https://dergipark.org.tr/tr/pub/optimum

Kaya —Yalin Uretim Uygulamalar Destekli Biitiinlesik Bir Uretim Yénetimi Sistemi: Bir Simiilasyon Uygulamast

There was a 4.5% difference between the results of pre-implementation simulations and post-
implementation results. Additionally, there was a 4.4% difference between simulation results
and post-implementation productivity data. Similarly, the average number of pending jobs and
average waiting time showed a 24% and 8.4% difference, respectively, between simulation
results and application outcomes. The average number of defective/missing parts per product
was expected to be zero according to simulation results but was found to be 3.6. Examination of
these discrepancies revealed that various non-standard practices in the production environment
and issues related to suppliers and logistics were contributing factors.

With the use of lean manufacturing components, lead time was reduced by 36.3%, and
employee productivity increased by 27%. The number of pending jobs and average waiting
times were reduced by 31% and 35%, respectively. The number of defective/missing parts, a
major factor affecting quality and significantly extending lead times, was reduced by 54%. The
study achieved a significant improvement in product quality within the framework of key
indicators, and the lead time was reduced by approximately one-third.
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Gii¢-Cikar Catismasinda Avrupa Birligi’nin Dogu Akdeniz’deki
Normatif Giicii: Yunanistan Ornegit
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Avrupa Birligi’nin (AB) Dogu Akdeniz’e olan ilgisi ge¢misten giiniimiize artmaktadir. Akdeniz geneliyle
baslayan ilginin zamanla Dogu Akdeniz iizerinde odaklandigi goriilmektedir. Bolgenin 6zellikle AB iilkelerinin
somiirge devletleriyle olan yakin iliskileri, ticaret yollar1 ve enerji gilizergahlart agisindan konumu bélgeye olan
dikkatin toplanmasina neden olan unsurlar arasinda siralanabilir. AB de bu baglamda Akdeniz ve Dogu Akdeniz
Bolgesine iliskin Avrupa Komiir Celik Toplulugu’ndan (AKCT) giiniimiize degin kapsamli politikalar yiiriitmektedir.
Ancak bu politikalarin uygulama siirecinde ¢esitli zorluklarla kargilagilmaktadir. Yeni yaklagimlar kapsaminda
Manners’1n normatif gii¢c temelli yaklagimlarinin uygulanabilirligi degerlendirmeye alinmaktadir. Bu ¢alisma AB’nin
Dogu Akdeniz politikalarinin normatif gii¢ temelli yaklasimlar baglaminda incelenmesini ve Atina Y dnetiminin ulusal
¢ikar temelli yaklagimlarinin degerlendirilmesini amaglamaktadir. Calisma bulgular1 gerek kiyidas devletlerin kendi
aralarindaki ¢6ziim bekleyen sorunlarinin gerekse de bolge dis1 aktorlerin politikalarinin AB’nin normatif giic temelli
yaklagimlarinin basar1 sansini etkiledigini ortaya koymaktadir. Caligma sonuglart Yunanistan’in da benzer sekilde
normatif gii¢ temelli yaklagimlari gergeklestirme kapasitesinin diisiikliigiinii yansitmaktadir.

Anahtar Kelimeler: Dogu Akdeniz, Avrupa Birligi, Yunanistan, Giig-Cikar, Normatif Giig
JEL Smmflandirmasi: N44

EU's Normative Power in the Eastern Mediterranean in the Power-Interest
Conflict: The Case of Greece

ABSTRACT

The European Union's (EU) interest in the Eastern Mediterranean has been increasing from past to present. It
seems that the interest that started with the Mediterranean in general focused on the Eastern Mediterranean over time.
The close relations of the region, especially between EU countries and colonial states, and its location in terms of
trade routes and energy routes can be listed among the factors that attract attention to the region. In this context, the
EU has been carrying out comprehensive policies regarding the Mediterranean and Eastern Mediterranean Region
since the European Coal and Steel Community (ECSC) until today. However, various difficulties are encountered in
the implementation process of these policies. Within the scope of new approaches, the applicability of Manners'
normative power-based approaches is being evaluated. This study aims to examine the EU's Eastern Mediterranean
policies in the context of normative power-based approaches and to evaluate the national interest-based approaches of
the Athens Administration. The study findings reveal that both the pending problems between the riparian states and
the policies of extra-regional actors affect the chances of success of the EU's normative power-based approaches. The
study results reflect Greece's similarly low capacity to implement normative power-based approaches.
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1. GIRIS

Uzun ve zorlu siireglerle dolu bir gegmise sahip AB’nin yapist itibariyle tanimlanmasi
kolay olmamaktadir. Kendine has ozellikleriyle bilinen ve esi benzeri olmayan AB, klasik bir
federatif yapidan ziyade hiikiimetler arasi 6zellikleri barindiran ve bir¢ok alanda ulus devletlerin
yetki devri yaptig1 ulusiistii bir yapidir. AKCT’ den giiniimiize zorlu siirecleri agmaya calisan ve
Monnet tarafindan da dile getirildigi gibi krizler {izerine insa edilme soziinii hatirlatan ¢okca
Ornegi agsmaya calismaktadir. AB’nin bir entegrasyon siireci i¢cinde oldugu ve bu siirecin devam
ettigi bilinmektedir. Beraberinde de ortak dis ve giivenlik baglamindaki sdylemlerle birlikte
AB’nin daha genis cografyalarda s6z sahibi olmak istedigi anlasilmaktadir. Bunun i¢in de diger
aktorlerin aksine farkli politikalar izlemeye calismaktadir. Yine ekonomik temeller ¢ergevesinde
bir baris projesi olarak baglayan entegrasyon siirecinde AB, “demokrasi, hukukun istiinliigi ve
insan haklar1” sdylemleriyle “Sert Giig/Hard Power” disinda farkli bir konumda bulunmaktadir.
AB, s6z konusu yaklasimlar1 ve degerleriyle bolgesel bir konumlandirma hedeflemekte, boylece
diinya siyasetinin 6nemli bir aktorii olmak istemektedir.

Caligmada Manners’in AB’yi normatif giic tanmimlamasindan hareketle Dogu Akdeniz
politikalar1 irdelenmektedir. Nitekim AB’nin ge¢misten gilinlimiize normatif giic temelli
yaklagimlariyla Dogu Akdeniz’de kalici ve siirdiiriilebilir ¢oziimii hedefledigi savunulmaktadir.
Buna karsin hem kiyidas devletlerin kendi aralarindaki ¢dziim bekleyen sorunlar1 hem de bolge
dis1 aktorlerin izledikleri politikalart AB’nin normatif gii¢ temelli yaklagimlarinin basari sansini
olumsuz yonde etkilemektedir. AB’nin Dogu Akdeniz’in sorun yumagina donme riski bulunan
cok aktorlii yapisinda izleyecegi politikalar ve ¢oziim liretme kapasitesi diinyada yakindan
izlenmektedir. Boylesi bir atmosferde kiyidas devlet olarak kabul edilen Atina yonetiminin AB
disinda ulusal ¢ikar temelli yaklasimlar: da AB’nin 6nemli bir sinavi olarak takip edilmektedir.
Bu baglamda oncelikle temel kavramlar iizerinde durularak normatif gii¢c anlatilmakta ve klasik
giic tanimlamalarina atif yapilmaktadir. Calismada nitel arastirma yontemiyle ¢apraz okuma
yapilarak Yunanistan tezlerinin AB’nin politikalarinin belirlenen konular ¢ercevesinde birincil
ve ikincil kaynaklardan yararlanarak analiz edilmesi neticesinde 6zgiin bir ¢aligmayla literatiire
katki sunulmasi amac¢lanmaktadir. Calismada dokiiman analizi ve Ornek iilke incelemesi
yapilmaktadir. Literatiir taramasinda konunun kokiine inilmekte ve AKCT dénemine gidilen
ortam anlatilmaya calisilmaktadir. Ciinkii AB’nin krizler iizerine bina edildigi goriisiiniin
gelecek perspektifi agisindan 6nemli olacagi disiiniilmektedir. Bu kapsamda Yunanistan’in
stratejik hedefleri gegmis tecriibelerle birlikte ele alinma firsati vermektedir. Cok aktorli ve
sorunlu kiyidag devletlere ragmen AB’nin normatif gii¢ odakli yaklasimlarinin siirdiiriilebilir ve
kalic1 ¢Oziimii 6zendirecegine inanilmaktadir. Dogal olarak Yunanistan’in ulusal ¢ikar temelli
yaklagimlarinin AB’nin bu ilkeleri arasinda yer alan Manners’in siirdiiriilebilir baris,
stirdiiriilebilir kalkinma ve iyi yonetisim basliklarinin 6n plana ¢ikacagi 6ngdriilmektedir. Aksi
halde bolge disi aktorlerin devreye girmesiyle kiyidag devletlerin siirdiiriilebilir ¢oziimler
tiretmesi kolay olmayacaktir. Bu nedenlerle Yunanistan’in her ne kadar ulusal ¢ikar temelli
yaklagimlari olsa da siirdiiriilebilir ¢6ziimlere odaklanmasi zorunluluk olacaktir. Kapsamli ve
Ozglin bir konu olmasi hedefiyle yola ¢ikilan ¢aligmada normatif giic kavrami Manners’tan
hareketle aciklanmakta ve AB ile Yunanistan’in politikalar1 bu baglamda ele alinmaktadir. Ayni
zamanda Dogu Akdeniz’in stratejik yapisi ile hassas olan ve is birligini zorunlu kilan enerji
dengesi irdelenmeye calisilmaktadir. Nihayetinde de olasi gelecek senaryolari ortaya
konulmaktadir. Bunu yaparken de Manners’1n siirdiiriilebilir baris, siirdiiriilebilir kalkinma ve iyi
yonetisim gibi ilkelerinin uygulanma ihtiyaci dile getirilmektedir.
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2. KAVRAMSAL CERCEVE

AB ile ilgili Manners tarafindan yapilan normatif giic tanimlamas1 Dogu Akdeniz 6zelinde
incelemeye almmmaktadir. Uye devletlerin ulusal ¢ikar temelli yaklagimlari bazi temel
kavramlarin tlizerinde durulmasina ihtiya¢ dogurmaktadir. Burada gii¢ ve ¢ikar kavramlari 6n
plana ¢ikmaktadir.

Gii¢ kavramu iilkeler arasi iligkilerin incelenmesinde belki de en fazla karsilasilan husus
olarak goriilmektedir. Zira uluslararas: iliskilerin en temel kavramlarindan biri olarak giiciin akla
geldigi genel kabul gormiis bir yaklasimdir (Keyik ve Erol, 2019: 12). Giig, bir aktoriin bagka bir
aktoriin davranisini etkileme ya da degistirebilme kabiliyeti olarak anlamlandirabilir (Turan,
2015: 324). Calismalarinda glic kavramint en c¢ok kullanan isimlerden olan Morgentau,
politikay1 giic miicadelesi olarak tamimlamig olmasina ragmen net bir tamim {izerinde
durmamistir (Ar1, 2017: 135). Morgentau “Uluslararasi siyasetin temel amaci ne olursa olsun
giic her zaman en yakin amactir” ifadelerini kullanmaktadir (Morgentau, 1948: 13). Daha net bir
tanimlama ise Dahl tarafindan ortaya konmaktadir. Soyle ki, iki aktdr lizerinden bir tanim
formiile edilerek A aktoriiniin B aktorii {izerindeki etkisinden bahsedilmektedir. Tanimda A
aktoriiniin B aktorii iizerindeki giicli ve olusturabilecegi maksimum kuvvet vurgulanmaktadir
(Dahl, 1957: 202).

Literatiirde karsilagilan diger bir tanimlamada ise “eger bir aktor diger bir aktore
istediklerini yaptirabilme Kkabiliyetine sahipse o aktdr giiglii” olarak nitelenebilmektedir
(Goldstein ve Pevehouse, 2017: 87-88). Daha genis anlatimla ve bir Orneklendirmeyle
bakildiginda A aktoriiniin, B aktorii ilizerinde davranig degisimine yol agmasi, normalde
yapmayacagl bir davranigsa zorlamasi ve giic sahibi iddiasinda olan aktdriin istedigi yone
evrilmesinden soz edilmektedir (Heywood, 2015: 44). Uluslararasi iliskiler baglaminda
degerlendirildiginde c¢ikar ile ulusal c¢ikar kavramlar1 benzer sekilde degerlendirilmektedir.
Ulusal c¢ikar kavrami, ulusal hiikiimetlerin siyasi bagimsizligin ve toprak biitiinliigiiniin
korunmasi1 gibi uluslararasi diizeydeki refah hedefleriyle anilmaktadir. Dogal olarak da ulusal
cikar kavramu uygulamada ulusal giivenlik ile esanlamli halde goriilmektedir. (Oppenheim,
1987: 370-372). Realist bakis agisina gore, uluslararasi politikanin olusumu giic ve ¢ikar
miicadelesiyle agiklanmaktadir (Uzgel, 2004: 21-22). Buradan da anlasilacagi izere her devletin
ulusal ¢ikarin1 korudugu ve devletlerin birbirlerine giivenmediklerinden hareketle baska bir
devletin kendilerine saldirmasindan endise duyulmaktadir (Keyik ve Erol, 2019: 26).

Uzerinde durulmas1 gereken diger bir kavram da normatif gii¢ olmaktadir. AB ile ilgili
yapilan hemen tiim c¢aligmalarda derinlemesine bir incelemeye yer verilmesi halinde II. Diinya
Savasi sonrasi iizerinden degerlendirildigi anlasilmaktadir. Ciinkii savas sonrasindaki kaotik
ortamda hedef “bir daha savagsmama” temelinde bir yapi olusturmakti. Akabinde de ge¢miste
tartisildig lizere “Biiyiik Kara Avrupasi Kitas1” ve “Avrupa Birlesik Devletleri” (Karluk, 2014)
gibi biiylik hedefler s6z konusudur. Avrupa Toplulugu olusumu sirasinda farkli hedefler olsa da
nihayetinde “Siiper Avrupa Devleti” yerine ulusal devletlerin doniistiiriilmesi marifetiyle
saglanacak bir biitiinlesme yolu secilmistir (Canbolat, 2023a: 119-120). Bu tercih yapilirken de
ortak c¢ikar adina baglayan ulusal ¢ikar feragati mantigindan hareketle yola ¢ikilmig ve zamanin
kosullar1 ¢ergevesinde siirdiiriilecek bir Avrupa entegrasyonu hedeflenmistir. Zaten AB,
devletleriyle kurumlariyla ve vatandasglariyla bir biitiin olarak kapsayacak sekilde bir biitiinlesme
mantigidir. Odiilii de refah ve giivenlik olarak ifade edilmektedir (Canbolat, 2014: 291). AB’ye
iligkin c¢okca tanimlama yapmak miimkiin olmakla birlikte AB {iiyesi devletlerin ulusal
cikarlariyla ortak cikarlar gatisabilmekte ve bu husus belki de AB igindeki en biiylik sorunu
olusturmaktadir (Ultan, 2013: 159-163). Yine de birgok 6rnek tecriibeleri olan AB’de hemen her
krizden ders ¢ikarilabilen bir sistem mantig1 da bulunmaktadir (Canbolat, 2014: 308). Normatif
giic deyince akla gelen Manners 2002 yilinda ilan ettigi saviyla AB’yi sivil ve askeri giic
kavramlarindan ziyade normatif gii¢ seklinde tanimlamig ve daha sonra s6z konusu savini 2006

231



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https://dergipark.org.tr/tr/pub/optimum

Boztiirk and Onal — EU’s Normative Power in the Eastern Mediterranean in the Power-Interest Conflict: The Case of
Greece

ve 2008 yillarinda yayimladigi makaleler ile savunmayi siirdiirmiistiir (Vatandas, 2018:155).
Arr’'nin degerlendirmesine gore ise normatif gii¢ yaklasimlarini devletlerin dig politikalarim
mesrulastirma araglari olarak kullanabildiklerine dikkat ¢ekilmektedir (Ar1, 2021: 506).

Monnet tarafindan kaleme alinan 1978 tarihli Memoris isimli ¢alismada “Avrupa’nin
krizler iizerine insa edilecegi” ifadesi kullanilmis ve AB’ye giden siirecte anilar1 kaleme
alinmistir. AKCT’den AB’ye giden siirecin mimarlarindan olan Monnet bu ¢aligmasi ile alana
onemli katkilar sunmustur.

“Avrupa Birligi ve Tiirkiye Uluslariistii Bir Sistemde Ortaklik” adli eseriyle alana katki
sunan Canbolat, AB’nin her ne kadar konjonktiire gére farkl1 dénemlerde {i¢ ayr topluluk olarak
ortaya ciksa da Avrupa’nin glivenligini saglamaya yonelik tekil bir iradeye dayali uluslariistii
sistem oldugunu ifade etmektedir (Canbolat, 2023a: 110-265). Canbolat ayrica “Oriimcek
Evinde Oturulmaz” kitabinin “AB’ye Bakis” basliginda “AB’yi hem siyasal bir sistem hem de
refah ve giivenlik sistemi (Canbolat, 2014: 289-290) olarak tamimlamaktadir. Ulger’in
yayimladigl “Avrupa Birligi Rehberi” kitabinda AB’ye iliskin temel bilgilerin yer almasinin
yaninda Dogu Akdeniz’e yonelik tespitleri 6nemli goriilmektedir. Ulger’e gore, Dogu
Akdeniz’de catisma ve gerilim potansiyeli mevcuttur. Bunun nedeni de salt bolgedeki yeni
kaynaklar degil kiyidas olarak sayilan devletler arasinda ¢ok sayida siyasi ve hukuki
anlasmazliklarin bulunmasidir (Ulger, 2020: 263).

Literatiirde verilen birka¢ 6rnege ragmen gerek Turkiye’de gerekse uluslararasi alanda
hem AB hem de Dogu Akdeniz 6zelinde cok¢a calisma mevcuttur. AB’nin bdlgeye dair
politikalar1 Yunanistan’in 6rnek iilke olarak secilmesi ve bu hususlarin normatif gii¢ baglaminda
incelenmesine dair bir g¢aligmaya rastlanilmamistir. Bu makale Yunanistan’in diinya
siyasetindeki hedefleri ile AB iiyesi olmasi baglaminda ele alimmis ve ulusal ¢ikar temelli
yaklagimlar1 agisindan incelenmistir. Manners, 2002 yilinda kaleme aldig1r “Normative Power
Europe: A Contradiction in Terms?” adli makalesinde AB’yi normatif gii¢ olarak tanimlamuistir.
Ornek iilke olarak segilen Yunanistan’m bodlgede kiyidas devlet olarak goriildiigiinden hareketle
hem Tiirkiye ile olan koklii sorunlari hem Giliney Kibris Rum Yonetimi (GKRY) ile olan
iligkileri hem de Kuzey Kibris Tiirk Cumhuriyeti (KKTC) ile var olan sorunlar1 Atina
yonetiminin politik hedefleri ile birlikte ele alindiginda dikkatlerin ¢evrildigi bir noktaya isaret
edilmektedir.

3. AB’NiN NORMATIF GUCU

Manners’in 2002 yilinda kaleme aldigi makalesinde de vurgulandigi iizere AB olasi
hedef ve cikarlarina; demokrasi basta olmak {izere hukukun iistiinliigii ve insan haklar
baglaminda oncelikler iceren normatif araglarla ulasmaya caligmaktadir (Manners, 2002: 241).
Siyasi bir varlik olarak AB’nin olusumu biiyiik dl¢iide elit giidiimlii, antlasmaya dayali, yasal bir
diizen olarak gerceklesmistir. Bu nedenle anayasal normlari, uluslararasi kimligini belirleyen
onemli kurucu faktorleri temsil etmektedir (Manners, 2002: 244-245). ifade edildigi iizere AB
politika tiretim ve norm dagitim siirecinde alt1 yolla dokuz hedefe ulagsmaya ¢aligmaktadir. Sekil
1’de Manners’in tanimlamasindan yola ¢ikilarak AB’nin ilkeleri ve politika hedeflerine yer
verilmektedir.
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Kaynak: (Manners, 2002: s. 236-243) yararlanilarak yazar tarafindan olusturulmustur.

Sekil 1°de goriildiigh tizere normatif giiciin aktarilma yollarindan ilki kendiliginden sirayet
etkisidir. Sirayla diger yontemler aktarilmaktadir. Kendiliginden sirayet etkisi ile AB’nin bayrak,
mars, tek para, Dokuz Mayis Avrupa Giinii gibi semboller vasitasiyla normlar1 yayilmaktadir.
Ayrica kurucu isimlere atiflar yapilarak Avrupa’nin kiiltiir kentleri ve AB’nin kurumsal varligini
gostermesiyle bu islem hayata gecirilmektedir. Kopenhag Kriterleri, farklilik i¢indeki birlik,
komsuluk politikasi ile ortaklik ve is birligi gibi sembolik yaklagimlarla da hareket edildigi
goriilmektedir (Kaya, 2020: 35). Manners degerlendirmesinde normlarin yayilmasi ve fikirlerin
AB’den diger siyasi aktorlere kasitsiz olarak yayilmasindan s6z etmektedir (Manners, 2002:
244).

AB normlarinin yayilmasi konusunda segilen bir diger yol bilginin yayimimidr. Bu yol
AB’nin agiklayict iletisim girisimleriyle birlikte yeni politik eylemlere iliskin farkli iletisim
stirecleri izlenmesiyle alakalidir. Bu manada AB kurumlari tarafindan ortaya konan eylem plani
cergevesinde hareket edilmesine iliskin degisik iletisim olanaklarindan yararlanilmasi
hedeflenmektedir (Manners, 2002: 244).

Prosediirel yayilma bashigma bakildiginda giincel bilgiler baglaminda AB’nin genisleme
stireci onemli yer tutmaktadir. Burada yine uluslararasi bir orgiite iiyelik konusu ve AB’nin
iiglincii taraflarla yaptig1 anlagsmalar ya da kurdugu iligkilerden s6z edilmektedir. Manners 6rnek
olarak 1994'ten bugiine Gliney Afrika Kalkinma Toplulugu ile yiiriitiilen bolgeler arasi iliskiler
ve AB’nin Diinya Ticaret Orgiitii iiyeligi ya da AB'nin genislemesini gostermektedir (Manners,
2002: 244).

Transfer basliginda ise AB’nin {giincii tlkeler ya da organizasyonlarla biiyiik oranda
maddi yollarla {iriinlerin aligverisi, farkli alanlarda yardimlarda bulunulmasi durumundan
bahsedilmektedir. Bu yontemle gergeklesen aktarim, ilgili normlarin hedef iilke ya da iilkelere
ulastirilmasinda bir nevi havug sopa kavramlar iizerinden yapilan degerlendirmenin viicut
bulmasi olarak goriilebilir. Bu manada mali ddiiller ve ekonomik yaptirimlar 6nemli argiimanlar
olarak degerlendirilmektedir (Manners, 2002: 245).

Acik yayilim baghginda AB’nin dogrudan dogruya {igiincii iilkelere yonelik fiziki varlig:
baglaminda bir ¢agrisim bulunmaktadir. Komisyon delegasyonlarmin ve Uye Devletlerin
biiyiikelgiliklerinin rolii bu basliga 6rnek olusturabilir. Bir bagka 6rnek ise disisleri bakanlar
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troykasinin, Komisyon Bagkaninin hatta eski Yugoslavya’da oldugu {izere izleme misyonlarinin
varlig1 gosterilebilir (Manners, 2002: 245).

Kiiltiirel filtreleme basghigl ise uluslararasi normlarin ortaya cikarilmasi ve yayilmasi
arasindaki etkilesime dayanmaktadir. Normlar {igiincii iilkeler ve orgiitler {izerindeki politik
karar alma siireglerini etkilemekte ve normlarin Ogretilmesine, uyarlanmasina ya da
reddedilmesine yol agmaktadir (Manners, 2002: 245). AB’nin kiiresel sahnedeki ilerici roliiniin
bir pargasi olarak uluslararasi kabul gérmiis normlari yeniden sekillendirmek igin hareket etme
seklini ifade ettigini savunan Langan, AB’nin ilgili iletisim bi¢imi araciligiyla dis ortaklarin
politika hedeflerini degistirmek i¢in normatif giic uyguladigini dile getirmektedir (Langan, 2012:
245-246).

Manners’in ortaya koydugu tezde AB’nin normatif alti deger icinde dokuz hedef
belirlendigi anlagilmaktadir. Bu hedefler icerisinde en 6ncelikli konumda bulunani séirdiiriilebilir
baristir. Zira bu ilkede bir anlamda s6z konusu kriz halinin ya da g¢atismanin ¢oziimiine
odaklanilmaktadir. AKCT’den AB’ye ve giiniimiize degin ortaya g¢ikan anlagma metinleri
derinlemesine yorumlandiginda hemen tiim vurgularin 6zet itibariyla baristan, AB degerlerinden
ve insanoglunun esenligine yonelik yaklagimlara odaklandigi goriilmektedir. Schuman Planinda
belirtildigi iizere burada temel amag¢ bir daha savagsmamayi diisiinmenin Gtesinde maddesel
anlamda da imkansiz hale getirilmesidir (Manners. 2002: 242). Canbolat’in bakisina gore de AB
“uzun tarihsel siirecteki tecriibelerin, acilarin, savaslarin mecbur ettigi yeni bir ortak yasam
modeli arayisinin iirlintidiir” (Canbolat, 2014: s. 293).

AB’nin ve Manners tarafindan ortaya konan dokuz degerin ikincisi ozgiirliiktiir. Burada
1997 Amsterdam Zirvesi’ne isaret etmek Onemli olacaktir. Ciinkii bu zirvede hukukun
Ustiinliigii, demokrasi ilkeleri gibi 6zgiirliik boyutu son derece giiclendirilerek AB’nin temel ve
kurucu prensiplerinden olmustur. Bu tarihten yaklasik ii¢ yil sonra Nice sehrinde diizenlenen
Avrupa Zirvesi'nde hayat bulan Temel Haklar Sarti ve beraberinde biitiinlesen Avrupa
Anayasasi, AB’nin 6zgiirliik anlayigina yonelik 6nemli bir 6rnek olarak degerlendirilmektedir
(Kaya, 2020: 30).

Demokrasi hedefi Manners’in ortaya koydugu ve AB’nin Oncelikleri arasinda yer alan
anlayisiyla kurucu AB antlagmalari, Zirve kararlari, Avrupa Komisyonu’nun (Komisyon) iiye
aday1 devletlere yonelik hazirlanan ilerleme raporlarinda yer alan ve ilkeler biitiinii olarak
goriilen dnemli bir husustur. Ugiincii olarak sunulan bu ilke kapsam itibarryla demokrasinin,
hukukun istiinliigiiniin, insan haklarinin ve azinlik haklarimin biitiinciil bir ¢ergevede
yorumlanmasi hedefiyle degerlendirilmektedir. AB’nin normatif bu ilkesi AB’nin kurucu
anlagmalari icerisinde dnemli bir yeri olan 1992 Maastricht Anlasmasi’nda da ortaya kondugu
gibi “AB 0zgiirliik ve demokrasi ile insan haklarinin yaninda temel 6zgiirliiklerin saglanmasina
saygl ile hukukun {stiinliigii ilkeleri iizerine insa edilmesi” siirecinin temel unsurlarindandir
(Saatgioglu, 2016: 770). AB’nin iiciincii iilkelere demokrasi ihraci ile ilgili yogun ¢aba sarf ettigi
ve bu hususa kayda deger sekilde 6nem verdigi diisiiniildiigiinde ¢esitli yontemlere bagvurmasi
da kaginilmazdir. AB bu yontemleri hayata gecirirken askeri gii¢ kullanmak yerine ekonomik ve
kurumsal tesvikler vasitasiyla hareket etmeyi se¢cmektedir. Malum oldugu tlizere AB 2004
geniglemeleriyle yeni komsgularla tanismistir. Bu manada AB, Avrupa Komsuluk Politikasi
(AKP) ve bunun gibi bir dizi yaklagimi hayata gecirmeye baslamistir. Buradaki en dnemli fark;
iiye aday1 iilkelerin aksine komsu iilkelere yapacaklari reformlar karsiliginda tiyelik séziiniin
verilmemis olmasidir (Saatgioglu, 2016: 772-780). 2004 genislemesiyle AB’nin Dogu Akdeniz’e
komsu olmasiyla yeni bir miidahillik durumu ortaya ¢ikmig ve Dogu Akdeniz 6zelinde yeni bir
yaklagimla politika iiretmeye odaklanilmigtir.

Insan haklar: hedefi, AB ile ilgili ilkeler konu edildiginde akla gelecek ilk hedeflerden
biridir. Hem iiye lilkelerin hem aday {ilkelerin hem de iiciincii {ilkelerle kurulan iliskilerde insan
haklar1 hususu ciddi yer tutmakta, tiyelik i¢in ve bir dizi is birligi ortaminin olusmasi i¢in 6n sart
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olarak insan haklariin yer aldig1 gériilmektedir. AB ayrica kadinlarin, cocuklarin ve azinliklarin
haklarin1 da son derece dnemsemektedir. Uye aday1 devletlerin bu konuda yaklagimlari da 6n
sart olarak degerlendirilmektedir. Aym1 zamanda Birlik’in iicilincii tilkeler ile imzalanan
anlagmalarinda da giindemde tutulmaktadir (Efe, 2010: 48).

Manners tarafindan ortaya konan bir diger norm olan hukukun iistiinliigii, AB’ nin temel
degerlerinden biridir. Bir nevi AB’nin iiye iilkeleri ve AB kurumlariyla aday {ilkeler ve {iglincii
iilkelerle kurdugu iliskilerde ortaya koyduklari temel bir yaklasimdir. Boylece AB’nin kurdugu
iliskilerde normatif temelli bir yaklasim sergiledigi diisiiniilmektedir (Manners, 2008: 51).
Hukukun tistiinliigi ilkesinde hukuk kurallarinin, diger giicler, kurumlar veya bireylerden iistiin
oldugu ifade edilmektedir (Heywood, 2004: 187).

Diger bir hedef olan esitlik AB hukukunda ve politikalarinda temel bir prensip olarak 6n
plana ¢ikmaktadir. Bu prensip tiim bireylere, cinsiyet, irk, renk, etnik veya sosyal kdken, genetik
ozellik, dil, din veya inang, politik veya diger diisiince, engellilik, yas veya cinsel yonelim gibi
Ozelliklere dayali ayrimciliga karst esit koruma saglamaktadir. Esitlik ilkesi, AB'nin temel
degerlerinden biri olarak kabul edilmekte ve kurulus sozlesmeleri basta olmak tizere hukuki
belgelerinde yer almaktadir (Manners, 2008: 51-52).

Manners tarafindan belirlenen sosyal dayanisma hedefi ise yirmi yedi iiyesi bulunan
AB’nin bu ilkeye yonelik kararli bir tutumunu ortaya koymaktadir. Sosyal dayanigma ilkesi iiye
tilkelerin yami sira aday {iilkeler ve iiciincii iilkelere yonelik de yukarida sozii edilen alt1 yolla
aktarilmaya c¢alisilmaktadir. Bunun i¢in de iiyelik sart1 olarak sunmak basta olmak iizere ¢esitli
anlagmalar ve tesviklerle yer edinmektedir. Genel itibariyle sosyal dayanisma ilkesi, AB’nin
hem {liye devletler arasinda hem de {iglincii taraflarla yiiriittiigi diyaloglarinda sosyal adalet ve
sosyal ortaklik gibi unsurlar kapsaminda giindeme gelmektedir (Manners, 2008: 53). Bu
yaklagim da AB’nin s6z konusu normlart salt kabul etmek degil ayni zamanda icsellestirme
baglaminda ele alindiginda da énemli bir mesaj vermektedir (BM AIS and HR, 2023).

Stirdiiriilebilir kalkainma hedefi ise AB’nin sinirsiz ekonomik biiyliime ile hem politik hem
de ekolojik anlamda bir dengeden s6z etmektedir. AB’nin ilgili mevzuat maddelerinde de yer
alan bu ilke aym1 zamanda siirdiiriilebilir kalkinmanin AB politikalarinda ve eylemlerinde
yonlendirici bir gorev lstlenmektedir. Kusku yok ki, AB bu politikalarin1 genisleme ile aday
iilkelere ve iiciincii iilkelere, kalkinma politikalari, ticaret anlagmalari, ¢evre yaklasimlart ve dig
politika yoluyla da AB sinirlarinin 6tesine tagimayi hedeflemektedir (Manners, 2008: 54). Bir
ornek vermek gerekirse 1997 yilinda Kyoto’da, 2001 yilinda Bonn’da, 2002 yilinda ise
Johannesburg’da gercgeklesen iklim degisikligi odakli toplantilarda AB bir durus sergilemis ve
alternatif enerji kaynaklarina yonelme konusunda cagrida bulunarak cevrenin korunmasina
iligkin bir ekonomik gelismislige cagri yapmustir (Lucarelli, 2006: 4). Nitekim AB’nin bu
yondeki politik davraniglari gliniimiize kadar devam etmistir. Avrupa Yesil Mutabakati ve AB
tiye devletlerinin katilimmin saglanmasi ile ¢evre sorunlarmin en aza indirilmesi ve iklimsel
manada siirdiiriilebilir bir kiiresel iklim eylem plani lanse edilmektedir (Karakus vd., 2022: 48-
49).

Son bir hedef olarak diizenlenen iyi ydnetisim ise esas itibariyle bir kurumun ya da
toplulugun yonetilme seklini tanimlamaktadir. Bu baglamda akla ilk olarak katilimeilik, seffaflik
ve hesap verebilirlik anlamlari gelmektedir. Bevir’den aktarimla yonetisim, idare-yonetme
olgusuyla iligkilendirildiginde is birligi ve diizen odakli ele alim s6z konusu olacaktir. Dogal
olarak da baglayici bir kavramdan yola ¢ikilmakta ve bu baglamda alinacak baglayici kararlarin
hem hiikiimet hem de hiikiimet dis1 birimlerin etkilesimine odaklanilmaktadir (Bevir, 2012).
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4. DOGU AKDENIZ SORUNU VE AB’NiN POLITIKALARI

Dogu Akdeniz’i iyi anlayabilmek ve bolgeye iliskin hadiseleri daha iyi yorumlayabilmek
icin dogru ve kapsamli bir sekilde tarif edilmesi ve jeopolitik konumunun iyi okunmasi
gerekmektedir. Bilindigi iizere Dogu Akdeniz yar1 kapali bir denizdir. Buna ragmen ulastig1 ve
ulastirdig1 cografya cok genis ve stratejik konuma sahiptir. Buradan hareketle Akdeniz, Asya,
Avrupa ve Afrika’yl, Atlas ve Hint Okyanuslar ile birbirine baglayan, Siiveys Kanali ve
Cebelitarik Bogazi gibi kritik gecis yollarina sahip olan bir cografyadan soéz edilmektedir.
Akdeniz’i Dogu ve Bati olmak iizere iki havza seklinde tanimlamanin genel kabul gordigii ifade
edilebilir. Beceren’in tarifiyle bu iki havzayi birbirinden ayiran sinir; Tunus’taki Bon Burnu ile
Sicilya Adasinin batiya uzanan ucu olan Lilibeo burnu arasinda gizilen hattir. Ulger’e gére de
Dogu Akdeniz iilkeleri Tunus, Libya, Misir, Filistin, Israil, Liibnan, Suriye, Urdiin, Tiirkiye ve
Yunanistan ile Kibris Adasi ve Malta’dan ibarettir (Ulger, 2020: 259).

Dogu Akdeniz’de salt bir enerji miicadelesinden s6z etmek hadiseyi agiklamay1
golgeleyebilir. Her ne kadar enerji kesifleriyle ilgili gelismeler enerji odakli bir odaklanmaya yol
acsa da bolgesel anlagmazliklar ve gii¢ miicadeleleri ile birlikte bolgeyi ele almak daha gercekei
olabilir. Ancak sunu ifade etmek gerekir ki, var olan anlagmazliklara enerji odakla kesifler
eklendiginde isin icinden ¢ikilmasi daha zor hale gelmektedir. Ciinkii ¢cok yonlii ve ¢ok aktorlii
bir yapiya doniismiis yapisiyla sorunlar daha da karmasiklasmaktadir. GKRY ve Israil
kendilerini enerji alaninda yeni bir konuma getirecek olan sondaj faaliyetlerini siirdiirme
konusunda istekliyken ve biiyiik s6zlesmeler imzalarken hem ilginin kendilerine yonelmesine
hem de daha fazla enerji rezervi bulunabilecegi Ongoriisiiyle kiyidas ilkeleri de
hareketlendirmektedir. Ayrica sadece kiyidas iilkeler degil bolgesel ve kiiresel iilke ve yapilarin
da ilgisini ¢ekmektedir. Bu manada kiyidas iilkelerin Miinhasir Ekonomik Bolge (MEB)
belirlemeleri ve c¢esitli anlasma yollarin1 tercih etmeleri yeni krizlerin habercisi olmustur
(Grigoriadis, 2014: 124). BM Deniz Hukuku Sézlesmesi’nin yorumlanmasinda Misir, Israil,
Filistin (Gazze Seridi), Liibnan, Suriye, Tiirkiye, KKTC, GKRY ve Yunanistan; diger devletlerin
hak ve yiikiimliliikklerini saygi gostermek kosuluyla bdlgede hak sahibi olduklar
vurgulanmaktadir. ilk olarak Misir tarafindan 1969 yilinda faaliyete baslanan bolgede gerek
oncesinde gerekse sonrasinda hak sahibi oldugu diisiiniilen iilkeler tarafindan MEB ilan
edilmeye baslanmis ve zamanla gilinlimiize degin gelinmistir (Telci ve Yorulmaz, 2020: 8). Dogu
Akdeniz’deki s6z konusu kiyidas iilkeler su an enerji bagimlisi konumunda olsalar da boylesi bir
firsat1 yakalama sansiyla artik ihracatgi lilke olma konumuna ulagabileceklerini diisiinmektedirler
(Onal, 2023: 73). Nitekim bdylesi bir durum ile bdlgede bir dizi is birligi siireci de belirmistir.
Gelecekte de bu tarz ig birliklerinin ortaya ¢ikmasi muhtemeldir. Hatta boylesi is birlikleri
zorunlu goriilmektedir. Ayrica enerji maliyetlerinin diisiiriilmesi ve teknolojik imkanlar
acisindan da birliktelige gitmek hem daha dogru olacak hem de taraflar kendilerini bu is
birliklerine zorunlu hissedeceklerdir. Prontera ve Ruszel bakimindan yiiksek maliyetli bu tarz
yatirimlar, uzun siireli planlama ve siyasal manadaki istikrar1 zorunlu hale getirmektedir. Bu
alanda is yapan ulusal ya da ¢ok uluslu sirketler veya organizasyonlarin, devletler arasindaki
siyasal iliskilerin durumuna kars1 ¢ok duyarli olduklar1 unutulmamalidir (Prontera ve Ruszel,
2017: 145). Dolayisiyla enerji alaniyla ilgili bir hususun ortaya ¢ikmasi devletlerin siyasal
iliskilerini ve ittifak tercihlerini de etkilemektedir. En 6nemli &rnek Israil-GKRY-Yunanistan
ficlii is birligi siireci gosterilebilir. 1949 yilinda Yunanistan, Arap-Israil uyusmazliginda Israil
aleyhtar1 bir tutum sergilemis; 2007-2008 sonrasinda ise Israil ile Yunanistan yakinlasmaya
baslanustir. Bdylece enerji alaninda ortaya cikan yeni durumlar, Israil-Yunanistan-GKRY
arasindaki yakinlasmay1 kolaylastirmistir (Ozan, 2022: 2273). Cok sayida uluslararasi aktoriin
miidahil olmak istedigi Dogu Akdeniz’de kiyidas iilkeler deniz yetki alanlar1 baglaminda Kita
Sahanligi ve MEB Smirlandirma Anlasmalart imzalamalar1 ile ilgili bir dizi siirece dahil
olmaktadirlar. Bdylesi siiregler bdlgenin asil sorunu olan deniz yetki alanlar1 paylagimini da
beraberinde getirmektedir. Bu anlagmalar uluslararasi hukuk baglaminda tiim iilke haklarinin
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dikkate alinmasi sonucunda imza edildigi seklinde duyurulmaktadir. Ancak burada bazi goriis
ayriliklan ortaya ¢ikmakta; gecmisten gelen bolgesel anlagmazliklarin da eklenmesiyle ¢oziimii
zorlagan bir noktaya evrilmektedir. Ayni zamanda s6z konusu iki iilke arasinda yapilan
anlasmalar ii¢lincii iilkelerin menfaatlerini de zedelemektedir (Cakirca, 2022: 1). 2009 ile 2011
yillar1 arasinda, Israil ve Kibris Adasi agiklarinda hidrokarbon bakimindan zengin ii¢ biiyiik
dogal gaz yatagmin kesfedilmesi Dogu Akdeniz igin onemli bir donliim noktasit olarak
goriilmektedir (izol, 2022: 59). 2009-2011 yillar1 arasinda Israil ve Kibris Adas1 kiyilar1 olarak
tabir edilebilecek Leviathan ve Afrodit sahalarinda ve 2015 yilinda Misir kiyilarinda yani Zohr
sahasinda bulunan dogal gazin tiim bolgede ve dahasi iilkelerin enerji giivenligi politikalar
tercihlerinde ciddi manada doniistiiriicii etkisi olacag1 diisiiniilmelidir. Israil acisindan
degerlendirildiginde bolgedeki biiyiik gaz kesifleri yapan ilk iilke olma 6zelligi bulunmaktadir.
Yeni ihracat yollar1 ve altyapi projeleri ile ilgili de s6z konusu gazin paraya ¢evrilmesi igin ilk
hamleyi yapan iilke olarak bilinmektedir. 2010 yilinin temmuz ayinda Leviathan gaz sahasindaki
onemli kesifle birlikte Bagbakan Netanyahu, Yunanistan Basbakam Papandreu’ya Israil ve
Yunanistan’t Kibris Adasi iizerinden baglayacak bir boru hatti énermistir. Burada salt Israil
acisindan stratejik bir kazanim goériintiisti ¢ikarilmamalidir. Bu aymi zamanda Yunanistan
acisindan da enerjiye dair yapilacak anlasmayla stratejik ortakligin temel taslarinin désenmesi
anlamina gelebilir. Tel Aviv yonetimi, GKRY ve Atina’nin enerji bakanlari, alternatifli planlar
dahilinde alt yapr hazirliklar i¢in ortak gorev giigleri olusturmuslar, yakinlasmayi ve enerji
temelli stratejik ortakligi pekistirmek icin caba sarfetmislerdir. Donem itibariyle bakildiginda
Ankara ve Tel Aviv iliskileri Mavi Marmara olaylar1 neticesinde zayiflama siirecine girmistir.
Bolgede Israil ve GKRY tarafindan ¢ikarilacak gazin Yunanistan iizerinden Avrupa pazarlarina
tasinmasina yonelik East Med projesi ve Adanin giiney kiyisinda Vassilikos yakinlarinda Israil
ile GKRY ortakliginda bir sivilastirilmig gaz tesisi kurulmasi planlanmistir. Bununla birlikte
yeni projelerin hayata gegmesi de giindeme alinmistir (Prontera ve Ruszel, 2017: 145-146).

Tiirkiye Cumbhuriyeti Digisleri Bakanligi tarafindan yapilan Dogu Akdeniz sorununu
tanimlamasi ise Yunanistan ve GKRY odaklidir. Ciinkii Disisleri Bakanlig1 nezdinde bdlgedeki
sorunun kaynagi Yunanistan ve GKRY yoneticileri ile maksimalist hedefleridir. Dolayisiyla
Ankara ve Lefkosa’nin haklarinin yok sayilmasidir (T.C. Disisleri Bakanligi, 2021). Bolgede
bulunan kiyidas iilkelerden ozellikle Tiirkiye’nin tanmimadigi GKRY ile olan iliskiler ve
Ankara’dan bagka bir devlet ya da kurulus tarafindan devlet statiisiiyle taninmayan KKTC’nin
yani sira bolge dis1 aktorlerin bolgeye miidahil olmak istemeleriyle bir ¢oziime ulagsmak da
zorlagmaktadir. Aslinda Dogu Akdeniz’de kesfedilen hidrokarbon kaynaklarinin giin yiiziine
cikmast bolgede daha yakin is birlikleri i¢in Onemli firsatlart sundugu dikkatlerden
kagmamalidir. Bunun yaninda ne yazik ki, catisma potansiyeli de unutulmamalidir (Onal, 2023:
75). Ulger’e gore de bolgede catisma ve gerilim atmosferi mevcuttur. Kiyidas olarak sayilan
devletler arasinda ¢ok sayida siyasi ve hukuki anlagsmazliklar bulunmasindan bahisle;
anlagmazliklarin bir boliimii ¢6ziime ulagmada yasanan zorluklar ya da imkansizliklar nedeniyle
dondurulmus vaziyette beklerken, gelecek acisindan alevlenme ihtimali vardir. Dolayisiyla
bolgedeki iligkiler ve gelismeler dostluk temelinden degil de rekabet ve hasimlik iizerinden
yorumlanmaktadir. Hatirlatmak gerekirse Tiirkiye ile Yunanistan arasindaki uyusmazliklar
Ozellikle Soguk Savas doneminde Kibris Adasi digsinda sogumaya birakilmistir. Kimi zaman
1sinma siiregleri yasansa da belirli bir noktadan sonra durulmaktadir. Bu unsurlarin disinda
Yunanistan’in 1981 yilinda AB (AT) iiyesi olmasi ve 2004 yilinda GKRY 'nin Birlik’e iiye kabul
edilmesi ikili itilaflarin ¢ok boyutlu bir yapiya biiriinmesine yol agmugtir (Ulger, 2020: 263).
Goriildigii tizere Dogu Akdeniz’i kriz haline getiren unsurlar salt enerji temelli goriilmemelidir.
Bunun yam sira kokli ve ¢oziimii kolay olmayan ve alt yapisi giiclii krizlerin rehberliginde
meydana ¢ikmaktadir. Bu nedenle de ¢ok boyutlu bir hale biiriindiigii goriilmektedir. Kiyidag
iilkeler arasindaki rekabet ve gatigma risklerini tanimlarken s6z konusu arka plan1 gérmek bu
acidan ¢ok onemlidir. Tiirkiye ile Yunanistan, Tirkiye ile GKRY, Tiirkiye ile Misir ve Tiirkiye
ile Israil arasindaki itilaflar ve ittifaklar sorunu daha da karmasik hale getirmektedir. BM Deniz
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Hukuku Sézlesmesi’nde yer alan 200 deniz mili menzilinin uygulanabilmesine iliskin hiikmii
ikili ve ¢ok tarafli itilaflar1 ortaya cikarmakla birlikte ¢oziime giden yolu da engelli hale
getirmektedir (Adar ve Toygiir, 2020: 1-3). Israil’in gaz rezervleri ile ilgili faaliyetleriyle giin
yliziine ¢ikan; Tiirkiye, Yunanistan, GKRY ve KKTC temelli baslayan; Israil basta olmak iizere
Misir ve Libya gibi kiyidas tilkelerin yaptigi ikili ve ¢ok tarafli anlagmalar ile Yunanistan’in
Meis Adasi iizerinden deniz yetki alanlarina iliskin iddias1 sorunu daha da karmasik hale
getirirken, bolge dis1 aktdrler olarak goriilen Fransa gibi iilkelerin miidahil olmak istemeleri ve
AB’nin {iiye iilkeler nezdinde midahillik iddiast neticesinde Dogu Akdeniz’i sularin
serinlemedigi bir bolge yapmaktadir. Burada 2019 yilinda Tiirkiye’nin Libya ile yapmis oldugu
deniz yetki alanlarinin smirlandirilmast anlagsmasi siiregte Onemli bir husus olarak
degerlendirilmektedir. 2020 tarihli Yunanistan-italya deniz yetki alanlar1 anlasmas1 da énemli bir
durum olarak yer almaktadir. Ciinkii bu anlasmada Meis Adasi unsuruna deginilmedigi
gorlilmektedir. Boylece Yunanistan’m Dogu Akdeniz 06zelinde ortaya koydugu tezi
tekrarlamadig: dikkat cekmistir (Ulger, 2020: 271-277). Dogu Akdeniz’deki enerji rezervi
onemli bir unsur olarak tek basina olmasa da itilaflara konu olmaktadir. Ancak 6zellikle ifade
etmek gerekirse buradan ¢ikarilmasi dngoriilen dogalgaz miktar1 az olarak da goriilmemelidir.
ABD Jeolojik Arastirmalar Enstitiisii tarafindan 2010 yilinda yapilan bir arastirmanin
aciklanmasiyla Dogu Akdeniz hidrokarbon kaynaklar1 bakimindan Levant Havzasi’nda tahmini
olarak 3,46 trilyon metrekiip gaz ve 1,68 milyar varil petrol; Nil Deltast Havzasi civarinda
tahmini olarak 6,32 trilyon metrekiip dogalgaz ve 1,76 milyar varil petrol rezervi bulunabilecegi
degerlendirilmektedir. Yine bdlgede Herodot havzasinin kesfedilmesiyle ilgili 6nemli bir
potansiyelden s6z edilmektedir (Onal, 2023: s. 74). Bu rapora gore, yaklasik degeri 1,5 trilyon
dolar olan 30 milyar varil petrole esdeger sayilabilecek hidrokarbon yataklarinin bulundugu
ifade edilmektedir. Aragtirmanin yapildigi1 yil bakimindan ortaya konan hesaplamaya gore soz
konusu bolgenin rezervi Avrupa’nin 30 yillik dogal gaz ihtiyacini karsilayabilecek seviyededir.
Yeni kesiflerle bu verilerin ¢ok daha yiiksek seviyelerde olabilecegi tahmin edilmektedir (BAU,
2023). Burada calismanin ana temasi i¢inde yer alan AB acisindan bakildiginda, Akdeniz’e
yonelik bir dizi politikadan s6z etmek miimkiindiir. S6z konusu politikalarin basariya
ulasilamadigi durumlarda da aksayan yonler giincellenerek yeni bir siire¢ baslatilmistir. Bu
manada AB’nin Manners tarafindan ortaya konan normatif gili¢ temelli yaklagimlarinda 1israrci
olmaya calistig1 fikri one ¢ikabilir. Ayrica AB’nin bir degerler biitiinii olarak (Balkir, 2007: 2-5)
lanse edilmesinin yaninda entegrasyon siirecinin devam ettigini de sdylemek onemlidir. Buna
ragmen Fransa’nin bdlge dis1 bir iilke olarak Dogu Akdeniz meselesine miidahil olmak istemesi
ve AB’den bagimsiz bir sekilde politika iiretmek istemesi dnemli bir tartisma konusudur.
Fransa’nin Yunanistan ile yaptigi giivenlik temelli anlagsmalar ve Yunanistan ile GKRY ’nin
politik hedeflerine bakildiginda AB’nin normatif gii¢ temelli yaklagimlarinin ulusal devletlerin
cikarlariyla ne derece Ortiistiigii hayli tartisilan bir konudur. Bu acidan bakildiginda AB’nin
Dogu Akdeniz Politikasini tek bir bakis acisiyla yorumlamak kolay degildir. Zira ge¢cmisten
giiniimiize AB’nin ilgi gosterdigi Akdeniz’de enerji giizergahlar, ticaret agisindan iyi bir pazar,
yeni enerji kaynaklari, 2004 genislemesiyle yeni sinirlarinin varligi ve varsa kiiresel bir gii¢c olma
hedefi dogrultusunda bdlgeye kayitsiz kalmasi beklenemez. Ayrica enerji ihtiyacinin
kargilanmasi konusunda Rusya’ya olan bagimliligin azaltilmasi baglaminda buradaki enerji
kaynaklarina ihtiyag duydugu inkar edilemez bir gergektir. Bununla birlikte Kuzey Atlantik
Pakt1 (NATO) iiyesi olmayan iilkelerin yeni sinir komsulari olmasi dolayisiyla da Akdeniz
iilkeleriyle iyi iliskiler gelistirme cabasini gormek gerekmektedir. Bu agidan ortaya konulan
politika hedefine bakildiginda “askeri iisler ve gokyiiziinde savas ucaklari yerine iginde
Ogrencileri, turizmcileri, akademisyenleri ve 1is adamlarimmi tasiyan yolcu ugaklarina
odaklanilmasiyla var olan 6n yargilar kirilabilecektir” (Balkir, 2007: 5) climlesi anlasilabilir bir
fikir vermektedir. AB’nin Manners tarafindan ortaya konan alti yol ve dokuz ilkesine
odaklanildiginda bu fikirler biitiinii ile uyumlu bir yaklasimim oldugu ileri siiriilebilir. Ornegin
enerji alaninda yapilacak bir ticaretin ya da paylasimin siirdiiriilebilir ve gilivenli olmasi
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onemlidir. Bu da ancak ve ancak ¢atisma ortaminin bulunmadig1 ve paydaslarin siirece dahil
edildikleri bir ortamla siirdiiriilebilir olabilir. S6z konusu ilkelerden biri de siirdiiriilebilirlik
oldugu hatirlanmalidir. Manners tarafindan ortaya konan bu baglikta da belirtilmektedir ki,
komsu {ilkelerle is birligine dayali yakin ve bariscil iliskiler, AB’nin komsulariyla 6zel iliskiler
yoluyla gelistirilmektedir (Manners, 2008: 48-49).

5. YUNANISTAN’IN DIS POLITiKA HEDEFLERI VE DOGU AKDENIiZ
POLITIKASI

AB’nin Dogu Akdeniz baglamindaki Onemseme boyutu ile ilgili bir siiphe
bulunmamaktadir. Hatta zamanla daha Onemli bir bolge olacagim diigiinenler haksiz
cikmayabilir. Bir 6nceki baslikta bu hususlar detayl: bir sekilde ifade edilmis ve AB agisindan
Dogu Akdeniz’in ne derece onemli oldugu vurgulanmistir. Burada yirmi yedi liyesinden ikisi
olan Yunanistan ve GKRY’nin politikalar1 konuyu farkli bir alana c¢ekmektedir. Ciinkii
Yunanistan ve GKRY’nin AB’nin politik yontemlerinin aksine ve AB catis1 altinda degil de
ulusal ¢ikarlar1 baglaminda bagimsiz politika izlemek istedigi dikkat ¢ekmektedir. Bu iki iilke,
Fransa ile ikili anlagmalar hayata gecirmeye calismakta ve Paris yonetimi de bir sekilde bolgeye
miidahil olmak istemektedir. Burada Atina yonetiminin AB iiyeligini kendi ¢ikarlan
cer¢evesinde kullanmaya calistigina yonelik izler vardir. Yunanistan, ABD disindaki diger
uluslararas1 aktorlerle iliskilerini gelistirerek bagimsizligini ve bolgesel ve uluslararasi sistem
icindeki konumunu gii¢glendirmeye calismak istemistir. Ayn1 zamanda AB {iyeligini kendi
konumunu giiglendirmek i¢in kullanma c¢abasindadir (Helenic Republic Ministry of Foreign
Affairs, 2023). Yunanistan’in {iyeliginin kabul edilmesi tartismali bir ortamda gerceklesmigse de
iiye devletler Yunanistan’in desteklenmesi ve iiyelik siirecinin olumlu olmasi gerektigini
vurgulamiglardir. Ultan’in analizine gore Atina’nin AT nezdinde siyasi agidan, cografi
konumlandirma agisindan ve hem kiiltiirel hem de ticari baglamda &nemli bir yeri vardir. ik
olarak bakildiginda siyasi onemi goze c¢arpmaktadir. Askeri yonetimden cikip demokrasi
siirecine evrilme durumunun desteklenme ihtiyact belirmis ve AB’ye giden siirecte dnemli bir
ortak olmasi desteklenmistir (Ultan, 2022: 723-724). Ozellikle vurgulamak gerekir ki,
Yunanistan’in cografi konumu iiyelik siirecinde etkili bir unsur olmustur. Zira Dogu Akdeniz
konusunda bu husus son derece agik bir sekilde gorilmektedir. Zira Atina, bolge iilkeleriyle
kurulacak kopriiler baglaminda 6n plana ¢ikmistir. Esasen burada Yunanistan’in tyeligi iki taraf
icin de tercih edilebilir bir durumdur. Yani hem giiniimiiz AB’nin faydasina hem de
Yunanistan’in faydasina bir dizi durumu gostermektedir. Sanilanin aksine Yunanistan’i tek
tarafli ve tamamen Atina’nin ¢ikarlarina hizmet eden bir durum olarak degerlendirmek dogru bir
yaklasim olmayacaktir. Ultan’in da analizini dayandirdigi degerlendirmeye gére Yunanistan’in
AB’ye giris siirecindeki en 6nemli etkenlerden biri sahip oldugu ticari filo kapasitesidir. Bu
ticari filo donem itibariyla diinyanin en biiyligii olarak agiklanmaktadir. AB’nin ticari arag
filosunun yarisinin Atina’ya ait oldugu bilgisi yer almaktadir. Ayrica kiiltiirel olarak da Ortodoks
diinya ile irtibat kurma baglaminda Yunanistan’in iiyeligi 6nemli bulunmaktadir (Dinan, 2005:
457-458). Yunanistan’in “2023-2026 Stratejik Plan1” bu kapsamda Atina’nin gerek dis politikasi
gerekse O0zelde Dogu Akdeniz politikasi agisindan bakis agisini anlamaya yardimci olacaktir.
Yunanistan Disisleri Bakanligi’nin verilerine gore Stratejik Plan alti ana baslik altinda ifade
edilmektedir. Yunanistan’in Strateji Belgesi’ndeki hemen tiim basliklar incelendiginde Atina
Yonetimi’nin uzun vadeli planlari1 AB ve diger uluslararasi kuruluglar etrafinda toplayarak
hayata gegirme istegi dikkat ¢ekmektedir. Ayni zamanda Yunanistan tarihinden gelen etkilerle
birlikte hem AB icinde hem de diinya siyasetinde daha fazla soz sahibi olmak istedigi
goriilmektedir. Tarihsel imaj1 ile giinlimiiz Yunanistan algisin1 dnemseyen Yunan yetkililerin
Helen Diasporasi ile olan baglarin pekistirilmesi baglamindaki politikalar1 kayda deger derecede
gorlilmektedir. Ayrica diinya arenasinda kendi ¢ikarlarimi iyi anlatabilmek ve destek bulmak
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acisindan da vazgegilmez derecede O6nemsemektedirler. Sekil 2°de Yunanistan’in 2023-2026
stratejik plani ve hedeflerine yer verilmektedir.

Iyi komsuluk iligkilerinin tegvik edilmesi, komsu iilkelerle ikili sorunlarin
¢coziimii, diplomatik zorluklarin uluslararas: anlagmalar ve hukuk temelli
¢cOziimii

Ulkenin AB icindeki ve Diinya'daki konumunun giiglendirilmesi
Digadoniikliigiin giiclendirilmesi- Ulusal digadoniikliik stratejisi

Dis politika pozisyonlarinin ve uluslararas: imajimin desteklenmesi
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Insan kaynaklarinin gelistirilmesi, kurumsal iyilesme ve Dasisleri Bakanligi'nin
modernizasyonu

Helen Diasporasiile baglarin giiclendirilmesi

Sekil 2: Yunanistan’in 2023-2026 stratejik plan1 ve hedefleri

Kaynak: (Helenic Republic Ministry of Foreign Affairs, 2023) yararlanarak yazar tarafindan
olusturulmustur.

Bilindigi iizere Atina yonetiminin Tirkiye basta olmak iizere komsulariyla bir dizi
¢Oziimlenmesi kolay olmayan sorunu bulunmaktadir. Benzer sekilde Dogu Akdeniz 6zelinde
GKRY temelli bir dizi problemi goriilmektedir. Yunanistan Cumhuriyeti Disisleri Bakanligi’nin
Stratejik Planlama Dairesi tarafindan hazirlanan 2023-2026 Stratejik Plan1 da bu minvalde
onemli basliklara konu olmaktadir. Iyi komsuluk iliskilerinin tesvik edilmesi yoniinde ortaya
konan bu ilkenin yaninda Ege ve Dogu Akdeniz 6zelindeki hak iddia edilen kita sahanlig1 ve
MEB ile ilgili ihtilaflar da 6ncelikli konu olarak yer almaktadir. Burada Uluslararas1 Hukuk
temelinde bir yaklasim sergilenerek Tiirkiye ile iletisim kanallarmin agik tutulmasi geregi ifade
edilmektedir. BM Deniz Hukuku Sozlesmesi temelinde komsu iilkelerle tiim deniz alanlarinin
simirlandirilmasi siireci 6nemli goriilmektedir (Helenic Republic Ministry of Foreign Affairs,
2023). Hem Yunan tezleri hem de karsit tezler baglaminda irdelenmesi halinde ortaya hayli
karmagik bir yapinin ¢iktigi goriilmektedir. Tiirkiye ile Yunanistan arasinda bir dizi sorun
bulundugu agiktir. Bu sorunlarin basinda Ege’de kita sahanligt ve MEB temelli itilaflar
gelmektedir. Beraberinde de GKRY 6zelinde anlagmazlik konular1 yer almaktadir. S6z konusu
sorunlarin GKRY digindakileri bir nevi dondurucuya konulmus durumdadir. Yani Tiirkiye’nin
“casus belli” ¢ikist ve Yunanistan’in 12 mil konusundaki tezleri sdylemde kalmaktadir. Buna
ragmen Yunanistan devletinin tarihler 1981’1 gosterdiginde AT’ ye tam iiye olarak dahil olmasi,
GKRY’nin ise 2004 yilinda AB’ye katilmasi sorunu ¢ok boyutlu hale getirmistir. Dogal olarak
Dogu Akdeniz konusunda da AB’nin kimi zaman dogrudan kimi zaman ise dolayli taraf olmasi
miimkiin olmustur (Ulger, 2020: 260-270). BM Deniz Hukuku Sézlesmesi’ne gore sahildar
devletin bir dizi haklar1 bulunmaktadir. Buna goére deniz iizerinde miinhasir olarak egemenlik
yetkilerini kullanma hakki yer almaktadir. Burada karasular, bitisik bolge, kita sahanligi ve MEB
akla gelmektedir (Ulger, 2021: 158). Sozlesmenin ikinci maddesi “Sahildar devletin egemenligi
kara iilkesinin ve i¢ sularinin 6tesinde ve bir Takimada Devleti s6z konusu oldugunda, takimada
sularmin &tesinde karasular1 denilen bir bitisik deniz bdlgesine kadar uzanmaktadir. Bu
egemenlik karasular tizerindeki hava sahasim1 ve de bu sularin deniz yatagi ile toprak altim da
kapsamaktadir. Karasular1 tizerindeki egemenlik isbu sdzlesmenin hiikiimlerinde Ongoriilen
metinlerinde ve Ongoriilen sartlar ve uluslararasi hukukun diger kurallar1 dahilinde kullanilir”
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seklindedir. Ugiincii ve dordiincii maddesi ise “Her devlet karasularmin genisligini tespit etme
hakkina sahiptir; bu genislik isbu s6zlesmeye gore tespit edilen esas hatlardan itibaren 12 deniz
milini gecemez. Karasularmin dis sinir1, her noktast esas hattin en yakin noktasindan
karasularmin genisligine esit uzaklikta bulunan hattan olusur” seklindedir (UNIC Tiirkiye,
2001). Tirkiye bu manada BM Deniz Hukuku Sézlesmesi’ni hem ana karalarin hem de adalarin
bu hakka sahip oldugunu teyit etmektedir. Dolayisiyla Tiirkiye’nin Dogu Akdeniz 6zelinde
bakildiginda karasular1 uzunlugu 12 mil, Ege Denizi’nde ise 6 mil’dir. Burada AB ile Ankara
arasinda bir ¢atisma s6z konusu olmamakla birlikte Ankara ile Atina yonetimi arasinda goriis
farkliliklar1 st seviyededir. Tiirkiye Yunanistan’mm 6 milden &teye gidebilecek bir kararim
“casus belli” seklinde savas nedeni sayacagini Tiirkiye Biiyiik Millet Meclisi’nin (TBMM) 1995
tarihindeki karariyla duyurmustur. Yunanistan tezlerinin aksine Ankara adalarin kita sahanlig
salt devletin tamam adalardan olugmaktaysa ve bir takimada devletinden s6z edilmesi halinde
kabul edilmesi gerektigi konusunda israr etmektedir. Boylece Yunanistan’dan 6rnekle adalarin
degil ana karanin esas alinarak kita sahanlig1 ve MEB belirlenmesi gerektigini 6ne siirmektedir.
Atina yonetimi ise Ege’deki itilafli konularda BM Deniz Hukuku Sozlesmesi’ne atif
yapmaktadir. Buna ragmen benzer bazi kararlar alan ve Yunanistan’in tezlerini g¢iiriiten
Uluslararasi Adalet Divan1 (UAD) kararlarii ve igtihatlarin1 giindeme getirmemektedir.
Buradan da anlagilacagi iizere Yunanistan hem kara devletlerinin hem de biitiin adalarin kita
sahanligini bulundugunu dile getirmektedir. Yunanistan tarafindan tezlerini giiglendirmek adina
Meis Adasini 6rneklendirerek hesaplama yapilmaktadir. Diger taraftan Yunanistan Italya ile
imzaladig1 2020 tarihli deniz yetki alanlarinin sinirlandirilmast konusunda benzer tezi ileri
siirmemistir (Ulger, 2021: 159-161). Dikkat edilirse Atina yonetimi her firsatta Uluslararasi
Hukuk konusuna ve komsularla iyi iligkiler kurarak diplomasinin gii¢clendirilerek sorunlarin
coziilebilecegine vurgu yapmaktadir. Fakat Tiirkiye’nin tezlerini dogrulayan ve uluslararasi
hukuk baglaminda 6nemli bir kurulus olan UAD ictihatlarini tezlerini olustururken dikkate
almamaktadir. Yani sdylemde Manners tarafindan dile getirilen unsurlar yer alirken, bu manada
tutarli bir tutum sergileyemedigi diistiniilmektedir. AB tarafindan ilgili konular giindeme
geldiginde yapilan agiklamalara bakildiginda da Yunanistan tezlerinin desteklendigi
goriilmektedir (Ulger, 2021: 161). AB’nin normatif gii¢ temelli yaklasimlarinda bakildiginda iiye
devletiyle dayanisma ve siirdiiriilebilir barig basliklariyla ériintiilemenin miimkiin olup olmadig1
ya da normatif gii¢c tanimlamasiyla Ortiisiip Ortiismedigi tartisma konusu olmaktadir. Bir baska
nokta ise Yunanistan’in 6zellikle Fransa ile yapmis oldugu anlagsmayla ilgilidir. Bu anlagma
AB’nin ortak dig politikasinin disinda yapilan ve bir nevi ulusal ¢ikarlarimi 6nceleyen bir
yaklagim olarak yorumlanabilir. Bu anlasma AB’nin Ortak D1s ve Giivenlik Politikas1 (ODGP)
kapsaminda gerceklesmemis ve iki iilkenin de ulusal ¢ikarlar1 kapsaminda viicut bulmustur. S6z
konusu antlasma, Atina ile Paris arasinda “Savunma ve Giivenlik Alanlarinda Is Birligine
Yonelik Stratejik Ortaklik Anlagmasi” basligryla 2021 yilinin Eyliil ayinda Paris’te imza altina
almmistir. Anlagsmaya gore, Yunanistan ve Fransa, savunma, dis politika ve silahlanma
konularinda is birligi yapacaktir. Buna gore taraflardan herhangi birinin egemenlik alaninda
silahl1 saldiriya ugramasi s6z konusu oldugunda diger tarafin yardim etmesi giindeme gelecektir
(Schmid ve Santos, 2022: 12-17). Bilindigi tizere Fransa, Tiirkiye’nin Dogu Akdeniz’de sondaj
faaliyetleri gerceklestirmesi iizerine bolgedeki deniz savas giiciinii artiracagini agiklamigtir. Yine
bu ¢ercevede bir savas gemisi ile Tirkiye’ye mesaj vererek Ankara’yr suclayict agiklamalar
yapilmistir (Casin, 2020). Yine Fransa ile yapilan anlasmanin haricinde Atina’nin ABD ile
yapmaya calistig1 benzer giivenlik ve savunma anlagsmalar1 da bulunmaktadir. Yunanhlarin yeni
ittifak kurma yaklasimlart Dogu Akdeniz’de caydiricilik ve kendi statiisiinii bu alanin Gtesine
yiikseltme anlami da tasimaktadir. Benzer sekilde kiyidas devletlerle olan anlagsmalar ve bolgede
Tiirkiye’nin yer almadig1 ancak diger kiyidas devletlerin bulundugu uluslararasi bir konferans
diizenlenme ¢abalar1 6nemli bir gostergedir (Schmid ve Santos, 2022: 12-17). Atina’nin, Dogu
Akdeniz’de deniz yetki alanlarimin sinirlandirilmasi kapsaminda kiyidas devletlerden olan Misir
ile 6 Agustos 2020 tarihinde bir MEB anlagmas1 imzalamistir. Bu anlagmaya gore Yunanistan ile
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Misir’in deniz sinirlartyla komsu oldugu duyurulmustur (Bostanci, 2023). Bdylece Misir’in
ardindan bolgede anlagma yapilmasi hedeflenen iilkeler Libya ve GKRY olarak belirlenmistir
(Yayci, 2020: 48). Buradan hareketle 6zellikle Yunanistan’in hamlelerini zora sokacak olan
Tirkiye ile BM tarafindan taninan Libya yoOnetimi ile yapilan anlasma onem tagimaktadir.
Ciinkii bu anlagma Yunanistan’in kiyidas devletlerle yapacagi hemen tiim anlagsmalart bosa
cikarabilecek yapidadir. Tiirkiye ile Libya arasinda 27 Kasim 2019°da “Akdeniz'de Deniz Yetki
Alanlarinin Smirlandiriimasi” ile “Giivenlik ve Askeri Is birligi” mutabakat metni imzalanmistir
(Yayci, 2020: 159-160). Yunanistan’in Stratejik Planinda yer alan bir baska unsur esasen Atina
yonetiminin bolgeye olan yaklasimini somut bir sekilde ortaya koymaktadir. Soyle ki, Atina’nin
hedeflerinde “Egemenligimizin ve egemenlik haklarimizin ihlali, ‘casus belli’ ve uluslararasi
hukuka dayanmayan yasadisi antlagsmalar gibi Tiirkiye’nin kiskirtict ve hukuka aykir
davraniglarinin ele alinmasi ve diinyaya anlatilmasi” bagligiyla karsilagilmaktadir.

Bir diger baslik ise “Kibris meselesinin BM kararlar1 temelinde ve Avrupa miiktesebatina
uygun olarak ¢oziime kavusturulmasi” baglamindadir. Dogu Akdeniz meselesiyle de birebir
baglantili goriilebilecek bu politika vurgusu Manners tarafindan ortaya konan ilkelerle ortiisiiyor
gibi gorliinse de gerek Fransa ile girilen ulusal ¢ikar temelli anlagma gerekse ABD ile
yirtttiikleri glivenlik temelli yaklagimlar bir anlamda bu politik sdylemi AB’nin normatif gii¢
yaklagimiyla orantili oldugu fikrinden uzaklasma olarak degerlendirilebilir. Dogu Akdeniz
0zelinde oldukca 6nemli bir yaklasim olarak Stratejik Belgede yer alan bir baska goriise gore,
Atina yonetimi “Ikili iliskilerin ve ittifaklarin tesvik edilmesi ve gii¢lendirilmesi yoluyla iilkenin
dis tehditlere karsi korunmasi ve bu temelde Dogu Akdeniz’in daha genis bolgesinde yeni ve ¢ok
tarafl1 bir atmosferin olusturulmasi” motivasyonunu 6ncelemektedir (Helenic Republic Ministry
of Foreign Affairs, 2023). Burada dikkat ¢ekilmesi gereken hususlarin baginda Yunanistan’in
AB iiyeligi ile birlikte uluslararasi konumunu daha da giiglendirmis bulunmasidir. S6z konusu
durumunu iyi kullanmay1 becerebilmesi de Atina yonetiminin Strateji Belgesi’ndeki s6z konusu
hedeflerine ulasmada 6nemli bir alt yap1 olarak goriilmektedir. Dogu Akdeniz hususu ve Tiirkiye
ile sorun olan adalar meselesinde bu avantaj1 iyi bir sekilde kullanabilmektedir. Tiirkiye ile
yasanan sorunlarda bile AB’yi arkasina almay1 basarabilmekte ve bir nevi AB {iyeligini ulusal
cikarlart baglaminda kullanmaya gayret etmektedir. Ayrica ikili iligkiler agisindan da gerek
Fransa ile yiirtittiigii diyaloglar gerekse ABD ile yaptig1 anlagsmalar Yunanistan’in AB disinda da
ikili ittifak arayiglarim1 ortaya cikarmaktadir. Bu durumun Dogu Akdeniz 6zelinde kiyidas
devletler ile yapmaya ¢alistig1 da gdz ardi edilmemelidir. Iste tiim bu girisimleri ya da kurdugu
ittifaklart AB tiyesi konumuyla birlikte ele alindiginda daha da degerlendirdigi anlasilabilir.
Strateji Belgesi’nde ortaya konan ikinci baslik ise, Yunanistan’in AB icindeki ve Diinya’daki
konumunun giiglendirilmesi seklindedir. Bu bagliklardan bir tanesi de Yunanistan’in Stratejik
Plani’nda yer aldig1 iizere “AB temelinde olusturulan politikalarda Yunanistan’in konumunun
giiclendirilmesi” seklindedir. Ancak c¢ok uzun siiredir Almanya ve Fransa liderliklerinde 6n
plana ¢ikan politika yapim siirecinde Yunanistan’in mevcut kosullar ¢ercevesinde ne derece daha
etkin olacagini kestirmek kolay olmayacaktir. Bu ¢ercevede AB’nin karar alma mekanizmasina
daha etkin bir sekilde katilim saglama istegi s6z konusu hedef maddelerinde goriilmektedir.
Burada yer alan bir baska baslik Dogu Akdeniz 6zelinde son derece ilgi ¢ekmektedir. “Yiikselen
kiiresel giliglerle, Uluslararasi Deniz Hukukuna bagli Afrika ve Latin Amerika iilkeleriyle
iligkileri tesvik etmenin yani sira BM Deniz Hukuku Sézlesmesinin 6nemini vurgulamak ve
kiiresel diizeyde uygulanmasini savunmak” vurgusuyla Yunanistan’in savundugu tezlerin AB
nezdinde de kabul edilip desteklenmesini icermektedir. Yunanistan’in ABD ile olan iligkilerini
gelistirme stratejisi ve NATO dahilinde is birligini giiclendirmesi 6nemli bir baslik olarak
gorlilmelidir. Buna ragmen ve NATO dahilinde denilmesine karsin Yunanistan’in ABD ve
Fransa ile yapmis oldugu giivenlik temelli anlagsmalar1 bir g¢eliski olarak ele almak olasidir.
AB’nin yirmi yedi iilkesi incelendiginde 6zellikle Yunanistan’in iiyelikten beklentisinin ulusal
cikarlarii maksimize etme niyetiyle ve uluslararasi konumunu giiclendirme ile dogru orantili
oldugu ifade edilebilir.
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Yunanistan yonetiminin bir diger Stratejik bashigi ise “Ulusal Disa Doniikliik Strateji”
seklindedir. Bu baslikta 6zellikle enerji temelli unsurlart Dogu Akdeniz 6zelinde degerlendirmek
miimkiin olabilir. Ornegin “Enerji baglantisinin gelistirilmesi ve iilkenin bir enerji merkezi
olarak desteklenmesi” ifadesi son derece iddiali bir sdylem gibi goriinse de Dogu Akdeniz’de
Yunanistan tezleri ¢ergevesinde kurulacak ve kiyidag devletlerin de destekleriyle ortaya konacak
cozlimler Atina yoOnetiminin s6z konusu hedefini hayata gegirebilir. Burada hatirlatilmasi
gereken nokta enerji kaynaklarinin ¢ikarimi ve aktarilmasi konusu hem genis 6lgekte is birligi
hem de bolgesel giivenlik temelinde bir atmosfere ihtiya¢ duymaktadir. Dogal olarak da Atina
yonetiminin bu denli hedeflerine ulasma durumu diger aktorler ve ozellikle AB nezdinde
tartisilabilir. ““Yunanistan’in dis politika pozisyonlarinin ve uluslararasi imajinin desteklenmesi”
baslig1 da aslinda Dogu Akdeniz ile iliskilendirilmektedir. “Yunanistan’in Dogu Akdeniz ve
Giineydogu Avrupa’daki istikrar saglayici roliinii desteklemek ve dezenformasyon ve olumsuz
algilarla miicadele etmek” bagliklar1 Atina yonetimi tarafindan olduk¢a 6nemli bir konumda
tutulmaktadir. Yunanistan yonetimi kurdugu giiclii ittifaklar sayesinde kendi tezlerini diinyaya
kabul ettirebilecegine ve boylece ciddi destekler bulabilecegine inanmaktadir. AB iiyeligi
Ozelinde var olan destegini ABD ve Fransa basta olmak iizere baskaca devletlerle kuracagi
ittifaklar sayesinde daha etkili konuma gelebilecegini diistinmektedir. Ayn1 zamanda AB
tarafindan 6ncelenen iklim degisikligi hususunu sahiplenerek gerekli reformlar1 hayata ge¢irmek
istemektedir. Dolayisiyla enerji bagimliligi konusunda Rusya’ya olan konumunu degistirmek
isteyen AB’yi ikna etmeyi hedeflemektedir. Dogu Akdeniz’deki enerji kaynaklarinin Yunanistan
kanaliyla AB’ye ulastirilmast halinde Rusya’ya olan bagimliligin azaltilmasi saglanabilir,
devaminda da enerji alaninda konumu giiclendirilebilir. Dogal olarak AB igindeki konumunda
da gii¢c kazanmasi saglanabilir.

Yunanistan’m 2023-2026 Strateji Belgesi’nin besinci bashigi ise “Insan kaynaklarinin
gelistirilmesi, kurumsal iyilesme ve Disisleri Bakanligi’nin modernizasyonu” seklindedir. S6z
konusu bu basliktaki maddeler Atina tarafindan son derece dnemli goriilmekte ve Yunanistan
tezlerinin uluslararasi arenada kabulii ile dogru orantili gériilmektedir. Cilinkii Disisleri teskilati
giiclii olan bir iilkenin uluslararasi arenada destek bulabilecegi dngoriilmektedir.

Yunanistan’in Strateji Belgesinde yer alan son baslik ise “Helen Diasporasi ile baglarin
giiclendirilmesi” seklindedir. S6z konusu hususun ne derece 6nemli goriildiigli alinan sonuglar
ya da izlenen politikalarin uluslararasit destek kazanmasi hususlartyla birlikte ele alindiginda
daha net anlasilmaktadir. Atina yonetimi Helen Diasporasi’nin Yunanistan’in Dogu
Akdeniz’deki tezleriyle ilgili onemli gorevler iistlenebilecegine inanmaktadir. Uluslararasi
destek saglanmasi ve bu desteklerle birlikte Yunanistan’in ¢ikarlarinin maksimize edilmesi
planlanmakta; 6zellikle kiiresel giigler ve uluslararasi kuruluslar baglaminda ve diinya kamuoyu
nezdinde Yunanistan’a yonelik iyimser bir havanin olusturulmasi arzu edilmektedir.

Yunanistan yonetiminin 2004 yilinda AB iiyesi olan GKRY ile birlikte hem AB’yi hem
iiye iilkeleri hem de iigiincii iilkeleri etkilemeye ¢alistigi bilinmektedir. Bir anlamda AB’yi de
kendi tezlerine yonelik aciklama yapmaya zorladigi goriilmektedir. Dogu Akdeniz deniz yetki
alanlarina iliskin anlagsmazliklart da wuluslararasi arenaya tasiyarak destek toplamaya
caligmaktadir (Yayci, 2020: 56).

6. BULGULAR

AB, Diinya siyasetinin 6nemli bir aktorii olmak istemektedir. Askeri gligten yoksunluk
nedeniyle kimi zaman elestirilere maruz kalsa da gegmisten giiniimiize bu konumunu korumaya
devam etmektedir. Ancak ortak savunma ve ortak dis politika baglaminda arayislarim
stirdiirdiiglini unutmamak gerekmektedir. Giinlimiizde yirmi yedi iiyeye ulasan AB’ye halen
girmek i¢in yogun caba sarf edildigini hatirlatmakla birlikte AB’den ¢ikisin sadece Birlesik
Krallik 6zelinde gergeklestigini vurgulamak gerekmektedir. Bdylesi bir tablo bile onemli
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isaretler vermekte ve AB’nin imajim ortaya koymaktadir. Isleyisi, karar alma mekanizmasi,
politikalarin uygulanig sekli, ticlincii iilkelere ihra¢ edilen politikalar, uluslararasi arenadaki
degisen diger kosullar karsisinda ortaya koydugu miicadeleler, i¢indeki sorunlari bir sekilde
cozmeyi basarabilme kabiliyeti bakimindan farkli bir aktér oldugu anlasilmaktadir. AB’nin
kendi i¢inde basarili bir siirecle giiniimiize degin gelmesi ve bir¢ok sorunu ¢ézebilmesi siiphesiz
onemli bir hadisedir. Belki de diger aktorlerden ayrilan tarafi da bu olmaktadir. Polonya Disisleri
Bakani Radoslaw Sikorski’nin 2012 yilinda gergeklesen 48'inci Miinih Giivenlik Konferansinda
sarf ettigi sozleri aktarmak degerli olabilir. O donemde AB Ddénem Baskani da olan Sikorski
Almanya’y1 kastederek, “Almanya tipki ABD’nin Birinci Diinya Savagsi sonrasinda oldugu gibi
yeniden dogabilir. Bu manada Polonya olarak, AB ile birlikte hareket edildigi siirece
Almanya’nin hegemonyasina karsi ¢ikilmamaktadir ve destek olunmaya haziriz” ifadelerini
kullanmigtir (Canbolat, 2018:163). Bu ifadelere gore ulusal ¢ikarlar ne olgiide Oncelenirse
oncelensin ge¢misteki krizlerde oldugu gibi AB icinde bir ¢6ziime ulasmak miimkiin olabilir ve
ulusal ¢ikar temelli yaklasimlar ikinci plana atilabilir. Polonya’nin AB i¢inde kalmak kaydiyla
Almanya’nin hegemonyasini destekleme soylemi 6nemli goriilmektedir. Yine AB igerisindeki
bir Almanya’nin ulusal ¢ikar baglaminda kendisi agisindan daha verimli bir yap1 oldugu da ifade
edilmektedir. Yani Almanya AB icinde kalirsa giicli konumunu devam ettirebilecektir
(Canbolat, 2023b, 155-157). Burada Yunanistan 6rnegine bakildiginda AB ile birlikte daha fazla
anlam kazandig1 ve birlikte diisiiniilmesi gerektigi degerlendirilmelidir.

AB’nin farkli cografyalarda ve 2004 genislemesiyle birlikte biiyliyen sinirlar
cergevesinde yeni sorunlar ve firsatlarla karsilastigi da bir gercektir. Ekonomik temelli ve bir
daha savasmama prensibini igsellestirmis yapisiyla yoluna devam eden AB’de “Demokrasi,
hukukun tstinliigli ve insan haklar1” sdylemleri ile “Sert Giig/Hard Power” disinda farkli bir
konumda bulundugu agiktir. Burada AB’nin farkli bir yaklasimla hedeflere ulasmaya calistigi ve
degerler biitlinii olarak adlandirilan yapisiyla tgilincii iilkelere sirayet etmeye calistigr ifade
edilmektedir. Iste burada AB’nin normatif gii¢ politikalari incelenmeye deger bulunmaktadir.
AB Dogu Akdeniz’de de kalict ve siirdiiriilebilir ¢éziimiin normatif giic temelli olacagini
diisiinmekte bu baglamda da bir dizi politika yiiriitmektedir. Buna ragmen Yunanistan’in hem
ulusal ¢ikar temelli hedefleri hem AB igindeki konum hedeflemesi hem de diinya siyasetinde
almak istedigi pozisyon itibariyle karmasik bir yap1 da ortaya ¢ikmaktadir. Dogu Akdeniz’in ¢ok
aktorlii yapisinin yaninda Yunanistan’in komsulartyla olan sorunlart AB’yi zora sokmakta ayni
zamanda Atina yonetiminin Fransa ve ABD ile yapmis oldugu giivenlik temelli anlagmalari
sorunun ¢oziimiinii zorlastirmaktadir. Yunanistan’in Tiirkiye basta olmak iizere komsulartyla
olan ¢ozlimii zor sorunlar1 nedeniyle ¢6ziim kolay goriinmese de AB’nin krizler iizerine insa
edildigi diisiincesi onemli goriilmektedir. Tipki yukarida ifade edildigi ilizere ve Polonya
orneginde aktarildigi lizere AB igindeki bir Yunanistan’in tiim ulusal c¢ikar temelli
yaklagimlarinin torpiilenebilecegi ongoriilebilir. Ciinkii enerji konular1 hem gilivenli bir ortaya
ihtiyag duymakta hem de yiiksek maliyetler nedeniyle is birligine ve dogru aktarim
giizergahlarina ihtiyag hissetmektedir.

7. SONUC

AB’nin AKCT’den giiniimiize degin karsilastiklar1 zorluklar ve Urettigi ¢oziimler kayda
deger referanslardir. AB’nin her genisleme hamlesinin yeni komsular getirdigi 6zellikle 2004
genislemesinin bu manada hayli kapsamli oldugu bilinmektedir. Bdylece yeni komgsularla
birlikte yeni firsatlarla karsilagmig ayni zamanda yeni sorunlarla da yiizlesmistir. AB
Yunanistan’in iyeliginin disinda 2004 genislemesiyle GKRY’ni de biinyesine dahil etmesiyle
Dogu Akdeniz’de yeni bir aktér konumuna gelmistir. AB’nin bolgede uzunca bir siiredir
normatif gii¢c temelli politika yiiriitmeye calistig1 bilinmektedir. Cok aktorlii yapist ve ozellikle
iiye devletler olan Yunanistan ile GKRY ’nin ulusal ¢ikar temelli politikalar1 ve komsulariyla var
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olan derin sorunlar1 nedeniyle AB’nin bolgede 6nemli bir sinav verdigi goriilmektedir. Diger
taraftan Arap baharinda oldugu gibi diger kosullar sabit kalmamakta ¢ok aktorlii Dogu
Akdeniz’de ¢oziime ulagsmak kolay goriinmemektedir. Gegmisten giiniimiize siire gelen kiyidas
devletlerin sorunlarinin ¢dziimii kolay goriinmemektedir. Ozelikle Yunanistan ile Tiirkiye ve
GKRY arasindaki sorunlarin ¢6ziimii bugiinden yarina miimkiin goriinmemektedir. Dogu
Akdeniz’deki enerji alaninda ortaya ¢ikan yeni sorunlarin birlikte ele alinmasi halinde buradaki
krizlerin bitmesi de miimkiin gériinmemektedir. Diger taraftan ¢alismada ornek iilke olarak
secilen Yunanistan’mm dis politika hedefleri ve bolgede ortaya koydugu yaklasimlar
incelendiginde sorunlarin ¢6ziimiine yonelik olumlu bir izlenim edinmek kolay olmamaktadir.
Buradaki ¢6ziim 6nerileri sunlardir:

— Dogu Akdeniz’in ¢ok aktdrli ve ¢ok boyutlu yapisi gegmis ve ¢dzimii zor
sorunlardan arindirtlarak salt enerji temelli bir ¢oziime kavusulmasi kolay
goriinmemektedir. Burada AB’nin krizler {izerine bina edildigi referansiyla gelecek
perspektifi agisindan ¢6ziime ulasmasi imkansiz degildir.

— Enerji konusunun giivenli bir ortam istedigi, maliyetlerin yiiksekliginin is birligini
zorunlu kildigr unutulmamahidir. Bu da Manners’in siirdiiriilebilir  kalkinma,
stirdiiriilebilir baris ve iyi yonetisim gibi ilkelerini 6n plana ¢ikarmaktadir.

—  Uzerinde durulmasi gereken hususlarin basinda BM tanimlamalarinda yer aldig
iizere kiyidas devletlerin hicbirinin dislanmadan bir yaklasim sergilenmesi
gelmektedir. Dolayisiyla AB’nin normatif gii¢ ilkelerinin uygulanmasinin zorunlu
oldugu degerlendirilmektedir.

— AB’nin normatif gii¢ temelli yaklagimimnin Yunanistan gibi iiye tilkelerin ulusal ¢ikar
temelli yaklasimlarinin arkasinda kalmamalidir. AKCT donemi basta olmak iizere
bos sandalye krizi ve Akdeniz I¢in Is birligi konularinda oldugu gibi ulusal
devletlerin bir sekilde AB cikarlarina evrildikleri goriilmektedir. Dogu Akdeniz
Ozelinde de boylesi bir yaklagim uzak ihtimal olarak ele alinmamalidir.

— Bolgede siirdiiriilebilir bir ¢éziime odaklanilmasi 6nemlidir. Ciinkii bolge dis1
aktorlerin  ¢oziimsiizlik {izerine hareket etmeleri ve kiyidas devletlerle
uzlasilamamasi noktasinda politika yiiriitmeleri Yunanistan’in da AB’nin de ¢ikarina
olmayacaktir.

— Bolgenin en 6nemli kiyidag devletlerinden biri olan Tiirkiye’nin dislanmasi
stirdiiriilebilir bir ¢6ziim olmayacaktir. Coziim AB’nin Manners ile ortaya koydugu
stirdiiriilebilir baris, kalkinma ve iyi yonetisim hedefleri esasl olmalidir.

— AB dyesi olmayan kiyidas iilkelerin de icinde yer alacagi genis katilimh
konferanslar diizenlenmelidir. Bdylece siirdiiriilebilir barig, kalkinma ve iyi
yonetigim ilkeleriyle beraber dayanisma ilkesi de 6n plana ¢ikmus olacaktir.

— Bolgede ¢oziimiin geciktirilmesinin kiyidas iilkeler basta olmak {izere higbir {ilkenin
cikarina olmadig1 defaten vurgulanmalidir.

— Kurulacak bir yapiin hakkaniyetli, siirdiiriilebilir ve verimli olmasi i¢in iilkeler ikna
edilmelidir.

— Tirkiye’nin AB ig¢indeki konumunun gii¢lendirilmesiyle Dogu Akdeniz’de ¢oziime
ulagilmasi kolaylasacaktir.

— Yunanistan’in gerek stratejik hedefleri gerekse ABD ve Fransa ile yapmis oldugu
giivenlik temelli anlagmalari AB’nin normatif gii¢ ilkelerinden daha c¢ok realist
soylemlerle agiklanabilmektedir. Burada AB’nin klasik gii¢ odakli politikalardan
ziyade normatif gii¢ unsurlarina odaklanmasina ragmen Yunanistan’in hedefleri bir
paradoks olusturmaktadir. Ukrayna-Rusya savasi AB’yi ve iiye iilkeleri silahlanma
konusunda zorlasa da Dogu Akdeniz’in ¢ok aktdrlii yapisinda bu politikalarin
stiirdiiriilebilir olmasi zor goriinmektedir. AB’nin gegmis olaylardan edindigi
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tecriibeler 1518inda Yunanistan’in normatif politikalara yonelmesi bir zorunluluk
olmaktadir.

Arastirma ve Yayin Etigi Beyam

Bu calisma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmustir.
Yazarlarin Makaleye Katki Oranlari

Yazar 1’in makaleye katkis1 %70, Yazar 2 nin makaleye katkis1 %.30’dur.

Cikar Beyam

Yazarlar agisindan ya da ii¢iincii taraflar agisindan ¢aligmadan kaynakli ¢ikar ¢atigmasi bulunmamaktadir.
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Extended Summary

EU's Normative Power in the Eastern Mediterranean in the Power-Interest
Conflict: The case of Greece

In the 1978 work titled "Memories," authored by Monnet, the expression "Europe will be
built on crises” is used. Dinan has stated that Greece's maritime trade fleet played a significant
role during its EU membership period. It is important that Canbolat not only evaluates the EU as
a "Europe of Values" but also defines it as both a political system and a welfare and security
system. As is well known, the EU is quite different from other international organizations and
has a comprehensive structure regarding the delegation of authority by nation-states in certain
areas. Its policymaking and relationships with third countries also show significant differences.
From this perspective, Manners defines the EU as a normative power. Normative power
encompasses important approaches related to the rule of law, human rights, and sustainable
peace. In the EU, which has 27 member states, Greece's policies in the Eastern Mediterranean, as
discussed in this study, are being closely monitored. Looking at National Strategy Plans and
evaluating some bilateral security agreements, there are attempts to produce independent policies
from the EU as well as efforts to legitimize these policies through the EU. This presents a
challenge for the EU. In a multi-actor structure like the Eastern Mediterranean, it is of great
interest to see whether the EU's normative power-based approaches will be successful and
whether Greece, as a member state, will adopt the EU's policies.

This study aims to contribute to the literature with an original work by analyzing Greece's
claims and the EU's policies within the framework of determined issues through a qualitative
research method that involves cross-reading primary and secondary sources. This study includes
document analysis and case studies of selected countries. Although the moves made by regional
countries in the context of international law and their interpretations of international law from
their own perspectives as well as the volunteering of external actors to intervene, complicate the
issue, the continuous focus on the Eastern Mediterranean in terms of proposed solutions is
maintained. This approach is mentioned to help prevent potential tensions.

It is observed that the EU is attempting to implement normative power-based policies in
the region and is striving to continue this process on the contrary all obstacles, the national
interest-based approaches of member states, and the internal issues of regional countries.
Nevertheless, the policies put forth by Greece are seen to complicate the EU's position in this
regard, as Greece does not consider the solutions attainable through normative power to be
sufficient. Additionally, the agreements made by these countries, namely Greece and Cyprus,
with France and the United States are occurring independently of the EU, indicating a tendency
to cling to national interests. It is important that they are avoiding sustainable and equitable
solutions in this context. The Strategy Documents and official political views they develop
within the Ministry of Foreign Affairs also point to this. However, such solution approaches are
unlikely to be sustainable and equitable and they do not easily align with the EU's normative
power approach. According to the United Nations Law of the Sea, Egypt, Israel, Palestine,
Lebanon, Syria, Turkey, TRNC, GCASC and Greece are the rightful owners in the Eastern
Mediterranean, if they respect the rights and obligations of other states. From this point of view,
a solution that includes all these states should be focused on. An approach that includes the
parties in the solution will have a high chance of success and will ensure that the EU's normative
power-oriented approach is permanent and sustainable. From the EU's perspective, it will be a
significant success despite the attitudes of the member states that prioritize their national
interests.
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The EU's normative power-focused approaches are emphasized. Despite the emergence of
national interest-based policies by Greece, an EU member, past experiences and the EU's
position on a wide range of issues suggest that a solution is not impossible. There are many
historical examples to support this. When looking specifically at the Eastern Mediterranean,
there are factors that necessitate cooperation. Considering the security of energy routes and the
costs of natural gas extraction, it is clear that there will be a greater need for the EU's normative
power principles of sustainable peace, sustainable development, and good governance. As a
conclusion in the Eastern Mediterranean, which has turned into a multi-actor landscape, a
solution that excludes the coastal states does not appear to be sustainable.

It should be explained to Greece and the Greek Cypriot Administration that a solution in
the region will be in the interest of all countries. It should be kept on the agenda that the EU's
ability to solve problems from the past to the present is still a promising issue. The EU's ability
to solve crises should be used here as well. By putting national interests in the background, it
will be in the holistic interest of the EU to transfer all coastal states to Europe with equitable
sharing and sustainable and efficient means. Therefore, rather than approaches that include
military solutions, the steps that the EU will take based on normative power will contribute to
the solution of the problem; it will also serve a successful solution by protecting the interests of
coastal states.
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Ya Borg Yigidin Kamgis1 Degilse? Sifir Kaldira¢ ve Firma Degeri
Tliskisi

Riimeysa BILGIN”

(074

Bazi firmalar, geleneksel sermaye yapisi teorilerinin 6ngoriileri ile uyumsuz olarak bor¢ kullanmamayi tercih
etmektedir. Sermaye yapist literatiiriinde sifir kaldirag olarak bilinen bu durum, son yillarda giderek daha fazla 6nem
kazanmigtir. Bu ¢alisma, Tiirk hisse senedi borsasinda sifir kaldirag tercihini li¢ ana soru ¢ercevesinde ele almaktadir:
halka ag¢ik firmalar arasinda bor¢ kullanmamanin ne kadar yaygin oldugu ve siireklilik arz ettigi, firmalarm bu
tercihlerinde etkili olan faktorler ve sifir kaldirag politikasinin firma degeri tizerindeki etkisi. Bu sorulara cevap
aramak igin, Borsa Istanbul’da islem goren 307 firmanm 2016-2022 yillar1 arasindaki verileri panel veri analizi
yontemi ile degerlendirilmistir. Bulgular, bor¢ kullanmama olasiliginin, karlilik ve nakit oranmi arttik¢a yiikseldigini,
ancak firma biiylikliigii ve ihracat orani arttikca azaldigini gostermektedir. Ayrica, sifir kaldirag politikasinin firma
degeri lizerinde anlamli ve pozitif bir etkisi oldugu bulunmustur. Arastirma sonuglari, sifir kaldira¢ kullaniminin borg
piyasasindaki kisitlamalar veya maliyetlerden ziyade yonetimsel bir tercih oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Sermaye yapisi, Sifir kaldirag olgusu, Firma degeri
JEL Smmiflandirmasi: G32, G34

What if Debt Is Not the Whip of the Brave? Zero-leverage and Firm Value
Relationship

ABSTRACT

Some firms prefer to avoid using debt, contrary to the debt utilization strategies proposed by traditional capital
structure theories. This phenomenon, known as zero-leverage in the capital structure literature, has gained increasing
importance in recent years. This study examines the practice of zero-leverage on the Turkish stock exchange through
three main questions: the prevalence of debt-free practices among publicly traded firms, the factors influencing firms'
decisions to avoid debt, and the impact of zero-leverage policies on firm value. Data from 307 firms listed on Borsa
Istanbul for 2016-2022 were analyzed using panel data methodology to address these questions. The findings indicate
that the likelihood of avoiding debt increases with profitability and cash ratios but decreases as firm size and export
ratios rise. Additionally, this policy increases firm value. The results suggest that deleveraging is more of a managerial
choice than a response to costs associated with the debt market.

Keywords: Capital structure, Zero-leverage phenomenon, Firm value.
JEL Classification: G32, G34
Gelig Tarihi / Received: 01.08.2024 Kabul Tarihi / Accepted: 16.02.2025

Bu eser Creative Commons Auf-Gayriticari 4.0 Uluslararasi Lisanst ile lisanslanmugur. @ G) @

B M

* Dog.Dr., Istanbul Sabahattin Zaim Universitesi, Isletme ve Yonetim Bilimleri Fakiiltesi, Uluslararas1 Ticaret ve
Finansman Boliimii, rumeysa.bilgin@izu.edu.tr, ORCID:0000-0002-5919-0035.

251



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https://dergipark.org.tr/tr/pub/optimum

Bilgin — What if Debt Is Not the Whip of the Brave? Zero-leverage and Firm Value Relationship

1. GIRIS

Geleneksel sermaye yapist yaklagimlart firmalarin bor¢ kullanmasi gerektigini savunur.
Bu alanin 6ncii calismalarindan biri olan Modigliani ve Miller’in 1958 makalesinde iflas
maliyetlerini gbz ard1 etmek kosulu ile firmalarin sadece bor¢ finansmamni kullandiklarinda firma
degerinin maksimizasyonunu saglayacaklari gosterilmistir. Bu yaklagimin varsayimlari ger¢ekgi
olmasa da sermaye yapilarinda borca yer vermenin firma i¢in olumlu sonuglarin1 vurgulamasi
acisindan onemlidir. Firmalarin sermaye yapilarini nasil belirledikleri sorusuna verilen ilk teorik
yanit olan Dengeleme Teorisi’ne gore firmanin degerini maksimize edecek sermaye yapisi borg
kaynakli vergi avantajinin iflas maliyetlerinin yol acacagi deger diisiisiine esitlendigi noktada
olusur. Alternatif yaklasim olan Finansman Hiyerarsisi ise dissal finansman ihtiyact duyan
firmalarin 6zsermaye finansmania gore daha az maliyetli oldugu siirece borgluluklarini
arttirmay1 tercih edeceklerini savunur.

Borg ile finansmanin firma sermaye yapilarinin bir pargasi olmasini bir gereklilik olarak
goren gelencksel sermaye yapist yaklasimlarinin agiklamakta zorlandiklar1 bir vakia ise bazi
firmalarin ya hi¢ bor¢ kullanmiyor ya da teorik olarak beklenenden ¢ok daha az bor¢ kullaniyor
oluslaridir. Sifir ya da diisiik kaldirag olgusu olarak nitelendirilen bu durum 6zellikle son yillarda
literatiirde oldukea ilgi ¢ekmeye baslamistir (Saona vd., 2020; DeAngelo, 2021; Saoan vd.,
2023). Bazi firmalarin sifir kaldirag politikasini benimsemelerinin nedenleri olarak finansal
esneklik ihtiyaci, kurumsal yonetisim se¢imleri, yonetimde sdz sahipliginin korunmasi, firmanin
finansal oranlar1 ve makroeckonomik kosullar gibi pek c¢ok farkli faktoriin etkisine dikkat
¢ekilmistir (Huang vd., 2017; Han vd., 2020; Morais vd., 2020; Kokoreva vd., 2023; Bae &
Chung, 2022). Uluslararasi literatiirde sifir kaldirag olgusu ile ilgili cok sayida akademik galigma
yapilmistir. Ancak Borsa Istanbul (BIST)’da faaliyet gdsteren firmalarin sifir kaldirag tercihleri
ile ilgili akademik yazin oldukg¢a sinirli kalmigtir (Bilgin, 2020).

Bu calisma, BIST hisse senetleri borsasinda sifir kaldirag uygulamasini mercek altina
almakta ve {i¢ temel arastirma sorusunun yanmitlanmasini amaclamaktadir; (a) BIST sirketleri
arasinda borg¢suz olma pratigi ne kadar yaygin ve siireklidir? (b) firmalarin sifir kaldirag tercihi
hangi faktorlerden etkilenmektedir? (c) borg ile finansman kullanmayan firmalarin degeri bu
politikadan etkilenmekte midir? Bu sorulari yanitlayabilmek icin, BIST de islem goren 307
firmanin 2016-2022 yillarina ait verileri panel veri analizi kullanilarak incelenmistir.

BIST sirketlerinde sifir borglanma politikasin1  arastirilmasi, Tiirkiye sermaye
piyasasinda finansal karar verme siireglerini anlama, yatirim stratejilerini belirleme ve bu
piyasada faaliyet gosteren firmalara en uygun sermaye yapilarina ulagsmalari konusunda
kilavuzluk etme potansiyeline sahiptir. Firmalarin sifir bor¢lanmay1 se¢mesi bor¢ maliyetlerinin
yiiksek olmasi, Borg piyasasinda taninirliginin olmamasi, bor¢ verenlerden ek bor¢ onayr alma
zorunlulugundan kaginma gibi nedenlere dayandirilabilir. Ote yandan, borgtan kaginma, riskten
kacinan bir yonetim tarzinin benimsenmesi veya firmalarin gelecekteki yatirim firsatlari ile
iligkili olan finansal esneklik arzusundan da kaynaklaniyor olabilir. Bu galisma, sifir borglu
BIST sirketlerinin bu politikay1 takip etmesinin arkasinda hangi motivasyonlarin daha yaygin
oldugu konusunda yol gdsterici olmayr da amaclamaktadir. Bu calismanin ¢iktilari, BIST
sirketlerinin sermaye yapilart kararlarinin muhtemel sonuglarimi anlamalarina da yardimei
olacaktir. Sifir bor¢lanmanin firma degeri iizerindeki etkisini bilmek, firmalarin 6zel kosullarina
gbre en uygun sermaye yapisina ulagmak i¢in alternatif finansman stratejileri arasinda daha
bilingli se¢im yapmalarim saglayacaktir.

Sifir bor¢lanmanin firma degeri iizerindeki etkisinin anlagilmasi yatirimcilar agisindan
da onemlidir. Sifir bor¢ ve firma degeri arasinda gilicli bir pozitif korelasyon olmasi,
yatinmcilarin  bu stratejiyi benimseyen firmalara Oncelik vermeleri gerektigi seklinde
yorumlanabilir. Aksi takdirde yatirnmcilarin orta ve yiiksek diizeyde borcu olan firmalart da
kapsayacak sekilde portfoylerini genisletmesinin gerektigi sdylenebilecektir.
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Calismanin kalan kismi doért béliime ayrilmustir. ikinci boliimde sermaye yapisi ve sifir
kaldirag olgusu ile ilgili giincel literatiir anlatilmistir. Bir sonraki boliimde ¢alismada kullanilan
veri seti ve uygulanan aragtirma metodu ile ilgili bilgi verilmistir. Dordiincii boliimde arastirma
sonuclarina yer verilmis, besinci boliim olan sonug boliimii ile de ¢calisma sonlandirilmistir.

2. LITERATUR TARAMASI

Modigliani ve Miller (1958), deger iliskisizligi yaklagimi ile belli varsayimlar altinda
firmalarin  bor¢lanma ya da 06z sermaye finansmanini tercih etmesinin firma degerini
etkilemedigini savunmuslardir. Bu teoriye gore ister borg ister 6z sermaye kullanilsin, firmanin
degeri sadece gelecekte saglanacak nakit akiglart ve bu nakit akiglarmin riskliliginden
etkilenecektir. Ancak bu yaklasim bir dizi gercek disi varsayimin saglanmamasi durumunda
gecerliligini yitirmektedir. ilk olarak, miikemmel sermaye piyasalarinin var olmasi ve bu
piyasalarda yatirimcilar ve firmalar igin bilgiye ayni diizeyde erisimin olmasi, islem maliyetleri
ve vergilerin ise olmamasi gerekmektedir. Dogrudan ya da dolayl iflas maliyetlerinin olmamasi
ve borgluluk durumunda firma i¢in ek maliyetlerin olusmamas: ise deger iliskisizligi
yaklagiminin gegerli olabilmesi i¢in gerekli diger varsayimlardir. Ayrica, yoneticilerin rasyonel
davranarak firmanin degerini maksimize edecek sekilde hareket edecegi ve yatirimcilarin hisse
senetlerini alip satarken fayda maksimizasyonu yapacaklar1 varsayilmigtir. Gergek hayatta ise bu
varsayimlarin ¢ogu tam olarak saglanamamaktadir. Bu nedenle, Modigliani ve Miller'in deger
iligkisizligi yaklasimi gecerli degildir ve firma degeri sermaye yapisinin karmasikligryla
dogrudan iligkilidir denebilir. Bu sonug, cesitli sermaye yapisi teorilerinin ortaya ¢ikmasina yol
acmugtir. Bu teorilerin ilki olan Dengeleme Teorisi, bir firmanin bor¢ kullanarak dis finansman
ihtiyacinin bir kismint veya tamamini karsilamasi durumunda bor¢lanmanin vergi avantaji ile
iflas maliyetlerinin dengelendigi noktada bu firma i¢in optimal kaldira¢ oranina ulasilacagini 6ne
siirer. Ote yandan, Myers ve Majluf (1984) tarafindan gelistirilen Finansman Hiyerarsisi
Hipotezi, asimetrik bilgi probleminin borg ile finansmanin tercih edilip edilmemesinde ana etken
oldugunu savunur. Firmalar ancak finansman ihtiyaglarini i¢ kaynaklariyla temin edemedikleri
durumlarda digsal finansman arayisina girer ve genellikle 6zsermaye finansmanindansa
bor¢lanmayi tercih ederler. Serbest Nakit Akisi Hipotezi ise, yoneticilerin serbest nakit akigini
hissedarlarin zenginliklerini miimkiin oldugunca arttirmak i¢in kullanmak yerine kendi kisisel
¢ikarlar1 i¢in harcayacaklarini ve bu nedenle borg ile yoneticilerin kontrol altina alinmasi
gerektigini savunur (Jensen, 1986). Bu hipoteze gore, bor¢glanma yoneticileri disipline etmek igin
bir arag olarak kullanilabilir. Firmanin sermaye yapisini anlama ve sekillendirme siirecinde farkl
faktorlerin roliine dikkat ¢eken bu teorilerin en 6nemli ortak yonii ise firmanin bor¢ kullanmasi
gerektigini savunmalaridir.

Bu teoriler 1s1ginda yapilan ampirik calismalar ise firma yoneticilerinin sermaye
yapilarii belirlemelerinde etkili olan bir dizi firmaya 6zgii faktdr oldugunu ortaya koymustur.
Bu faktorler, sermaye yapi1 belirleyicileri olarak adlandirilmakta ve hangilerinin daha onemli
oldugu konusunda literatiirde fikir ayriliklar1 bulunmaktadir. Son yillarda yapilan ¢alismalarin
bulgular sermaye yapisinin belirleyicileri kiimesinin, firmaya 6zgii faktorler (karlilik, likidite,
biiyiikliik ve kurumsal yonetim vb.), finansal stratejiler ve piyasa kosullar1 (borg kapasitesi, vergi
avantajlar1 ve kar yonetimi vb.) ve daha genis ekonomik ve kurumsal degiskenlerin
(makroekonomik faktorler, finansal krizler ve piyasa gelisimi vb.) farkli alt kiimelerin bir
birlesimi oldugunu ortaya koymustur (Gaytan vd., 2022; Czerwonka & Jaworski, 2021,
DeAngelo, 2021; Luo & Jiang, 2022).

Tiim bunlarin yaninda, finansal literatiirde, sermaye yapilarinda hi¢ borcu olmayan veya
bor¢larim1 minimumda tutan firmalar inceleyen sifir kaldirag olgusunu ele alan arastirmalar da
mevcuttur. Kaldirag kullanmayan firmalar1 kaldiragh firmalardan ayiran temel 6zelliklerin neler
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oldugu sorusu iizerinde yogunlasan bu ¢alismalar, firma biiyiikliigii, karlilik, sektorel farkliliklar,
biiyiime firsatlar1 ve sahiplik yapisi gibi karakteristiklerin bu farkliligin meydana gelmesinde
etkili oldugunu gostermistir (Chang vd., 2018; Peter vd., 2022). Sifir kaldira¢ politikasinin
siirekliligini etkileyen faktorler arasinda ise firmaya 6zgii karlilik ve nakit akisi yaratma gibi
unsurlar bulunmaktadir. Firmaya 6zgili olmayan endiistri rekabeti, ekonomik kosullar ve yasal
diizenlemelerin de bu politikanin siirekliligi iizerinde belirleyici role sahip olduklar
bulgulanmistir (Kayo & Kimura, 2011; Zhang, 2016; Rodriguez-Garcia, ve Budria, 2019).

Sifir kaldirag politikasinin firma degeri lizerindeki etkisini inceleyen ¢alismalar farkli
sonuglar ortaya koymuslardir (Deb & Banerjee, 2018; Zhang, 2019; Attaoui vd., 2020). Sifir
kaldirach firmalarin ilk defa banka kredisi kullanmaya baslayacaklarini duyurmalarmin, firma
degerinde 6nemli ve kalic1 bir artisa yol actig1 goriilmiistiir (Zhang, 2019). Diger yandan, sifir
kaldiragh firmalarin finansal sikintt maliyetlerinin daha diisiik olmasi nedeni ile ozellikle
ekonomik daralmalar sirasinda bu firmalarin daha iyi performans gostermesi beklenir. Bu
beklenti firma degerine de yansiyacaktir. Ancak, bu firmalarin beklenmedik degerli yatirim
firsatlar1 igin gereken nakdi olusturmada zorlanmalart veya sermaye maliyetlerinin yiiksek
olmasi firma degeri iizerinde negatif bir etki yapmaktadir. Sifir kaldiragh firmalarin, geng, kiigiik
ve nakit akislarini tasarruflu kullanmak zorunda olan firmalar olduklari ve bor¢ almak
istediklerinde daha yliksek maliyetlerle kars1 karsiya kaldiklari i¢in, diger bir ifade ile finansman
seceneklerinin kisitli olmasi nedeni ile sifir kaldirag politikasini benimsemek zorunda kaldiklar
bulgulanmistir (Devos vd., 2012). Bunun yaninda, yiiksek karliliga sahip ve yatirimci haklart
acisindan yeterli koruma saglayan firmalarin sifir kaldiraca sahip olma olasiliklarinin diger
firmalara kiyasla daha yiiksek oldugu da bulunmustur (Morais vd., 2020).

Son zamanlardaki c¢alismalar firmalarin sifir kaldirag tercih etmelerinin arkasinda
finansal esneklik, yonetsel tercihler, borcun disiplin saglama etkisinden kaginma, kontroliin
korunmasi, karlilik, varlik yapisi, biiyiime imkanlar1 ve iilkenin hukuki ve finansal sistemi gibi
spesifik finansal ve piyasa kosullarinin yer aldigin1 agiga ¢ikarmigtir (Huang vd., 2017; Morais
vd., 2020; Kokoreva vd., 2023; Bae & Chung, 2022). Hgin(; bir sekilde, baz1 firmalar, yiiksek
kaldirag ile yiliksek karlilik arasinda pozitif bir iliski oldugunu 6ngoren teoriye ters diisecek
sekilde sifir kaldiraci tercih etmektedirler. Firmaya 6zgii yonetsel ve organizasyonel 6zelliklerin
de bu kararlar1 énemli 6lgiide etkiledigi gdzlenmistir. Ornegin, yiiksek teknoloji firmalar1 karsi
karsiya kaldiklar1 finansal kisitlamalar nedeni ile sifir kaldiraci tercih etmektedir (Kokoreva vd.,
2023). Diger taraftan, aile sirketleri gelecekteki yatirimlar igin finansal esnekligi korumak ve
karar alma siirecinde kontrolii elinde tutmak amaci ile sifir bor¢ tercihinde bulunmaktadir
(Fardnia vd., 2023). Sifir kaldirag olgusunun bazi iilkelerde gdrece daha yaygin oldugunu
bulgulayan caligmalar da mevcuttur (Han vd., 2020). Finansal sistemler ve yatirimci ile
alacaklilar1 koruyan yasal ¢ergeveler gibi iilkeye 6zgi faktorlerin de bu firmalarin bu politikay1
tercih etmesini tesvik edebilmektedir. Anglo-sakson hukuk sistemlerine, piyasa odakli finansal
sistemlere sahip ve yatirimei ile alacakli haklarinin daha giiglii korundugu tilkedeki firmalar daha
fazla sifir kaldiraca sahip olma egilimindedir (Morais vd., 2020). Ayrica, makroekonomik
kosullar ve son donemdeki finansal krizler sermaye piyasasi agirlikli finansal sistemlere sahip
iilkelerde sifir kaldira¢ egilimini arttirmistir (Morais vd., 2022). Diisiik bliylime imkani, diisiik
temerriit riski ve yiiksek nakit varligi gibi faktorler nedeniyle sifir kaldirag siirdiiriilebilirlik
gostermektedir. Yiiksek marjinal vergi oranlari, firma biiyiikliigiiniin artmasi, yiiksek karlilik ve
daha fazla likidite ile birlikte sifir kaldiracta azalma goriilmektedir. Ayrica, yiiksek temsil
maliyetlerine sahip firmalarin miimkiin oldugunca kaldiragsiz kaldig1 tespit edilmistir (Jung vd.,
2023).

Uluslararas1 alanda sifir kaldirag olgusu ile ilgili ¢cok sayida ¢alisma yapilmis ve genis
bir literatlir meydana gelmis olmasina ragmen Tiirkiye baglaminda yapilan aragtirmalar oldukga
siirhidir.  Bilgin  (2020) BIST sirketlerinde sermaye yapisi belirleyicilerini  inceledigi
calismasinda sifir kaldirag olgusunun Tirkiye’deki halka agik sirketlerde de gdzlemlendigini
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bulgulamistir. Ancak, kaldira¢ kullanmayan firmalarin bu tercihlerinin firma karlilig1 tizerindeki
etkisi su ana kadar incelenmemistir. Bu g¢aligsma, ilk defa Tiirk firmalariin sifir kaldirag tercih
edip etmedikleri ve bu tercihlerini etkileyen faktorlerin yani sira kaldirag kullanmamanin firma
karlilig1 tizerindeki etkisinin de detayl bir sekilde irdelemesi ile literatiirdeki énemli bir boslugu
doldurulmusg olacaktir.

3. VERIi VE YONTEM
3.1. Veri

Bu c¢alismada 2016-2022 yillar1 arasinda BIST’de islem goren sirketlerin firma
diizeyindeki yillik verileri kullanilmistir. Calisma periyodunun belirlenmesinde verilerin
ulasilabilirligi dikkate alinmistir. Finnet veri tabanindan ve Kamuyu Aydinlatma Platformu
(KAP) web sitesinde halka agik olarak yayinlanan finansal tablolardan derlenmistir. Sektdr bazli
veriler ise Tirkiye Cumhuriyeti Merkez Bankasi tarafindan Elektronik Veri Dagitim Sistemi
(EVDS) kapsaminda yayinlanan Sektdr Oranlari arasindan derlenmistir. Borsa Istanbul’da islem
goren reel sektor firmalarinin verilerinin analiz edildigi ¢calismada literatiirdeki genel yaklagima
uygun olarak finansal sektor firmalar dahil edilmemistir. Yine literatiirde kabul gérmiis bir
uygulama olan negatif 6zsermaye raporlayan 7 firmanin veri setinden c¢ikarilmasi ile 390
firmalik bir panel veri seti elde edilmistir. Analizinden elde edilecek bulgularin saglikli
olabilmesi i¢in 6rneklem periyodu boyunca en az ardisik ¢ yillik gézlemi olmayan 83 firma da
analize katilmamustir. Nihai olarak 307 firmalik bir veri seti meydana gelmistir.

Strebulaev ve Yang (2013) ile uyumlu olarak bir firmanin sifir kaldiragl olarak kabul
edilebilmesi i¢in uzun ve kisa vadeli mali bor¢ degerleri toplamimin sifir olmasi kurali
benimsenmistir. Tablo 1’de y1l bazinda 6rneklemdeki sifir kaldiragh firmalarin toplam firmalara
orani sunulmustur. Bor¢ kullanmayan firmalarin toplam firmalara oraninda zaman igerisinde
belirgin bir azalma oldugu ag¢ik¢a gériilmektedir. 2016 yilinda 6rneklemde yer alan 275 firmadan
43’Unln, diger bir ifade ile %15,6’siin kaldirag kullanmadigi belirlenmistir. Ancak 2022 yilina
gelindiginde bu oran 29 firma ile 303 firmanin %9,6’s1 olarak gergeklesmistir. Caligma
periyodunun ilk kismi olan 2016-2019 yillar1 arasinda bor¢ kullanmayan firmalarin toplam
firmalara oraninda diizenli bir diisiis gdze ¢arpmaktadir. Ozellikle Kovid-19 pandemisinin tiim
diinya ile es zamanl olarak Tiirkiye’yi etkisi altina almaya bagladig1 2019 yilinda bu oranin
%6,9’a geriledigi goriilmektedir. Ayrica, Kovid-19 salginin ekonomiye olan negatif etkisini
azaltmak i¢in politika yapicilar tarafindan 2020 yilindan itibaren uygulamaya konulan reel
sektore kesintisiz kredi akiginin saglanmasi amagli tedbirlerin bu donemde kaldiragsiz firmalarin
toplam firmalara oranini azaltmadigi goriilmektedir. 2020 yilinda bir 6nceki yila gore artig
gosteren bu oran Orneklem periyodunda yer alan takip eden iki yilda ise oldukga yakin
seyretmistir. Bu durum, bazi firmalarin arz tarafinda saglanan kolayliga ragmen Kovid-19
kaynakli belirsizlik ortaminda borglu olmanin yol acacagi riskleri almak istemediklerini
gostermektedir. Firmalarin sifir kaldirag tercihlerinin ekonomik kosullar disinda firmaya 6zgii
finansal ya da yonetimsel kosullardan etkilenmesi de bu durumun sebeplerinden biri olarak g6z
ontinde bulundurulabilir.
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Tablo 1. Sifir kaldiragli firmalarin tiim firmalara orani

Sifir Kaldirach Firma Kaldirach Firma Toplam Firma
Sayisi Yiizdesi Sayisi Yiizdesi Sayisi
2016 43 %15,6 232 %84,4 275
2017 36 %12,8 246 %87,2 282
2018 34 %11,9 251 %88,1 285
2019 20 %6,9 270 %93,1 290
2020 29 %9,7 269 %90,3 298
2021 31 %10,3 271 %89,7 302
2022 29 %9,6 274 %90,4 303

Kaynak: Yazar

BIST’te islem géren ve sifir kaldirag politikasim tercih eden firmalarin bu tercihlerinin
siireklilik gosterip gostermediginin anlasilabilmesi i¢in panel veri grafiklerinden yararlanilmistir.
Ek 1°de 6rneklemde yer alan 308 firma arasindan 2016-2022 yillarinin en az birinde kaldirag
kullanmayan 67 firmaya ait ¢izgi grafikleri verilmistir. Bu grafiklerde goriildiigii gibi bu
firmalardan 10 tanesi 6rneklem periyodu boyunca kaldiragsiz kalmaya devam etmistir. 20 firma
ise 2016-2022 yillar1 arasinda en az iki kez kaldirag kullanim tercihlerini degistirmistir. 25 firma
2016 yilinda bor¢ kullanmazken 6rneklem periyodunu kaldiragh tamamlamistir. Diger taraftan
12 firmanin ise 2016 yili itibari ile bor¢ kullanmazlarken, 2022 yilinda sifir kaldirag¢ politikasim
uyguladigi goriilmiistiir.

Tablo 2. Sektorlere gore kaldiragsiz firmalar

Sektbrler Kaldiragsiz Firmalarin Toplam Firmalara Oram

2016 2017 2018 2019 2020 2021 2022
Bilgi ve iletisim 20% 20% 20% 0% 0% 0% 0%
Elektrik Gaz ve Su 0% 0% 0% 18% 9% 0% 0%
Egitim 0% 0% 0% 0% 0% 0% 0%
Gayrimenkul 100% 100% 100% 100% 100% 100% 100%
Holdingler 21% 16% 14% 9% 9% 12% 14%
Madencilik 60% 60% 60% 20% 20% 20% 20%
Mesleki Faaliyetler - - 100% 0% 0% 0% 0%
Oteller ve Lokantalar 36% 40% 30% 40% 50% 45% 45%
Tarim 0% 0% 0% 0% 0% 0% 0%
Teknoloji 21% 13% 19% 11% 11% 16% 16%
Toptan ve Perakende 24% 21% 18% 13% 21% 16% 16%
Ulastirma ve Depolama 0% 0% 0% 0% 14% 14% 14%
idari ve Destek Hizmetleri 0% 0% 0% 0% 0% 0% 0%
imalat 11% 8% 8% 3% 6% 7% 6%
insaat ve Baymdirhk 13% 13% 13% 0% 0% 14% 0%

Toplam Firma Sayisi

2016 2017 2018 2019 2020 2021 2022
Bilgi ve iletisim 5 5 5 5 5 5 5
Elektrik Gaz ve Su 8 10 10 11 11 12 12
Egitim 2 2 2 2 2 2
Gayrimenkul 1
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Holdingler 42 43 44 44 43 43 44
Madencilik 5 5 5 5 5 5 5
Mesleki Faaliyetler - -

Oteller ve Lokantalar 11 10 10 10 10 11 11
Tarim 2 2 2 2 2 2 2
Teknoloji 14 15 16 18 19 19 19
Toptan ve Perakende 17 19 17 16 19 19 19
Ulastirma ve Depolama 6 6 7 7 7 7 7
Idari ve Destek Hizmetleri 2 2 2 4 4 4 4
imalat 152 153 154 155 159 162 161
ingaat ve Baymdirhk 8 8 8 8 8 7 8

Kaynak: Yazar

Bu bulgular, BIST firmalar1 arasinda sifir kaldirag olgusunun farkli ve firmaya 6zgii
nedenleri olabilecegini gostermektedir. Sektorel bazda yapilan inceleme de bu yargiyr dogrular
niteliktedir. Tablo 2’nin de goriildiigii gibi kaldiragsiz firma oranlar agisindan sektorler arasinda
ciddi farkliliklar bulunmaktadir. Ancak bu oranlar1 yine ayni tabloda yer alan her bir sektdrden
ornekleme dahil olan firma sayilarii da g6z Oniinde bulundurarak degerlendirmek dogru
olacaktir.

Calismada bagiml degiskenler olarak kaldiragsiz firmalar i¢in 1 kaldiragli firmalar i¢in 0
degerini alan Sifir Kaldirag Kukla Degiskeni ve yil sonu hisse senedi fiyatinin dolasimdaki hisse
senedi sayisinin ¢arpilmasi ile hesaplanan Piyasa Degeri kullanilmistir. Bagimsiz degiskenler ise
net karin toplam varliklara boliinmesi ile elde edilen Karlilik, cari varliklarin kisa vadeli
yiikiimliiliiklere boliinmesi ile hesaplanan Cari Oran, nakit ve nakit benzerlerinin kisa vadeli
yiikiimliiliklere bolinmesi ile hesaplanan Nakit Orani, piyasa degerinin defter degerine
bolinmesiyle elde edilen Biiyiime Kapasitesi, sabit varliklarin toplam varliklara boliinmesi ile
elde edilen Varlik Yapisi, toplam varliklarin dogal logaritmasi olarak hesaplanan Firma
Biiyiikliigii, alacak tahsil siiresi ile stokta bekleme siiresinin toplamindan bor¢ ddeme siiresinin
cikarilmast ile elde edilen Nakit Cevrim Siiresi, sektordeki firmalarin toplam yabanci
kaynaklarindaki banka kredilerinin orami olarak hesap edilen Sektdr Borglulugu ve sektor
firmalarinin toplam net karimin aktiflerine orani olarak hesaplanan Sektor Karlilifi olmustur.
Caligmada kullanilan bagimli ve bagimsiz degiskenlere ait aciklamalar ve tanimlayici
istatistikler Tablo 3’de verilmistir.
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Tablo 3. Degiskenlerin Agiklamalari

Degiskenler Aciklama

Sifir Kaldirag Kukla | Kaldiragsiz firmalar i¢in 1 kaldiragh firmalar i¢in 0 degerini alan bir kukla degisken. Bir

Degiskeni sirketin kaldiracsiz olarak tanimlanabilmesi i¢in uzun ve kisa vadeli mali bor¢ degerleri
toplaminin sifir olmasi kurali uygulanmustir.

Piyasa Degeri N ;o C s .
In{ Hisse senedi fivat1 x Dolasimdaki hisse senedi sayis1)

Karlihk Net Kar + Toplam Varliklar

Cari Oran Dénen Varhklar + Kisa Vadeli Yikimlilikler

Nakit Oram

Nakit ve Nakit Benzerleri + Kisa Vadeli Yikiimlilukler

Biiyiime Kapasitesi

Piyasa Degeri + Toplam Varliklar

Varhk Yapisi

Sabit Varliklar + Toplam Varhklar

Firma Bilyiikliigii

In{ Toplam Varhklar)

ihracat Oram

Yurt Dig1 Satiglar + Toplam Satiglar

Nakit Cevrim Siiresi

Alacak Tahsil Siiresi + Stokta Bekleme Siiresi — Borg Odeme Siiresi

Sektdr Bor¢lulugu Sektdr Banka Kredileri + Sektér Yabanci Kaynaklan
Sektor Karhilig Sektdr Net Kan + Sektdr Toplam Varlhiklan
3.2. Yontem

Calisma kapsaminda iki farkli model tahmin edilmistir. Ik olarak 6rneklemde yer alan
firmalarin kaldirag kullanip kullanmama tercihlerini etkileyen faktorlerin belirlenmesi igin
asagidaki lojistik regresyon (ikili tepki modeli) modeli kullanilmusgtir:

Pr(y < 0| X) = P(Xp) (1)

burada y bagimli degisken vektorii, X sabit terim de dahil olmak iizere tim agiklayici

degiskenler matrisi, 8 katsayilar vektoridiir. P(.) ise fonksiyonel form olarak logistik, probit ve
cloglog kullanilmis kiimiilatif dagilim fonksiyonudur. Standart hatalar hem normal ve direngli
olarak tahmin edilmistir.

Bu modelin tahmininde bagimli degisken olarak kaldiragsiz firmalar i¢in 1 kaldiragh
firmalar i¢in 0 degerini alan Sifir Kaldirag Kukla Degiskeni kullanilirken, bagimsiz degiskenler
ise Karlilik, Varlik Yapisi, Nakit Orani, Biiylime Kapasitesi, Firma Biiytikligii, Nakit Cevrim
Siiresi ve Sektor Borglulugu olarak belirlenmistir.
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Ikinci olarak ise kaldiragsiz firmalarin firma degerlerinin sifir kaldirag politikasindan
etkilenip etkilenmedigi incelenebilmesi i¢in asagidaki panel veri regresyon modeli tesadiifi ve
sabit etkiler tahmincileri kullanilarak tahmin edilmistir.

y=XB+u (2)

burada y firma degeri vektorii, X sabit terim de dahil olmak {izere tiim agiklayici degiskenler
matrisi, § katsayilar vektorii, u ise rassal hata terimi vektoriidiir.

Bu modelin tahmininde bagimsiz degisken olarak bir hisse senedinin fiyatinin
dolasimdaki hisse senedi sayisi ile ¢arpilmasi ile elde edilen piyasa degerinin dogal logaritmasi
olan Piyasa Degeri Degiskeni kullanilirken, bagimsiz degiskenler ise Sifir Kaldirag Kukla
Degiskeni, Karlilik, Cari Oran, Biiyiime Kapasitesi, Varlik Yapisi, Firma Biiyiikligii, Nakit
Cevrim Siiresi ve Sektor Karliligi olmustur.

4. ANALIZ SONUCLARI
4.1. Sifir kaldirag politikasim etkileyen faktorler

Boliim 3.1°de sunulan veriler, sifir kaldirag politikasinin BIST firmalar1 arasinda
gozlemlenebildigini ve calisma O6rnekleminde yer alan kaldiragsiz firmalarin yaklagik dortte
birinin bu politikay1 arastirma periyodu boyunca kesintisiz devam ettirdigini gostermektedir. Bu
sonug, bu firmalart sifir kaldirag politikasina yonelten ortak faktorlerin olup olmadigi sorusunu
akla getirmektedir. Bolim 3.2’de verilen esitlik (1)’deki ikili tepki modeli bu faktdrlerin
arastirllmasinda kullanilmistir. Tablo 4’de bu analize ait tahmin sonuglarma yer verilmistir.
Tabloda yer alan altt model g¢iktist ikili tepki modelinin tahminlenmesi igin kullanilan farkli
fonksiyonel formlar ve standart hata tahminleri kombinasyonlarindan olugsmustur. Tablonun
ikinci ve tiglincii siitunlarinda lojistik modele ait katsay1 tahminleri sunulmustur. Bu modellerin
ilkinde normal standart hatalar hesaplanirken ikincisinde direngli hatalar kullanilarak test
istatistikleri ve p-degerleri hesaplanmistir. Dordiincii ve besinci siitunlarda benzer sekilde hem
normal hem de direngli hatalar kullanilarak tahmin edilmis probit model sonuglar1 verilmistir.
Tablonun son iki siitununda ise yine benzer sekilde kiimiilatif loglog fonksiyonel formu
kullanilarak yapilan katsay1 tahminleri gdsterilmistir.

Tabloda goriildiigii gibi, tim modellerde Karlilik, Biiylime Kapasitesi, Nakit Orani,
Firma Biiyiikliigii ve Thracat Orani degiskenleri istatistiki olarak anlaml1 katsayilar iiretmislerdir.
Aktif karlilig1, nakit miktar1 ve bilylime imkanlar yiiksek olan firmalarin sifir kaldirag politikasi
izleme ihtimali bu 6zellikleri gostermeyen firmalardan daha fazladir. Ayrica, kiigiik 6lgekli ve
ihracat orani diisiik olan firmalarin kaldirag kullanmamasi daha muhtemeldir. Karli ve nakit
olusturma kapasitesi giiclii firmalar finansman ihtiyaglarinin bir kismini dagitilmamis karlar ile
kargilama imkanina sahip olmalarinin yaninda diger firmalara nazaran sermaye piyasasindan
daha diigiik bir maliyetle 6z sermaye finansmani yapabilmektedirler. Bu nedenle faaliyetlerini
bor¢ kullanmadan siirdiirebilirler. Tablo 4’de verilen model sonuglari agikca gostermektedir ki
bliyiik ve ihracat oran1 yiiksek olan firmalar sifir kaldirag politikasini tercih etmemektedirler. Bu
durum aslinda gorece kii¢iik ve buna bagl olarak bor¢ piyasasinda taninir olmayan firmalarin
diisiik maliyetli bor¢ bulamayabilecekleri goriisiinii desteklemektedir. Bu firmalarin karli olmasi
da bu durumu degistirmemektedir. Ancak, ¢alisma kapsaminda incelenen firmalarin az da olsa
bor¢ kullanmak yerine tamamen borg¢suz kalmayi tercih ettikleri dikkate alindiginda borgsuzluk
tercihinin borcun maliyetinin disinda baska faktorlerden de kaynaklandigi diisiiniilebilir. Benzer
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sekilde, bir firmanin yurt dis1 satislarinin yurt i¢i satislarina orami arttikga bu firmanin borg
kullanma olasilig1 artmaktadir. Hem firma biiyiikligii hem de ihracat yapma oranmin kaldirag
kullanma ihtimalini arttirmasi biiyiik 6l¢ekli ve yurt disina agilmis firmalarin sifir kaldirag
politikasini tercih etmediklerini gostermektedir. Bu firmalara kamu tarafindan saglanan gérece
diisiikk maliyetli ihracata yonelik yatirim kredisi gibi imkanlarin da bu sonuglar tizerinde etkili
oldugu diisiiniilebilir. Analiz sonuglar1 Nakit Cevrim Siiresi ve Varlik Yapist degiskenlerinin
firmalarin bor¢ kullanip kullanmama kararlar1 {iizerinde herhangi bir etkisi olmadigini
gostermektedir. Ayrica Sektor Borglulugu degiskeni de firmalarin bor¢ kullamip kullanmama
tercihleri ile iligkili bulunmamustir.

Tablo 4: ikili Tepki Modeli Sonuglari

Bagimh Degisken: Sifir Kaldira¢ Kukla Degiskeni

Lojistik Probit cloglog
Model o (direngli . (direngli (direncli
Fonksiyonu Lojistik standart Probit standart cloglog standart
hatalar) hatalar) hatalar)

0.1031%** 0.1031%** 0.0537%** 0.0537%** 0.0808*** 0.0808***
Karhhk

[0.0263] [0.0295] [0.0140] [0.0158] [0.0196] [0.0232]
Biiyiime -0.1387* -0.1387* -0.0729* -0.0729* -0.1061* -0.1061*
Kapasitesi [0.0734] [0.0748] [0.0381] [0.0380] [0.0586] [0.0586]

0.0077 0.0077 0.0043 0.0043 0.005 0.005
Varlik Yapisi

[0.0175] [0.0219] [0.0090] [0.0111] [0.0148] [0.0189]
Nakit 0.0057%** 0.0057%** 0.0031*** 0.0031*** 0.0048%** 0.0048**
Oran [0.0020] [0.0017] [0.0011] [0.0009] [0.0017] [0.0015]
Firma -1.0689%** -1.0689%** -0.5613%** -0.5613%** -0.8328*** -0.8328%**
Biiyiklagii [0.2878] [0.2457] [0.1508] [0.1307] [0.2177] [0.1936]
, -0.0449%** -0.0449%** -0.0234%** -0.0234%** -0.0345** -0.0345**
Ihracat Oram

[0.0172] [0.0165] [0.0090] [0.0086] [0.0136] [0.0134]
Nakit Cevrim -0.0026 -0.0026 -0.0014 -0.0014 -0.0019 -0.0019
Stiresi [0.0033] [0.0039] [0.0017] [0.0020] [0.0028] [0.0034]
Sektir 0.1184 0.1184 0.0605 0.0605 0.0906 0.0906
Bor¢lulugu [0.0890] [0.0801] [0.0472] [0.0411] [0.0730] [0.0666]

11.1884* 11.1884%* 5.8951* 5.8951%* 8.0781 8.0781**
Sabit Terim

[6.6974] [4.4263] [3.5022] [2.2820] [5.4736] [3.7612]
Yil Etkisi Var Var Var Var Var Var
N 1025 1025 1025 1025 1025 1025

Standard hatalar parantez icerisinde verilmistir.

Kaynak: Yazar

*p<0.1,"p<0.05 " p<001
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4.2. Sifir kaldirac politikasi firma degeri iliskisi

Son olarak, sifir bor¢luluk politikasinin firma degeri tizerinde etkili olup olmadigini arastirmak
icin BOlim 3.2°de verilen esitlik (2)’deki dogrusal panel veri modeli kullanilmistir.

Tablo 5’te firma degeri ve kaldira¢ kullanimi arasindaki iliskinin arastirilmasinda kullanilan
tesadiifi ve sabit etkiler tahmincilerinin sonuglart verilmistir. Tablonun ikinci ve tgiincii
stitunlarinda tesadiifi etkiler tahmincisine ait katsayr tahminleri sunulmustur. Bu siitunlarin
ilkinde normal standart hatalar hesaplanirken ikincisinde direngli hatalar kullanilarak test
istatistikleri ve p-degerleri hesaplanmistir. Dordiincii ve besinci siitunlarda benzer sekilde hem
normal hem de direngli hatalar kullanilarak elde edilen sabit etkiler tahmincisine ait sonuglar
verilmistir.

Tablo 5: Kaldirag Oraninin Firma Degerine Etkisi

Bagimh Degisken: Firma Degeri

Tesadiifi Tesadiifi Etkiler Sa(b(;itrEltlklI!er
Tahminci esacu (direngli standart Sabit Etkiler eng
Etkiler standart
hatalar)
hatalar)
0.2354™ 0.2354™ 0.1593" 0.1593"
Sifir Kaldira¢ Kukla Degiskeni
[0.0603] [0.0888] [0.0626] [0.0940]
0.0206™ 0.0206™ 0.0153" 0.0153"
Karhhk
[0.0013] [0.0016] [0.0014] [0.0016]
o 0.0567"" 0.0567"" 0.0513™ 0.0513™
Biiyiime Kapasitesi
[0.0021] [0.0050] [0.0022] [0.0050]
0.001 0.001 0.0025" 0.0025
Varhk Yapisi
[0.0010] [0.0014] [0.0014] [0.0018]
) 0.0314™ 0.0314™ 0.0280™ 0.0280™
Cari Oran
[0.0086] [0.0125] [0.0090] [0.0130]
) 0.9187" 0.9187" 1.0917™ 1.0917*
Firma Biiyiikliigii
[0.0142] [0.0164] [0.0276] [0.0397]
-0.0001 -0.0001 -0.0004™ -0.0004™
Nakit Cevrim Siiresi
[0.0001] [0.0002] [0.0001] [0.0001]
0.0554™ 0.0554™ 0.0408™ 0.0408™
Sektor Karhhgi
[0.0063] [0.0094] [0.0078] [0.0120]
0.7685™ 0.7685™ -2.6544™ -2.6544™
Sabit Terim
[0.2931] [0.3401] [0.5492] [0.7780]
Y1l Etkisi Var Var Var Var
N 1554 1554 1554 1554

Standard hatalar parantez icerisinde verilmistir.
Kaynak: Yazar
“p<0.1,"p<0.05 " p<0.01

Tablo 5’teki sonuglar incelendiginde diger her sey sabitken kaldiragsiz firmalarin degerinin
kaldiragh firmalara kiyasla daha yiiksek oldugu gorilmistir. Firma biiylikligi, karlihigi ve
bliylime imkanlar1 gibi firma degerini arttiran faktorlerin etkileri ayristirildiktan sonra sifir
kaldirag politikasinin firma degerini pozitif etkiledigi sonucunun bulunmasi dikkat gekicidir. Bu
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sonug, Tirkiye 6zelinde kaldira¢ kullanmayan firmalarin finansman se¢eneklerinin kisitli olmasi
nedeni ile sifir kaldirag¢ politikasini benimsemek zorunlulugu duymadiklarini, aksine bu tercihin
finansal esneklik ihtiyact ya da kurumsal ydnetimin tercihi olabilecegini gostermektedir. Boliim
3.1’de agiklanan kaldiragsiz firmalarin toplam firmalara oraninin Kovid-19 kaynakli borg
piyasasmin arz tarafindaki degisikliklere duyarli olmayist bulgusu da bu sonucu destekler
niteliktedir.

5. SONUC

Geleneksel sermaye yapist modelleri, firmalarin bor¢ kullanmasini tesvik eder. Bu
modellerde, bor¢clanmanin vergi kalkani saglayarak ve finansman imkanlarini artirarak firma
degerini maksimize ettigi savunulur. Ancak, bazi firmalar teorik beklentilerin aksine hi¢ borg
kullanmamayi tercih etmekte, diger bir ifade ile sifir kaldira¢ politikasi giitmektedirler. Bu
calisma BIST hisse senedi piyasasi 6zelinde sifir kaldirag olgusunu incelemektedir. BIST
firmalar1 arasinda borg¢suz olma pratiginin yaygmhgi ve siirekliligi, firmalarin sifir kaldirag
politikasin1 tercih etmesine yol agan etkenlerin neler oldugu ve bu politikanin firma degerinin
iizerinde etkisi olup olmadig1 ¢calisma kapsaminda detayli olarak incelenmistir.

2016-2022 yillar1 arasinda Borsa Istanbul’da islem goren 308 reel sektdr firmasinin
verilerinin analiz edildigi ¢alismada, bor¢ kullanmayan firmalarin toplam firmalara oraninin
2016-2020 yillart arasinda azaldigi bulgulanmistir. Ancak Kovid-19 pandemisinin hem global
hem de yerel 6l¢giide etkili oldugu 2020 yilinda bir 6nceki yila gore artis gosteren bu oranda
orneklem periyodunda yer alan takip eden iki yilda ise biiyiik bir degisiklik gdzlenmemistir. Bu
durum pandemi ve sonrasindaki siirecte bazi firmalarin arz tarafinda saglanan kolayliga ragmen
bor¢luluk kaynakli riskleri almak istemediklerini seklinde yorumlanabilir. Firmalarin sifir
kaldirag tercihlerinin ekonomik kosullar disinda firmaya 6zgii finansal ya da yonetimsel
kosullardan etkilenmesi de bu durumun sebepleri arasinda sayilabilir. Sektorel bazda yapilan
incelemede bu yargiy1 dogrular niteliktedir.

Sifir kaldirag politikasinin tercih edilmesini etkileyen faktorler incelendiginde ise
karlilik ve bununla iligkili olarak nakit orani arttikga bor¢ kullanma ihtimalinin arttigi, buna
karsin biiyiilk ve ihracatgr firmalarin sifir kaldirag politikasint daha az uyguladiklar
bulgulanmustir.

Sifir kaldirag politikasinin firma degeri lizerinde anlamli ve pozitif bir etkisi oldugu da
goriilmiistiir. Elde edilen bulgular, 6rneklemdeki sifir kaldirag politikasini uygulayan firmalarin
bu se¢imlerinin bor¢ piyasasindaki kisitliliklar ya da maliyetlerden ¢ok yonetimsel bir tercih
oldugu goriisiinii desteklemektedir.

Sifir bor¢lanmanin firmalar igin bazi énemli avantajlar1 oldugunu aciktir. Oncelikle, sifir
kaldirach firmalar, bor¢luluk yiikii olmadig1 i¢in ana para ve faiz 6demeleri i¢in nakit olusturma
baskisini hissetmeden kar yaratmaya odaklanabilirler. Buna ek olarak, sifir bor¢lu firmalar
borglanma kaynakli faizler ve diger maliyetlerden tasarruf saglarlar. Bor¢lanmadan yatirim
yapabilme imkanina sahip olmalar1 onlerine ¢ikan yeni pazarlara girme ve bilylime gibi riskli
firsatlar1 daha rahat degerlendirmelerine olanak saglar. Ancak, kaldira¢ kullanmamanin bazi
dezavantajlar1 da vardir. Sifir borglu firmalar, bor¢glanmadan biiylimek zorunda kalirlar. Bu
durum, biiylime potansiyellerini kisitlayabilir. Bazi1 yatirimeilarin sifir borg¢lulugu bir olumsuzluk
olarak gdrmesi firma hisselerinin degerini olumsuz etkileyebilir. Bu risklerden dolay1 bir
firmanin sifir kaldirag politikasini benimsemesinin ancak bu politikanin getirdigi olumsuzluklar1
yonetebilmesi durumunda firma degerini arttiracagini sdylemek dogru olacaktir. BIST
firmalarimin biyiik kisminin bu politikay1 tercih etmemesi de bu argiimanmi destekleyen bir
vakiadir. Firmalar, bor¢lanma stratejilerini gelistirirken bu ¢aligmanin bulgularmi gbz oniinde
bulundurarak deger maksimizasyonu hedeflerine dogru yol alabilirler.
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Arastirma ve Yayin Etigi Beyam

Bu calisma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmustir.
Yazarlarin Makaleye Katki Oranlari

Yazar’in makaleye katkis1 %100’ diir.

Cikar Beyani

Yazarlar agisindan ya da ii¢iincii taraflar agisindan ¢aligmadan kaynakli ¢ikar ¢atismasi bulunmamaktadir.
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Ek 1. Sifir Kaldirach Firmalarin yillar icinde bu politikalarimin siirekliligi
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Extended Summary

What if Debt Is Not the Whip of the Brave? Zero-leverage and Firm Value
Relationship

This study examines the zero-leverage practice on the Borsa Istanbul (BIST) stock
exchange. It aims to answer three fundamental research questions: (a) How widespread and
consistent is the practice of having no debt among BIST companies? (b) What factors influence
firms' preference for zero leverage? (c) Will the value of firms not using debt for financing be
affected by this policy? To answer these questions, panel data analysis was used to examine data
from 307 firms listed on BIST for the years 2016-2022. Investigating the zero-debt policy in
BIST companies can enhance understanding of financial decision-making processes in the
Turkish capital market, inform investment strategies, and guide firms operating in this market
toward optimal capital structures.

Understanding the impact of zero-debt on firm value will also benefit BIST investors. A
strong positive correlation between zero debt and firm value may suggest that investors should
prioritize firms adopting this strategy. Conversely, it may imply that investors should consider
expanding their portfolios to include firms with moderate to high debt levels.

The Trade-Off Theory suggests that a firm reaches its optimal leverage ratio when the
tax benefits of debt balance out with the bankruptcy costs. On the other hand, the Pecking Order
Hypothesis argues that asymmetric information is the main factor in the choice between debt and
equity financing. Thus, firms only seek external financing when they cannot meet their financing
needs through internal sources and typically prefer debt at the initial stage. The Free Cash Flow
Hypothesis contends that managers may spend free cash flow on their interests rather than
maximizing shareholder wealth, and thus, debt is used to discipline managers. A fundamental
similarity among these theories, highlighting various factors influencing a firm's capital
structure, is the argument that firms should use debt.

Moreover, there are studies in financial literature addressing the zero-leverage
phenomenon, focusing on firms with no or minimal debt. These studies have identified firm size,
profitability, industry type, growth opportunities, and ownership structure, contributing to the
distinction between leveraged and unleveraged firms. Factors affecting a firm's continued
preference for zero leverage include firm-specific profitability and cash flow generation, while
external factors include industry competition, economic conditions, and regulatory environment.
Despite extensive international research on zero leverage, this topic has rarely been studied
within the BIST context. This study fills an essential gap in the literature by examining the zero-
leverage preferences of Turkish firms in detail.

Annual firm-level data from publicly traded companies in Turkey between 2016 and
2022 is employed. Data was compiled from the Finnet database, and financial statements were
published on the Public Disclosure Platform (KAP) website. The analysis excluded financial
sector firms and firms with negative equity, in line with general literature approaches. Firms
without at least three consecutive years of observations during the sample period were also
excluded, resulting in a final dataset of 308 firms.

First, logistic regression (binary response model) was used to identify the factors
affecting firms' leverage decisions. In this model, the dependent variable was a dummy variable
coded as 1 for leveraged firms and O for unleveraged firms. In contrast, the independent
variables included profitability, cash ratio, growth capacity, firm size, cash conversion cycle, and
sector debt ratio.
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The analysis revealed that firms with high asset profitability and cash levels are likelier
to follow a zero-leverage policy than those without these characteristics. Additionally, smaller
firms and those with lower export rates do not prefer debt financing. Profitable firms with strong
cash generation capabilities can meet some of their financing needs through retained earnings
and often finance equity at a lower cost than other firms. Therefore, they can operate without
debt. However, large firms with high export rates do not prefer a zero-leverage policy. This
finding supports the view that relatively small firms may not find low-cost debt in the market,
even if it is profitable. The fact that firms examined in this study often prefer to remain
completely debt-free suggests that the preference for zero leverage may not be strongly related to
the cost of debt. Also, as a firm's export ratio to domestic sales increases, the likelihood of using
debt increases. The positive effects of firm size and export ratio on leverage indicate that large
and internationally expanded firms do not favor a zero-leverage policy. The analysis shows that
the cash conversion cycle, growth capacity, and asset structure do not affect firms' leverage
decisions. Furthermore, the sector debt ratio was not found to be related to firms' leverage
choices.

Second, the effect of zero leverage policy on the firm value of unleveraged firms was
examined. A panel data regression model using random and fixed effects estimators was applied.
In this model, the independent variable was the natural logarithm of the market value, calculated
as the stock price multiplied by the number of outstanding shares. The independent variables
included profitability, current ratio, growth capacity, asset structure, firm size, cash conversion
cycle, and sector profitability. This analysis shows that in the ceteris paribus, the value of
unleveraged firms is higher than that of leveraged firms. The finding that zero-leverage policy
positively affects firm value, even when controlling for factors such as firm size, profitability,
and growth opportunities, is noteworthy. This result supports the view that contrary to the idea
that firms adopt zero leverage due to limited financing options, it may be driven by managerial
preferences to maintain financial flexibility.

Zero leverage offers several advantages to firms. Firstly, firms with no debt can manage
their financial resources more smoothly due to the absence of debt burdens. They can invest
without incurring interest expenses, allowing them to seize new market opportunities and growth
prospects better. Additionally, zero-debt firms save on interest and other related costs. However,
zero leverage also has disadvantages. Firms may face constraints on growth potential, and some
investors might perceive zero debt as a negative trait that could impact stock values. Therefore, a
firm's adoption of a zero-leverage policy will enhance its value only if it can manage the
associated drawbacks effectively. The fact that a significant portion of BIST firms do not adopt
this policy supports this argument. Firms can use the findings of this study to guide their
strategies toward achieving value maximization while developing their leverage policies.
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ABSTRACT

Numerous research papers have addressed the “human pathology” that negatively affects investment
decisions. However, little emphasis has been dedicated to personality traits that positively influence investment choice
criteria and outcomes. Using Harman's Single factor analysis, we examine the effect of psychological traits in an
investment undertaking in an empirical task of 441 participants employed in different organizations in Istanbul,
Tiirkiye between February 2021 and June 2021. Drawing on positive psychology, we introduce psychological capital
and mindfulness as positive personality traits and assert that these attributes improve both decision-making processes
and investment decision outcomes. This study has practical implication and will assist the investors in their decision-
making.

Key words: investment decision criteria, positive psychology, mindfulness, factor analysis

JEL Codes: D2 D23, D91, G41, C1

Yatirim Karar1 Verme Siirecinde On Yarg: Hatasin Pozitif Psikoloji Yoluyla
Azaltilmasi

Oz

Cok sayida arastirma yatirim kararlarini olumsuz etkileyen “insan patolojisi” iizerine odaklanmaktadir.
Ancak yatinm secimi kriterlerini ve sonuglarini olumlu ydnde etkileyen kisilik ozelliklerine ¢ok az vurgu
yapilmaktadir. Bu ¢alismada, Harman's Single faktor analizi kullanarak, Subat 2021 ile Haziran 2021 tarihleri arasinda
Istanbul, Tiirkiye'de farkl1 kuruluslarda galisan 441 katilimcinin bir yatirim girisimi siirecinde psikolojik 6zelliklerin
etkisini aragtirilmaktadir. Pozitif psikoloji kavramindan yararlanarak psikolojik sermayeye ve farkindalik gibi positif
kisisel ozelliklerin karar verme siirecleri tizerinde olumlu etki yaratcagini ortaya koymaktayiz. Bu ¢aligmanin pratik
¢ikarimlar1 bulunmaktadir ve yatirimcilarin karar vermelerine yardimer olacaktir.

Anahtar kelimeler: yatirim karar kriterleri, pozitif psikoloji, farkindalik, faktor analizi

JEL Smiflandirmasi: D2 D23, D91, G41, C1

Gelis Tarihi / Received: 17.09.2024 Kabul Tarihi / Accepted: 16.02.2025

Bu eser Creative Commons Anf-Gayriticari 4.0 Uluslararast Lisansi ile lisanslannugur. @

BV M

* Assist. Prof. Dr, Istanbul Aydin University, Faculty of Social Sciences, Department of Business Administration,
taranaazimova@aydin.edu.tr, ORCID:0000-0001-6951-5844.

** Assoc. Prof. Dr., Istanbul Aydin University, Faculty of Social Sciences, Department of Business Administration,
burcukucuk@aydin.edu.tr, ORCID:0000-0001-9081-2536.

269



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https.//dergipark.org.tr/tr/pub/optimum

Azimova and Aydin Kiigiik — Debiasing the Investment Decision-making Through Positive Psychology

1. INTRODUCTION

The prevalent paradigm for investment decisions under uncertainty is called the expected utility
theory. Conventional views of security pricing assume that market participants behave with a
purpose of utility maximization (Friedman 1953). It is consistently assumed that investors act in
accordance with Von Neumann and Morgenstern’s (1944) axioms of rational selection.
However, Tversky’s (1979) experimental setting suggests that human beings do not always
behave rationally as portrayed in ordinary finance. In fact, investors traditionally been less able
to objectively evaluate psychological and emotional factors in their trading decisions. In light of
some scraps of evidence from List’s (2004) behavioral theory, market anomalies such as
increased stock price volatility, price deviations, and price bubbles in investors decision are
reffered to as behavioral biases. Behavioral biases are divided into emotional biases and
cognitive errors. Cognitive biases that affect market movements include memory errors,
information-processing mistakes, computational and statistical errors. Emotional bias, is the
distortion in investment decision that is due to a person’s personal feelings. Traditional
psychology has been largely portrayed as a discipline based on disease ideology, such as
disturbing emotions, distorted thinking patterns, and the behaviors associated with them
(Maddux 2004). As the result, the finance is also focuses on psychological preconceptions such
as overconfidence, herding, and loss aversion. Overconfidence refers to biased judgments and
unwarranted confidence in their abilities and knowledge, as well as an investor's tendency to
assume that he or she is better than average. Some of the fundamental studies conducted by
Shiller (2000), Odean (1999) show that overconfidence bias has a fundamental impact on trading
and leads to adverse investments and low quality acquisitions. Herding behavior refers to the
propensity of market makers to imitate the actions of other traders. Three justifications for
herding can be found in the literature (Devenow and Welch, 1996). Dow (2004) recognize the
first one as the payoff externalities, which is defined as the situation of simultaneous trading to
benefit from deeper liquidity. The second rationale is defined by Rajan (1994) and Graham,
(1999) as a reputational mentality bias, which refers to the manager hedging himself against
poor relative performance. Finally, the third reason is revealed by Bikhchandani (2001) as the
informational externalities which are described as noisy but meaningful information that
investors voluntarily choose to comply with.

Seligman (1999, 2000, and 2005) extends traditional psychological concepts to include a new
movement in psychology, which the author calls positive psychology. It is undeniable that
Seligman has been extremely successful in advocating the concept of positive psychology.
However, the idea can be traced back to the works of William James’ (1902) on the concept of
psychology, which has been far more felicitous on the negative side than the positive side.
Positive psychology, according to Seligman, emphasizes how to leverage people's assets, such as
abilities, virtues, and qualities, to make their lives more productive and worthwhile. Behavioral
finance adherents have identified a number of psychological factors that influence the decision-
making. The results of the relevant studies for Tiirkiye from Aren (2015), Kesbi¢ (2016),
Atasever (2017), Divanoglu (2018) are quite promising so far. In contrast to the traditional
framework in which investors form their preferences and beliefs based on psychological biases,
this study observes investors' decision-making process based on positive psychology. Because
the significance of positive psychology is less evident, the primary goal of this study is to
investigate how positive psychological qualities, namely the psychological capital of
mindfulness, may impact investing decisions.
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The study offers several potential contributions to the academic literature. Firstly, Most research
on investment behavior focuses on behavioral biases (for example, overconfidence and herding)
and their adverse effects. Few studies have examined positive psychological traits and their
potential to improve decision-making outcomes. The study identifies psychological capital
(hope, optimism, resilience, and self-efficacy) and mindfulness as factors influencing better
investment decisions. It provides empirical evidence that these positive characteristics can
reduce poor decision-making and improve investment performance. Secondly, Limited research
exists on the role of mindfulness in financial decision-making. The study determined that
mindfulness partially mediates the relationship between psychological capital and investment
decisions, offering a new perspective on how present-centered awareness may impact the way
people invest. Finally, by collecting data during the COVID-19 period, the study sheds light on
how positive psychological traits and mindfulness helped individuals navigate financial
uncertainty during a global crisis. Section 2 communicates some technical points about positive
psychological factors and investment decision criteria in the next section. Section 3 then reports
the sample and the models. The last section offers results and presents conclusions.

2. THEORETICAL AND EMPIRICAL DISCUSSIONS

This study presents an alternative model for investment selection that characterizes investors
with an orientation toward positive psychology. In particular, we investigate whether
psychological capital and mindfulness affect investment decisions. We employ the scale of
investment decision criteria developed by Pasewark and Riley (2010). Employing logistic
regression analysis to the sample of 235 graduate and undergraduate business students at two
government universities, Pasewark and Riley (2010) suggest that investors consider society,
health effects, repay, risk, and corporate data while making investment decisions. The authors
emphasize that social awareness, as well as personal values, affect investment decision. By using
the Investment Criteria Scale in his study, Ahmad (2018) reveals the collaboration of neurology,
psychology, and investor behavior. In particular, the author evidenced a significant correlation
between investment behavior, emotional intelligence, personality, and the neurotransmitters
namely dopamine and epinephrine. According to Chhapra (2018), overconfidence, cognitive
bias, and overthinking all have a substantial influence on investing decisions. In the study by
Lubis et al. (2015) criteria for investment decisions are argued from the perspective of
behavioral finance. In particular, the authors find that personality traits and psychological factors
influence investment decisions. More importantly, personality traits, and defenses are correlated
with the risk criterion, while financial literacy and defenses are related to repaying criterion of
the Pasewark and Riley scale. Rehan and Umer (2017) investigate the effects of cognitive and
emotional biases on financial decisions. The cognitive and emotional biases included in the
study are disposition effect, herding, overconfidence, and overreaction. The regression analysis
results show that risk aversion, anchoring, overconfidence, regret aversion, and
representativeness all have a substantial and favorable influence on investment decisions. The
study, on the other hand, does not reach the conclusion that mental accounting prejudice and
availability bias have a major influence on investor decision.

We want to look at the impact of mindfulness on financial decisions. Mindfulness is defined by
Segal et al. (2002) as a nonjudgmental, non-elaborative, present-centered perception in which
each sensation and idea that comes in the attentional field is accepted and recognized just as it
appears. Mindfulness helps to reduce negative emotions, especially after a stressful situation,
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and improve positive personal qualities such as insight or wisdom. To the best of our knowledge,
there are no scholarly research that investigate the relationship between mindfulness and
financial decisions. However, there is a growing number of studies suggesting that mindfulness
improves decision-making in general. According to Hafenbrack et al. (2014), mindfulness
improves the precision of business judgments, reduces the negative underlying impacts of
impulsive decision-making, and protects organizations from investment failures. According to
Panno et al. (2013), employees may actively apply mindfulness to improve their decision-
making quality in the workplace. Tversky et al. (2016) discover that short-term mindfulness
training reduces'sunk cost bias,' or the proclivity to continue failing initiatives after putting in
effort, time, and money. Russo et al. (2002) suggest that mindfulness assists humans at every
stage of decision making, reduces decision procrastination or avoidance, and abates post-
decision regret. Mindful decision-makers are less prone to overestimate their knowledge and
skills because they are more conscious of their limitations. In particular, Karelaia et.al. (2015)
note that mindfulness increases an individual’s awareness during the decision framing phase,
helps people objectively assess uncertainty, and minimizes irrational escalation of commitment
or sunk cost bias. An important aspect of investment decision making is is the assessment of
relevant uncertainty, which involves a significant amount of systematic and unsystematic risk.
According to Kahneman, Slovic, and Tversky (1982), investors frequently underestimate the
uncertainty directly related with the consequences of their actions. Another part of investment
choices is information gathering and processing. Brown and Ryan (2003) suggest that aware
people analyze information neutrally rather than filtering it via "lenses" that may be prejudiced
owing to cognitive limits, prior experiences, and motivational biases. Kiken and Shook (2011)
provide more evidence that mindfulness lessens the propensity to give greater weight to negative
information than positive information.

Psychological capital (PsyCap), rooted in positive psychology, represents a shift from traditional
measures like economic, social, or human capital. Unlike "what you know" or "who you know,"
psychological capital emphasizes "who you are"—focusing on the individual traits of
confidence, hope, optimism, and resilience (Stajkovic, 2003; Luthans, 2004). Since its
introduction, PsyCap has been widely studied, particularly in the field of organizational
behavior, where it has been shown to enhance employee creativity, attitudes, job satisfaction,
and performance (Nolzen, 2018; Peterson et al., 2011). Beyond the workplace, these traits
positively influence athletic and academic performance (Peterson & Luthans, 2003). However,
its impact on investment decisions remains largely unexplored. Although there is limited direct
research linking PsyCap to investment decisions, existing evidence suggests it may play a
critical role. PsyCap fosters key internal qualities—Ilike systematic analytical thinking, focused
problem-solving, and efficient information processing—that are crucial for financial decision-
making (Wood, 1990). For example, individuals with high PsyCap can filter relevant
information, reduce stress during information searches, and increase decision-making quality
(Papenhausen, 2010; Shin, 2015).

PsyCap also influences risk-taking behavior, a vital aspect of investing. Research indicates that
individuals with greater psychological resources are more likely to view risks as manageable
opportunities, enabling them to take calculated risks with confidence (Lakey et al., 2007,
Dulebohn, 2002). This mindset increases their tolerance for uncertain outcomes, even in
challenging situations (Whyte, 1997). However, the relationship is nuanced. Kiegler et al. (2021)
found that while PsyCap enhances strategic decision-making, its benefits diminish beyond a
certain point, reflecting a curvilinear effect. This highlights the need for balanced psychological
traits to optimize decision-making.
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The role of PsyCap is further clarified by Gao (2005), who demonstrates that an investor's
psychological satisfaction and self-worth shape their value function. Investors without self-worth
experience steeper losses (convex value function), while those with strong PsyCap show greater
gains and resilience (concave value function). These traits can shift the investor's value function
from being excessively risk-averse to a more balanced and opportunity-focused perspective.
That is PsyCap improves decision-making by promoting resilience, optimism, and systematic
thinking and Gao's model supports this by demonstrating how these characteristics reduce
overreaction to losses while increasing gain perception, resulting in better investment outcomes.
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Graph 1: Investors’ Value Function

Source: Gao, L. and U. Schmidt: (2005), “Self Is Never Neutral”

The role of positive psychology and mindfulness in investor performance is still poorly
explained, available data are scarce, and our best knowledge, there is no evidence of a
relationship between positive psychology and investment decision criteria and bottom line
evaluation in Tirkiye. In this study, therefore, we venture to fill this gap and answer the question
of whether hope, optimism, resilience, self-value, mindfulness, and self-efficacy can improve
investor performance and increase the profits as suggested by Gao (2005). Specifically, in
today’s turbulent business environment, these vital characteristics of investors can serve as key
parameters for their investment decisions in financial markets. We expect, on the other hand, that
mindfulness will act as a moderator in the link between organizational psychological capital and
investment decisions. Based on the research, the following hypothesis have been developed:

Hypothesis 1: Organizational psychological capital is related to employee investment decisions
in a positive way.

Hypothesis 2: Organizational psychological capital is related to workers' level of mindfulness.

Hypothesis 3: Mindfulness mediates the relationship between organizational psychological
capital and individual investment decisions.
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3. MATERIALS AND METHODS
3.1 Data

According to Babin et al. (1998), at least 100 respondents should be evaluated in quantitative
research using questionnaires in order to fulfill the empirical techniques of data analysis.
Therefore, this study used the sufficiently large target population of 441 respondents as larger
samples more closely approximate the population and decrease the sampling error. The data used
in this research was collected from questionnaires of respondents including employees who work
in various public and private companies in Istanbul, Tiirkiye. It is worth mentioning that the data
for this study were gathered during the COVID-19 epidemic. The COVID-19 has compelled
enterprises to restructure their working environments and use new methods of operation. This
study, therefore, employs a convenience-sampling method with an online survey. This study
ensures the principles of harmlessness, voluntary participation, and anonymity. The sample for
this analysis consists of data collected between February 2021 and June 2021. Although a total
of 543 responses were collected, missing and problematic responses were eliminated, reducing
the original target population to 441 participants. To perform empirical tests, the paper utilizes
Statistical Package for the Social Sciences (version 22).

3.2 Participants

The frequency and percentage distribution of socio-demographic variables for the sample of 441
are displayed in Table 1:

Table 1: Frequency of socio-demographic items

Variable Number Percentage (%)
™)

Gender Identity Women 196 44.5
Men 206 46.8
Non-binary 39 8.6
Cumulative % 441 100%

Marital Status Married 129 293
Single 312 70.7
Cumulative % 441 100%

Age 18-25 99 22.4
26-35 187 425
36-45 79 18.1
46-55 41 9.2
>56 34 7.8
Cumulative % 441 100%

The Graduation Degree Associate 122 27.7
Bachelor 259 58.7
Master 54 12.2
PhD 6 1.4
Cumulative % 441 100%

Total Work Experience <1 88 20
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1-5 140 31.7
6- 10 99 224
11- 15 41 9.3
16- 20 21 4.8
21-25 12 2.7
>25 40 9.1
Cumulative % 441 100%
Spouse’s Employment Status Working 85 65.9
Not Working 44 34.1
Cumulative % 129 100%
Number of Children 1 57 41.9
58 42.6
3 14 10.3
>4 7 5.1
Cumulative % 136 100%
Business in terms of Capital Private 317 71.9
Public 95 21.5
Public & Private | 29 6.3
Ownership
Cumulative % 441 100%
Investment Preference Gold 193 43.8
Foreign currency 112 25.4
Deposit 31 7
Mutual Funds (Pension | 19 4.3
Funds)
Securities (bonds, stocks, | 86 19.5
repo)
Cumulative % 441 100%

3.3 Methodology, measures and scales

The self-completion questionnaires consist of three sections, the first of which relates to
behavioral or psychological factors, the second to investment decision criteria, and the third to
the demographic variables. This study employs Likert scales such that: investment decisions
scale, organizational psychological capital scale, and mindfulness scale.

3.3.1 Investment decision scale

This study employs the scale of investment decision criteria developed by Pasewark and Riley
(2010). The original scale developed by the authors has 14 items and a five-dimensional factor
structure such as corp. data (a= .779), health (a= .693), risk (a= 644), society (o= .787) and
repay (o= .609). Researchers have maintained linguistic compliance with the scale. In the
adapted version of the scale, the factor loadings of all items ranged from .55 to .81, and the
internal consistency coefficient of the scale is .90. Pasewark and Riley (2010) assert that human
considers the corporate data, repay, risk, society, and health effects of an investment alternative
while carrying out investment decisions. Yet, in this paper, we will consider corporate data
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repay, risk, society, and corporate data criteria. Every item on the 5-point Likert scale, which
goes from "very important" to "not very important,” had to be rated by the participants.

3.3.2 Capital Scale for Organizational Psychology

Capital Scale for Organizational Psychology is a self-report measure introduced by Luthans et al.
(2007) to evaluate the satisfaction of an individual with life as a whole. There are sub-
dimensions for "optimism," "resilience," "hope," and "self-efficacy"” on the Psychological
Capital Questionnaire (PCQ). The original scale overall consists of 24 items with 6 items in each
component. We compute the Cronbach alpha values of the each subscale including resilience,
self-efficacy, hope, optimism. Cetin and Basim (2012) have performed the translation of the
scale from English to the Turkish language. The authors shows that the adapted scale with
indexes of y2/df= 2.07); RMSEA=0.058; TLI=0.88; CFI=0.87 fits well the sample data.
Furthermore, in the adapted scale, the reliability coefficients for the sub-dimensions and the test-
retest values range from 0.67 to 0.85 and from 0.70 to 0.77 respectively. The modified scale uses
the same 6-point Likert scale as the original, with 1 denoting strongly disagree and 6 strongly
agree.

3.3.3 Mindfullness

The Mindfullness scale is a self-report tool used to assess employees' level of present-centered
perception. The original scale, which measures uni-dimensional structure with 15 components,
was created by Brown and Ryan in 2003. In a general adult sample, the predicted Cronbach
alpha value is.87. The scale has been translated from English into Turkish by Catak (2011). The
Cronbach alpha coefficient for the whole scale has been assessed to be.86, while the internal
structure (KMO) has been reported to be 0.78.

4. RESULTS

4.1.Factor Analysis and Reliability of the Scales

A self-report survey serves as the exclusive source for the dependent and independent variables
in this study. A popular technique for introducing sample bias is the use of a single survey
respondent. Common-method bias creates measurement error with a random and systematic
component that jeopardizes the validity and reliability of the results. We use Harman's Single-
Factor detective methodology to mitigate the impacts of common procedures and estimate their
size. In accordance with Harman's protocol, we load all survey observations into an exploratory
factor analysis and subsequently examine the unrotated factor solution to determine the number
of factors needed to account for the majority of the variation seen in the gathered statistics.
According to Podsakoff et al. (2003), if one factor explains most of the variation in the
parameters, then there is common method variance in the sample. Furthermore, a single general
factor will account for the bulk of the covariance between the variables if the sample exhibits a
common technique bias. To identify common characteristics found in employees' replies to scale
items, we conduct an exploratory and confirmatory factor analysis. We incorporate items from
the organizational psychological capital survey, investment decision survey, and mindfulness
survey into our factor analysis. By analyzing the unrotated factor solution findings, we find that
the extracted factor accounts for less than half of the variation, suggesting that the sample is not
biased by typical methods. To confirm the validity and plausibility of statistical data, we conduct
validity and reliability assessments. We employ the Cronbach alpha construct validity analysis
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and the Kaiser-Meyer-Olkin (KMO) measure of sample adequacy analysis. Table 2 reports the

findings of the factor reliability and validity assessments.

Table 2: The summary statistics of survey (N=441)

Items Item Cronbach’s | Explained
Loading o Variance (%)

Mindfulness 928 16.009
I rush through activities without being really attentive to them. .838
I do jobs or tasks automatically, without being aware of what I’m doing. | .828
It seems I am “running on automatic” without much awareness of what | .797
I’m doing.
I find myself doing things without paying attention 779
I drive places on “automatic pilot” and then wonder why I went there. 734
I break or spill things because of carelessness, not paying attention, or | .716
thinking of something else.
I tend to walk quickly to get where I’m going without paying attention to | .705
what I experience along the way.
I snack without being aware that I’'m eating. 701
I could be experiencing some emotion and not be conscious of it until | .692
sometime later.
I get so focused on the goal I want to achieve that I lose touch with what | .661
I am doing right now to get there.
I find myself preoccupied with the future or the past. .658
I find it difficult to stay focused on what’s happening in the present. .653
I tend not to notice feelings of physical tension or discomfort until they | .607
really grab my attention.
I find myself listening to someone with one ear, doing something else at | .582
the same time.
I forget a person’s name almost as soon as I’ve been told it for the first | .520
time.
Organizational Psychological Capital .843 18.087
I feel confident analyzing a long-term problem to find a solution. .808
I usually take stressful flight situations in stride 178
I feel confident helping to set targets/goals for myself. 766
I approach pilot training as if “every cloud has a silver lining. 152
If I have to, I can be “on my own,” so to speak, when flying 152
As a trainee, things never work out the way I want them to. 736
When things are uncertain for me in class/in flight simulator/in the air, I | .726
usually expect the best.
I can get through difficult times in training because I’ve experienced | .704
difficulty before.
I’'m optimistic about what will happen to me in the future as it pertains to | .701
flying.
I can think of many ways to reach my current aviation training goals. .698
Right now I see myself as being pretty successful in training. .693
I feel confident contacting people outside the organization to discuss | .684
problems.
If something can go wrong for me training-wise, it will .684
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I always look on the bright side of things regarding my training process. .679

I feel confident contributing to discussions during class instruction. 672

When I have a setback in class/in the flight simulator/flying, I have | .641
trouble recovering from it, moving on.

At the present time, I am energetically pursuing my training goals. .631

I feel I can handle many things at a time during flight situations. .608

I feel confident in representing my performance in meetings with | .602
instructors/faculty.

If I should find myself in a jam, I could think of many ways to get out of | .599
it.

At this time, | am meeting the goals that I have set for myself. .558
I feel confident presenting information to a group of colleagues. .526
Investment Decision 902 27.989
Has demonstrated high rates of earnings growth in the past 5-10 years 818
Has higher than average cash flow projections for the next several years .809
Has higher than average revenue projections for the next several years .805
Has higher than average earnings projections for the next several years 795
Has demonstrated high rates of cash flow growth in the past 5-10 years 785
Proceeds will be used in a way that benefits society 749

Has recently reported results that were significantly better than expected | .675

Is likely to repay the principal at maturity .640
Has demonstrated increased revenue growth in the past 5-10 years .649
Has lower risk compared to the market in general .636
Proceeds will be used in a way that I find productive .591
Has a high degree of safety .557
Is suitable for conservative investors 551
Total Variance (%) | 62.085
KMO | .909
Chi-Square Bartlett’s Test | 11397,839
P value | .000
Goodness-of-fit measures
AX?=194.45; df =77.78 CFI NNFI IF1 RMSEA RMR
Ay2/df=2.50 92 91 .92 .052 .063

Explanatory factor analysis reveals logical factor constructs based on participants’ responses to
items from each scale. We exclude factor loadings with absolute values less than 0.50. Every
factor loading has a Cronbach alpha statistic greater than 0.80, revealing sensible reliability
among items within individual factors. The findings indicate that the KMO value of the scale is
.955. This value exceeds the least recommended KMO value of .600 accepted in the statistic
literature. Quantitative analyses reveal that Bartlett’s test of sphericity of the scales at p-value =
.000 is statistically significant. The results of empirical estimations show that statistical data are
replicable, sound and the outcomes are accurate. Estimations are shown in Table 2.

In our analysis three of the four factors state the financial perspective of investment decisions
(see Appendix 1). The determinants that load on factor 1, show respondents' answers to question
about the significance they attribute to a firm financial performance while making investment
analysis. High values for factor 1 show the importance of financial statistics in investment
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analysis. Determinants loading on factor 2 and factor 4, represent individuals’ responses to
questions about the significance they assign to financial safety and financial gain in the
investment decision process. An individual with a high value on factor 3 contemplates whether
the proceeds from this investment will be used in a way that is beneficial to society.

We also perform a general statistical analysis to estimate skewness and kurtosis. The parameters
are compatible with the benchmark values. The distribution of the data is accepted to be normal
because the values do not exceed the limits of +1.5 and -1.5 (Tabachnick et al. 2007). These
values are used to examine the statistical data for multicollinearity. The data used in this research
pass the multicollinearity test because the values for skewness and kurtosis values are below 5
(Thompson et al. 2017). Results from the skewness, kurtosis, VIF, tolerance values of the scales
are reported in Table 3.

Table 3: Normality and multicollinearity results

Scales Kurtosis Skewness VIF Tolerance
Organizational  Psychological -.853 1.398 984 1.017
Capital

Mindfulness 409 -467 984 1.017
Investment Decisions -.005 1.126

4.2. Descriptive Statistics for Research Variables and Correlations between Psychological
Capital, Mindfulness and Investment Decision Criteria.

We use Pearson correlation analysis and provide descriptive statistics by estimating the means
and standard deviations of the variables. Means between 3.01 and 4.65 indicate that all
components have a moderate mean range. Importantly, correlation values of r=.327; p<.005
indicate a moderately positive, significant, linear relationship between investment decision
criteria organizational psychological capital. Furthermore, correlation values of r=.100; p<.005
indicate a weak positive significant linear relationship between the investment decision criteria
and mindfulness. In addition, correlation values of r=.128; p<.005 indicate a weak, positive
significant linear relationship between organizational psychological capital and mindfulness.
Estimations on correlation coefficients together with descriptive statistics of the variables are
presented in Table 4.
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Table 4: Descriptive statistic for research variables (means and standard deviations) and

correlations among study variables

M SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.
1.Gender 1.62 | .640 | -
2.Marital Status 1.43 | .644 LA9T7F* | -
3.Age 2.15 | .788 | .565 de67* | -
4.Graduation 51 913 .021 -.063 A77*% -
Degree
5.Total Work | 1.94 | .798 | -.089 361%* | 231** | 031 -
Experince
6.Spouse’s 2.13 | 1.518 | -.476%* | -.107 .077 -.131 102 -
Employment
Status
7 Number of | 1.34 | 474 | -.130%*% | 321%* | 200%* | -.132%* | .542%% | 003 -
Children
8.Business in | 1.80 | .477 | .078 -.087 334 -.040 -.010 -.018 -.003 | -
terms of Capital
9.Investment 51 913 .034 011 .886 -.005 .083 .045 123% | 133%* | -
Preference
10.Investment 3.51 | .629 | -.051 .007 A21% | .009 .006 .052 056 | -.125% | -.058 | -
Decision
11.Organizational | 4.65 | 1.573 | -.048 122% 1 211%* | -.064 J162%*% | .034 .091 -.051 -.033 327%% | -
Psychological
Capital
12.Mindfulness 3.01 | 1.159 | -.073 -.082 J198% | 132%* 126%* | 015 .053 .034 .032 100% | 128** | -

N=441; *p<0.05; **p<0.01*** p<.001 level (two-tailed). SD = standard deviation. Age: ranging from 19
to 59. Marital status: 1 = married, 2 = single. Gender Identity: 1 = male, 2 = female, 3= others. Graduation
Degree: 1 = associate degree, 2 = bachelor’s degree, 3 = master’s degree, 4= PhD degree. Total work
experience: ranging from 1 to 27. Spouse’s employment status: 1= working, 2= not working. Number of

children: ranging from 1 to 5; Business in terms of capital: 1= private, 2= public, 3= public & private.

Note. Reliabilities (Cronbach’s a) are on the diagonal in parentheses.
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4.3 Hypothesis Testing

The hypotheses proposed in the study were tested with Hayes’ methodology of the mediation
analysis macro PROCESS Model 4, which is available for SPSS 22.0 (Hayes 2017), as well as
the accompanying textbook (Hayes 2013). In particular, by developing a simplified regression-
based mediation analysis, the same level of reliability can be maintained in estimating the
relationship between independent and dependent variables. Therefore, to determine the direct,
indirect, and conditional indirect effects of a mediator on the relationship between variables
three different hypotheses were tested using Model 4 regression-based mediation analysis.

Two different models were used in our primary analysis. The purpose of the first model is to
provide a tentative answer to our first research question (H1). To answer the research question,
of whether organizational psychological capital interacts positively with an individual’s
investment decision, we investigated the interaction effects between these variables. The second
hypothesis is “Organizational psychological capital is positively associated with employee’s
mindfulness” (H2). It is well accepted that the positive tendencies of the employees towards
their jobs will positively affect their general psychological well-being (Singh 2009). We,
therefore, expect that the employees' financial commitments and outcomes change in line with
their ability to undertake challenging tasks and continue to make the necessary efforts in the
organization. These positive psychological tendencies direct one attention to the present and
foster positive feelings such as hope and optimism. With this in mind, we, hypothesize that
positive organizational capital will also have a positive impact on mindfulness. First, we perform
the Bootstrap method, which considers the interactions of each of each factor that was significant
in the factor analysis. Four factors, namely Corporate Data, Risk, Repay and Society are
significant in forecasting investment decision criteria.

The results of the first model support the proposed hypothesis and Table 5 shows that the
interactions between variables are statistically significant. The LLCI and ULCI statistics are
positive with values of 0.2618 and 0.4564, respectively, and are within an acceptable range. The
coefficient of an independent variable for the original model is statistically significant and
positive with a value of 0.379. Thus, the explanatory variable is positively related to the
dependent variable in the sample of 441 participants. Particularly a one standard deviation
increase in organizational psychology is associated with a 0.379 increase in the investment
decision variable. We conclude that organizational psychological capital has a moderate positive
impact on the investment decision. This result is consistent with previous research. For example,
Gao (2005) suggests that a positive attitude is crutical to investment decisions. According to
Gao (2005), self-value improves investors performance and increases investment returns.

We further analyze the empirical outcomes from the relationship between organizational
psychological capital and mindfulness. The LLCI and ULCI statistics are positive with the
values of .4469 and .0706 and are within an acceptable range. The coefficient of an independent
variable for the initial model is statistically significant and positive with a -statistic of 0.258.
Particularly a one standard deviation increase to organizational psychological capital is
associated with a 0.258 increase in the investment decision variable. Based on the empirical
outcomes we conclude a positive and statistically significant interaction between organizational
psychological capital and mindfulness. This result is clearly important because we provide
evidence that increasing the psychological capital of the organization increases employees'
attention to experiencing the moment and their awareness of present reality. Employees who use
psychological capital resources that demonstrate their psychological developmental status can
evaluate potential opportunities and threats by focusing on the present moment. An inner
awareness characterized by a non-judgmental orientation and an awareness of one's strengths
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and weaknesses can help employees make the right decisions. At the same time, psychological
capital creates important psychological conditions such as building self-confidence, persuasion
and revitalization, risk avoidance, or a sense of achievement, which are considered necessary for
psychological well-being. Workers who have these psychological resources at work are expected
to develop a better awareness of their internal and external environment.

Mediation results: We introduce an exogenous variable, mindfulness, and test whether the
relationship between organizational psychological capital and the investment decision is
mediated by the value of this variable. We employ the PROCESS v3.3 method developed by
Hayes (2015). The trajectory circle describing the causal path between variables fully mediated
by mindfulness is depicted in Figure 2.

258% Mindfulness 078*
Organizational 270% £ 280) Investment
Psychological Decision

Capital

Figure 2: The Mediator role of mindfulness in the relationship between organizational
psychological capital on investment decision

The schematic diagram with a three-variable system shows: 1. direct path from organizational
psychological capital to mindfulness with a  value of .258; 2. direct path from organizational
psychological capital to investment decision with a B value of .379; 3. indirect path from
mindfulness to investment decision with a f value of 0.078. Furthermore, the model includes the
overall effect of organizational psychological capital on investment decision with a B value of
.359. The bootstrap method was used to test the significance level of the model. The significance
values for the basic mediator model are presented in Table 5.

Table 5: Results of mediation analysis (bootstrap values)

B LLCI ULCI
Direct Effect
OPC—» Mindfulness 258 -.4469 -.0706
Mindfulness—» Investment Decision .078 .0301 1262
OPC—» Investment Decision 379 2822 4764
Indirect Effect
OPE» Mindfulness?® Investment Decision .020 -.0408 -.0036
Total Effect
OPC—» Investment Decision .359 2618 4564
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We determine the confidence interval (CI), lower limit (LLCI), and upper limit (ULCI) at a 95%
confidence level. Hayes (2015) defines the hypothesized relationships between variables as
significant as long as the estimated values do not contain zero (0) and negative intervals. We
examine the significance of the mediator variable by examining the confidence interval values of
the indirect effect measured at the lower (LLCI: .016) and upper (ULCI: .052) bounds. Both
values are positive, indicating that the mediator relationship of the hypothesized model is
significant.

Empirical estimates show that the causal path from organizational psychological capital to the
investment decision is reduced; however, the residual path is different from zero. According to
Hayes (2015), a significant reduction in the overall effect of the independent variable on the
outcome variable indicates partial mediation rather than full mediation. That is the significant
reduction in the total effect does not cancel out the impact of organizational psychological
capital on investment decisions. Mindfulness on the other hand has the role of a partial mediator,
as this variable does not completely cancel out the relationship between organizational
psychological capital and investment decisions. Therefore, we conclude that increasing the
psychological capital of the organization increases the level of mindfulness among employees
and has a positive effect on investment decisions. The results of this study show that developing
mindfulness practices can improve investment decisions and minimize the probability of
investing in failed projects that result in substantial losses.

5. ADDITIONAL ANALYSIS

We conduct a second analysis to investigate the investment preferences of the sample group. The
complementary survey consists of a single item asking participants about their investment
preferences for various assets such as gold, foreign exchange, deposits, securities, and mutual
funds. We fist conducted T-tests and Anova analyses to investigate whether the investment
preferences of the employee sample differed as a function of their sociodemographic
characteristics. However, we did not find significant differences among sociodemographic
indicators of investment preferences. We conduct additional analyses to test for differences in
the investment preferences of employees. The results are displayed in Tables 6-8. While the
estimates show that investment strategies vary across the group, gold is the traditional
investment haven preferred by employees in Tiirkiye to protect their savings against inflation.
Half of the participants preferred to invest in gold, followed by 28 percent and 21 percent in
foreign currency respectively. Employees’ investment preferences were observed more
frequently for the three assets. We estimate differences between groups in organizational
psychological capital. The mean values of group 1 (gold), group 2 (securities), and group 3
(foreign currency) are within an acceptable range, 4.66, 4.65, and 4.71 (p< .001), respectively.
Furthermore, the mean values of organizational psychological capital between groups are
statistically significant and are within an acceptable range with a value of 16.001.
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Table 6: Investment preference and organizational psychological capital summary

Organizational
Psychological
Capital

Investment Preference N Mean Std. Std. Error
Deviation Mean
Gold 193 4.6630 .54341 .03912
Securities 86 4.6500 .66657 .07188
Foreign Currency 112 4.7146 .50001 .04704

Table 7: Anova test of investment preference and organizational psychological capital

Organizational
Psychological
Capital

Sum of df Mean F Significant
Squares Scores
Between Groups 48.004 3 16.001 5.989 .001
Within Groups 1165.23 436 2.6720
Total 1213.234 439

Table 8: Post hoc test of investment preference organizational psychological capital & multiple

comparisons
Investment Investment Mean Stand. Sig. 95% Confidence
Preference (I) Preference Differ. (I-]) Error Interval
)
Organizational Lower Upper
Psychological Bound | Bound
Capital Gold Securities & | -.16563 344 .882 -4532 .5552
Foreign
Currency .23882%* 431 .021 .0432 2.877
Securities Gold & | 16563 344 .882 -.3445 .9884
Foreign .86632* 222 .001 2767 2.4325
Currency
Foreign Gold & | -.23882 431 .021 -2.2557 | -.0234
Currency Securities
-.86632 222 .001 -4.5367 | -.6538

We further perform an investment choice experiment based on mediating role of mindfulness.
We present our empirical findings in Tables 9-11. We estimate the differences between groups
on the organizational psychological capital. ' The mean values of group 1 (gold), group 2
(securities), and group 3 (foreign currency) are within an acceptable range, with mean values of
2.95, 3.08, and 2.96 (p< .001), respectively. In addition, the mean values of mindfulness between
the groups with a value of 6.002 are statistically significant and are within an acceptable range.

Table 9: Investment preference and mindfulness summary

Mindfulness

Investment Preference N Mean Std. Std. Error
Deviation Mean
Gold 193 2.9554 1.21629 .08755
Securities 86 3.0814 1.16185 12529
Foreign Currency 112 2.9676 1.08141 10173

! Participants preferring investment in the deposit account and mutual funds account for insignificant numbers of 29
and 21, respectively. The observation numbers of the compared groups should not be less than 30, so these two groups
are not included in the analyses.
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Table 10: Anova test of investment preference and mindfulness

Sum of df Mean F Significant
Squares Scores
Mindfulness Between Groups 17.983 3 6.002 2.983 | .001
Within Groups 877.434 436 2.012
Total 895.417 439

Table 11: Post hoc test of investment preference mindfulness & multiple comparisons

Investment Investment Mean Stand. Sig. 95% Confidence
Preference (1) Preference Differ. (I-]) Error Interval
Q)
Mindfulness Lower | Upper
Bound | Bound
Gold Securities & | -.10974 .544 359 -.6322 9766
Foreign
Currency .65461* 277 .042 .0543 2.4321
Securities Gold & | .10974 .544 .359 -.2463 .5443
Foreign .79650* .376 .001 .5664 6.2394
Currency
Foreign Gold & | -.65461 .544 .042 -4.9884 | 1.6455
Currency Securities
-.79650 .376 .001 -2.2111 | -.0383

6. RESULTS AND DISCUSSIONS

The present study investigates the interdependence between organizational psychological capital
and investment decision criteria. We also examine whether mindfulness mediates this
relationship. In addition, we examine whether there are significant differences in employees’
investment preferences with respect to their sociodemographic characteristics. Finally, we run
additional tests to investigate whether organizational psychological capital and mindfulness
exhibit differences in investment preferences. The results of the study confirm that employees
choose investments that are consistent with their psychological values.

Our results show that psychological capital has a moderately positive impact on investment
decisions and that this relationship is mediated by mindfulness. This result has several important
practical and theoretical implications. First, mindfulness and psychological capital enable
investors to perceive investment opportunities that present themselves and actually make an
investment choice, rather than simply continuing with the habitual portfolio, which may not
reflect the most beneficial option going forward. Investors who have positive psychology are
more likely to recognize their personal "attachment" and ego commitment to their past
investment behavior. Most importantly they have more opportunities to revert a failing course of
behavior by abandoning the previously chosen course of financial commitments. This, in turn,
can potentially reduce the proneness to honor irrational escalation of commitment and reduce
sunk cost.

Moreover, the development of psychological capital such as hope, optimism, resilience, and self-
efficacy implies, a deeper engagement with the decision-making situation and greater clarity,
heightened awareness, and attention to the present. This can improve investors’ ability to obtain,
collect, and process high-quality financial information needed for the complex investment
decision-making processes. High-quality financial information about repayment, risk, and
transaction fees has a strong influence on investment decision outcomes. This indirect effect of
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positive psychology is of considerable practical importance, as it could help investors recognize
when to abandon a previously chosen investment course, thus preventing later post-decision
regrets and avoiding costly investment mistakes. Inasmuch as positive psychology is linked with
innovation, (Kiegler et al. 2021) it will lead to generating more creative investment options and
better portfolio diversification. In addition, investors with psychological capital have appropriate
skills, competencies, and experience that enhance their ability to navigate challenging
circumstances. Psychological capital reduces perceived stress in the face of market threats and
strengthens investors' resilience to unexpected market failures.

In view of the fact that individuals with high levels of positive psychology are willing to take
higher risks, our findings show that positive psychology may also increase the risk appetite of
potential investors. The personal characteristics of an investor determine the degree of his risk
aversion. Moreover, an investor’s tolerance for risk determines his investment position on the
capital market line, which shows the relationship between risk and return. That is, the investor
can invest part of his funds in the risky asset and part in the risk-free asset, and thus obtaining a
portfolio with a moderate return on the capital market line. Alternatively, investors can borrow at
the risk-free rate and also put in some of their own funds, resulting in a riskier portfolio, but one
that is located at a higher point on the capital market and is expected to have a higher return.

We did not find empirical evidence on the interrelationship between socio-demographic
indicators and investment preferences. We conduct additional analyzes to test for differences in
organizational psychological capital and employee mindfulness levels as a function of
investment preferences. While investment preferences vary across the group, gold remains the
priority. Half of the participants prefer to accumulate funds in the form of gold. Foreign currency
investments follow gold with a 30 percent share.

While these results illustrate that psychological capital and mindfulness are relevant
psychological drivers of individuals’ investment decision-making, knowing that employees are
more likely to look for investment choices compatible with their psychological traits has
practical importance in several areas. Traditional mutual funds are concerned with the financial
aspects of the investment. Evidence that people possess intrinsic qualities such as confidence,
hope, optimism, and resilience should encourage mutual funds to formulate investment strategies
accordingly. Furthermore, this study provides additional evidence that investors possessing
positive psychology and mindfulness should potentially take into account social aspect of
investment. This finding should motivate corporate executives to issue socially responsible
financial assets and invest in socially desirable projects.
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Appendix 1: Investment decision criteria

Investment Decision

Description Factor 1 Factor 3 Factor 4 Factor 5
(Corporate Data) | (Risk) (Society) (Repay)

The investment has demonstrated high rates of earnings growth | .818
in the past 5-10 years

Has higher than average cash flow projections for the next | .809
several years

The investment has higher than average revenue projections for | .805
the next several years

The investment has higher than average earnings projections | .795
for the next several years

The investment has demonstrated has demonstrated high rates | .785
of cash flow growth in the past 5-10 years

Proceeds will be used in a way that benefits society .749

Has recently reported results that were significantly better than | .675
expected

Is likely to repay the principal at maturity .640

Has demonstrated increased revenue growth in the past 5-10 | .649
years

Has lower risk compared to the market in general .636

Proceeds will be used in a way that I find productive 591

Has a high degree of safety .557

Is suitable for conservative investors 551
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The Moderating Role of Social Intelligence in the Effect of
Psychological Capital on Employee Performance
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ABSTRACT

This study aims to examine the moderating role of social intelligence on the effect of psychological capital on
employee performance. The study group of the research consists of 475 employees in the retail sector operating in
Istanbul. Random sampling method was used to collect data in the study. The collected data were analyzed using
descriptive statistics, reliability analysis, factor analysis and structural equation modelling methods. Hypothesis tests,
multiple regression analysis and path analysis were applied in the analysis process. The results of the study revealed
that social intelligence plays a moderating role in the effect of increasing psychological capital perception on
employee performance. In particular, it was determined that employees with high psychological capital perception
showed an increase in employee performance when social intelligence was low. On the contrary, a stronger
moderating effect was observed on the performance of employees with high social intelligence in the case of an
increase in psychological capital perception. These findings suggest that social intelligence is an important factor
shaping the effect of psychological capital on employee performance.

Keywords: Social Intelligence, Psychological Capital, Employee Performance
JEL Classification: M0, M1, M10.

Psikolojik Sermayenin Isgoren Performansi Uzerindeki Etkisinde Sosyal Zekanin

Diizenleyici Rolii
(074

Bu ¢aligma, psikolojik sermayenin isgdren performansi lizerindeki etkisi tizerinde sosyal zekanin diizenleyici
roliinii incelemeyi amaglamaktadir. Arastrmanin caligma grubunu Istanbul'da faaliyet gosteren perakende
sektoriindeki 475 calisan olusturmaktadir. Calismada veri toplamak igin rastgele 6rnekleme yontemi kullanilmigtir.
Toplanan veriler, tanimlayici istatistikler, giivenilirlik analizi, faktor analizi ve yapisal esitlik modellemesi yontemleri
kullanilarak analiz edilmistir. Analiz siirecinde hipotez testleri, ¢oklu regresyon analizi ve yol analizi uygulanmustir.
Calisma sonuglari, psikolojik sermaye algisinin artmasiyla isgéren performansi lizerindeki etkisinde sosyal zekanin
diizenleyici bir rol oynadigi ortaya koymustur. Ozellikle, psikolojik sermaye algis: yiiksek olan galisanlarda, sosyal
zekanin diisiik oldugu durumlarda iggdren performansinin artis gosterdigi belirlenmistir. Buna karsilik, psikolojik
sermaye algisinin artmast durumunda, sosyal zekasi yliksek olan c¢aliganlarin performansi tizerinde daha giiclii bir

diizenleyici etki gozlenmistir. Bu bulgular, sosyal zekanin iggéren performansi {izerindeki etkisini sekillendiren
onemli bir faktdr oldugunu gostermektedir.
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1. INTRODUCTION

Research to understand the effects of employees on employee performance has been
increasing in recent years. These studies show that individuals' psychological capital, i.e., their
personal resources at the workplace, significantly affects their performance (Aybas and Acar,
2017; Grover, Teo, Pick, Roche and Newton, 2018). Psychological capital refers to a
combination of internal resources used in psychological processes such as coping with stress,
coping with negative situations, maintaining motivation and maintaining emotional balance (Gan
and Cheng, 2021). Psychological capital is also defined as the combination of positive
psychological states, self-efficacy, hope and psychological resilience (Preston, Rew and Young,
2023). Psychological capital plays an important role in individuals' work life, personal
relationships and overall quality of life. From the perspective of businesses, increasing the
psychological capital of employees can increase employee performance, satisfaction and
commitment, and thus positively affect business success. In this context, increasing employees'
psychological capital levels stands out as a critical factor to improve employee performance.

To fully understand the effects of psychological capital on employee performance, the
role of social intelligence should also be considered. Social intelligence is the ability of
individuals to be successful in social interactions (Zulmi and Tentama, 2024). This ability
includes elements such as emotional awareness, empathy, effective communication and
managing relationships (Praditsang, Hanafi and Walters, 2015). Social intelligence is an
important factor that enables individuals to be successful in their personal and professional lives
(Handa, 2018). Well-developed social intelligence provides advantages in many areas such as
collaboration, leadership, problem solving and effective communication. Therefore, developing
and strengthening social intelligence skills is an important step for personal and professional
development (Rahim, Civelek and Liang, 2018). Employee performance is a concept that
assesses how effectively an employee fulfills their responsibilities in the workplace and
contributes to organizational goals (Tahsildari and Shahnaei, 2015). This concept is usually
evaluated through a set of criteria and standards and is used to determine the level of success of
the employee. Employee performance appraisal is usually conducted as part of an organization's
performance management process. This assessment is used to identify employees' strengths,
identify areas for development and help them achieve the employer's goals (MVuong and Nguyen,
2022). In this context, it is important to determine whether social intelligence plays a moderating
role in the impact of psychological capital on employee performance. Research on this subject
suggests that the effect of psychological capital on employee performance may vary according to
the level of social intelligence (Hoseini and Ashrafi, 2020; George, Okon and Akaighe, 2023).
The purpose of this research is to investigate the moderating influence of social intelligence on
the impact of psychological capital on employee performance. For this purpose, first, an
overview of the concepts of psychological capital, social intelligence and employee performance
will be presented, then the relationship between these concepts will be examined in line with the
literature, and finally, the moderating role of social intelligence in the relationship between
psychological capital and employee performance will be discussed.

2. LITERATURE REVIEW
2.1. Psychological Capital

Psychological capital, often abbreviated as PsyCap, is a construct that has received
significant attention in organizational behavior and psychology (Story, Youssef, Luthans,
BAARBUTO AND Bovaird, 2013; Luthans, Youssef, Sweetman and Harms, 2013; Avey,
2014). It is described as a positive psychological state of an individual, encompassing four key
elements: self-efficacy, optimism, hope, and resilience. Collectively, these components
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contribute to an individual's ability to perform effectively at work, cope with challenges, and
maintain a positive outlook in their professional and personal lives (Luthans et al., 2013).

Studies have shown that psychological capital plays role in improving employee
performance and job satisfaction. A meta-analysis has shown that there is a positive correlation
between psychological capital and various employee attitudes and behaviors, including job
satisfaction and organizational commitment (Avey, Reichard, Luthans and Mhatre, 2011).
Similarly, studies have shown that higher levels of psychological capital are associated with
reduced burnout and improved job performance among employees (Rehman, Qingren, Latif and
Igbal, 2017; Asheghi, Asheghi and Hesari, 2020). These results suggest that improving
psychological capital within organizations can lead to a more engaged and productive workforce.

2.2. Employee Performance

The most important aspect of employee performance is the role of management in
influencing and evaluating it. Cvetanovska (2019) emphasizes that effective human resource
management practices are essential to improving employee performance because they help set
clear expectations and provide the necessary support. This includes regular performance
evaluations, feedback, and implementing strategies that align employee goals with
organizational goals. McConnell (2004) further supports this view by emphasizing that ongoing
communication and coaching are vital to maintaining high levels of employee performance,
especially when challenges arise.

Employee performance is a multifaceted concept that encompasses the effectiveness and
efficiency with which employees perform their job responsibilities. It is often defined as the
result of a combination of various factors such as individual skills, motivation, work
environment, and organizational support. Another critical aspect of employee performance is the
role of motivation, which can be categorized as intrinsic and extrinsic factors. Intrinsic
motivation refers to the internal drive to perform well due to personal satisfaction or enjoyment
of the task itself, while extrinsic motivation includes external rewards such as compensation and
recognition. Studies show that a positive work environment characterized by elements such as
noise control, ergonomic office furniture, and adequate lighting significantly enhances employee
performance by promoting comfort and safety (Serpian and Jusnawati, 2022; Yating, bin Arshad
and Mengjigo, 2024). The importance of employee performance goes beyond individual
contributions; it is essential to achieve organizational goals. High employee performance is
associated with improved organizational outcomes, including productivity and profitability
(Fithriyana, Maria and Hidayati, 2022). Organizations that prioritize employee engagement and
satisfaction often witness increased levels of performance because engaged employees are more
likely to be committed to their jobs and the organization (Gupta and Sharma, 2016).
Additionally, implementing employee retention practices such as training and development
programs are important to maintain high levels of performance as they contribute to employee
satisfaction and loyalty (Chebet and Njoroge, 2019; Srimulyani and Hermanto, 2022).

2.3. Social Intelligence

Social intelligence is a multifaceted construct encompassing the ability to effectively
understand and manage social interactions. It is often defined as the capacity to perceive,
interpret, and respond to social cues, including understanding the emotions, intentions, and
motivations of others. This ability is crucial for personal relationships and plays a particularly
important role in professional settings, especially in fields where interpersonal dynamics are
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paramount, such as education and psychology (Jayabharathi, Nirmala, Karthikeyan and
Duraisamy, 2022).

In a widely cited article in Harper's Magazine in the early 20th century entitled
"Intelligence and Its Use," psychologist Edward Lee Thorndike (1920) coined the term "social
intelligence” to describe "the ability to understand and manage men and women, boys and girls,
to act intelligently in human relationships" (Matthews, Zeidner and Roberts, 2002, Lowman,
2022). Thorndike's conceptualization of social intelligence is important because it emphasizes
the importance of interpersonal skills in various aspects of life, including education, leadership,
and social interactions. He suggested that social intelligence is an independent construct separate
from academic intelligence and that individuals may have different levels of social competence,
independent of their cognitive abilities (Landy, 2005).

The definition of social intelligence has evolved over time to reflect its interdisciplinary
nature. It intersects with a variety of fields, including psychology, sociology, and artificial
intelligence. For example, Herzig and colleagues define social intelligence as the capacity to
understand others and act rationally and emotionally in social contexts; this ability extends
beyond humans to artificial agents (Herzig, Lorini and Pearce, 2017). This highlights the
increasing recognition of social intelligence as a critical component in the development of
artificial social intelligence (ASI), which aims to replicate human-like social interactions in
machines (Fan, Xu, Cao, Zhu and Zhu, 2022; Williams, Fiore and Jentsch, 2022). Research has
shown that social intelligence is not merely an abstract concept but is based on
neurophysiological correlates. Studies suggest that differences in social intelligence can be
associated with specific brain structures and that this form of intelligence has a biological basis
(Myznikov, Zheltyakova, Korotkov, Kireev, Masharipov, Jagmurov, Habel and Votinov, 2020).

In summary, social intelligence is a complex, multidimensional construct that plays an
important role in human interactions. It encompasses a range of skills needed to understand and
manage social interactions, and its importance is recognized in disciplines ranging from
psychology to artificial intelligence. As research continues to explore the intricacies of social
intelligence, its implications for personal development, education, and technology are likely to
expand.

3. METHOD

The study group of the research consists of employees in the retail sector operating in
Istanbul. In this quantitative study, simple random sampling method was used to collect data
from 475 retail sector employees. Data were collected from the participants through
guestionnaire questions including demographic questions, social intelligence, psychological
capital and employee performance scales. The social intelligence scale created by Yildirim
(2017) was utilized, while psychological capital was evaluated using the instrument designed by
Fred Luthans et al. (2007) and translated into Turkish by Erkmen and Esen (2013). The scale
used by Yilmaz (2015) was used to measure employee performance. Permissions were obtained
for all scales used in the study. The questions of the scales in the questionnaire were measured
using a 5-point Likert scale ranging from "1. Strongly disagree" ... "5. Strongly agree". The
collected data were analyzed using descriptive statistics, reliability analysis, factor analysis and
structural equation modeling. These analyses were conducted using IBM SPSS and AMOS
programs. Hypothesis tests were conducted using multiple regression analysis and path analysis.
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4. FINDINGS
4.1. Reliability Analysis

Reliability analysis investigates whether the statements in the scale express a whole that
shows a homogeneous structure. A coefficient ranging from 0 to 1 is determined. This
coefficient is referred to as Cronbach's alpha. This coefficient is called Cronbach's alpha
coefficient. Depending on the alpha coefficient, the reliability of the scale can be interpreted as
follows (Kalayci, 2008).

If 0.00<a 0.40, the scale is not reliable,

If 0.40<a 0.60, the reliability of the scale is low,
0.60<a 0.80, the scale is highly reliable and

If 0.80<a 1.00, the scale is highly reliable.

Table 1: Reliability Analysis Results

Cronbach's Alpha Coefficient
General psychological capital 0,882
Self-efficacy 0,860
Hope 0,836
Psychological resilience 0,600
General social intelligence 0,775
Social knowledge 0,765
Social awareness 0,707
General employee performance 0,825

The overall reliability coefficient alpha value of the psychological capital scale shows
that the scale is highly reliable. When the alpha values of the dimensions of the psychological
capital scale are examined, it is seen that the general alpha values of self-efficacy and hope
dimensions are highly reliable, while psychological resilience is highly reliable. The overall
alpha value of the social intelligence scale shows that the scale is highly reliable. Social
knowledge and social awareness expressions from social intelligence dimensions are calculated
as highly reliable. The overall alpha coefficient of the employee performance scale shows that
the scale is highly reliable.

4.2. Findings on Demographic Characteristics

Among the employees involved in the research, 61.1% are women, while 38.9% are
men. 29.5% are in the 36-41 age group, 26.3% are in the 42-47 age group, 18.9% are 48 years
and over, 17.9% are in the 30-35 age group and the remaining 7.4% are 29 years and under.
70.5% of the employees are married and 29.5% are single. When their education levels are
evaluated, 82.1% are postgraduate graduates (master's and doctorate), 15.8% are university
graduates, 1.1% are associate degree graduates, and the remaining 1.1% are high school
graduates. When the duration of employment in the organization and the total duration of
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employment are analyzed, 25.3% of the employees have worked in their current organization for
6-10 years, 23.2% for 11-15 years, 18.9% for 0-1 year, 16.8% for 2-5 years, and 15.8% for 16
years or more. When the distribution of the total working years of the employees is analyzed,
69.5% of them have 11 years or more experience and 30.5% have 10 years or less experience.

4.3. Confirmatory Factor Analysis
4.3.1. Confirmatory Factor Analysis of Psychological Capital Scale

There are 13 statements and three factors in the first level multifactor model in which the
observed variables of psychological capital, self-efficacy (PCSE), hope (PCH) and psychological
resilience (PCR) are gathered under multiple, unconnected factors. In the original version of the
scale, there are 24 statements and four factors. Since the optimism factor consists of two
statements, it is not included in the model. In confirmatory factor analysis, each observed
variable must have at least two statements while being included in the model (Meydan and
Sesen, 2011). As a result of the analysis, the observed variable of optimism could not provide
optimism to the model. As a result of confirmatory factor analysis, 11 statements were removed
from the scale because they did not fit the model well. The analysis continues with the remaining
13 statements.

Confirmatory factor analysis tests whether the sample data fit the original (constructed)
factor structure. Confirmatory factor analysis findings for the scale are =111,863, sd=47, =2.38,
RMSEA=0.054, NFI=0.963, CFI=0.978 and IFI=0.978. This information shows that the general
model fit (3) result shows a good fit, and the result of RMSEA (5), which is the root mean
square error of approximation, which is one of the comparative fit indices, indicates a good fit.
According to the results of the normed fit index NFI (0.95) and incremental fit index IFI (0.95),
which are other comparative fit indices, it can be stated that the model shows good fit, while
according to the result of CFI (0.95), the model shows acceptable fit.

4.3.2. Confirmatory Factor Analysis of Social Intelligence Scale

There are 11 statements and three factors in the first level multifactor model in which the
observed variables of social intelligence, social knowledge (SISK) and social awareness (SISA)
are gathered under more than one, unconnected factor. In the original version of the scale, there
are 21 statements and 3 factors. As a result of confirmatory factor analysis, 10 statements were
removed from the scale because they did not fit the model well. The analysis continues with the
remaining 11 statements.

The confirmatory factor analysis findings of the scale are =117,567, sd=35, =3,36,
RMSEA=0,071, NFI=0,917, CFI=0,939 and IFI=0,940. This information shows that the general
model fit (4-5) result shows an acceptable fit, and according to the result of RMSEA (0.06-0.08),
which is the root mean square of approximate errors, which is one of the comparative fit indices,
it indicates an acceptable fit. According to the results of the normed fit index NFI (0.94-0.90),
the incremental fit index IFI (0.94-0.90) and the comparative fit index CFI (0.95), it can be
stated that the model shows acceptable fit.

4.3.3. Confirmatory Factor Analysis of Employee Performance Scale

There are 4 statements and one factor in the first level multifactor model of the observed
variable of employee performance (EL). The confirmatory factor analysis findings are =0.748,
sd=1, =0.748, RMSEA=0.01, NFI=0.999, CFI=0.998 and IF1=0.996. This information indicates
that the overall model fit (3) result shows a good fit, and the result of RMSEA (0.05), which is
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the root mean square error of approximation, which is one of the comparative fit indices,
indicates a good fit. It can be stated that the results of normed fit index NFI (0.95), incremental
fit index IFI (0.95) and CFI (0.95) from other comparative fit indices show good fit.

5. REGULARIZATION TEST WITH AMOS

A moderating effect indicates the presence of a third variable that influences the
relationship between a dependent variable and an independent variable. This third variable can
increase or decrease the effect on the dependent variable by modifying or regulating the effect of
another variable. The moderating effect can help researchers better understand and explain the
effect of a variable (Baron and Kenny, 1986).

Zscore(PC)

Zscore(Sl)

SI_PC

Figure 1: Path Analysis Test Result of the Model

In the model obtained as a result of path analysis, the independent variable is
standardized psychological capital (PC), the dependent variable is employee performance (EP),
the moderator variable is standardized social intelligence (SI), and the variable formed by the
product of standardized social intelligence moderator variable and standardized psychological
capital independent variable is the interaction variable of social intelligence (SI) and
psychological capital (PC).

Table 2: Path Coefficients of the Model

Path Standardize P Standard error p

ZscorePC v EP 0,70 0,024 0,000
ZscoreSl v EP 0,65 0,024 0,000
SI_PC v EP 0,75 0,016 0,050
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As shown in Table 2, the independent variable of standardized psychological capital
affects the dependent variable of employee performance and the moderator variable of
standardized social intelligence affects employee performance. The variable formed by the
product of standardized social intelligence moderator variable and standardized psychological
capital also affects the dependent variable of employee performance. Figure 2 below shows the
results of whether and to what extent the social intelligence variable has a moderating effect on
the effect of psychological capital on employee performance and the graph is interpreted.

—e— LOWSI

------ HIGHSI

LOWPC HIGHPC

Figure 2: Figure Indicating the Direction of the Regulatory Role of Social Intelligence in the
Effect of Psychological Capital on Employee Performance

There is a low moderating effect of social intelligence on the effect of increased
psychological capital perception on employee performance (t=17.039, p=.000<0.01). The effect
of psychological capital perception on employee performance is significantly related to the low
moderating effect of social intelligence. This result is supported by the findings from the
analyses. For example, (Nguyen and Ngo, 2020) found that there is a positive relationship
between increased psychological capital and employee performance. Similarly, in another study,
it was observed that the low moderating effect of social intelligence was ignored when
examining the effect of psychological capital on employee performance (Usman, Kowalski,
Andiappan and Parayitam, 2022).

As the perception of psychological capital increases, employee performance increases if
an employee has low intelligence. As the perception of psychological capital increases, social
intelligence has a high moderating effect on employee performance (t=14.177, p=.000<0.01).
The effect of psychological capital perception on employee performance may differ depending
on the intelligence level of employees. The findings obtained from the study support this
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situation. For example, (Huang, Yu, Shao, Yu and Li, 2021) found that with the increase in
psychological capital, employee performance increased more significantly among employees
with low intelligence levels. In addition, it was also emphasized that social intelligence has a
high moderating effect on the effect of psychological capital perception on employee
performance. This result is in line with some previous studies. For example, in a study conducted
by (Boohene, Gyimah and Osei, 2020), it was observed that the high moderating effect of social
intelligence increased the effect of psychological capital on employee performance.

As the perception of psychological capital increases, if an employee has high
intelligence, employee performance increases again. Hypothesis 1 (Psychological capital has an
effect on employee performance) is accepted. The findings that the employee performance of
employees with high intelligence increases with the increase in psychological capital perception
are supported by the analysis. At this point, a finding consistent with other studies in the
literature has been obtained. For example, (Paliga, Kozusznik, Pollak and Sanecka, 2022) found
that with the increase in psychological capital perception, employee performance increased more
significantly among employees with high intelligence levels. This finding, consistent with the
results of the current study, shows that employee performance increases with an increase in the
psychological capital perception of employees with high intelligence levels. Similarly, in a study
conducted by (Darvishmotevali and Ali, 2020), it was found that employee performance
increased as the psychological capital perception of employees with high intelligence increased.
This study is in line with the results of the current study and supports that the positive effect of
psychological capital perception on employee performance is also valid for employees with high
intelligence levels.

Hypothesis 2 (Social intelligence has a moderating role in the effect of psychological
capital on employee performance) is accepted. The results of the study support that social
intelligence has a moderating role on the effect of psychological capital on job performance. The
results of the related analyses revealed the importance of this moderating effect. This finding can
be considered in line with other studies in the literature. For example, in a study conducted by
(Aryani, Wirawan, Saman, Samad and Jufri, 2021), it was found that social intelligence has a
moderating role on the effect of psychological capital on employee performance. This study is in
line with the results of the current study and helps us to better understand the moderating role of
social intelligence on the effect of psychological capital on employee performance. Similarly, in
a study conducted by (Liao, Hu and Huang, 2022), the moderating role of social intelligence on
the effect of psychological capital on employee performance was emphasized. This study can be
evaluated in line with the results of the current study by emphasizing the importance of social
intelligence on the effect of psychological capital on employee performance.

6. CONCLUSION

This study aimed to examine the moderating role of social intelligence on the impact of
psychological capital on employee performance. The results of the study provide evidence that
employee performance increases with an increase in psychological capital. In addition, another
finding of the study is that social intelligence affects this relationship as a moderating factor. In
conclusion, understanding the effects of psychological capital and social intelligence on
employee performance is an important step to develop effective management strategies in the
business world.
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7. LIMITATIONS

This study has several limitations that should be considered when interpreting the
findings. First, the sample size of 475 employees from the retail sector in Istanbul limits the
generalizability of the results to other industries and regions, highlighting the need for future
research with diverse samples. Second, the cross-sectional research design captures data at a
single point in time, which restricts the ability to infer causality or observe changes over time;
thus, longitudinal studies are recommended for deeper insights. Additionally, the use of self-
reported questionnaires introduces the possibility of social desirability bias, suggesting that
future studies could benefit from incorporating objective performance metrics or supervisor
evaluations. Lastly, while social intelligence was measured using a standardized scale, this
approach may not fully capture the complexity of the construct in real-world contexts.
Combining qualitative methods with quantitative analysis in subsequent research could provide a
more comprehensive understanding.

8. RECOMMENDATIONS

Future research can build upon this study by addressing several key recommendations to
expand understanding of the interplay between psychological capital, social intelligence, and
employee performance. Exploring the moderating role of social intelligence across diverse
sectors, such as healthcare, education, or technology, could provide insights into the broader
applicability of the findings. Additionally, organizations could benefit from training programs
aimed at enhancing psychological capital and social intelligence among employees, given their
positive impact on performance. Investigating how these relationships evolve under dynamic
workplace conditions, such as during crises or organizational changes, would further enrich the
understanding of these constructs. Examining other mediating or moderating factors, including
organizational culture, leadership style, or team dynamics, may offer a more comprehensive
framework for employee performance. Finally, combining qualitative methods like interviews or
focus groups with quantitative analyses could provide deeper insights into the mechanisms
driving these relationships, enabling a richer and more nuanced exploration of the subject.
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The Effects of Macroeconomic Indicators on Renewable Energy Use:
The Case of Eastern Europe
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ABSTRACT

This study examines how carbon dioxide (CO:) emissions per capita, Gross Domestic Product (GDP) per
capita, percentage of trade in GDP, inflation and foreign direct investment (FDI) data for 8 Eastern European
countries (Romania, Bulgaria, Poland, Czechia, Moldova, Hungary, Slovakia, Moldova, Hungary, Slovakia and
Belarus) for the period 1992-2021 affect percentage of renewable energy consumption in total energy consumption.
The seemingly unrelated regression (SUR) model is the methodology employed in this investigation. According to the
SUR model's results, the increase in per capita income increases the share of renewable energy consumption in all
countries. However, the increase in per capita CO: emissions has reduced the share of renewable energy consumption.
Although the impact of inflation, trade, and FDI on renewable energy consumption differs across countries, this effect
is at a lower level compared to the income effect. The nations with comparatively higher rates of sustainable green
growth are Poland, Moldova, and Slovakia. Hungary, Belarus, and Czechia, on the other hand, have a comparatively
lesser propensity to use renewable energy.

Keywords: Growth, Inflation, Trade, Foreign direct investment, Seemingly Unrelated Regression

JEL Classification: EO1, E31, CO1

Makroekonomik Gostergelerin Yenilenebilir Enerji Kullamim Uzerindeki Etkileri:
Dogu Avrupa Ornegi
oz

Bu ¢alisma, 1992-2021 dénemi igin 8 Dogu Avrupa iilkesi (Romanya, Bulgaristan, Polonya, Cekya, Moldova,
Macaristan, Slovakya, Moldova, Macaristan, Slovakya ve Belarus) i¢in kisi basina karbondioksit emisyonu, kisi
basina Gayri Safi Yurti¢i Hasila (GSYIH), GSYIH icindeki ticaret yiizdesi, enflasyon ve dogrudan yabanci yatirim
verilerinin yenilenebilir enerji tilketiminin toplam enerji tiikketimi i¢indeki yilizdesini nasil etkiledigini incelemektedir.
Goriiniiste iliskisiz regresyon (SUR) modeli bu arastirmada kullanilan metodolojidir. SUR modelinin sonuglarina
gore, kisi bagina diisen gelirdeki artis tiim iilkelerde yenilenebilir enerji tiiketiminin payini1 artirmaktadir. Ancak, kisi
basina diisen karbon emisyonundaki artis yenilenebilir enerji tiiketiminin paymi azaltmistir. Enflasyon, ticaret ve
dogrudan yabanci yatirimlarin yenilenebilir enerji tiiketimi iizerindeki etkisi {ilkeler arasinda farklilik gosterse de bu
etki gelir etkisine kiyasla daha diisiikk diizeydedir. Siirdiiriilebilir yesil biiylime oranlar1 nispeten daha yiiksek olan
ilkeler Polonya, Moldova ve Slovakya'dir. Macaristan, Belarus ve Cekya ise yenilenebilir enerji kullanma konusunda
nispeten daha az egilime sahiptir.

Anahtar Kelimeler: Biiyiime, Enflasyon, Ticaret, Dogrudan Yabanci Yatirim, Goriiniirde iliskisiz Regresyon
JEL Smmiflandirmasi: EO1, E31, CO1
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1. INTRODUCTION

Although climate change is primarily considered an environmental issue, economists have
begun to examine its economic implications due to the growing impact of natural disasters like
floods and droughts. This shift has led to the incorporation of climate change, a naturally
occurring phenomenon, into the field of economics (Cakir ve digerleri, 2024, s. 341). The
primary contributor to the global climate crisis is the continuous increase in fossil fuel
consumption. A fundamental measure to address this crisis is transitioning to renewable energy
sources while maintaining economic growth. As global production and consumption increase,
energy demand escalates. In this context, fossil fuels continue to dominate most industries
worldwide. The persistent reliance on fossil fuels presents a substantial obstacle to implementing
climate change measures. Therefore, transitioning to environmentally sustainable energy
alternatives and advocating for this transition are essential for mitigating climate change
(Gorgiilti, 2022). Since the Industrial Revolution, reliance on conventional energy sources,
particularly fossil fuel combustion, has markedly increased global CO: emissions, contributing
to global warming and climate change. Efficient and judicious energy use has become critical for
sustainable development. The rapid increase in energy demand is depleting resources, and
adverse effects of traditional energy consumption are becoming apparent. Consequently,
concerns about energy security and global warming are propelling the global community
towards greater reliance on renewable energy sources in the future (Zhang et al., 2024).
Renewable energy is a clean, carbon-neutral form developed through innovative technologies,
distinguishing it from traditional fossil fuels. It differs from fossil energy in theoretical
technology, utilization cost, environmental impact and management strategies. As advancements
in renewable energy technology, artificial intelligence, and novel materials continue, the industry
has seen significant breakthroughs recently. Nevertheless, global energy consumption remains
predominantly dependent on fossil fuels, with renewable energy comprising only a minor
portion of the total (Zhang et al., 2021).

The extent to which macro variables such as GDP per capita, trade volume, FDI, and
inflation support renewable energy consumption is crucial for sustainable growth. Economic
growth and energy demand are interdependent. Energy resources that meet the demand for
economic growth are related to a country's energy policies, technological infrastructure, and
macroeconomic outlook. Investments in energy transitions are hampered by economic
instability. Negative indicators can hinder the development of renewable energy projects.
Although clean technologies offer several benefits, the path toward sustainability remains
uncertain. A rapid transition could lower the prices of both clean technologies and conventional
energy. A slower transition may raise energy prices owing to limited fossil fuels before
sufficient clean energy is established. In the long term, decreasing costs of clean energy and
declining fossil fuel demand are likely to drive energy prices down. International agreements
address financial deficits in climate change adaptation in developing countries. Although the
private sector is expected to play a significant role in renewable energy production, global
organizations recognize the ongoing need for public funding, particularly for grid infrastructure
and high-emission sectors. The global increase in renewable energy usage is linked to the
macroeconomic stability. Trade cooperation with economies that have strict CO. emission rules
can encourage renewable energy diffusion. Improving access to renewable technologies and
supporting environmental regulations can increase the share of renewable energy in total
consumption. Stringent environmental regulations facilitate ecological transitions. Public
research and development funding for renewable energy technologies has played a pivotal role.
Well-designed policies can align decarbonization efforts with economic stability (Cappelli and
Carnazza, 2025). In contrast, a trade model based on fossil fuel imports can lead to a low share
of renewable energy in total energy consumption. FDI's impact on renewable energy
consumption varies depending on investment orientation, environmental policies, and local
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market conditions. FDI in renewable projects can increase consumption through capital
accumulation and innovation, while FDI in fossil fuel-intensive sectors can reduce it. Countries'
strategies to attract sustainable energy investors are influential in meeting energy demand. Both
strong climate policies and broader investment drivers are necessary for an enabling renewable
energy environment. Investing in renewable energy is imperative for mitigating climate change
risk. FDI can significantly accelerate the transition to a carbon-neutral economy by providing
essential financial and technological resources for green growth. As countries intensify efforts to
diversify energy sources and enhance independence in response to geopolitical tensions,
attracting FDI for environmental policy objectives has become challenging. Understanding the
macroeconomic factors that facilitate FDI in the renewable energy sector is crucial (Knutsson
and Flores, 2022).

In numerous Eastern European countries, coal mining and dependence on fossil fuels for
industrial purposes exacerbate environmental challenges, a trend rooted in historical practices.
Fossil fuel subsidies persist in the country. However, renewable energy technology costs have
begun to decline as investments increase. Despite this, research indicates Eastern European
nations lag other European countries in transitioning to renewable energy, primarily due to
bureaucratic impediments. According to "Empowering Central and Eastern Europe 2024,"
although Eastern European countries are progressing in renewable energy, they have not fully
realized their potential. The report highlights that even as the region advances towards renewable
energy, it continues expanding gas infrastructure, particularly in cross-border transmission
systems. The principal challenges confronting Eastern Europe's energy transition are inadequate
investment and infrastructural deficiencies (Czyzak and Theisen, 2024). The aging infrastructure
of electricity grids is likely to face challenges in adapting to intermittent power plants. In some
Eastern European countries, a significant share of the population is employed in the coal
industry. Instability and unpredictability in policy frameworks for renewable energy support
programs are major factors limiting energy transition in Eastern Europe. Minimizing
bureaucratic processes for implementing wind, hydropower, and solar energy, alongside offering
technical support to enhance efficient utilization of EU funds, is crucial for addressing these
challenges (Muoneke et al., 2023).

The transition to renewable energy consumption in Eastern European countries is of great
importance for enhancing energy security, harmonizing with EU policies, boosting economic
growth and promoting environmental sustainability. Many Eastern European countries are
members of the European Union or have trade ties with the European Union. The EU's Green
Deal program aims to achieve carbon neutrality by 2050 and calls on member states to change
their energy policies in favor of renewable energy. The EU's Green Deal program for the
expected energy transition requires specific institutional arrangements for participating
countries. In order to ensure the sustainability of the investments of the institutions investing in
the renewable energy sector, a stable public policy as well as dynamic research and development
programs are expected from the countries in the Green Deal program (Giirdal, 2024, s. 319).

The high dependence on Russia to meet energy demand makes security of energy supply
an important issue for the European Union as well. The main motivation of this study is to
investigate the extent to which the transition to renewable energy consumption has been
achieved in Eastern European countries. To this end, we examine how the use of renewable
energy in eight Eastern European countries is affected by economic size, trade, FDI and
inflation. Achieving sustainable development goals and addressing climate change require an
understanding of how economic dynamics affect renewable energy use, especially at a time
when Europe's energy supply security has become a top priority due to the conflict between
Russia and Ukraine. This study uses the SUR model, introduced by Zellner in 1962, for
evaluations. The SUR model is a framework of multiple regression equations estimated
simultaneously, allowing correlation of error terms across equations. Each equation has its own
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dependent and independent variables, but disturbances are assumed correlated, capturing
interdependencies. The SUR model is advantageous for analyzing macroeconomic factors
influencing renewable energy consumption in Europe. European countries may show
interdependencies in energy policies, economic conditions, and technological advancements.
The SUR model accommodates correlated error terms, capturing connections that single-
equation models might miss. By leveraging error correlations, the SUR model provides more
efficient estimates than Ordinary Least Squares, especially when explanatory variables differ
across equations (Srivastava and Dwivedi, 1979). Factors like GDP growth, energy prices,
carbon regulations, and technological innovations may impact European nations variably. The
SUR model considers these interdependencies. By accounting for country-level variations, it can
offer accurate policy recommendations, aiding policymakers in deciding whether regional
strategies should be unified or tailored. The SUR model provides a robust framework for
evaluating how macroeconomic variables influence renewable energy consumption patterns in
Europe, addressing interdependencies and enhancing forecasting efficiency.

2. LITERATURE

Many studies have investigated the macroeconomic determinants of renewable energy
consumption in various countries. However, there are complex relationships between renewable
energy consumption and macroeconomic variables. In their study on Malaysia, Yusoff et al.
found that both economic growth and urbanization have a positive impact on renewable energy
adoption, while FDI, trade liberalization, and CO: emissions can have negative effects. The
study also states that domestic investment and financial development do not significantly affect
renewable-energy consumption in the long run (Yusoff et al.,2023). In their study conducted in
2021, Yildirim and Kaya found that GDP fluctuations are the strongest determinant of renewable
energy use in selected OECD countries. In addition, the study states that the current account
balance, economic growth, inflation, and oil prices equally affect renewable energy use
(Yildinm ve Kaya, 2021). Vyrostkova et al. concluded that a higher level of GDP per capita
positively affects the renewable energy ratio in the Eurozone. Conversely, the findings of the
research show that unemployment rates, financial development, and inflation adversely affect the
proportion of renewable energy consumed relative to overall energy consumption (Vyrostkova et
al., 2024).

The theories used to analyze how renewable energy consumption is affected by
macroeconomic indicators are mostly the environmental Kuznets curve, Porter, Green Growth
and Pollution Haven Hypotheses. Mahmood et al. evaluated 69 studies on the Environmental
Kuznets Curve and stated that 57 of the 69 studies confirmed the Environmental Kuznets Curve
hypothesis, while 12 studies did not confirm the Environmental Kuznets Curve. 64 out of 69
studies find that renewable energy consumption helps to reduce emissions, while 5 studies find
that renewable energy consumption has a negligible impact on emissions. Compared to country-
specific studies, panel studies report more evidence for the validity of the Environmental
Kuznets Curve, while country-specific studies provide more evidence for the positive
environmental impact of renewable energy consumption (Mahmood et al., 2023). In contrast,
Destek and Sinha, in their study for 24 OECD countries, found a U-shaped relationship between
economic growth and ecological footprint, contradicting the environmental Kuznets curve
hypothesis, while still confirming that increasing renewable energy consumption reduces
environmental degradation. These conflicting results indicate that the relationship between
economic growth, renewable energy usage, and environmental quality is complex and may vary
depending on the context and indicators utilized (Destek and Sinha, 2020).

The renewable energy sector supports the Porter Hypothesis, which proposes that rigorous
environmental rules can spur innovation. According to studies, stronger environmental
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restrictions and early adoption of renewable energy policies promote innovation and export
advantages in solar and wind energy technology (Li and Shao, 2023). Renewable energy
consumption and energy efficiency have been shown to have a favorable impact on technical
innovation, as evidenced by trademark and patent applications (Wen et al., 2022). Recent studies
have also examined the relationship between renewable energy consumption and green
economic growth for various countries. Tagkin et al. found that both renewable energy usage and
trade liberalization contribute positively to environmentally sustainable economic development.
Notably, the long-term influence of trade openness on green economic growth surpasses that of
renewable energy consumption. Additionally, the study reveals a two-way causal link between
green economic expansion and the use of renewable energy sources, lending support to the
feedback hypothesis (Taskin et al., 2020). Conversely, Alatas determined that in developing
nations, the impact of consuming renewable energy on environmentally sustainable economic
growth is statistically significant and unfavorable. The study's results indicate that in these
countries, the utilization of renewable energy sources fails to contribute to sustainable economic
development (Alatas, 2022). According to Ashfag et al., the consumption of renewable energy in
G-20 nations has been substantially boosted by economic globalization and green economic
growth. Nevertheless, even though highly industrialized countries have embraced renewable
energy, their emission levels continue to be considerable (Ashfag, et al., 2024). Research
conducted by Ghafoof et al. on OECD nations reveals a substantial inverse correlation between
green growth and environmental deterioration. The study's results indicate that non-green growth
exhibits a U-inverted relationship with environmental degradation, supporting the Environmental
Kuznets Curve hypothesis. The research also shows that environmentally friendly technological
advancements, consumption of renewable energy, environmental taxation, and human capital
contribute to reducing CO- emissions. Conversely, FDI and trade openness are found to increase
these emissions (Ghafoor et al., 2023). In studies dealing with the relationship between
renewable energy, industrialization and environmental impact, Pollution Haven Hypotheses is
also included. Improvements in energy efficiency can paradoxically result in increased energy
usage and emissions, a phenomenon known as the "rebound effect." However, these
advancements may also promote greater utilization of renewable energy sources, potentially
reducing emissions per unit of output. Interestingly, technological progress that decreases
emissions from fossil fuel sources might inadvertently slow down the adoption of renewable
energy technologies. Overall, a boost in efficiency can lead to higher energy consumption and
emissions (Bongers, 2022). A study by Mentel et al. examined how the renewable energy
industry affects CO- emissions in Europe and Central Asia. Their findings reveal that a 10% rise
in industrialization results in a 2.6% increase in CO: emissions. In contrast, a 10% increase in
renewable energy use leads to a 2.2% reduction in CO: emissions. Therefore, Mentel et al. stated
that renewable energy consumption can help mitigate the negative environmental consequences
of industrial development (Mentel et al., 2022). According to Lange, an increase in renewable
energy innovation, measured by the number of patents, leads to higher GDP, and pollution taxes
play a supportive role in this innovation process. Lange also emphasized that government
support for fossil fuel sectors negatively impacts renewable energy innovation (Lange, 2024).

Research conducted in Europe on renewable energy presents complex and varied findings
regarding the influence of macroeconomic indicators. In a 2018 study, Marinas et al.
investigated the correlation between economic growth and renewable energy consumption, as
well as their causal relationships in both the short and long term, across ten European Union
member states from Central and Eastern Europe during the period 1990-2014. The short-term
analysis indicates a shift towards green energy, whereas the long-term perspective is contingent
upon the equilibrium of macroeconomic factors. The study's short-term findings suggest that
Gross Domestic Product and Renewable Energy Consumption are independent in Romania and
Bulgaria, while increased renewable energy consumption enhances economic growth in
Hungary, Lithuania, and Slovenia (Marinas et al., 2018). Similarly, Soava et al. emphasize that
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renewable energy consumption has a positive impact on economic growth, and the relationship
is bidirectional in their study on the causal relationship between economic growth and renewable
energy consumption using data from 28 European Union countries between 1995 and 2015
(Soava et al., 2018). Vyrostkova et al. conducted an analysis of the relationship between GDP
per capita, unemployment, financial development, inflation, governance, and the proportion of
renewable energy consumption in Eurozone countries from 2006 to 2020. The findings indicate
that an increase in GDP per capita positively influences the share of renewable energy, whereas
factors such as unemployment, lower levels of financial development, higher inflation,
inefficient governance, and corruption adversely impact the adoption of renewable energy. This
study underscores the importance of enhancing GDP per capita and addressing impediments
such as unemployment and corruption to facilitate the transition towards a sustainable energy
framework (Vyrostkova et al., 2024). Przychodzen and Przychodzen seek to contribute novel
empirical insights, highlighting that numerous questions persist regarding the primary economic
and political determinants influencing the transition to a low-carbon economy via renewable
energy production, particularly in former socialist nations. By analyzing data from 27 transition
economies spanning 1990 to 2014, they ascertain that elevated economic growth, increasing
unemployment, and rising government debt stimulate renewable energy production.
Furthermore, the study indicates that the Kyoto Protocol significantly increased renewable
energy utilization. However, this research contends that since the onset of the global financial
crisis in 2007, additional public funding has become essential to bolster competition within the
energy market. The reduction in market competitiveness, which is attributed to financial distress,
has constrained the adoption of renewable energy sources (Przycchodzen and Przychodzen,
2020). Fedajev et al. asserted that for Central and Eastern European countries, it is imperative to
enhance the electricity infrastructure alongside implementing market principles to achieve
environmental objectives. They concluded that the presence of inefficient electricity
infrastructure in these nations adversely affects GDP and industrial value-added growth rates
(Fedajev et al., 2023). Botha et al. contend that factors such as energy dependence, natural
resource rents, and greenhouse gas emissions constrain the production of renewable energy in
Central and Eastern European countries. Their findings underscore the necessity of addressing
economic development in conjunction with sustainable energy initiatives to facilitate the
transition to a more sustainable energy framework in the region (Botha et al., 2022).

This study aims to contribute to the development of policies that promote sustainable
growth and environmental protection in Eastern European countries in relation to the climate
crisis and concerns regarding energy supply security. In this direction, since macroeconomic
indicators are an important guideline, The next section presents the dataset and methodology of
the econometric model used to assess the impact of macroeconomic factors on renewable energy
consumption.

3. DATA AND METHODOLOGY
3.1. Data

This study aims to examine how selected macroeconomic variables affect the share of
renewable energy consumption in total energy consumption in eight Eastern European countries
(Romania, Bulgaria, Poland, Czechia, Moldova, Hungary, Slovak Republic, Romania, Poland,
Czech Republic, Moldova, Hungary, Slovak Republic, and Belarus). This study analyzes the
impact of renewable energy consumption, CO2 emissions, GDP per capita, trade, inflation, and
FDI on renewable energy consumption for these countries using data from to 1992-2021.
Numerous factors significantly influence a nation's energy framework. CO: emissions are a
primary contributor to climate change, necessitating their reduction as a global priority.
Analyzing the relationship between CO: emissions and the utilization of renewable energy is
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essential for assessing how the transition to renewable sources can mitigate environmental
impacts. Economic development, often measured by GDP per capita, influences energy
consumption patterns. While higher income levels may lead to increased energy demand, they
also provide the financial resources necessary to invest in renewable energy infrastructure.
Openness to international trade significantly impacts the accessibility and implementation of
renewable energy technologies. Countries engaged in global trade can access advanced
renewable technologies and benefit from the exchange of knowledge, facilitating the integration
of renewable energy into their energy portfolios. However, the influence of trade on renewable
energy consumption may vary depending on the types of goods and services exchanged.
Inflation can affect the cost of capital and the feasibility of investing in renewable energy
projects. High inflation rates may increase financing costs, thereby hindering investments in
capital-intensive renewable energy infrastructure. Conversely, stable inflation rates can create a
favorable economic environment for such investments. FDI can significantly contribute to the
advancement of the renewable energy sector by offering financial resources, technology, and
expertise. Nonetheless, it may also enable the transference of pollution across national
boundaries. Consequently, integrating FDI into models related to renewable energy consumption
is crucial for comprehensive analysis. Table 1 presents recent studies on macroeconomic factors
affecting renewable energy and the variables used.

Table 1: Macroeconomic indicators considered in previous studies

Study Study Design Variables Analyzed
Panel CO2 emissions, renewable and non-renewable energy
. cointegration consumption, trade openness, Gross Domestic
(Jebli et al.,2013) analysis Product
Ordinary least
\fgéltirreeil(()ir Economic growth, renewable energy consumption,
(Saidi and Omri, 2020) . CO2 emissions
correction
model
Static and

(Khan etal., 2020)

dynamic panel
data models

Renewable energy consumption, CO: emissions, FDI,
Economic growth

Static,
dynamic, and Trade openness, renewable energy consumption, FDI,
(Khan et al., 2021) long-run CO: emissions, tourism
estimators
Augmented Real oil prices, trade openness, CO2 emissions,
(Yang et al., 2022) Meap Group economic_growth, income inequality, renewable energy
’ estimator consumption

Cross-sectional

autoregressive
distributed lag FDI, economic growth, renewable energy, natural
(Wencong et al., 2023) and panel resources, economic freedom, CO2 emissions
quantile
regression
Renewable energy consumption, trade openness,
(Wang and Zhang, 2021) Panel dgta 1nd}13§r1ahzat10n, urbanization, economic growth, CO:
analysis emissions
. Panel data CO2 emissions, renewable energy consumption, FDI,
(Andrei et al., 2025) analysis labor force, industrial value-added, gross capital

formation, economic growth
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The GDP per capita variable was logarithmically transformed to ensure a normal
distribution, and the model was estimated as follows: All data were obtained from the World

Bank. The definitions of the selected variables are presented in Table 2.

Table 2: Description of the Selected Variables

Variable

Description

Data Sources

Renewable energy
consumption (% of

The proportion of renewable sources in the total final energy usage

total final energy represents the consumption of renewable energy. World Bank
consumption)
Carbon dioxide The measure represents yearly CO2 emissions, one of six greenhouse gases
(CO2) emissions identified in the Kyoto Protocol, from agricultural, energy, waste, and
. industrial sectors. These emissions are converted to CO2 equivalent values
excluding LULUCF .. \ . . World Bank
er capita (t and divided by the economy's population, excluding Land Use Change
P . Land Use and Forestry due to higher uncertainties associated with
CO2e/capita) e
greenhouse gases fluxes from these activities.
The calculation of GDP per capita involves dividing the gross domestic
product by the population at mid-year. The gross domestic product
GDP per capita encompasses the total gross value added by all resident producers, with the World Bank
(constant 2015 USS) addition of product taxes and subtraction of subsidies not in the product
value. This estimation does not consider depreciation of fabricated assets
or depletion and degradation of natural resources.
Trade (% of GDP) The combination of exported an.d imported good.s and services, expressed World Bank
as a percentage of gross domestic product, constitutes trade.
Inflation, consumer The consumer price index, which measures inflation, represents the yearly
. o a. . World Bank
prices (annual %) percentage shift in the average cost of goods and services.
FDI involves the inflow of funds aimed at acquiring a significant
management stake in a business operating outside the investor's home
Foreign direct country. This encompasses capital contributions, profits reinvested, and
investment, net both short- and long-term investments, as documented in the balance of World Bank

inflows (% of GDP)

payments records. The indicator measures the net capital inflow from
international investors into the economy being reported, calculated as a
proportion of GDP.

3.2. Methodology

To reveal how CO: emissions, GDP per capita, trade, inflation, and FDI affects renewable
energy consumption of these countries, the following model was constructed:

mw; = o +Bicdei + BolgdpictBstrdic +B4infi + Psfdis +&

(M

Regression analysis establishes causal relationships between multiple variables and
forecasts outcomes based on these connections. In some instances, multiple models may be
encountered, each with distinct relationships between the variables. While these models might
seem unconnected, they can incorporate different dependent variables within a system of linear
regression models and potentially have correlated error terms. These scenarios are known as
SUR models. SUR models permit error correlation across equations and were initially
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introduced by Zellner (1962). These models are characterized by their ability to accommodate
interrelated errors between equations despite appearing unrelated. The SUR model consists of a
set of equations featuring multiple, multivariate formulas. Each formula represents a linear
multivariate regression equation, and typically, there is no interconnection between these
equations. When a variable is omitted from any equation, its influence is manifested in the error
term. If this omitted variable strongly correlates with an explanatory variable in another
equation, it creates or intensifies the connection between the error terms (Bulut, Balaylar, &
Karmmli, 2024, s. 347).

The SUR estimator is suitable when the time dimension (T) is substantial, and the number
of units (N) is less than 10. To compute the SUR, individual regression models are initially
estimated for each unit of observation. Within the variance-covariance matrix, the diagonal
components represent the residual variances of the separately estimated regression models for
each unit, while the off-diagonal elements indicate the covariance between the residuals
(Yerdelen Tatoglu, 2020, s. 72).

The mathematical formulation of the SUR model, which considers the n regression equation
system, is given below (Zellner A. , 1962).

Vi=X1B1s & (1)
Vo =X B4 € (2)
¥n = Xn Bn+ = (3)

¥; is a vector of observations for the dependent variable. X; is the matrix of independent
variables. B; is the vector of coefficients. €; is the vector of error terms. The properties of the

error terms are: E(€; €;)=L;; for i # j, X is the covariance matrix of the error terms.

The SUR model is based on five fundamental assumptions. First, it posits a correlation
between the error terms of the equations within the same period. Second, the model assumes that
the equations maintain a constant variance. Third, it stipulates that no relationship exists between
the error terms of the equations from different time periods. Fourth, the error terms are assumed
to follow a normal distribution. Finally, the model presumes that the expected value of the error
term for each equation equals zero. (Bulut, Balaylar, & Karimli, 2024).

The subsequent section of the study presents the results of the SUR model analysis for
eight Eastern European countries. Prior to constructing a SUR model, it is imperative to assess
the correlation between error terms utilizing the Breusch-Pagan test. In the presence of a
statistically significant correlation, the SUR method is deemed more appropriate. Additionally,
heteroskedasticity and normality tests should be conducted to evaluate the model's robustness. If
the error terms do not conform to a normal distribution, the reliability of the estimates may be
compromised. The results of these tests facilitate the evaluation and interpretation of the model's
appropriateness and the reliability of its forecasts.
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4. RESULTS

Table 3 presents descriptive statistics for the variables for 8 Eastern European countries
(Romania, Bulgaria, Poland, Czechia, Moldova, Hungary, Slovak Republic, Belarus) for the
period 1992-2021.

Table 3: Descriptive statistics of the selected variables.

Variable Abbreviation Mean Min. Max. Sf[d'.
Deviation
1 o,
Renewable energy consumption (% of mw 10.52375 1.2 26.1 6.294021
total final energy consumption)
Carbon dioxide (CO2) emissions
excluding LULUCF per capita (t cde 6.826126 2.356678 13.99089 2.556431
CO2e/capita)
GDP per capita
(constant 2015 US$) gdp 8460.812 1316.432 20373.88 4875.065
Trade (% of GDP) trd 110.7784 43.55522 188.733 35.02109
Inflation, consumer prices inf 50.91205 -1.544797  2221.017  220.9246
(annual %)
Foreign direct investment, net inflows fdi 5141498 4026288 1064279  10.57202

(% of GDP)

Table 4 displays the correlation matrix for the error terms derived from the SUR model for
the eight Eastern European countries. The Breusch-Pagan Lagrange Multiplier test for cross-
sectional dependence shows a statistically significant correlation among the error terms of these
models, indicating that the SUR model is more suitable in this scenario. An analysis of the error
term correlation matrix reveals that Czechia and Slovakia exhibit the highest correlation
(0.5837). A high correlation in the correlation of error terms between two countries may indicate
similar economic shocks, high financial linkages, and similar political and economic
arrangements between them. Slovakia has a high inverse correlation with Romania and a direct
correlation with the Czech Republic. The significant correlations between the country-specific
error terms render traditional regression models unsuitable for this study. Moreover, the
Breusch-Pagan Lagrange multiplier test results invalidate the assumption of model
independence. As a result, the SUR method is warranted, as it considers the relevant error
components in the eight Eastern European nations under examination.
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Table 4: Correlation matrix of the error terms for the 8 Eastern European countries

modell model2 model3 model4 model5 model6 model7 model8

modell 1.0000

model2 -0.2593 1.0000

model3 -0.3417 0.4710 1.0000

model4 -0.3220 0.2480 0.2460 1.0000

model5 0.0262 0.4272 0.1006 0.3851 1.0000

model6 0.4240 0.0452 -0.1279 -0.1570 0.0401 1.0000

model7 -0.5642 0.1016 0.3492 0.5837 -0.1101 -0.0698 1.0000

model8 -0.0425 -0.2644 -0.2170 -0.1691 -0.3855 -0.0365 0.0749 1.0000

Breusch-Pagan test of independence: chi2(28) =62.339, Pr=0.0002

Note: Models 1-8 mean that the SUR model was used to Romania, Bulgaria, Poland, Czechia, Moldova, Hungary, Slovak Republic and
Belarus respectively.

This study utilized the variance inflation factor (VIF) test, among other techniques, to
evaluate the potential multicollinearity between the independent variables. Multicollinearity can
lead to biased estimation results, which is undesirable in this study. Table 5 illustrates that
multicollinearity is not present among the independent variables, as both the individual VIF
values and the mean VIF are well within the acceptable ranges.

Table 5: Variance Inflation Factor (VIF) Statistic Values of the Independent Variables

Independent Variable VIF 1/VIF Mean VIF
Carbon dioxide (CO2) emissions 1.99 0.501302

GDP per capita 1.72 0.581105

Trade 1.16 0.858429 1.41
Inflation 1.14 0.879761

Foreign direct investment 1.04 0.963794

This research employed the SUR model to investigate the determinants of renewable
energy usage across eight countries in Eastern Europe. The model enables analysis at both the
aggregate and individual country levels. Table-6 presents the initial results from the SUR model
for each nation, with all eight Eastern European countries demonstrating statistically significant
outcomes (P-value =0.0000). Furthermore, the Chi-square values for all models show statistical
significance, and the R-square values for each model are strong.
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Table 6: Overall Statistical Significance of the 8 Models

Model RMSE RZ Chi2 P-value
Modell 1.145088 0.9288 387.37 0.0000
Model2 1.101263 0.9599 725.67 0.0000
Model3 0.8854401 0.9200 335.84 0.0000
Model4 0.4357048 0.9883 2420.87 0.0000
Model5 2.647807 0.9185 337.41 0.0000
Model6 0.8950501 0.9623 722.69 0.0000
Model7 1.355902 0.9053 281.81 0.0000
Model8 0.4694727 0.8912 244.81 0.0000

Table 7 shows the results of the Swamy, Pesaran, and Yamagato tests, which indicate
that the parameters are heterogeneously distributed. Swamy's S Test examines the homogeneity
of the coefficients in a random-effects model across multiple cross-sectional units. The Pesaran
and Yamagata Delta tests assess the homogeneity of the slope coefficients in large panel data
models that are resistant to diverse specifications. Both tests are effective in assessing the
consistency and variability of coefficients in panel data models, allowing researchers to decide
whether to adopt models that account for cross-sectional heterogeneity.

Table 7: The Results of the Swamy S, Pesaran, and Yamagato Delta tests

Swamy S Chi2(42) =2742.36 Prob>chi2=0.0000
Delta p-value
Pesaran, Yamagata 11.484 0.000
adj. 13.194 0.000

The normal distribution criteria are met by the model, as evidenced by the Jacque-Bera
value (4.27) being below 5 and the probability value (0.1182) exceeding 0.05. The SUR model's
Estimation Results for the independent variables are shown in Table 8. All parameters are
deemed significant due to the overall absolute t-values surpassing the table values (1.97). The
share of renewable energy consumption in total energy consumption decreases by roughly 2.7%
for every one-unit rise in CO2 emissions, per capita. A 1% growth in GDP per capita leads to an
approximate 1.8% increase in the proportion of renewable energy consumption within total
energy consumption. In contrast, trade openness, inflation, and FDI have minimal impact.
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Table 8: Estimation Results of the SUR model for the Independent Variables

Independent Variable Coefficient Standart Error t-Statistic
Carbon dioxide (CO2) emissions -2.7348526 0.21226514 -12.884134
GDP per capita 1.8187349 0.75481338 14.332993
Trade -0.0241628 0.01058982 -2.2817007
Inflation 0.05936599 0.01523111 3.89767981
Foreign direct investment -0.0782635 0.03341241 -2.3423477
_cons -65.424656 6.60885864 -9.8995394

Table 9 presents a summary of the SUR model's estimation results for the eight Eastern
European nations. In Romania, the variables of CO: emissions, GDP per capita, inflation, and
FDI were found to be statistically significant. Among these, GDP per capita has the strongest
influence on renewable energy consumption. Specifically, a 1% rise in GDP per capita led to an
increase of approximately 7.7% in the proportion of renewable energy consumption relative to
total energy consumption. Conversely, a single unit increase in per capita CO: emissions,
resulted in a decrease of approximately 3.8 units in the percentage of renewable energy
consumption compared to total energy consumption. Furthermore, inflation and FDI showed
effects of approximately 0.02 and 0.26, respectively. In Bulgaria's case, several factors were
found to be statistically significant: CO2 emissions, GDP per capita, trade openness, and FDI.
The analysis revealed that for every unit increase in per capita CO- emissions, the proportion of
renewable energy consumption in total energy use decreased by approximately 3.42 units.
Conversely, a 1% rise in GDP per capita leads to an approximate 14.7% increase in the share of
renewable energy. Additionally, when the trade-to-GDP ratio increases by 1%, the percentage of
renewable energy consumption increases by approximately 0.04 units. Finally, a higher
percentage of FDI net inflows correlates with a decrease in the renewable energy consumption
share by approximately 0.05 units. In Poland, GDP per capita and inflation emerged as
statistically significant factors. A 1% increase in GDP per capita results in a 17.68% increase in
renewable energy usage. Additionally, each unit increase in inflation corresponds to a 0.15 unit
increase in renewable energy consumption. In Czechia, the statistically significant variables were
CO: emissions, GDP per capita, trade volume, and FDI. A single unit increase in CO: emissions,
per capita reduces the percentage of renewable energy in total energy consumption by
approximately 1.95 units. Like Poland, a 1% growth in GDP per capita leads to a 4.98% increase
in renewable energy use. Trade volume has a positive impact, with each unit increase
contributing approximately 0.02 units to renewable energy consumption. Conversely, FDI had a
negative effect, decreasing renewable energy usage by approximately 0.08 units per unit
increase. In Moldova, several factors were statistically significant in relation to renewable
energy consumption. CO: emissions, exhibited an inverse relationship, with a decrease of
approximately 3.15 units for each unit increase in renewable energy use. Economic growth,
measured by GDP per capita, had a positive impact, with a 1% increase resulting in
approximately 16.5% more renewable energy consumption. Trade volume was negatively
correlated with renewable energy use, decreasing it by approximately 0.21 units per unit
increase. Inflation demonstrated a slight positive effect, increasing renewable energy
consumption by approximately 0.12 units per unit rise.
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For Hungary, three factors were found to be statistically significant. CO: emissions,
displayed a stronger negative correlation with renewable energy consumption, decreasing by
approximately 6.31 units per unit increase. Economic growth also positively influenced
renewable energy use, with a 1% increase in GDP per capita leading to approximately 8.10%
more consumption. Inflation showed a minor positive impact, increasing renewable energy
consumption by approximately 0.17 units per unit increase. The analysis of Slovakia revealed
several statistically significant factors: CO. emissions, GDP per capita, and FDI. For each unit
increase in CO: emissions per capita, the proportion of renewable energy in total energy
consumption decreases by approximately 1.57 units. In contrast, a 1% growth in GDP per capita
correlates with a 13.53% increase in renewable energy usage. FDI negatively impacted
renewable energy consumption, with each unit increase causing a decline of approximately 0.21
units.

In Belarus, the statistically significant variables are CO: emissions, GDP per capita, trade
volume, and inflation. A one-unit increase in per capita CO: emissions leads to a reduction of
approximately 0.82 units in the renewable energy share of total energy consumption. GDP per
capita demonstrates a positive relationship, with a 1% increase resulting in an approximate 3.30-
unit growth in the percentage of renewable energy consumption. Trade has a small but positive
effect, as a 1 unit rise in trade's share of GDP corresponds to a 0.01 unit increase in the
renewable energy consumption percentage. Inflation has a slight negative impact, with each unit
increase causing a 0.002-unit decrease in the proportion of renewable energy consumption.
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Table 9: Estimation Result of the SUR Model for the 8 East European Countries

Country Depe.n dent Independent Variable Coefficient Z-value P-value
Variable
(CO2) emissions -3.805822 -9.24 0.000
GDP per capita 7.709717 4.96 0.000
Romania Renewable energy Trade 0.0402542 1.21 0.226
consumption Inflation 0.0235566 3.15 0.002
Foreign direct investment 0.264815 2.94 0.003
_cons -35.48261 2.84 0.005
(CO2) emissions -3.427768 8.88 0.000
GDP per capita 14.70535 10.83 0.000
Bulgaria Renewable energy Trade 0.043078 2.62 0.009
consumption Inflation -0.0004963 -0.53 0.595
Foreign direct investment -0.056538 -2.02 0.044
cons -95.98724 -8.97 0.000
(CO2) emissions -0.8223386 -1.52 0.128
GDP per capita 17.68568 5.00 0.000
Poland Renewable energy Trade -0.1077992 -1.83 0.068
consumption Inflation 0.152676 3.45 0.001
Foreign direct investment -0.1968755 -1.86 0.063
_cons -137.8026 -4.61 0.000
(CO2) emissions -1.95298 -21.20 0.000
GDP per capita 4.989577 4.93 0.000
Czechia Renewable energy Trade 0.026552 4.07 0.000
consumption Inflation -0.0127519 -0.44 0.656
Foreign direct investment -0.0818318 -3.21 0.001
cons -17.96584 -1.81 0.070
(CO2) emissions -3.155405 -2.55 0.011
GDP per capita 16.51751 6.32 0.000
Moldova Renewable energy Trade -0.2121424 -5.55 0.000
consumption Inflation 0.1277117 2.26 0.024
Foreign direct investment -0.2453782 -1.22 0.224
cons -80.68685 -3.70 0.000
(CO2) emissions -6.314403 -12.62 0.000
GDP per capita 8.10176 4.75 0.000
Hungary Renewable energy Trade 0.0297691 1.84 0.066
consumption Inflation 0.1764265 3.65 0.000
Foreign direct investment -0.0063712 -1.11 0.266
cons -35.62869 -2.24 0.025
(CO2) emissions -1.570926 -2.56 0.010
GDP per capita 13.53737 4.57 0.000
Slovak  Renewable energy Trade -0.0297122 -1.32 0.188
Republic consumption Inflation 0.0098975 0.12 0.902
Foreign direct investment -0.2123982 -3.13 0.002
cons -102.1656 -3.61 0.000
(CO2) emissions -0.8291781 -2.53 0.011
GDP per capita 3.302915 8.94 0.000
Belarus Renewable energy Trade 0.0166981 2.58 0.010
consumption Inflation -0.0020922 -2.91 0.004
Foreign direct investment -0.0915299 -1.26 0.209
cons -17.67782 -7.45 0.000
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5. DISCUSSION

The study's findings unexpectedly revealed that increases in CO. emissions led to a
decrease in the proportion of renewable energy used in overall energy consumption. This
phenomenon can be attributed to a shift towards more carbon-intensive fossil fuels, such as coal,
in response to energy supply security crises, such as the Russia-Ukraine conflict, and temporary
spikes in CO: emissions. The need for short-term energy security is likely to have driven this
change. For instance, Russia's curtailment of natural gas supplies may have prompted Eastern
European nations to seek immediate alternatives, potentially resulting in greater fossil fuel usage
and subsequent increases in CO: emissions levels. In essence, apprehensions about possible
disruptions in energy supply chains can spark developments that favor fossil fuel use.

When the share of renewable energy consumption in the total energy consumption of the
GDP per capita variable is evaluated, a reciprocal linear relationship is observed in all countries
included in the model. The highest and lowest effects were observed in Poland and Belarus,
respectively. The increase in renewable energy consumption as GDP per capita increases can be
explained by the environmental Kuznets curve hypothesis. According to the environmental
Kuznets curve hypothesis, there is an inverted U-shaped relationship between economic growth
and environmental degradation. At low-income levels, priority is given to economic growth,
while cheaper and more easily accessible fossil fuels are preferred. At middle-income levels,
environmental policies gradually start to come into play, and at high-income levels,
technological progress and stricter environmental policies lead to an increase in clean energy
investments. Economic growth beyond a certain level tends to prioritize environmental
sustainability and increases renewable energy usage. The environmental Kuznets curve
hypothesis supports this idea, whereas Porter's hypothesis suggests that environmental
regulations can boost economic growth by fostering long-term technological innovation. In the
Eastern European nations studied, rising GDP per capita significantly influenced the shift toward
renewable energy consumption. Despite increased CO- emissions due to energy supply security
issues, the impact of per capita GDP growth on renewable energy use was substantially greater
in the countries examined. This indicates a trend toward green growth in these nations' efforts to
combat climate change. This trend is particularly pronounced in Bulgaria, Poland, Moldova and
Slovakia. Notably, Moldova exhibits values like those of EU member states, despite not having
joined the EU.

In the model, Bulgaria, the Czech Republic, Moldova, and Belarus show significant
parameters for the trade variable, although its impact on renewable energy consumption is
minimal. Moldova exhibited the strongest negative effect, with a decrease of approximately
0.21, suggesting the need to align trade policies with long-term sustainable energy strategies.
Romania, Poland, Moldova, Hungary, and Belarus demonstrate significant inflation variable
parameters, with Poland, Moldova, and Hungary showing relatively higher inflation effects. In
these three nations, rising inflation is correlated with increased renewable energy consumption.
This may be due to inflation driving up fossil fuel costs and encouraging policies that promote
the adoption of cleaner energy. However, high inflation can also lead to increased interest rates,
potentially making renewable energy project financing more expensive and slowing the
transition to renewable energy. To address these conflicting factors, it is crucial to establish
long-term energy strategies and incentive programs. The model indicates significant FDI
parameters for Romania, Bulgaria, Czechia, and Slovakia. The two countries with the most
substantial effects, Romania and Slovakia, show opposite trends: FDI boosts renewable energy
consumption in Romania but decreases it in Slovakia.

The impact of FDI on renewable energy usage depends on various factors, including the
investment target, national energy policies, and incentive schemes. Government initiatives
promoting clean energy can lead to increased renewable energy consumption through FDI.
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However, in countries that allow investments heavily focused on fossil fuels, such financial
influxes may result in a decrease in renewable energy use. Several conditions can cause a decline
in renewable energy consumption, such as when FDI is directed towards fossil fuel sectors (in
line with the Pollution Haven Hypothesis), insufficient incentives for renewable energy exist,
interest rates are high, and investors prioritize short-term gains. These elements can collectively
reduce the utilization of renewable energy sources in the region. In contrast, renewable energy
consumption can be positively affected when nations invest in sustainable power generation
(Porter Hypothesis), encourage environmentally friendly innovations and technology transfer
(Green Growth), and implement policies that promote renewable energy adoption. The
implementation of these strategies can foster the greater adoption and use of renewable energy
sources. A general assessment of the countries in the study reveals that Poland, Moldova, and
Slovakia demonstrate a comparatively more favorable outlook regarding their shift towards
renewable energy consumption. It is worth noting that among these countries with a more
positive outlook, Moldova is currently seeking EU membership. In contrast, Hungary, Belarus,
and Czechia exhibit a relatively low inclination towards renewable energy. Although Eastern
European nations are making efforts to promote renewable energy adoption, their investments
fall short of the global average. The proportion of renewable energy in the total energy
consumption of Eastern European countries is lower than that of their Western and Northern
European counterparts. Nevertheless, in recent years, Eastern European nations have witnessed
substantial growth in renewable energy capacity. Notably, Poland has made considerable strides
in solar energy investment, as corroborated by the empirical findings of this study. The
expanding renewable energy capacity in the region indicates that this proportion is likely to
continue to increase in the coming years. Although the SUR model used in this study offers
significant advantages in analyzing the relationship between variables, it has some limitations.
First, although the model considers the correlations between error terms, it cannot identify the
possible causal relationships between variables with certainty. Although the effects of
macroeconomic variables vary across countries, the effects of factors other than those identified
by the model, such as policy regulations, technological advances, and social awareness of
renewable energy use, can be addressed in future research to expand the scope of the study.
Furthermore, it would be useful to conduct studies assessing the impact of institutional quality,
energy policies, and incentive mechanisms on renewable energy consumption.
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Tiirkiye’deki Geleneksel Yatirnm Araclarinda Kantil Baglantihilik
Analizi

Recep CAKAR”, Oktay OZKAN**

0z

Bu c¢aligmanin temel amaci, Tiirkiye’de geleneksel yatirim araglari olan borsa, altin, doviz ve tahvil arasindaki
baglantililig1 aragtirmaktadir. Bu amag cercevesinde, 28 Temmuz 2006 ile 24 Nisan 2024 tarihleri arasindaki altin,
BIST100, Dolar, Euro ve tahvilin giinliik verileri kullamlarak Ando vd. (2022) tarafindan gelistirilen Kantil
Baglantililik analizi ile gerceklestirilmigtir. Dinamik toplam baglantililik sonuglarn ilgili varliklar arasindaki
baglantililigin en ug¢ kantillerde (0,05-0,95) oldukga gii¢lii oldugunu, diger kantillerde ise donemsel olarak azalma
sergiledigini ortaya koymustur. Dinamik net baglantililik sonuglari ise ilgili varliklarin baglantililik iligkisinde Dolar
ve Euro’da olusan soklarm biitiin kantillerde BIST100 ve tahvile, u¢ kantiller disinda altina da transfer edildigini
gostermistir. Dinamik net baglantilihk sonuglari ayrica en ug kantillerde altinda olusan soklarm da BIST100 ve
tahvillere transfer edildigini ortaya koymustur. Elde edilen bu bulgular, piyasa diizenleyicileri ve yatirimcilar igin
onemli ¢ikarimlar saglayacaktir.
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JEL Smflandirmasi: G10, G11, E44

Quantile Connectedness Analysis of Traditional Investment Instruments in Turkey

ABSTRACT

The main purpose of this study is to investigate the connectedness among traditional investment instruments in
Turkey, namely the stock market, gold, foreign exchange and bonds. Within the framework of this objective, the
Quantile Connectedness analysis developed by Ando et al. (2022) is performed using daily data of gold, BIST100,
USD, Euro and bonds between July 28, 2006 and April 24, 2024. Dynamic total connectedness results reveal that the
interconnectedness between the related assets is quite strong in the most extreme quantiles (0.05-0.95), while it
decreases periodically in other quantiles. Dynamic net connectedness results, on the other hand, show that in the
interconnectedness relationship of the related assets, shocks in USD and Euro are transferred to BIST100 and bonds in
all quantiles, and to gold except for the extreme quantiles. Dynamic net connectedness results also reveal that shocks
in gold in the most extreme quantiles are also transferred to BIST100 and bonds. These findings have important
implications for market regulators and investors.
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1. GIRIS

Finansal piyasalarda fiyat, getiri ve islem hacmi {izerinde ¢esitli makroekonomik
faktorler, siyasi gelismeler ve genel ekonomik kosullar etkilidir. Sermayenin topluma yayilmasi,
riskin dagitilmas1 ve tasarruflarin yatirimeilara akigi, finansal piyasalarn gelismesi ve etkin
isleyisiyle orantilidir. Yatirimeilar risk tercihlerine gore iki gruba ayrilir: Riski seven ve seven
yatirimcilar. Finansal piyasalardaki dalgalanmalar, risk istah1 yiiksek yatirimcilar igin potansiyel
kazang firsatlar1 sunarken, daha diisiik riskli geleneksel yatirim araglari ise riskten kagian
yatinmcilar tarafindan tercih edilmektedir. Finansal piyasalardaki etkilesimin analizi,
yatirimcilara yani sira politika yapicilarina ve firmalara da yol gosterici rol oynayacaktir. Makro
faktorlerle oynak piyasalar sermayenin topluma yayilmasimma ve tasarruflarin yatirimlara
doniismesine katki saglar. Finansal piyasalarin siirekli gelisimi, yatirim araglariin cesitliligini
de artirmaktadir. Yatirimeilar risklerini diisiirlip getirilerini yiikseltmek amaciyla portfoylerini
farkli enstriimanlarla olusturmaktadirlar (Temelli vd., 2019: 162). Boylece yatirim araglarinin
nasil hareket ettigini bilerek, hangisinin daha avantajli oldugu hususunda rasyonel karar
verebilmektedirler (Kilig¢ ve Ugantiirk, 2020: 500).

Hisse senetleri risk acisindan yiiksek oldugu icin yatirimcilar alternatifler
arayisindadirlar. Bireysel olarak yatirimcilarin yerel 6lcekte altin, faiz, tahvil ve déviz gibi sinirh
sayida segenekleri bulunmaktadir. Diger taraftan kur, faiz ve enflasyondan korunma saglama
ihtiyacindan 6tiirii altin, d6viz ve tahvil de yatirim araci olarak tercih edilmektedir (Yildiz, 2014:
39). Hisse senedi piyasalarinin belirsiz dogasi nedeniyle portfoy ¢esitlendirmesi yoluyla riski
azaltma ihtiyact duyan yatirimcilar, mevcut sinirli yerel alternatif yatirnm araglarindan
faydalanmaktadir (Kilig¢ ve Ugantiirk, 2021: 501). Bu sebeple yatirimcilarin menkul kiymet
borsasi ile diger yatirim araclari arasindaki etkilesim hakkinda bilgi sahibi olmalar1 6nem
tagimaktadir. Boylece portfoylerini en verimli sekilde olusturabilirler. Sonugta finansal araclarin
cesitliligi, yatirimceilara risklerini yonetme ve getirilerini artirma imkani sunmaktadir.

Geleneksel yatirnm araglarinin performansi, iilkenin ekonomik durumu ve piyasa
kosullarina baglh olarak degisiklik gosterebilmektedir. Gelismekte olan bir ekonomide bulunan
Tirkiye'de yatirnmcilar genellikle paralarini hisse senedi, tahvil, doviz ve emtia gibi farkli
yatirnm siniflar1 arasinda dagitirlar. Ancak bu yatirim araclarmin fiyatlari ve performanslari
birbirleriyle yakindan iliskilidir; piyasalardaki degisiklikler karmasik olabilmektedir. Ornegin,
ekonomide gerileme veya siyasi belirsizlik riskli varliklarin fiyatlarim disirebilirken, daha
giivenilir addedilen tahvillere talebi artirabilir (Yilmaz ve Kilig, 2022: 4). Bu yiizden
Tirkiye'deki geleneksel yatirim araglarinin birbiriyle iligkisinin incelenmesi yatirimcilar
acisindan  hayati Oneme sahiptir. Bdyle bir analiz, yatirimcilarin  portfoylerini
cesitlendirmelerine, ilgili riskleri daha iyi anlamalarina ve gelecekteki piyasa kosullarina
hazirlikli olmalarina yardimci olabilir. Bu makalemizde Tiirkiye finans piyasalarindaki
geleneksel yatirim araglarinin birbiriyle baglantisinin 6nemini arastiracagiz. Bu analiz yoluyla
yatirimcilar daha bilingli kararlar alabilir ve riskleri daha etkin yonetebilirler.

Baglantililik analizi, farkli finansal varlik siniflari, iilkeler veya sistemler arasindaki
iligkileri ortaya ¢ikarmak amaciyla finansal piyasalardaki verilerin incelenmesinde kullanilir
(Polat, 2018: 74). Ornegin, bir finansal krizin diger kapsamli piyasalara da yayilma riski
olabilmektedir. Baglantililik analizi bu tiir baglantilar1 saptayarak, finansal istikrarsizlik
risklerinin degerlendirilmesine yardimci olur.

198011 yillardan itibaren finansal serbestlesmenin hiz kazanmasi yerel piyasalarin daha
kiiresel bir yapiya biirlinmesine katki saglamistir. 19901 yillarin ortalarindan itibaren internet
devrimiyle bilginin iilkeler ve piyasalar arasinda yayilim hizi artmistir. Teknolojik gelisim
sonucu finansal piyasalar arasi etkilesim siirekli artarak devam etmektedir (Akyildirim vd.,
2022: 347). Piyasalar arasi etkilesimin artmasmin bazi faydalar1 olmakla birlikte, risk ve
belirsizlik gibi faktdrlerin de hizla yayilma riskini tasidigi goriilmektedir.
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2008 kiiresel finansal krizi, 1929 Biiyiik Bunalimi'ndan bu yana birbirine entegre kiiresel
finansal sistem {izerinde uzun siire etkiler birakan travmatik sonuglar dogurmustur. Finansal
piyasalar arasindaki asir1 baglantililik, belirsizlik ve stres faktorlerinin makro diizeyde finansal
piyasalara, mikro diizeyde de finansal varliklara yayilma riskini artirmistir. Finansal
piyasalardaki volatilite yayilimlar1 ve ani fiyat hareketleri, getiri volatilitesinin yiikselmesine yol
acmig; bdylelikle yatinmeilarin ve politika yapicilarin  belirsizlik donemleri icin tedbir
almalaria yonelik ¢abalar1 yogunlagsmistir. Normal donemlerde belirli bir denge iginde hareket
eden piyasalar, kriz zamanlarinda daha yiiksek bir korelasyon sergileyerek birlikte hareket etme
egilimi gosterebilir. Ornegin, 2008 kiiresel finansal krizi sirasinda bankacilik sektdrii kaynakl
stres, hisse senedi piyasalarina hizla yayilmis ve yatirimcilarin giivenli liman olarak gordiigii
altin ve devlet tahvillerine yonelmesine neden olmustur. Benzer sekilde, COVID-19 pandemisi
doneminde kiiresel belirsizlik arttikca, piyasalardaki oynaklik yiikselmis ve yatirimcilar riskten
kacinma egilimi gostermistir. Ancak, krizlerin her asamasinda baglantililik ayni diizeyde
kalmamaktadir; bazi donemlerde risk aktarimi artarken, bazi dénemlerde yatirimcilarin alternatif
araglara yonelmesi nedeniyle belirli piyasalar arasinda baglantililik zayiflayabilir. Bu baglamda,
finansal soklarin yayilim mekanizmalar1 ve farkli kriz donemlerinde piyasa entegrasyonunun
nasil degistiginin anlagilmasi, hem yatirimecilar hem de politika yapicilar agisindan biiyiik 6nem
tagimaktadir. Kiiresel finansal sistemdeki yiiksek diizeyde entegrasyon ve baglantililik, krizin
derin ve uzun soluklu etkilerinin ortaya ¢ikmasina katki saglamistir.

Bu c¢alisma Tiirkiye’de geleneksel yatirim araglar1 olan borsa, altin, doviz ve tahvil
arasindaki baglantililigi bir biitiin olarak ele alan ve yeni bir yontem olan Ando vd. (2022)
tarafindan gelistirilen Kantil Baglantililik analizi ile gergeklestiren 0zgiin bir ¢aligmadir. Bu
calismada cevap aranan sorular su sekildedir: Tiirkiye’deki geleneksel yatirim araglar birbiriyle
baglantili midir? Eger baglant1 s6z konusu ise zaman igerisinde ve piyasa kosullarina gére nasil
degisim gostermektedir? Hangi yatirim araci/araglari risk tastyicidir? Hangi yatirim araci/araglari
risk alicidir? Bu sorulara cevap bulabilmek i¢in bu ¢alismani birinci adiminda altin, BIST100,
dolar, euro ve tahvil getirilerinin tamimlayic istatistik dzellikleri incelenecektir. ikinci adimda
getiri serilerinin dagilim Ozellikleri kantil-kantil normallik grafikleriyle degerlendirilecektir.
Uciincii adimda getiri serilerinin dogrusal olup olmadigi BDS testiyle analiz edilecektir.
Dordiincii adimda serilerin duraganligi incelenecek ve son adimda altin, BIST100, dolar, euro ve
tahvil getiri serileri arasindaki iliski Ando vd. (2022) tarafindan onerilen Kantil Baglantililik
Yontemi kullanilarak analiz edilecek. Boylece getiri serilerinin temel 6zellikleri ayrintili olarak
irdelenecek ve aralarindaki iligki belirlenmis olacaktir.

2. LITERATUR

Bir ekonomi i¢in en Onemli yatirim araglari altin, tahvil, hisse senedi ve doviz
piyasalaridir. Bu yatirim araglar1 ve aralarindaki iliski de finansal piyasa yapici ve yatirimcilar
icin da dnemli gostergelerden biridir. Bu yatirim araglart arasindaki iligkileri inceleyen yurtigi ve
yurtdisinda gesitli ¢alismalar bulunmaktadir. Bu ¢alismalarin bir kisina iliskin bilgiler asagida
verilmistir.

Cicek (2005) calismasinda 1995 1. geyrekle 2003 2. geyrek arasindaki donemde
Tirkiye'de faiz, hisse senedi piyasasi, kredi ve déviz kuru kanalini incelemistir. VAR modelini
kullanarak elde ettigi bulgularda, en etkili aktarim kanalinin faiz kanali oldugunu; déviz kurunun
ekonomik aktivite {izerinde simirli etkisinin bulundugunu ve kredi kanalinin faiz oram
degisimlerine duyarsiz kaldigini ortaya koymustur. Levin, Montagnoli ve Wright (2006)
calismasinda 1976-2005 donemine ait ABD verilerini kullanarak altin ve hisse senedi fiyatlari
arasindaki iliskiyi incelemislerdir. Elde ettikleri bulgulara goére altin ve hisse senedi fiyatlar
arasinda pozitif yonde anlamli bir iliski oldugunu saptamislardir. Bununla birlikte Gay (2008)
calismasinda BRIC iilkelerinin borsa endeksleri ile doviz kuru ve petrol fiyatlar1 arasindaki
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iliskiyi incelediginde, hisse senedi piyasalar1 ile doviz kuru ve petrol fiyatlar1 arasinda
istatistiksel olarak anlamli bir iligkiye rastlamamigtir. Bali ve Cinel (2011) calismasinda, altin
fiyatlarinin IMKB 100 endeksi iizerinde dogrudan bir etkisinin olmadigin1 bulgulanmustir.
Mulyadi ve Anwar (2012) ise Endonezya'ya ait 1997-2011 donemine iliskin haftalik veriler
kullanarak hisse senedi ve altin yatirimlarini karsilagtirmayir amaglamiglardir. Yaptiklari analiz
sonuglarina gore altin yatiriminin hisse senedi yatirimina gore daha avantajli oldugu sonucuna
varmiglardir.

Tasct ve Okuyan (2009) calismalarinda, IMKB100, mali endeks, sanayi endeksi,
hizmetler endeksi ve teknoloji endeksi i¢in farkli zaman dilimlerinde hisse senedi fiyatlarindaki
artis ve azalig siirelerinde siire bagimlilig1 olup olmadigini incelemistir. Calismada spekiilatif
siskinliklerin varlig1 parametrik ve parametrik olmayan testler kullanilarak aragtirilmistir. Sonug
olarak rasyonel fiyatlama siirecinin gegerli oldugu, irrasyonel fiyatlama siirecinin yagsanmadigi
tespit edilmistir. Diger bir deyisle fiyat hareketlerinde siire bagimlilig1 bulunmadigi, fiyatlarin
rasyonel beklentiler dogrultusunda olustugu sonucuna varilmstir. Diebold ve Yilmaz
(2009) ve Yilmaz (2010) calismalarinda farkli finansal piyasalar arasindaki oynaklik yayilmasi
incelenmistir. Buna gore en yiiksek net yonli oynaklik yayilmasi hisse senedi piyasasi igin tespit
edilirken, en yiiksek toplam yonlii oynaklik yayilmasi tahvil piyasasi i¢in bulunmustur. Diebold
ve Yilmaz (2012) caligmasinda da son kiiresel krizin patlama donemlerinde farkli finansal
piyasalar arasindaki oynaklik yayilmasinin daha yiiksek oldugu tespit edilmistir. Dolayisiyla kriz
donemlerinde piyasalar arasinda oynakligin daha fazla yayildigi sonucuna varilmstir.

Polat (2018) calismasinda, iilkeler arasinda yiiksek diizeyde finansal baglantililigin
varligini teyit etmistir. Ayrica, otoriteler ve politika yapicilar, finansal istikrar1 sadece yerel
bazda degil, kiiresel bazda da saglamali, iilkeler aras1 finansal baglantililigin yiiksek olmasi
sebebiyle, bir iilkedeki finansal sistemik stresin diger iilkelere hizla bulasacagi g6z Oniinde
bulundurulmalar1 gerektigi sonucuna varmistir. EImas ve Esen (2011) caligmasinda Tiirkiye,
Almanya, Rusya, Hindistan, Hollanda ve Fransa iilkelerinin hisse senedi piyasalar ile doviz
kuru degiskenleri arasindaki iliskiyi incelemistir. Bu amacla Engle-Granger esbiitiinlesme testini
kullanmiglardir. Yapilan analiz sonucunda sadece Rusya i¢in hisse senedi piyasasi ve doviz kuru
degiskenleri arasinda esbiitiinlesme iligkisine rastlanilmistir. Ben Amar vd. (2020) ¢aligmasinda
25 Haziran 2012 ile 11 Mayis 2020 tarihleri arasindaki giinliik verileri kullanarak alt1 bolgesel
borsa grubu arasindaki baglanti diizeyini incelemistir. Diebold ve Yilmaz (2012) yayilma
endeksi yontemini kullanan ¢aligmada, finansal piyasalarin biiyiik 6l¢iide benzer sekilde tepki
verdigi ve yiiksek diizeyde entegre oldugu sonucuna ulasilmistir. Diger bir deyisle farkli
bolgesel borsalar arasinda oynaklik soklarimin hizli bir sekilde yayildigin1 ve piyasalarin
birbirine bagimli hareket ettigini gdsteren bir bulguya ulasilmistir.

Adekoya ve Oliyide (2021) ¢alismasinda, 21 Ocak 2020 - 2 Temmuz 2020 tarihleri
arasindaki giinliik verileri kullanarak Covid-19 déneminde Amerikan dolari, altin, ham petrol,
S&P 500 endeksi ve bitcoin gibi farkli finansal ve emtia piyasalarinin hisse senedi piyasasindaki
volatilite tizerindeki etkisini incelemek amaciyla TVP-VAR modelini kullanmigtir. Calisma
sonucunda, altin ve dolar soklarmin net alicilarmin diger piyasalarda net satict olmasi
durumunda, bu piyasalarda gii¢lii oynaklik kanitlar1 oldugu tespit edilmistir. Boylece farkli
varlik siniflart arasindaki oynaklik yayilimina dair ampirik kanitlar elde edilmistir. Eyiiboglu ve
Eyiiboglu (2018) calismasinda, 03/01/2011-26/05/2016 dénemine ait Borsa Istanbul'unda islem
goren endeksler ile doviz kurlar arasindaki iligkiyi incelemislerdir. Yapilan analiz sonuglarina
gore; BIST Tekstil Deri endeksi ile Euro/TL arasinda, Dolar/TL kuru ile BIST Tekstil Deri,
Ticaret ve Teknoloji endeksleri arasinda uzun donemli iligski tespit edilmistir. Ayrica; Doviz
kurlar1 ile BIST'te islem goren 3 endeks arasinda, Kisa donemde negatif yonlii, Uzun dénemde
ise pozitif yonlii iligki belirlenmistir. Dolayisiyla ¢aligma sonucunda endeksler ile doviz kurlar
arasinda hem kisa hem de uzun doénem iligkiler oldugu sonucuna varilmistir.
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Levin vd. (2006) ¢alismasinda, ABD'de 1976-2005 d6nemi igin altin ve hisse senedi
fiyatlan arasindaki iligki incelenmistir. Analiz sonuglarina gére ABD piyasalarinda altin ile hisse
senetleri arasinda pozitif yonde bir iliskinin oldugu, yani birbirlerinin tamamlayicisi konumunda
olduklar1 tespit edilmistir. Mishra vd. (2010) ise Hindistan'da 1991-2009 doénemi igin altin
fiyatlar1 oynaklig ile borsa getirileri arasindaki iliskiyi arastirmistir. Johansen esbiitiinlesme ve
Granger nedensellik testlerini kullanarak, s6z konusu degiskenlerin uzun doénemde birlikte
hareket ettigini ve aralarinda karsilikli nedensellik iliskilerinin oldugu sonucuna varmustir.
Giines (2022) galismasinda, 3 Ocak 2000 - 11 Subat 2022 tarihleri arasindaki giinliik verileri
kullanarak VIX (Chicago Board Options Exchange Volatility Index) endeksi, ABD Dolar
endeksi ve ABD 10 yillik devlet tahvili faizi arasindaki nedensellik iliskisini Toda-Yamamoto
testi ile incelemistir. Analiz sonuglarina gore; VIX endeksinin ABD 10 yillik devlet tahvili faiz
oraninin nedeni oldugu tespit edilmistir. Diger degiskenler arasinda ise herhangi bir nedensellik
iligkisine rastlanilmamistir. Karabiyik (2020) calismasinda, Tiirkiye'de emtia piyasasi, tahvil
faizi, doviz kuru ve hisse senedi fiyatlar1 arasindaki etkilesimleri Diebold ve Yilmaz (2012)
tarafindan gelistirilen yayilma endeksi yaklagimiyla incelemistir. 2015-2019 dénemini kapsayan
bu calismada, dort piyasa arasindaki oynaklik yayiliminin %4,4 oldugu ve finansal stres
donemlerinde bu yayilimin arttig1 tespit edilmistir. Benzer sekilde, Karaca (2024) calismasinda,
faiz oram, altin fiyat1 ve dolar kurunun BIST 100 endeksi iizerindeki etkilerini Fourier ARDL ve
Fourier Kantil Nedensellik analizleriyle arastirmistir. Sonuglar, faiz oran1 ile BIST 100 endeksi
arasinda uzun vadeli negatif bir iliski oldugunu, altin fiyat: ve dolar kuru ile BIST 100 endeksi
arasinda ise uzun vadeli pozitif iligkiler bulundugunu gostermektedir.

3. YONTEM

Bu calismada Tiirkiye’deki geleneksel yatirim araglari olan borsa, altin, doviz, ve tahvil
arasindaki baglantililigi inceleyebilmek ig¢in 28 Temmuz 2006 ile 24 Nisan 2024 tarihleri
arasindaki BIST100 endeksi, 2 yillik tahvil verimi ile Dolar, Euro ve gram altimin TL degerlerini
kullanilmistir. Orneklem periyodu igin altin, BIST100, Dolar, Euro ve tahvilin giinliik degerleri
www.investing.com adresinden temin edilmistir. Elde edilen seriler asagida belirtilen esitlikler
ile ylizdelik getiri serilerine doniistiiriilmiistiir:

DA.!'tm
GAlEn Iog( t Mm) x 100 @
DTy
D EBIST100 2)
GPITO0 = Iag( ¢ / EISTIOO) x 100
D~y
D.Do!ar (3)
622 =10g (""" [ putar) X 100
D~
DEuro (4)
GFvre = Iog( ¢ DE“”) x 100
t—1
)

) D'I'ahva'f
67t =1og (P ) apuut) % 100
t—1

Yukarida esitliklerde yer alan log logaritmay1 ve GA'P", GEIST100 gPolar gEuro e gTahvil

sirastyla altin, BIST100, Dolar, Euro ve tahvilin t zamanindaki getiri oranimi ifade etmektedir.
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Ayrica, pAlan ppisTio0, ppetar DE“re | ve pfFahvil sirastyla altin, BIST100, Dolar, Euro ve

tahvilin t zamanindaki degerini sembolize ederken; DA™ DBIT100 ppolar pEuro e pTahvil
altin, BIST100, Dolar, Euro ve tahvilin t-1 zamanindaki degerini belirtmektedir.

Calisma kapsaminda belirlenen yatirim araglarinin giinliik degerleri ile getirileri sirasiyla Sekil 1
ve Sekil 2’de gosterilmistir.
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Sekil 1: Altin, BIST100, Dolar, Euro ve tahvilin giinliik degerleri
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Sekil 2: Altin, BIST100, Dolar, Euro ve tahvilin giinliik getirileri

Bu ¢alismada altin, BIST100, Dolar, Euro ve tahvil arasindaki baglantililik iliskisini
inceleyebilmek i¢in takip edilen metodolojik siire¢ Sekil 3’te gosterilmistir. Metodolojik siirecin
ilk adiminda altin, BIST100, Dolar, Euro ve tahvil giinliik getirilerinin istatistiksel analizi
tanimlayici istatistik tablosu ile gerceklestirilecektir. 2. Adimda getiri serilerinin dagilimsal
Ozellikleri kantil-kantil normallik grafikleri ile incelenecektir. 3. Adimda getiri serilerinin
dogrusal olup olmadigi Broock vd. (1996) tarafindan gelistirilen BDS testi yardimiyla
aragtirlacaktir. 4. Adimda getiri serilerinin duraganligi Adebayo ve Ozkan (2024) tarafindan
gelistirilen Kantil ADF ve Kantil PP birim kok testleriyle incelenecektir. Son adimda ise altin,
BiST100, Dolar, Euro ve tahvil getirileri arasindaki baglantililik Ando vd. (2022) tarafindan
gelistirilen Kantil Baglantililik Yoéntemi ile analiz edilecektir.

Kantil baglantililik yontemi, Diebold ve Yilmaz (2009, 2014) tarafindan gelistirilen
ortalama temelli baglantililik ydntemlerinin kantillere uyarlanmis versiyonudur. Diger bir
ifadeyle, Diebold ve Yilmaz (2009, 2014) tarafindan gelistirilen yontemler degiskenlerin
ortalamalar1 {izerinden baglantililik iliskisini incelerken; kantil baglantililik yontemi
degiskenlerin  kantiller aracilifiyla biitin ~ dagilimi  ilizerinde baglantililik  analizi
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gerceklestirmektedir. Kantiller degiskenlerin farkli dagilim diizeylerini belirttiginden, kantil
baglantililik analizi ile farkli piyasa kosullarinda degiskenler arasindaki baglantililik
incelenebilmektedir. Kantil baglantililik yontemi degiskenlerin biitiin kosullu dagilimina
odaklandigindan ortalama temelli baglantililik yontemlerine gore (bkz: Diebold ve Yilmaz,
2009, 2014; Barunik ve Kiehlik, 2018; Balcilar vd., 2021; Cocca vd., 2024; Naeem vd., 2024)
daha kapsamli sonuglar saglamaktadir. Bu 6nemli 6zelliklerinden dolay1 kantil baglantililik
yontemi bu ¢aligmada tercih edilmistir.

1 Adum 2. Adim
L S Kantil-Kantil Normallik |
Verilerin Istatistiksel Analizi Tt
T g h_,/’_—ﬂ“nﬂh_,_J T~ =
T~ T T A A T
3. Adim 4. Adim
Dogrusallik Analizi Duraganlik Analizi |

L~ T
— —

5. Adim
Baglantililik Analizi

——

— = -
‘H'“““““m__ . / —

Sekil 3: Metodolojik Siireg

4. BULGULAR

Tablo 1, altin, BIST100, Dolar, Euro ve tahvil giinliik getirilerinin tanimlayici
istatistiklerini gostermektedir. Tablo 1’de yer alan ortalama degerleri, altinin en fazla giinliik
getiriye sahip oldugunu tahvilin ise en az getiriye sahip oldugunu belirtmektedir. Standart sapma
degerleri 6rneklem periyodu i¢inde en fazla oynakliga tahvil getirilerinin; en az oynakliga ise
Dolar getirilerinin sahip oldugunu gostermektedir. Carpiklik degerleri, biitiin yatirim araglarinin
getiri dagiliminin sola ¢arpik oldugunu, basiklik degerleri ise bu dagilimin leptokurtik, yani
normal dagilima gore daha dik tepeye ve daha kalin kuyruga sahip oldugunu gostermektedir.
Jarque-Bera (1980) normallik testi ¢iktilar1 da, altin, BIST100, Dolar, Euro ve tahvil giinliik
getirilerinin %1 6nem diizeyinde normal dagilmadigini ispat etmektedir.
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Tablo 1: Tamimlayici Istatistikler

ALTIN BIST100 DOLAR EURO TAHVIL
Ortalama 0.098 0.074 0.069 0.065 0.017
Medyan 0.052 0.087 0.026 0.022 0.000
Maksimum 14.670 12.128 14.756 13.745 21.182
Minimum -19.986 -11.063 -19.520 -19.176 -46.946
Standart Sapma 1.382 1.671 1.043 1.046 2.232
Carpiklik -0.215 -0.415 -0.175 -0.251 -1.912
Basiklik 22.176 7.439 51.698 47.724 63.073
Jarque-Bera 68196.9*** 3779.9%** 439637.9%** 370837.7*** 671693.3***
Olasilik 0.000 0.000 0.000 0.000 0.000
Gozlem Sayist 4449 4449 4449 4449 4449

Not: *** sembolii %1 6nem diizeyinde istatistiksel anlamlilig1 géstermektedir.

Altin, BIST100, Dolar, Euro ve tahvil giinliik getirilerinin dagilimsal dzelliklerini daha
detayl bir sekilde gozlemleyebilmek i¢in olusturulan kantil-kantil normallik grafikleri Sekil 4’te
sunulmustur. Sekil 4’e bakildiginda varliklarin gercek dagilimimi gosteren mavi ¢izgilerin
genellikle u¢ noktalarda normalligi gosteren kirmizi ¢izgiden ayrildigi, diger bir ifade ile
normallikten sapti1 goriilmektedir. Kantil-kantil grafikleri de altin, BIST100, Dolar, Euro ve
tahvil giinliik getirilerinin 6rneklem periyodu igerisinde normal olmayan bir dagilim
sergiledigini ortaya koymaktadir.
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Tablo 2, calismada kullanilan finansal araglarin giinliik getirilerinin dogrusalligini test
etmek icin gerceklestirilen BDS testinin ¢iktilarin1 gdstermektedir. Tablo 2’de yer alan z
istatistikleri ve ilgili olasilik degerleri, 2’den 6’ya kadar olan biitiin boyutlarda ilgili serinin
dogrusal oldugunu belirten sifir hipotezinin %1 dnem diizeyinde reddedildigini gdstermektedir.
Bu sonug, altin, BIST100, Dolar, Euro ve tahvil giinliik getirilerinin dogrusal olmadigini
belirtmektedir.

Tablo 2: BDS Testi

Boyut ALTIN BiST100 DOLAR EURO TAHVIL
2 13.986*** 8.493*** 19.062*** 18.514*** 19.571%**
Olasilik 0.000 0.000 0.000 0.000 0.000

3 16.506*** 12.752*** 22.693*** 21.406*** 23.076***
Olasilik 0.000 0.000 0.000 0.000 0.000

4 18.626*** 15.485%** 25.610*** 23.086*** 25.148***
Olasilik 0.000 0.000 0.000 0.000 0.000

5 20.196*** 17.284%** 28.351*** 24.931%** 27.007***
Olasilik 0.000 0.000 0.000 0.000 0.000

6 21.784*** 18.628*** 31.386*** 26.841*** 29.057***
Olasilik 0.000 0.000 0.000 0.000 0.000

Not: *** sembolii %1 6nem diizeyinde istatistiksel anlamlilig1 gostermektedir.

Buraya kadar gergeklestirilen analizlere gore, altin, BIST100, Dolar, Euro ve tahvil
giinliik getirileri hem normal hem de dogrusal olmayan bir yapiya sahiptir. Serilerin bu
ozellikleri, bu caligmada tercih edilen kantil tabanli bir yontem olan kantil baglantililik
yonteminin uygunlugunu desteklemektedir.

Sekil 5, getiri serilerinin karakterine uygun olarak gerceklestirilen kantil ADF ve kantil
PP birim kok testlerinin ¢iktilarin1 gostermektedir. Sekil 5°te yer alan grafiklerdeki siyah ¢izgi
biitiin kantil degerlerinde %1, %5 ve %10 O6nem diizeyinin test istatistik degerlinin altinda
olmasi, birim kok vardir sifir hipotezinin biitiin kantillerde reddedildigini gdstermektedir. Elde
edilen bu bulgu, altm, BIST100, Dolar, Euro ve tahvil giinliik getirilerinin biitiin kantillerde
duragan oldugunu ve baglantililik analizi i¢in uygun oldugunu belirtmektedir.

Panel A) Kantil ADF
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Sekil 5: Kantil ADF ve Kantil PP Birim K&k Test Ciktilari

Not: Yesil, kirmiz1 ve mavi ¢izgiler sirasiyla %1, %5 ve %10 6nem diizeyinin test istatistik

degerlerini gostermektedir.

Altin, BIST100, Dolar, Euro ve tahvil arasindaki baglantililig1 analiz edebilmek igin
gerceklestirilen Kantil Baglantililik analizi sonucunda elde edilen dinamik toplam ve net
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baglantililik grafikleri sirasiyla Sekil 6 ve Sekil 7°de gosterilmistir. Sekil 6’ya bakildiginda,
altin, BIST100, Dolar, Euro ve tahvil arasindaki baglantililigin, hem zamansal hem de kantilsel
olarak degistigi anlasiimaktadir. En ug kantiller olan 0,05 ile 0,95. Kantillerde altm, BIST100,
Dolar, Euro ve tahvil arasindaki baglantililigin 6rneklem periyodu icerisinde zamansal olarak
degismedigi ve diger kantillere gore ¢cok daha giiclii oldugu da Sekil 6’da gozlemlenen 6nemli
bir bulgudur. Diger énemli bir bulgu ise en ug¢ kantiller disindaki kantillerdeki baglantililigin
2008-2014, 2020-2021 ve 2022-2023 donemlerinde onemli diisiisler sergilemesidir. ilgili
tarihlerde altin, BIST100, Dolar, Euro ve tahvil arasindaki baglantiiligin azalmasina kiiresel
finansal kriz, Avrupa bor¢ krizi, COVID-19 pandemisi ve Rusya-Ukrayna savasinin etkili
oldugu disiiniilmektedir. Ug kantillerde gézlemlenen yiiksek baglantililik ise boga ve ay1 piyasa
donemlerinde normal doénemlere gore Tirkiye’deki geleneksel yatirim araglari arasindaki
iligkilerin daha da gii¢clendigini belirtmektedir.

1.0

100
08

a0
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B0
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40
02

20
0.0 | | |

2010 2015 2020
Sekil 6: Dinamik Toplam Baglantililik Grafigi

Not: Kantil Baglantililik analizi Chatziantoniou vd. (2021) calismasi takip edilerek 1 gecikme
uzunlugu, 200 pencere biiyiikligii ve 20 gozlemlik ileriye doniik tahmin ile ger¢eklestirilmistir.

Sekil 7, altn, BIST100, Dolar, Euro ve tahvil arasindaki net baglantililig1
gostermektedir. Sekil 7a’ya bakildiginda altimin en ug kantillerde (0,05 ve 0,95) tamamen risk
dagitici pozisyonda oldugunu, diger kantillerde ise genellikle risk alic1 pozisyonda oldugu
goriilmektedir. Altinin alici roliiniin az da olsa bazi dénemlerde en u¢ kantiller disinda dagitict
roliine déniistiigii de anlasilmaktadir. Sekil 7b ve 7e, BIST 100 ve tahvilin, altin, BIST100,
Dolar, Euro ve tahvil arasindaki baglantililik iligkisinde risk alict roliinde oldugunu
gostermektedir. Sekil 7c ve 7d ise Dolar ve Euronun ilgili baglantililik analizinde risk dagitict
roliinde oldugunu gostermektedir. Sekil 6’da gdzlemlenen piyasa kosullarina gore baglantililigin
giiclenmesi veya zayiflamasi, Tiirkiye’deki geleneksel yatirim araglarinin net baglantililiginda
gozlenmemekte, farklilasmanin kantillerden ziyade zamansal oldugu anlasilmaktadir. Kantiller
arasindaki farklilik, ¢aligmaya konu olan varliklarin baglantililik iligkisi igerisindeki roliiniin
degisim gosterebilecegini belirtmektedir. Sekil 7°’den elde edilen bulgulart derleyecek olursak,
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altin, BIST100, Dolar, Euro ve tahvil arasindaki baglantililik iliskisinde Dolar ve Euro’da olusan
soklar biitiin kantillerde BIST100 ve tahvile, u¢ kantiller disinda altina da transfer edilmektedir.
En u¢ kantillerde altinda olusan soklar da BIST100 ve tahvillere transfer edilmektedir.
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Not: Kantil Baglantililik analizi Chatziantoniou vd. (2021) ¢aligmas: takip edilerek 1 gecikme
uzunlugu, 200 pencere biiyiikliigii ve 20 gozlemlik ileriye doniik tahmin ile gergeklestirilmistir.

5. TARTISMA ve/veya SONUC

Yurti¢i tasarruf oranlariin artirilmasi iilkenin ekonomik biiyiimesi ve finansal istikrari
acisindan biiylik 6nem tasir. Yiiksek tasarruf oranlari sayesinde yurti¢i yatirim ve tiiketim
faaliyetleri dig bor¢ kullanilmadan finanse edilebilir. Boylece hem ekonomik biiyiime hizlanir
hem de iilke finansal soklara karsi dayanikli hale gelir. Aksi takdirde cari agik sorunu ortaya
cikabilir ve belirli seviyeleri astiginda ekonomik krizlere yol agabilir.

Bu calismada Tiirkiye'de yatirimcilarin erisebildigi dort temel finansal yatirim araci olan
borsa, altin, doviz ve tahvil arasindaki etkilesim incelenmistir. Bu yatirim araglariin getirileri
arasindaki iliski belirlenerek, yatirimcilarin tercihlerinde rehberlik saglanmaya calisiimistir.
Boylece tasarruflarin etkin sekilde degerlendirilebilecegi alternatif yatinm araglarinin
sunulmasiyla yurti¢i tasarruf oranlarinin artirilmasi hedeflenmistir. Calismanin bulgulari,
yatirimcilara portfoy dagilimlarinda rehberlik edecek niteliktedir.

Calisma kullanilan kantil baglantililik modeliyle Tiirkiye finans piyasalarmin baglanti yapisini

ortaya konulmustur. Piyasalarin toplam risk durumunun zaman iginde degistigi ortaya konmus
soklar1 yayan ve alan piyasalar zaman i¢inde incelenebilmistir.

Calismanin getiri analizi sonuglar1 incelendiginde; Ortalama getiri bakimindan altinin en
yiiksek, tahvil getirilerinin ise en digiik giinliikk getiriye sahip oldugu goriilmiistiir. Standart
sapma degerlerine bakildiginda, 6rneklem periyodu iginde en yiiksek oynakliga sahip varligin
tahvil getirileri oldugu, en diisiik oynakligin ise dolar getirilerinde gerceklestigi saptanmustir.
Altin yatinnmcilarina ortalama anlamda en iyi getiriyi saglarken, tahvil getirileri ise ortalama en
diisiik diizeyde kalmistir. Diger taraftan tahvil getirileri ayn1 zamanda en yiiksek, dolar getirileri
ise en diisiik oynakliga sahip bulunmustur. Tiirkiye'de altin, borsa, dolar, euro ve tahvil gibi
geleneksel yatirim araglarinin  birbirinin  yerine kullanilabilecegi soylenebilir. Yatirimci
portfoyleri kurulurken bu yatirim araglarinin dengeli olacak sekilde dagitilmasmin faydali
olacagi séylenebilir.

Calismada altn, BIST100, dolar, euro ve tahvil getiri serileri arasindaki kantil
baglantililik analizi sonuglar1 incelendiginde; baglantililigin hem zamansal hem kantilsel olarak
degistigi gorilmiistir. En ug¢ kantil olan 0,05 ve 0,95'erde baglantililik zaman iginde
degismezken, diger kantillere gére daha giicli bulunmustur. 2008-2014, 2020-2021 ve 2022-
2023 donemlerinde kantil baglantililigindaki 6nemli diislis dikkat ¢ekmistir. Bu donemlerde
kiiresel finansal kriz, Avrupa bor¢ krizi, COVID-19 ve Rusya-Ukrayna savasinin etkileriyle
baglantililigin azaldigi degerlendirilmistir. Dolayisiyla analiz sonuglari, baglantililigin kantil ve

zamana bagli olarak degistigini, kiiresel kriz anlarinda ise zayifladigini ortaya koymustur.

Diger taraftan altin en ug¢ kantillerde (0,05 ve 0,95) tamamen risk dagitici roliindeyken,
diger kantillerde genellikle risk alic1 rolde oldugu sdylenebilir. BIST100 ve tahvilin baglantililik
iliskisinde risk alic1 rolii oldugu goriilmektedir. Dolar ve Euro'nun iligkide risk dagitic1 rolii
oldugu anlasilmakta olup, dolar ve euroda olusan soklar biitiin kantillerde BIST100 ve tahvile,
uc kantiller disinda altina da transfer edilmekteidir. En uc kantillerde altinda olusan soklar da
BIST100 ve tahvillere iletilmektedir. Sonugta, altinin ¢ogunlukla risk dagitirken, BIST100 ve
tahvilin risk aldigi; Dolar ve euro'nun ise risk dagittigi soylenebilir. Olusan soklarin da bu
varliklar arasinda transfer edildigi anlagilmaktadir.

Yatirimer psikolojileri goz oniline alindiginda genellikle minimum riskle maksimum
getirinin hedeflenmekte oldugu goriilmektedir. Altin, tahvil ve doviz kuru gibi geleneksel
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yatirim araglar1 arasindaki etkilesimler, bireysel ve kurumsal yatirimcilar igin biiyiik 6nem arz
etmektedir. Elde edilen sonuglar, piyasalardaki kiiresellesmenin de etkisiyle yatirim araglari
arasindaki etkilesiminde arttigin1 gostermektedir. Finansal istikrar1 giliglendirmek amaciyla,
diizenleyici kurumlar yatirim araglari arasindaki baglantililigt g6z Oniinde bulundurarak
piyasalardaki risk aktarim mekanizmalarimi dengeleyici politikalar gelistirebilir. Ozellikle,
finansal soklarin yayilmasini 6nlemek igin risk dagitimin tesvik eden diizenlemeler getirilebilir.
Altinin kriz donemlerinde risk dagitict bir rol iistlendigi g6z oniinde bulundurularak, bireysel ve
kurumsal yatirimcilarin portfoylerinde altina yonelik tesvik edici diizenlemeler uygulanabilir.
Ayrica, tahvil ve BIST100’{in risk alic1 yapis1 nedeniyle, bu piyasalarda volatiliteyi smirlayic
Oonlemler alinmasi oOnerilebilir. Doviz piyasalarindaki oynakligin azaltilmasi ig¢in merkez
bankasinin rezerv politikalar1 ve kur istikrarina yonelik adimlar daha etkin hale getirilebilir. Son
olarak, yatirnmcilarin farkli piyasa kosullarinda daha bilingli hareket edebilmeleri i¢in finansal
okuryazarlik  seviyesini artirmaya yonelik egitim ve bilgilendirme faaliyetleri
yayginlastirilmalidir. Calisma sonuglar1 bireysel ve kurumsal yatirimcilara yatirimlar i¢in piyasa
diizenleyicilerine ise daha rasyonel ve rekabetci piyasa kurgulamalari i¢in fayda saglayacagi
sOylenebilir.

Arastirma ve Yayin Etigi Beyani

Bu ¢alisma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmustir.
Yazarlarin Makaleye Katki Oranlari

Yazar 1’in makaleye katkis1 %50, Yazar 2 nin makaleye katkis1 %50°dir.

Cikar Beyani

Yazarlar agisindan ya da ii¢iincii taraflar agisindan ¢caligmadan kaynakli ¢ikar ¢atigmasi bulunmamaktadir.

339



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https://dergipark.org.tr/tr/pub/optimum

Cakar and Ozkan — Quantile Connectedness Analysis of Traditional Investment Instruments in Turkey

KAYNAKCA

Adebayo, T. S., & Ozkan, O. (2024). Evaluating the role of financial globalization and oil consumption on ecological
quality: A new  perspective  from  quantile-on-quantile  granger  causality.  Heliyon,  10(2).
https://doi.org/10.1016/j.heliyon.2024.e24636

Adekoya, O. B. ve Oliyide, J. A. (2021). How COVID-19 drives connectedness among commodity and financial
markets: evidence from tvp-var and causality-in-quantiles techniques. Resources Policy, (70), 1-17.
https://doi.org/10.1016/j.resourpol.2020.101898

Akyildirim, E., Giines, H., & Celik, I (2022). Tiirkiye’de finansal varliklar arasinda dinamik baglantililik: TVP-VAR
modelinden kanitlar. Gazi [ktisat Ve Isletme Dergisi, 8(2), 346-363. https://doi.org/10.30855/gjeb.2022.8.2.010

Ando, T., Greenwood-Nimmo, M., & Shin, Y. (2022). Quantile connectedness: modeling tail behavior in the topology
of financial networks. Management Science, 68(4), 2401-2431.

Balcilar, M., Gabauer, D., & Umar, Z. (2021). Crude Oil futures contracts and commodity markets: New evidence
from a TVP-VAR extended joint connectedness approach. Resources Policy, 73, 102219.

Bali, S., & Cinel, M. (2011). Altin Fiyatlarnin IMKB 100 Endeksi’ne Etkisi Ve Bu Etkinin Ol¢iimlenmesi. Atatiirk
Universitesi Iktisadi Ve Idari Bilimler Dergisi, 25(3-4), 45-63.

Barunik, J., & Kiehlik, T. (2018). Measuring the frequency dynamics of financial connectedness and systemic risk.
Journal of Financial Econometrics, 16(2), 271-296.

Ben Amar, A., Bélaid, F., Ben Youssef, A. ve Guesmi, K. (2020). Connectedness among regional financial markets in
the context of the COVID-19. Applied Economics Letters, 28(20), 1-8.
https://doi.org/10.1080/13504851.2020.1854434

Broock, W. A., Scheinkman, J. A., Dechert, W. D., & LeBaron, B. (1996). A test for independence based on the
correlation dimension. Econometric Reviews, 15(3), 197-235. https://doi.org/10.1080/07474939608800353

Chatziantoniou, I., Gabauer, D., & Stenfors, A. (2021). Interest rate swaps and the transmission mechanism of
monetary  policy: A quantile  connectedness  approach.  Economics  Letters, 204,  109891.
https://doi.org/10.1016/j.econlet.2021.109891

Cocca, T., Gabauer, D., & Pomberger, S. (2024). Clean energy market connectedness and investment strategies: New
evidence from DCC-GARCH R2 decomposed connectedness measures. Energy Economics, 136, 107680.

Cigek, M. (2005). Tiirkiye’de parasal aktarim mekanizmasi: var (vektdr otoregrasyonu) yaklasimiyla bir analiz. Iktisat
Isletme ve Finans, 20 (233), 82-105. Doi: 10.3848/iif.2005.233ek.9636

Diebold, F. X., & Yilmaz, K. (2009). Measuring financial asset return and volatility spillovers, with application to
global equity markets. The Economic Journal, 119(534), 158-171.

Diebold, F. X., & Yilmaz, K. (2012). Better to give than to receive: Predictive directional measurement of volatility
spillovers. International Journal of Forecasting, 28(1), 57-66.

Diebold, F. X., & Yilmaz, K. (2014). On the network topology of variance decompositions: Measuring the
connectedness of financial firms. Journal of econometrics, 182(1), 119-134.

Elmas, B. ve Esen, 0. (2011). Hisse Senedi Fiyatlar ile déviz Kuru Arasindaki Dinamik Iliskinin Belirlenmesi:Farkli
Ulke Piyasalari Igin Bir Arastirma. Muhasabe ve Finansman Dergisi, 52, 153- 170.

Eyiiboglu, S. ve Eyiiboglu, K. (2018), Borsa Istanbul Sektér Endeksleri Ile Doviz Kurlar1 Arasindaki iliskilerin
Incelenmesi: ARDL Modeli, Omer Halisdemir Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 11(1), 8-28.

Gay, R. D. (2008), Effect Of Macroeconomic Variables on Stock Market Returns forFour Emerging Economies:
Brazil, Russia, India and China, International Business &Economics Research Journal, 7(3), 1-8.

Giines, H. (2022), VIX, Dolar endeksi ve ABD 10 yillik devlet tahvili faizi arasindaki nedensellik iligkisi, 4th
International Congress on Multidisciplinary Social Sciences (ICMUSS-2022), Ankara / TURKEY, May 10-11 2022,
174-183.

Jarque, C. M., & Bera, A. K. (1980). Efficient tests for normality, homoscedasticity and serial independence of
regression residuals. Economics Letters, 6(3), 255-259. https://doi.org/10.1016/0165-1765(80)90024-5

Karaca, C. (2024). BIST 100 Endeksi Uzerinde Faiz Orani, Altin Fiyat1 ve Déviz Kurunun Etkisi: Fourier ARDL ve
Fourier Kantil Nedensellik Analizinden Kanitlar. Pamukkale Universitesi Sosyal Bilimler Enstitiisii Dergisi, 65, 9-30.
https://doi.org/10.30794/pausbed.1508076

340



Optimum Ekonomi ve Yonetim Bilimleri Dergisi, Cilt 12, Say: 2- https://dergipark.org.tr/tr/pub/optimum

Cakar ve Ozkan —Tiirkiye 'deki Geleneksel Yatirim Araglarinda Kantil Baglantihilik Analizi

Karabiyik, C. (2020). Tiirkiye’de Borsa, Emtia, Tahvil ve Doviz Piyasalar1 Arasindaki Etkilesim: Yayilim Endeksi
Yaklasimi. Yonetim ve Ekonomi Arastirmalar: Dergisi, 18(4), 265-284. https://doi.org/10.11611/yead.737638

Kilig, E., & Ugaktiirk, M. (2021). Alternatif Yatirrm Araglarmin Menkul Kiymetler Borsasi ile Etkilesimi. Bingd!
Universitesi Sosyal Bilimler Enstitiisii Dergisi(21), 499-518. https://doi.org/10.29029/busbed.735972

Levin, E. J., Montagnoli, A. and Wright, R. E. (2006). Short-Run and Long-Run Determinants of The Price ofGold.
World Gold Council Research, No: 32.

Levin, E. J., Montagnoli, A. ve Wright, R. E. (2006), Short Runand Long Rundeterminants of The Price of Gold,
World Gold Council Research, 32.

Mishra, P. K., Das, J. R. and Mishra, S. K. (2010). Gold Price Volatility and Stock Market Returns in India. American
Journal of Scientific Research, 9, 47 — 55.

MULYADI, M. S. ve ANWAR Y. (2012), Gold Versus Stock Investment: an Econometric Analysis, International
Journal of Developement and Sustainability, 1(1), 1-7.

Naeem, M. A., Chatziantoniou, |., Gabauer, D., & Karim, S. (2024). Measuring the G20 stock market return
transmission mechanism: Evidence from the R2 connectedness approach. International Review of Financial Analysis,
91, 102986.

Polat, O. (2018). Hisse senedi piyasalarinda finansal baglantililik analizi. Politik Ekonomik Kuram, 2(1), 73-86.

Tas¢1, H. M. ve Okuyan, H. A. (2009). IMKB’de Spekiilatif Siskinlerin Test Edilmesi. Dogus Universitesi Dergisi,
10(2): 272-283.

Temelli, F. ve Sahin, D. (2019), Hisse Senedi Fiyatlari, Altin Fiyatlart Ve Ham Petrol Fiyatlar1 Arasindaki
Nedensellik iliskisinin Analizi, EKEV Akademi Dergisi, 23(77), 161-178

Yilmaz, Y., & Kilig, E. (2022). Geleneksel Yatirim Araglar1 Arasinda Getiri Ve Volatilite Etkilesiminin Var-Egarch
Modeli ile Analizi. Dicle Universitesi Sosyal Bilimler Enstitiisii Dergisi, (30), 1-14.

Yilmaz, K. (2010). Return and volatility spillovers among the East Asian equity markets. Journal of Asian Economics,
21(3), 304-313

341



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https://dergipark.org.tr/tr/pub/optimum

Cakar and Ozkan — Quantile Connectedness Analysis of Traditional Investment Instruments in Turkey

Extended Summary
Quantile Connectedness Analysis of Traditional Investment Instruments in Turkey

Financial markets offer various instruments for investors to optimize the balance
between risk and return. In developing countries such as Turkey, investors turn to different
assets to minimize their risks. In this context, gold, foreign exchange, bonds and equities are the
traditional investment instruments preferred by investors according to their risk tolerance. While
gold and foreign exchange are seen as safe havens by risk-averse investors, equities and bonds
are attractive instruments for investors seeking higher risk and return. This interaction between
markets plays a critical role in portfolio management to ensure investors' risk allocation and
return optimization. In this context, this study investigates the interconnectedness among
traditional investment instruments in Turkey, namely the stock market, gold, foreign exchange
and bonds, using the Quantile Connectedness method developed by Ando et al. (2022). This
method is an effective tool for analyzing the linkages between assets, especially in extreme
market conditions (i.e., extreme quantiles). Thus, it helps investors make better decisions on how
to optimize their portfolios and manage risks.

The data used in the study consist of the BIST100 index, the 2-year bond yield and the
TL values of USD, Euro and gram gold between July 28, 2006 and April 24, 2024. These data
were obtained from www.investing.com. For the sample period, daily values of gold, BIST100,
USD, Euro and bonds are converted into percentage return series for empirical analysis. The
descriptive statistics of these return series indicate that gold has the highest daily return and
bonds have the lowest return. Standard deviation values indicate that bond returns have the
highest volatility and dollar returns have the lowest volatility over the sample period. Skewness
values indicate that the distribution of returns of all investment instruments is skewed to the left,
while kurtosis values indicate that this distribution is leptokurtic, that is, it has a steeper peak and
a thicker tail than the normal distribution. The results of the Jarque-Bera (1980) normality test
also prove that the daily returns of gold, BIST100, USD, Euro and bonds are not normally
distributed at 1% significance level. The quantile-quantile normality plots constructed to observe
the distributional properties of the return series in more detail also reveal that the daily returns of
gold, BIST100, USD, Euro and bonds exhibit a non-normal distribution within the sample
period. The results of the Broock et al.’s (1996) BDS test performed to test the linearity of the
daily returns of the financial instruments used in the study indicate that all return series are
nonlinear. Finally, the results of the quantile ADF and quantile PP unit root tests developed by
Adebayo and Ozkan (2024) indicate that the daily returns of gold, BIST100, USD, Euro and
bonds are stationary in all quantiles. In short, the analysis reveals that the return distributions of
the related assets are non-normal and have a nonlinear structure. These findings support the
applicability and validity of the Quantile Connectedness method.

According to the dynamic total connectedness results, the total connectedness between
gold, BIST100, dollar, euro and bond returns is quite strong in extreme quantiles. Especially in
periods such as the 2008-2014 global financial crisis, the 2020-2021 COVID-19 pandemic and
the 2022-2023 Russia-Ukraine war, periodic fluctuations in the interconnectedness between
assets were observed. In these periods, the level of interconnectedness between financial markets
increased due to global uncertainties. On the other hand, except for the 0.05 and 0.95 quantiles,
the interconnectedness between assets decreased from time to time, suggesting that certain
market conditions offer opportunities for investors to better manage their risks.

Dynamic net connectedness results reveal that the dollar and the euro transfer shocks to
the BIST100 and bond markets, while shocks are also transferred to gold except for the extreme
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guantiles. Moreover, gold is found to play a shock-transmitter role in the extreme quantiles (0.05
and 0.95), but to be a risk reciever in the middle quantiles. These findings provide important
information for investors to improve their risk management strategies and diversify their
portfolios.

The results of the study reveal that the connectedness between traditional investment
instruments in Turkey, namely the stock market, gold, foreign exchange and bonds, changes
depending on market conditions. Especially during periods of intense market shocks, the
interconnectedness between investment instruments increases, which may make risk
management difficult for investors. However, since interconnectedness decreases during normal
market conditions, investors can optimize their risk through portfolio diversification strategies.

In conclusion, this study analyzes the interconnectedness between traditional investment
instruments in Turkey using a quantile-based approach and provides important implications for
investors and policymakers. In particular, the findings on the transmission of shocks across
assets and how interconnectedness varies with market conditions can help investors manage their
portfolios more effectively. Moreover, policymakers can use these findings to develop more
robust policies to stabilize financial markets.
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AB27 Ulkelerindeki Cimento Sektériiniin Karbon Emisyonu Tahmini:
Yapay Sinir Aglar1 ve ARIMA Yontemleriyle Karsilastirma

Zeliha Semra KILINC”, Selim SANLISOY**
oz

Cimento, diinya genelinde en ¢ok kullanilan yap1 malzemelerinden biri olup, iiretim siirecindeki artis, kiiresel
CO: emisyonlarmin yiikselmesine 6nemli 6lgiide katkida bulunmaktadir. Bu ¢alismanin amaci, Avrupa Birligi (AB)
iilkelerinde ¢imento sektdriintin 2030 yili itibartyla yaratacagi karbon (CO2) emisyon miktarini tahmin etmek ve farkl
yontemlerle elde edilen sonuglart kargilagtirarak sektore iliskin olasi ticari ve gevresel yiikiimliiliikleri 6ngérmektir.
Avrupa Yesil Mutabakati kapsaminda uygulamaya konulan Sinirda Karbon Diizenleme Mekanizmasi (SKDM) ile
¢imento sektorii, emisyon azaltiminin zorunlu kilindig1 6ncelikli sektorler arasinda yer almistir. Bu baglamda c¢aligsma,
AB iiyesi iilkelerde ¢imento sektoriiniin karbon emisyonlarinin gelecekteki seyrini analiz ederek, uluslararas: ticarette
ortaya ¢ikacak ekstra maliyetlerin ongoriilmesine katki saglamayi hedeflemektedir. Caligmanin kapsaminda, AB
iilkeleri ¢imento sektorii odakli olarak secilmis ve emisyon tahminleri 2030 yilina kadar yapilmistir. Arastirmada
zaman serisi analiz yontemlerinden ARIMA modeli ile Yapay Sinir Aglar1 (YSA) kullanilmisg, bu iki yontemle elde
edilen tahminler karsilastirilmistir. Sonuglar, her iki yontemin farkli degerler iiretse de genel olarak ¢imento
sektoriinde belirgin bir emisyon azalimi beklenmedigini gostermektedir. Bu durum, sektdriin SKDM kapsaminda
gelecekte onemli maliyetlerle karsilagabilecegine ve karbon azaltim politikalarinin giiclendirilmesi gerektigine igaret
etmektedir.

Anahtar Kelimeler: Karbon emisyon, ARIMA, Yapay Sinir Aglart
JEL Smiflandirmasi: Q52, Q54

The Carbon Emission Estimation of the Cement Sector in EU27 Countries: A
Comparison with Artificial Neural Networks and ARIMA Methods

ABSTRACT

Cement is one of the most widely used building materials worldwide and the increase in its production process
contributes significantly to the increase in global CO: emissions. The aim of this study is to estimate the amount of
carbon (CO:) emissions that will be generated by the cement sector in European Union (EU) countries by 2030 and to
predict possible commercial and environmental liabilities for the sector by comparing the results obtained with
different methods. With the Carbon Border Adjustment Mechanism (CBAM) introduced within the scope of the
European Green Deal, the cement sector is among the priority sectors where emission reductions are mandated. In this
context, the study aims to contribute to the prediction of extra costs that will arise in international trade by analyzing
the future course of carbon emissions of the cement sector in EU member countries. Within the scope of the study, EU
countries are selected with a focus on the cement sector and emission forecasts are made until 2030. ARIMA model
and Artificial Neural Networks (ANN), one of the time series analysis methods, were used in the study and the
forecasts obtained with these two methods were compared. The results show that although both methods produce
different values, in general, no significant emission reduction is expected in the cement sector. This situation indicates
that the sector may face significant costs in the future within the scope of CBAM and carbon mitigation policies
should be strengthened.
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1. GIRIS

Kiiresel 1sinma ve buna bagl iklim degisikliginin etkileri her gegen giin daha da
belirginlesmektedir. Bu kiiresel sorunla miicadelede atilan ilk adim, 1972 yilinda diizenlenen
Birlesmis Milletler Insan Cevresi Konferans: ile baslamis, ardindan 1992 yilinda Rio de
Janeiro'da imzalanan Birlesmis Milletler Iklim Degisikligi Cerceve Sézlesmesi (UNFCCC) ile
kiiresel 1sinmaya karsi uluslararast bir hukuki cerceve olusturulmustur. 1997 yilinda imzalanan
Kyoto Protokolii ile sanayilesmis iilkelere sera gazi emisyonlarin1 azaltmaya ydnelik baglayict
hedefler getirilmis, ancak uygulamada esneklik mekanizmalar1 nedeniyle emisyon azaltiminda
beklenen basar1 tam anlamiyla saglanamamustir. Bu siireci takiben 2015 yilinda imzalanan Paris
Iklim Anlagmasi ile sicaklik artisinin 1,5°C ile simirlandirilmast hedeflenmis ve iilkeler sera gazi
azaltim hedeflerini goniilliiliik esasina gore belirlemiglerdir. Avrupa Birligi (AB) ise, Paris
Anlagmasi'nin Otesine gecerek 2021 yilinda Avrupa Yesil Mutabakatimi agiklamis ve bu
dogrultuda Smirda Karbon Diizenleme Mekanizmasi'ni (SKDM) hayata gecirmistir. SKDM,
karbon kacagimi 6nlemeyi ve karbon yogun sektdrlerde emisyonlar1 azaltmayir amaglamaktadir.
Bu mekanizma kapsaminda demir-gelik, c¢imento, aliiminyum, giibre ve enerji sektorleri
oncelikli alanlar olarak belirlenmis ve iilkelerin bu sektorlerdeki emisyon performanslari her yil
Avrupa Cevre Ajansi tarafindan izlenmeye baglanmigtir. 2026 yilindan itibaren, belirlenen
emisyon kotalarini agan iilkeler asim miktar1 kadar parasal bedel 6demekle yiikiimlii olacaktir.

\\. ‘I' ' |
N T

Raw Metarial Breaking Transport Farin Mill Oven and preheating Cooler Cement Mill Transport

Z @ OO0 O O O «w

Calcining Fossil Fuel

Sekil 1: Cimento Uretim Semasi
Kaynak: (Czigler vd., 2020).

Cimento sektorii, yiiksek enerji tiiketimi ve hammadde Ozellikleri nedeniyle sanayi
kaynakl1 karbon emisyonlarimin énemli bir béliimiinii olusturmaktadir. Ozellikle bir ton Portland
cimentosu lretiminin yaklagik bir ton CO- salimia neden olmasi, sektorii iklim degisikligi ile
miicadelede kritik bir noktaya tasimaktadir. Fosil yakit kullanimi ve kalker ayrisimi kaynakli bu
yogun emisyonun 6nemli bir kism1 AB iilkelerinde gerceklesmektedir. Bu baglamda, SKDM
kapsamindaki yiikiimliiliikkler c¢ercevesinde ¢imento sektoriiniin  gelecekteki emisyon
miktarlarinin dogru sekilde tahmin edilmesi gerek politika yapicilar gerekse sektor temsilcileri
acisindan biiyiik 6nem arz etmektedir.

Bu ¢alismanin temel hipotezi, mevcut egilimlerin devami halinde AB iilkelerinde
cimento sektoriiniin 2030 yili itibartyla SKDM tarafindan belirlenen sinirlarin {izerinde CO:
emisyonu gerceklestirecegidir. Ek olarak, ARIMA ve Yapay Sinir Aglart (YSA) gibi farkli
tahmin  yoOntemlerinin  emisyon  Ongoriilerinde  farkli  performanslar  sergileyecegi
varsayillmaktadir. Arastirmanin smirlari, yalnmizca AB iiyesi iilkelerde c¢imento sektoriinden
kaynaklanan CO: emisyonlar1 ile simirhdir; diger sera gazlann ve digsal politik/ekonomik
degiskenler calismanin kapsami disinda tutulmustur. Literatiir taramasi sonucunda, Avrupa
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Birligi 6zelinde ¢imento sektoriine iliskin, SKDM diizenlemeleri 1s181nda ve hem ARIMA hem
de YSA yontemlerini kullanarak yapilan karsilastirmali emisyon tahminlerine rastlanmamustir.
Bu agidan ¢alisma, 6nemli bir literatiir boslugunu doldurmayi ve mevcut bilgi birikimine 6zgilin
bir katki sunmayr hedeflemektedir. Ayrica, elde edilen sonuglarin SKDM yiikiimliiliikleri
dogrultusunda iilkelere ve sektorde faaliyet gosteren firmalara rehberlik edecek nitelikte olmasi,
calismanin pratikteki degerini artirmaktadir. Calisma dort boliimden olusmaktadir. Ikinci
bolimde iklim degisikligi, sera gazi emisyonlar1 ve uluslararasi ¢evre politikalarina iliskin
literatiir taramasina yer verilmistir. Uciincii béliimde calismada kullanilan ARIMA ve Yapay
Sinir Aglar1 (YSA) yontemleri detayli bigimde agiklanmigtir. Dordiincii boliimde AB iilkelerinde
cimento sektoriine iliskin 2030 yili CO: emisyon tahmin sonuglar1 sunulmus ve yontemler
karsilagtirilmistir. Son boliimde ise elde edilen sonuglar 1siginda genel bir degerlendirme
yapilmis, politika Onerileri sunulmus ve calismanin siirlamalari ile gelecekte yapilabilecek
arastirmalara yonelik oneriler tartigilmigtir.

2. LITERATUR TARAMASI

Kiiresel olarak yayilan ve insandan kaynaklanan karbon emisyonunun yaklasik %51
¢imento sektorii tarafindan gergeklesmektedir (Mahasenan vd., 2003). Hem diinyada hem de AB
tilkelerinde ¢imento sektorii karbon emisyonunu en yogun yayan sektorlerin basinda
gelmektedir. AB iklim degisikligine kars1 attig1 adimlar ¢imento sektoriinde ciddi oranda karbon
emisyonunu azaltmasi yoniindedir (Mikul¢i¢ vd., 2013). Gelisen teknoloji dolayisiyla ¢imento
sektoriinde tiretim hacmi glinden giine artmakta ve iiretim artigina bagl olarak yaratilan emisyon
miktar1 da kirliligi artirmaktadir (Zimwara vd., 2012). Uluslararas1 literatiir incelendiginde
cimento sektoriinden kaynaklanan karbon emisyon miktarini ele alan calismalar genellikle
cimento {iretim siirecini irdelemektedir. Bunun yani sira literatiirde karbon emisyonun
gelecekteki miktarini tahmin eden calismalar bulunmaktadir. Gelecekte yaratilacak emisyon
miktari1 tahmin eden ¢aligmalarda genellikle ARIMA ya da yapay sinir aglari metotlar ile
gergeklestirilmis ve bu metotlarin karbon emisyon tahmininde uygulanabilirligi test edilmistir.
ARIMA metodunun uygulanabilirligini test eden bir calisma Ornegin Rehman vd., 2024
Hindistan’da 1990-2023 yillar1 arasindaki yaratilan karbon emisyon verileri kullanilarak
ARIMA metodu uygulanmig ve 2024-2038 yillarinin tahminini gerceklestirmislerdir. 2021-2023
yillarin1 gergek veriler ve tahmin edilen verilerle kiyaslayarak ARIMA metodunun karbon
emisyonu tahmininde uygulanabilirligini vurgulamaktadir. Ote yandan ARIMA metodu ile
gelecegi tahmin eden ¢aligmalardan Kour, 2023 Giliney Afrika’da yaratilan karbon emisyonunun
gelecekteki miktar1 tahmin edilmistir. Calismada 1980-2016 donemine ait veriler kullanilarak
2027 yilindaki emisyon miktari tahmin edilmistir. Sonuglarda on yil i¢inde emisyon miktarinin
sabit bir oranda artis gdsterecegi ortaya konulmustur. Gelecegi tahmin eden bir diger ¢alisma
Nyoni ve Bonga, 2019, Hindistan’a ait 1990-2017 verileri kullanilarak 2018-2030 yillar
arasindaki emisyon miktari tahminlenmistir. Sonuglarda Hindistan’daki karbon emisyonunun
artacagl ve dnlem alinmasi gerektigi vurgulanmistir. Literatiirde yapay sinir aglariyla gelecekteki
karbon emisyonunu tahmininde performansi Olgen caligmalarda Ornegin Acheampong ve
Boateng, 2019 Avustralya, Brezilya, Cin, Hindistan ve ABD’de karbon emisyonu tahmini i¢in
1980-2015 aras1 dénemde ticer aylik verileri kullanarak yapay sinir aglarinin gelecek tahmin
bagaris1 aragtirilmistir. Sonuglarda yapay sinir aglarinin giivenilir sonuglar elde ettigi sonuclarina
ulasilmigstir. Literatiirde karbon emisyonunun gelecekteki miktarini arastiran ¢aligsmalar kisithidir.
Ancak ekonometrik olarak ARIMA ve YSA yontemlerinin performanslarinin karsilastirildig
calismalar bulunmaktadir. Karsilastirma ¢alismalarinda emisyon tahmin performansini
karsilagtiran c¢aligmalar bulundugu gibi ayni zamanda g¢imento sektdriinde talep tahmininin
performansini  kiyaslayan c¢alismalar da bulunmaktadir. Cimento sektoriinde talep tahmin
performansini kiyaslayan ¢aligmalardan drnegin, Liu ve digerleri, 2008 ¢alismasinda Tayvan’da
1982- 1994 yillan arasindaki ticer aylik ¢imento talebi verileri kullanilarak 2004-2005 yillar
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arasindaki talep tahminlerini SARIMA ve YSA yontemleriyle test etmislerdir. Calismanin
sonuglarina gore YSA tahmin sonuglari daha dogru tahminler iirettigi sonucuna ulasilmistir.
Benzer bir ¢aligma Frandinata ve digerleri 2014 Aceh ilinde ¢imento talep tahminini diger
yontemler ile ARIMA ve YSA modellerini kullanarak kiyaslamaktadir. Caligmanin sonuglarinda
ARIMA ve YSA yontemlerinin diger yontemlere gore daha iyi oldugu sonucuna ulagilmistir.
Ote yandan karbon emisyon tahmin performansm kiyaslayan calismalarda Li ve Zhang, 2023
Cin’deki karbon emisyonlarinin gelecek tahmin performansini 6l¢mek icin ii¢ farkli istatistiki
model ile arastirmiglardir. 1 Ocak 2020’den 30 Eyliil 2022 tarihine kadar giinliik verilerin
kullanildigr c¢alismada ¢ farkli istatistiki metot ile alti farkli model denemeleri
gergeklestirilmistir. Gri Tahmin, ARIMA ve SARIMAX ve {i¢ makine 6grenimi metotlar1 ile
tahmin sonuglar1 kiyaslamasi yapilmistir. Sonuglarda makine 6grenmesinin alt dallarindan olan
uzun kisa siireli bellek (LSTM) performansi diger yontem ve modellere gore karbon emisyonu
tahmininde daha giiclii bir performansa sahip oldugu ortaya konulmustur. Wen ve digerleri, 2023
caligmasinda ise ARIMA ve LSTM birlikte kullanilarak 2000-2015 wverileri ile 2018-2025
donemleri arasindaki Cin’deki karbon emisyon miktar1 tahmini gerceklestirilerek uygulanilan
yontemin bagarisi ortaya konulmustur. Janhuaton ve digerleri, 2024 ¢alismasinda ise Tayland’da
1993-2013 yillar1 arasindaki veriler ile egitilerek 2014-2022 arasindaki veriler ile test edilmistir.
2030 yilinin tahmin edildigi sonu¢ sonuglarina gére emisyon miktarinin azalarak 14.996,888
kilotona diisecegi ortaya konulmustur. Enerji kullanimimin en yogun goriildigii ¢imento
sektoriinde gelecekte ortaya cikacak emisyon miktarinin tahmin edilmesi {iilkelerin emisyon
miktarin1 azaltma onlemlerinde biiyiikk 6nem arz etmektedir. Bu nedenle calismada ¢imento
sektoriindeki gelecek karbon emisyonunu YSA ve ARIMA modelleri ile tahminlemekte ve
karsilastirma yaparak literatiire katki saglamay1 hedeflemektedir.

3. METODOLOJI
3.1. Veri Seti ve Yontem

Calismada ge¢mis karbon emisyon verisi kullanilarak gelecekteki karbon emisyon
miktari ARIMA ve YSA yontemleriyle tahminlenmis ve gelecekteki tahmin degerlerinin
sonuglar1 ile modeller arasi kargilagtirilmasi saglanmistir. Boylelikle modellerin tahmin giicii
avantaj ve dezavantajlariyla ortaya konulmustur. Modellerin basari performanslari literatiir
aragtirmalarinda genellikle Ortalama Mutlak Hata Yiizdesi (MAPE) ve Hata Kareler Ortalamasi
(MSE) degerleri ile oOlgiilmekte (Zhang ve Hu,1998; Cho, 2003; De Lurgio, 1998) olup
calismada da bu kriterler ile karsilastirmali olarak tablolarla verilmistir.

Ortak karsilagtirma kriterlerinden olan MAPE ve MSE degerleri su sekilde formiile edilerek
hesaplanmaktadir:

MAPE:%E | %2 | *100 (1)
: ST

g
¥

MSE = ~F1 e%pe )

Formiillerde gosterilen MAPE degerinin % 10 dan diisiik olmasi tahmin modelinin gii¢lii
performans derecesine sahip oldugunu gosterirken % 10 ve % 20 arasinda olan degerlerde ise
modelin sonuglarmin kabul edilebilir tahminler oldugu ifade edilebilmektedir (Kiling ve
Sanlisoy, 2024). Ote yandan MSE degerinde 0’a en yakin deger ve R degerinde 1’e en yakin
deger performansin gii¢lii oldugunu gostermektedir.
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Calismada kullanilan veri seti Avrupa Cevre Ajansinin (EEA) her yil sektorel bazda
yayinladig1 emisyon envanterinden derlenmistir. 1990 yilindan 2022 yilina kadar toplamda 33
yillik c¢imento sektoriinden kaynaklanan AB27 iilkelerinde toplam emisyon miktari
kullanilmistir. ARIMA ve YSA modellerinde kullanilan yil bazli 33 veri ile 2023 yilindan 2030
yilina kadar tahminleme gergeklestirilmigtir. Verilere ait Ozet istatistikler tablosu asagidaki
gibidir.

Tablo 1: Ozet Istatistikler

Emisyon

Ortalama 86033.65
Medyan 89459.46
Maksimum 106038.5
Minimum 69794.91
Std. Sapma 10789.19
Carpikhk -0.041107
Kurtosis 1.616728
Jarque-Bera 2.640276
Olasiik 0.267098
Toplam 2839111

Toplam Std. 3.73E+09
Sapma

Gozlem 33

3.2. ARIMA

Literatiirde Box-Jenkins Yontemi (B.J.) olarak da bilinen bu model George Box ve
Gwilym Jenkins tarafindan 1976’da ortaya konulmustur (Goh ve Law, 2002). B.J. metodunun
temeli tahminlenecek verilerin gegmisteki degerlerinin ve hatalarin bir kombinasyonu olarak
modellenebilmesidir. Model su sekilde ifade edilir (Amat, 2019):

Vi=putaryer Yoy * ot oy - Piecr - frecr - ... - feerg (3)

Duragan serilerde sabit bir varyasyon araligi bulunurken duragan olmayan serilerde
bulunmamaktadir. Bu baglamda ARIMA (p, d, q) modelleri zaman serisi tahminine bir yaklasim
saglamakta ve verilerin otokorelasyonlarini tanimlamaktadir. ARIMA, otoregresif (p), fark (d)
ve hareketli ortalamadan (q) olugsmaktadir (Alam ve AlArjani, 2021).

Yontemde ilk kosul verilerin duraganlifinin tespiti olup avantajl tarafi hem duragan
hem de duragan olmayan verilerle calisilabilir olmasidir. Duraganlik tespiti yapildiktan sonra
duragan olmayan bir seri ile ¢alisiliyorsa serinin farki alinarak uygun model belirlenmektedir.

349



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https.//dergipark.org.tr/tr/pub/optimum

Kiling and Sanlisoy — The Carbon Emission Estimation of the Cement Sector in EU27Countries: A Comparison with

Artificial Neural Networks and ARIMA Methods

Otokorelasyon ve kismi otokorelasyon degerlerine ve farklarin derecesine gére AR ve MA
bilesenlerinden olusan modeller ile tahmin denemeleri gerceklestirilmektedir. Caligmada

verilerin logaritmasi alinarak analiz ger¢eklestirilmistir.

3.3. ARIMA (1,1,1) Model

Y=00+ Y+ O (Yer - Yi2)-wiens

“4)

Modelde ifade edilen Y zaman serisindeki tahmin edilen degerdir. Y,—;ve Yi—5, — 1 ve - »
zaman gecikmelerindeki yanit degiskenleridir. 1 ve 2, 6nceki zaman periyotlarindaki hatalart
da ifade etmektedir ve @ D1, D>, .1 ve -», tahmin edilecek katsayilardir.

Tablo 2: AR, MA, ARIMA Modelleri ve Ozet Sonuglar

Model Akaike Schwarz  Hannan Quinn Durbin-Watson R Prob.

AR MA
AR1 4.71 4.61 4.68 1.50 0.84 0.00
AR2 391 2.82 3.88 0.83 0.65 0.00
MAL1 3.89 3.80 3.86 0.83 0.64 0.00
MA2 3.48 3.39 3.45 0.65 0.46 0.00
AR1AR2 4.69 4.56 4.65 1.87 0.85 0.00-0.28
MAIMA2 4.39 4.25 4.34 1.41 0.79 0.00-0.00
ARIMA1 4.71 4.58 4.67 1.97 0.85 0.00 0.07
ARIMA2 4.65 4.51 4.60 1.48 0.84 0.00 0.80
AR2MA1 4.67 4.54 4.63 1.46 0.84 0.00 0.00
AR2MA2 3.86 3.72 3.81 0.94 0.65 0.00 0.58

Tablo 2’de gosterilen modellerin sonuglarinda performans kriterlerine gore ARTIMA1
modeli sonuglar1 prob. 0.00 ve 0.07 degerleriyle tahmin modeli olarak secilmistir. Secilen
ARIMA1 modeli ile gergeklestirilen simiilasyon sonucu Sekil 2’de gosterilmektedir.
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Sekil 2: ARIMA1 Modeli Simiilasyon Performansi

ARIMAT1 modeli ile gergeklestirilen tahmin benzetiminin sunuldugu Sekil 2°de 1990-
2022 yillarinda gerceklesen ve tahmin edilen degerleri optimum diizeyde gergeklesmektedir.
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Sekil 3: ARIMAT1 Modeli ile Simiilasyon Performans Giivenilirligi

ARIMATI modeli ile gergeklestirilen simiilasyonun giivenilirliginin gosterildigi Sekil
3’te simetrik MAPE degeri 0.33 degerinde giiven araligi i¢inde yer almaktadir. Ote yandan
giivenilir performans sonucuna istinaden gelecek degerler tahmin edilerek Tablo 3’te
sunulmaktadir.
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Tablo 3: ARIMA1 Modeli ile Emisyon Tahmin Sonuglar1

Yil Emisyon Tahmini
2023 73.206,32
2024 73.651,38
2025 74.048,30
2026 74.402,06
2027 74.717,16
2028 74.997,70
2029 75.247,35
2030 75.469,42

Tablo 3’te ARIMAI1 modeli ile iiretilen 2023-2030 yillar1 arasindaki tahmini emisyon
miktarlar1 sunulmaktadir. Tahminlenen sonuglarda emisyon miktarinin yillar itibariyle artacag
2030 yilina gelindiginde 75.469,42 kilotona ulasacagi sonucuna ulasilmistir. Sonug¢ sonuglari
cimento lretim artisiyla paralel oldugunu gostermekte ve iiretim artisiyla birlikte karbon
emisyonun artacagi soylenebilmektedir.

3.4.YSA

Yapay sinir aglar1 biyolojik canlilarin sinir sisteminden esinlenerek 1943 yilinda
McCulloch ve Pitts, (1943) tarafindan basitlestirilmis ndronlarin tanitilmasindan sonra ortaya
cikmistir. Tipki canli organizmalarda oldugu gibi verilerin 6grenme, genelleyebilme ve ¢ok
sayida veriyle gelecegi degerlendirebilme ozelligine sahiptir. YSA bu islemleri yapay sinir
hiicreleri yoluyla ag olusturarak gergeklestirmektedir. Yapay sinir hiicresine verilen girdi,
girdilerin islenmesi esnasinda agirliklar, bu agirliklarin birlestirilmesi ve aktive edilmesi
fonksiyonu ile ¢ikis islemleriyle gorevini yerine getirmektedir. Basit bir yapay sinir hiicresi
asagida gosterilmistir.

Girdi Agiwhklar Toplama Fonksivonu  Aktivasyon Fonksivonu
/" Cikti
' |
\ I
! | (Q) Esik Degeri
Wn

Sekil 4: Yapay Sinir Hiicresi
Kaynak: (McCulloch ve Pitts, 1943) uyarlanmustr.
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Calismada 33 yillik verilerle ile gelecekteki emisyon oraninin YSA modeliyle tahmin
edilmesi islemine gecilmeden Once ag egitilitken yiliksek boyutlu veriler {lizerindeki ciddi
hesaplamalar yapilacak olmasi nedeniyle, veri setinin 6zelliklerine gore sirasiyla giris ve ¢ikis
verileri {lizerinde standartlastirma ve normallestirme kullanilarak o6l¢eklendirilme yapilmasi
gerekmektedir (Boateng vd., 2019). Normallestirmede, agin egitim oranini artirmak i¢in
gozlemler 0-1 arasinda doniistiiriilmektedir. Bu nedenle ¢ikti degiskeni normalize edilmektedir
ve bu sayede normallestirme islemi ¢ikti katmani islemini kolaylastirmaktadir. Normallestirme
asagidaki formiille ifade edilmektedir (Acheampong ve Boateng, 2019).

Lineer Dontigtim [0,1] : Xn = X0 — Xmin / Xmax — Xmin (Zhang vd., 1998). (5)

Normallestirilen veriler Matlab (2018b.) programina yiiklenerek 6grenme algoritmasi
belirlenerek ag1 kurmadan once veri setindeki degerlerin %70°1 egitim verisi, %20’si dogrulama
ve %10’u ise test verisi olarak tamimlanmistir. Agin mimari tanimlamasinda ise literatiirde
gelecek tahmini gerceklestirilen ¢aligmalarda genellikle kullanilan ileri beslemeli aglar tercih
edilmistir. Uygulamada en iyi tahmin sonucunu gerceklestirecek aga ulasabilmek icin dncelikle
transfer fonksiyonu belirlenmistir. Sabit katman ve farkli néron sayilariyla gergeklestirilen
transfer fonksiyonu belirleme denemeleri Tablo 4’te gosterilmistir.

Tablo 4: Sabit Katman Farkli Noron Sayilari ile Transfer Fonksiyonu Belirleme

Deneme No Transfer Fonksiyonu Katman Sayis1  Noron Sayis1 ~ MSE R MAPE

t1 TANSIG 3 3 0.27 0.83 3.47
ul TANSIG 3 5 0.24 0.96 2.71
yl TANSIG 3 7 0.23 0.98 6.69
z1 LOGSIG 3 3 0.08 0.85 1.41
wl LOGSIG 3 5 0.21 0.82 9.30
x1 LOGSIG 3 7 0.15 0.84 9.04
T1 PURELIN 3 3 0.17 0.70 9.07
U1 PURELIN 3 5 0.47 0.70 6.20
Y1 PURELIN 3 7 0.20 0.70 8.24

3 katmanl farkli néron sayilariyla gergeklestirilen denemeler sonucunda en diisiik
MAPE ve en yiiksek R degeri 3 katmanli 5 néronlu TANSIG fonksiyonu ile gergeklesmistir.
Transfer fonksiyonu belirlendikten sonra ikinci adimda farkli katmanlarda ve sabit néron
sayistyla katman sayis1 belirleme denemeleriyle devam etmistir. Deneme sonuglari Tablo 5’te
gosterilmistir.

Tablo S: Farkli Katman Sabit Noron Sayilar1 ile Katman Sayis1 Belirleme

Deneme No  Transfer Fonksiyonu  Katman Sayis1  Néron Sayis1 ~~ MSE R MAPE

al TANSIG 2 5 0.39 0.91 4.30
b1 TANSIG 3 5 0.16 0.92 3.19
cl TANSIG 4 5 0.18 0.98 1.63
di1 TANSIG 5 5 0.00 0.99 0.98
el TANSIG 6 5 0.23 0.91 3.21
f1 TANSIG 7 5 0.22 0.88 4.46
gl TANSIG 8 5 0.09 0.98 1.98

Katman sayis1 belirleme deneme sonuglarina gore 5 katmanli 5 néronlu ag mimarisi
belirlendikten sonra denemeler néron sayisi belirleme ¢aligmasiyla devam etmistir. Sabit 5
ndronlu ve farkli néron sayilartyla MAPE, MSE ve R kriterlerini en iyi saglayan ag mimarisi
denemeleri devam etmistir. Sonuglar Tablo 6’da gdsterilmistir.
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Tablo 6: Sabit 5 Katmanl Farkli Noéron Sayilari ile Denemeler

Deneme No Transfer Fonksiyonu  Katman Sayis1i ~ Noron Sayis1 ~ MSE R MAPE

s1 TANSIG 5 10 0.00 0.98 1.12
hl TANSIG 5 9 0.34 0.97 2.14
j1 TANSIG 5 8 0.05 0.97 2.24
k1 TANSIG 5 7 0.00 0.98 1.38
11 TANSIG 5 6 0.25 0.97 2.09
d1 TANSIG 5 5 0.05 0.99 0.98
nl TANSIG 5 4 0.16 0.98 1.53
ol TANSIG 5 3 0.09 0.98 1.04
pl TANSIG 5 2 0.33 0.96 2.13
rl TANSIG 5 1 0.05 0.92 3.59

Sabit 5 katman ve farkli néron sayilariyla gerceklestirilen denemeler sonucuna gére 0.05
MSE, 0.98 MAPE ve 0.99 R degerinin en iyi saglandigi 5 katman ve 5 noéronlu TANSIG
fonksiyonu ile tahmin simiilasyonu gerceklestirilmistir. Simiilasyon ¢aligmasina gore 1990-2022
gergek verilerle benzetim sonucu performansi Sekil 5’te gosterilmektedir.

Emisyon Simiilasyonu

120.000,00
100.000,00 \,

80.000,00

_——
60.000,00
40.000,00
20.000,00
0,00

L I O B ey - o T Ve T o o T e e T I o I T o T s Y O o T e T O o o 0 T T T e T o S o T 3 e

S D O D0 0000 00 dd o dd-d oo oA

SO g O Ohh ©O O O O O OO0 OO0 0o oo oo oo oo oo

o A A A A A A NN N NN NN NN NN NN NN NN NN

e corceklesen emisyon e tahminlenen emisyon

Sekil 5: 5-5-1 Agin Simiilasyon Performansi

5 katmanli 5 néronlu agin mimarisi Sekil 6’da gosterilmistir.
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Neural Network
T e e

Algorithms

Data Division: Random (dividerand)
Training: Levenberg-Marquardt (trainlm)
Performance: Mean Squared Error (mse)
Calculations: MEX

Progress
Epoch: 0 1000 iterations 1000
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Sekil 6: 5-5-1 Ag Ogrenme Algoritmasi

Agin mimarisinin gosterildigi Sekil 6’da en iyi performansa 1000 iterasyon sonucunda
ulagilmigtir. Tahmin performans kriterlerinden biri olan R degeri 0.99 oraninda 1’e en yakin
degerde gerceklesmistir.
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Sekil 7: 5-5-1 Ag Tahmin Performansi

355



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https.//dergipark.org.tr/tr/pub/optimum

Kiling and Sanlisoy — The Carbon Emission Estimation of the Cement Sector in EU27Countries: A Comparison with

Artificial Neural Networks and ARIMA Methods

MSE degerinin gosterildigi Sekil 8’de 1000 iterasyon sonucunda ulasilan 0.0002 degeri

ile ortalama karesel degerde en iyi degere sahiptir.

Mean Squared Error (mse)

10710

Best Validation Performance is 0.00027254 at epoch 0

Validation |

—

0 200 400 600 800

1000 Epochs

Sekil 8: 5-5-1 Agin MSE Performanst

1000

En iyi performansi gdsteren 5-5-1 ag1 ile gerceklestirilen 2023-2030 arasi tahmin

sonuglar1 Tablo 8’de gosterilmektedir.

Tablo 8: YSA Tahmin Sonuglari

Yil Tahmin Emisyon
2023 74.979,89
2024 74.981,26
2025 74.980,90
2026 74.980,60
2027 74.980,45
2028 74.980,38
2029 74.980,36
2030 74.980,34

Tablo 9: YSA ve ARIMA Tahmin Sonuglar1 Ozet

Yil YSA ARIMA
2023 74.979,89 73.206,32
2024 74.981,26 73.651,38
2025 74.980,90 74.048,30
2026 74.980,60 74.402,06
2027 74.980,45 74.717,16
2028 74.980,38 74.997,70
2029 74.980,36 75.247,35
2030 74.980,34 75.469.,42
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Tablo 9’de paylasilan YSA ve ARIMA tahmin degerleri incelendiginde her iki yontemde
de birbirine yakin tahmin degerleri firettigi gorlilmektedir. Ancak metotlarin tahmin
giivenilirligini ve performansin1i 6lcen MAPE degerleri Tablo 10 incelendiginde ARIMA
metodunda 0.34 MAPE degeriyle daha giivenilir bir performans gostermektedir. Ote yandan
Avrupa Cevre Ajansinin yayimladigi en son 2022 yili karbon emisyon verisinde Avrupa Birligi
tilkelerinde ¢imento sektoriinde emisyon miktaria yakin olan deger ARIMA metodunun tahmin
ettigi degere yakindir. Ornegin Adebiyi vd., 2014 calismasi iki metodun birbirine yakin degerler
trettigini ve tahmin ¢aligmalarinda giivenle tercih edilebilecegi sonuglariyla makalenin
sonuclarini desteklemektedir.

Tablo 10: YSA ve ARIMA Tahmin Performansi Karsilagtirma

Metot YSA ARIMA

(5-5-1) (1,1,1)
MSE 0.00 0.01
MAPE 0.98 0.34
R 0.99 0.85
4. SONUC

Yapay sinir aglar1 ve ARIMA yontemleriyle AB27 iilkelerinde gelecekteki ¢imento
sektorliniin yaratacagl emisyon miktar1 tahminlenmesinin karsilagtirmali olarak kiyaslandigi bu
caligmada, analiz sonuglar1 degerlendirilmistir. YSA az sayida veri ile giiglii tahminler tiretmesi,
korelasyon iceren verilerde bile tercih edilen bir ydontem olmasina olanak tanirken, geleneksel
ARIMA metodu da zaman serisi tahmin ¢aligmalarinda siklikla kullanilabilmektedir. Literatiirde
Rehman vd. (2024) ve Kour (2023) gibi ¢alismalar, ARIMA yonteminin karbon emisyonu
tahmininde etkinligini vurgulamiglardir. Ayrica, Yapay Sinir Aglari'nin emisyon tahmininde
giiclii bir performans sergiledigi Acheampong ve Boateng (2019) tarafindan da ortaya
konulmustur. Bu ¢alismada yapilan analizlerde, kullanilan performans kriterlerine gére MSE
degerlerinin birbirine olduk¢a yakin oldugu goriilmekle birlikte, 0.34 MAPE degeriyle ARIMA
metodunun tahminlerinin gercek degerlere daha yakin oldugu bulunmustur. Ote yandan her iki
yontem sonucunda da ¢imento sektoriinde karbon emisyonunun artacagi ongoriilmistiir. Bu
sonu¢, Nyoni ve Bonga (2019) ile Janhuaton vd. (2024) calismalarinda gelecekte karbon
emisyonunun artis egilimi gosterecegi yoniindeki sonuglarla da paralellik arz etmektedir. Uretim
artisina bagl olarak emisyon miktarindaki artig, literatiirde Mikul¢i¢ vd. (2013) ve Zimwara vd.
(2012) tarafindan da vurgulanan g¢imento sektoriindeki temel gevresel sorunlardan biridir. Bu
durum, SKDM kapsaminda ¢imento sektoriinde iiretim maliyetlerinin artacagi ve bu artigin dig
ticarette rekabet dezavantaji yaratabilecegi anlamina gelmektedir. Uretim maliyetlerindeki artist
dengelemek ve SKDM kaynakli parasal yilkiimlilikleri azaltmak amaciyla temiz iretim
teknolojilerine gegisin saglanmasi hem politika yapicilar hem de sektdr firmalari agisindan
bliylik 6nem tagimaktadir. Bu baglamda, ¢calismanin sonuglari, literatiirdeki mevcut ¢aligmalarla
uyumlu bir sekilde gelecekte karbon emisyon artisin1 dnlemek igin iiretim siireclerinde koklii
degisiklikler yapilmasi gerektigini vurgulamakta ve AB iilkeleri i¢in yol gosterici nitelik
tagimaktadir.

Arastirma ve Yaymn Etigi Beyam

Bu ¢aligma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmistir.
Yazarlarin Makaleye Katki Oranlar:

Yazar 1’in makaleye katkist %60, Yazar 2’nin makaleye katkist %40°dir.
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Extended Summary

The Carbon Emission Estimation of the Cement Sector in EU27 Countries: A
Comparison with Artificial Neural Networks and ARIMA Methods

Cement is one of the most widely used building materials in all developed and
developing countries. Cement is a major contributor to global carbon emissions with the amount
of carbon emissions it emits during production. Carbon emissions in the cement sector are
mostly generated during production. The calcination process requires high heat and the type of
energy used causes carbon emissions. The first step taken in the fight against climate change
caused by global warming was the United Nations Conference on the Human Environment in
1972 and is one of the leading international initiatives. As a follow-up, the United Nations
Framework Convention on Climate Change (UNFCCC), signed in Rio de Janeiro in 1992, was
realized to provide an international framework to combat global warming and climate change.
The Convention aimed to determine policies and measures to reduce greenhouse gas emissions,
adaptation and absorption of greenhouse gases. With the Kyoto Protocol, which was signed in
1997 to reduce carbon emissions in the fight against climate change and entered into force in
2005, countries were given quantified emission reduction targets for the first time and a global
emission trading system was established. According to the emissions trading system, firms can
price carbon by purchasing certificates and unused certificates can be auctioned for sale.
Although the aim of the emission trading system was to reduce carbon by pricing it, it failed to
achieve its goal and only physically shifted the emission emitted. The emissions trading system,
which is not a solution to reduce global emissions, has continued to be implemented but has
been revised with regulations. Declared in 2021, the Border Carbon Adjustment Mechanism
(CBAM) prepared within the scope of the European Green Deal can be considered as an
extension of the emissions trading system. Within CBAM, five sectors that emit carbon
intensively and are subject to foreign trade have been identified. These sectors are energy,
cement, iron and steel, aluminum and fertilizer. The European Environment Agency (EEA)
requires countries that have committed to carbon reductions in climate agreements to measure
and report the amount of emissions in these priority sectors each year. The reports will play a
role in determining the free emission allowances that will be granted to countries in the future.
Scheduled to be officially implemented in 2026, the mechanism is binding on all countries
exporting to EU countries. In essence, CBAM aims to protect producers within European
borders in terms of competition. CBAM allocates countries limited emissions that they can
create in production and obliges them to pay a price for the parts exceeding the allocation in
exports and imports. The increase in emissions that countries create due to the increase in
production and method will increase costs. It is important for countries not to lose their
competitive advantage due to cost increase and to eliminate the negative effects of climate
change by reducing the emissions created. In this context, the study aims to provide guidance to
countries and firms by estimating the future amount of emissions created in the cement sector. In
the study, firstly, in the introduction section, the steps taken internationally in the fight against
climate change caused by global warming from the past to the present are given, and in the
second section, the studies in the literature are mentioned. The third section presents the
methodology and applications of the analyses used in the study. In the fourth and final section,
the results of the analysis are shared and the conclusion is given. In this study, ARIMA and
Artificial Neural Networks (ANN) methods are used to estimate the amount of carbon emissions
from 2023 to 2030 using 33 years of carbon emission data for the period 1990-2022 from the
UNFCCC report published annually by the European Environment Agency. The choice of two
different methods allows us to compare the reliability of the forecasts. In the literature, both
methods are used in carbon emission estimation. For example, in a study testing the applicability
of the ARIMA method, Rehman et al., 2024 applied the ARIMA method using the carbon
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emission data created in India between 1990-2023 and estimated the years 2024-2038. In the
international literature, there are studies comparing both methods. In Liu et al. 2008, they
forecasted cement demand in Taiwan for the period between 1982 and 1994. In the analysis
conducted with 3-month data, SARIMA and ANN methods were compared in demand forecasts
between 2004-2005. The findings of the study indicate that ANN method produces more
accurate forecasts. Another study belongs to Frandinata et al., 2014. The study compares cement
demand forecasting using ARIMA and ANN models with other methods. In the findings of the
study, it was concluded that ARIMA and ANN methods are better than other methods. There is
no study forecasting future emissions in the cement sector in EU27 countries with ARIMA and
ANN methods. The study aims to contribute to the international literature with this feature.
Although ARIMA method is a traditional forecasting tool, it allows working with non-stationary
data by taking the difference in non-stationary series. On the other hand, in ANN method, it is
not important whether the series are stationary or not. ANN can also make strong predictions
even with data with a small number of observations. The fact that it can make strong forecasts
even with a small number of data has enabled it to be preferred as one of the analysis methods to
be used in the study. In this study, where the data between 1990-2022 is used as training data,
the amount of emissions in the 2023-2030 periods is estimated. According to the findings, the
ARIMA method estimated the amount of carbon emissions to be emitted in the cement sector in
the EU27 countries in 2030 as 75,469.42 kilotons, while the ANN method produced an estimate
of 74,980.34 kilotons. The results of the analyses in both methods similarly indicate that the
amount of carbon emissions from the cement sector will increase in the EU27 countries in the
future. The findings are not surprising. It is a known fact that increasing demand and production
increase carbon emissions. In order to reduce the increase in emissions in the cement sector,
changing the production method, creating alternatives in the raw materials used in production,
changing the type of fuel used during production, and not preferring fossil fuels may be the
preferred methods for reducing carbon emissions. As a continuation of the study, other priority
sectors will be examined in other subsequent studies.
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ABSTRACT

This study examines the relationship between fiscal policy and financial development in developed
and developing countries from 1990 to 2021. The objective is to investigate the impact of fiscal policy on
financial development by employing panel data analysis. The empirical analysis focuses on G7 and D8
countries, using the Konya (2006) Panel Causality Test and Hatemi-J (2012) Panel Causality Test. The
IMF Financial Development Index indicates financial development, while fiscal policy variables include
tax revenue, public debt, and public expenditure. The findings show that when the asymmetric effect is not
considered, there is a causal relationship between the variables in fewer countries. However, a causal
relationship is found in more countries when the asymmetric effect is considered. The impact of changes
in fiscal policy on financial development may not always be in the same direction or magnitude, as they
can vary depending on the country and specific circumstances.
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Maliye Politikas1 Finansal Gelisimi Etkiler mi? Karsilastirmah Ulke Ornegi
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Bu caligma, 1990-2021 yillar1 arasinda gelismis ve gelismekte olan {ilkelerde maliye politikasi ile finansal
gelisim arasindaki iliskiyi incelemektedir. Caligmanin amaci, panel veri analizi kullanarak maliye politikasinin
finansal gelisim iizerindeki etkisini arastirmaktir. Ampirik analiz, G7 ve D8 iilkelerine odaklanarak Konya (2006)
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1. INTRODUCTION

The primary goal of countries is to achieve economic growth and development. To
pursue this goal, countries implement all coordinated and effective policies, including monetary
and fiscal ones. Central banks implement monetary policies and independent institutions that
maintain economic stability. On the other hand, fiscal policies are applied by governments with
objectives such as economic growth and development, economic stability, optimal resource
allocation, fair income distribution, and the reduction of regional disparities. From this
perspective, achieving the economic development goals of a country depends on critical criteria
such as sustainable economic growth, improved welfare for its citizens, and competitiveness on
an international scale. The ability of countries to sustain long-term growth also depends on
various factors. Furthermore, these factors and their order of importance vary based on the
country's development level. According to Chirwa and Odhiambo (2016), the factors affecting
economic growth in developing countries, in order of importance, foreign aid, foreign direct
investment, fiscal policy, trade, physical capital, human capital, demographics, monetary policy,
natural resources and geographic conditions, regional, political, and financial factors while in
developed countries, key factors are physical capital, fiscal policy, human capital, trade,
demographic factors, monetary policy, and financial and technological factors.

It is known that numerous variables impact economic growth; it is also important to
understand the direction of relationships among these variables. This knowledge allows for
identifying complex interconnections among the factors influencing economic growth,
facilitating the selection and implementation of appropriate policies and strategies. Thus, this
study examines the relationship between financial development and fiscal policy instruments
that impact economic growth. Fiscal policy involves managing a country’s public revenues,
setting expenditure policies, and implementing borrowing strategies. On the other hand, financial
development refers to the depth, diversity, accessibility, and efficiency of financial institutions
and markets within an economy. Improvements in the financial sector institutions, tools, and
markets that constitute financial development support economic growth by transforming savings
into investments. Even though researching the relationship between countries’ levels of financial
development and economic growth is a current topic, it is not new; its roots date back to
Bagehot's 1873 study named "Lombard Street: A Description of the Money Market". Bagehot
emphasised the importance of a well-functioning financial system for economic growth. While
not addressing financial development directly in today’s terms, he analysed the financial
structure of England, which had one of the most advanced banking systems of that era. He noted
the contributions of a developed banking system to economic growth through credit provision,
liquidity management, and investment incentives. One of the earliest studies positing the
importance of financial development for economic growth was conducted by Schumpeter
(1911), who argued that the banking system enables economic growth by financing productive
investments. Subsequent early studies (e.g., King and Levine, 1993; Rajan and Zingales, 1998;
Levine, 2005) also support the view that financial development positively impacts economic
growth. Jung (1986) argued that economic growth increases demand for the financial sector,
thereby fostering financial development, while Khan (2001) suggested a bidirectional causality
where economic growth and financial development support each other. The literature contains
numerous studies examining the relationship and direction of causality between economic
growth and financial development; however, a consensus has not yet been reached.

The liberalisation in international trade and globalisation has also boosted financial
liberalisation. Following the 1980s, the integration of financial markets accelerated, fostering
more open and interconnected markets, which were expected to increase investment
opportunities and accelerate economic growth. However, alongside these benefits, financial
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liberalisation has made countries more vulnerable to global shocks and crises (Lehkonen,
2015:2040). Studies conducted, especially after the 2008 crisis, have identified that the impact of
financial development on economic growth is positive up to a certain point but turns negative
beyond that threshold. According to Rousseau and Wachtel (2011), the frequency of financial
crises increases as the positive effect of financial deepening on growth decreases. Their study
indicates that excessive financial deepening or rapid credit growth can lead to inflation and
weaken banking systems, ultimately resulting in financial crises that prevent growth. In countries
lacking a sufficiently robust regulatory framework to benefit from financial development,
excessive financial deepening often leads to financial crises.

Fiscal discipline and stable macroeconomic policies are deemed necessary for the
smooth operation of financial systems. Until the global crisis that originated in the United States
in 2008, fiscal policies remained in the background among the economic policies. However, the
crisis brought fiscal policy back into focus, and the subsequent European Debt Crisis further
increased interest in fiscal policies and highlighted their long-term effects (Ismihan & Ozkan,
2012:348). As the importance of fiscal policy grew, the number of studies began to increase that
researched the impact of fiscal policy instruments such as public borrowing, tax revenues, and
public expenditures on financial development (Duramany Lakkoh, 2020; Ma & Lv, 2023). Both
monetary and fiscal policies influence the taxation of financial intermediaries as well as the
provision of financial services (Demirgiic-Kunt & Levine, 2008:40). Financial markets are the
primary channels for transferring tax revenues into the economic system (Arin et al., 2009:33).
Tax reforms can also have significant effects on financial markets (Golob, 1995:19). Reforms to
be made in the tax system may have direct and indirect impact on financial markets. Tax changes
on capital income and the deductibility of interest expenses from taxes create a direct effect.
Capital and interest income taxes directly affect individuals' saving and investment decisions.
High capital taxes may reduce savings rates by reducing financial investment returns (Barro,
1990). While this causes a decrease in the amount of funds directed to financial intermediary
institutions, it may also limit the deepening of capital markets. In addition, tax practices may
affect the preferences between debt and equity financing. While the deductibility of interest
expenses may lead firms to prefer debt financing, the existence of a capital gains tax may make
equity financing less attractive (Modigliani & Miller, 1963). This may lead to inefficiencies in
resource allocation. The fact that taxes positively affect financial markets through their positive
effects on savings, investment and growth creates an indirect impact. An increasing income level
means more savings and financial investments, which contribute to expanding banking and
capital markets (Romer, 1990). Consequently, in contrast, transferring tax revenues through the
financial system can positively impact financial development; tax revenues that reduce private
sector investments may negatively affect financial development (Clark, 2006:106-107). Public
expenditures, another fiscal policy tool, may lead to a crowding-out effect on private-sector
spending and potentially cause a negative impact on financial development (Naceur et al.,
2014:216). The effect of public expenditures on financial development varies depending on the
composition and efficiency of expenditures. Public expenditures directed towards productive
infrastructure investments, education, and digitalisation can increase financial inclusion by
strengthening the infrastructure of the financial system (Beck et al., 2007). In addition, public
expenditures on regulatory and supervisory capacity supporting financial systems increase
confidence in the market and the efficiency of financial intermediation (La Porta et al., 1998).
On the other hand, inefficient expenditures can negatively affect the private investment
environment by causing distortions in resource allocation. This emerges as a factor limiting
financial development. The primary source for financing public expenditures is tax revenue.
However, due to insufficient tax revenues, the state may resort to borrowing, which can take the
form of government bonds or treasury bills. The issuance of these government securities serves
as a benchmark for private sector depth instruments, which can support financial system
development (Kagochi, 2019). Consequently, since the government debt market partially funds
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public expenditures, their movement also affects market depth, liquidity, returns, interest rates in
financial markets, and financial development. Public borrowing can impact financial markets in
two ways. First, the public debt market benefits the financial system by allowing the nominal
yield curve to accurately inform actual borrowing costs by managing macroeconomic volatility,
such as inflation volatility (which should ideally be low). Second, to ensure competitive
borrowing costs for the government, sufficient issuance of debt helps to control inflation and
maintain macroeconomic stability, allowing monetary policy to be effectively implemented
(Kumhof & Tanner, 2005). This underscores the importance of stability in fiscal policy as well.

This study investigates the relationship between fiscal policy tools (taxes, public
expenditures, and public debt) and financial development. In the literature, the relationship
between a selected fiscal policy tool and financial development has often been examined
independently. However, this study uses tax revenues, public expenditures, and debt variables as
fiscal policy tools. The measure of financial development used is the Financial Development
Index, first calculated by the International Monetary Fund (IMF) in 2012. A literature review
shows that various variables, such as banking activities and credit to the private sector, have
been used as indicators of financial development. In this study, the IMF Financial Development
Index is preferred due to its comprehensive nature in line with recent studies (Svirydzenka,
2016; Jiang & Ma, 2019; Majeed et al., 2021; Emenekwe et al., 2022; Allam et al., 2024). Two
country groups were selected to examine the relationship between fiscal policy and financial
development by development level: G7 countries were chosen as a sample of developed nations,
and D8 countries were selected as a sample of developing nations. This approach will allow
insights into fiscal and financial development policies directly related to economic growth. In
addition, G7 countries are economies with developed financial markets and strong institutional
structures. In contrast, D-8 countries are developing countries with different economic and
financial development levels. Comparing these two groups of countries is essential in
understanding how the effects of fiscal policy instruments on financial development vary
according to the level of development, institutional infrastructure and policy capacity of the
countries (La Porta et al., 1998; Levine, 2005). In addition, the differences in the composition of
public expenditures, the structure of tax systems and the nature of the implemented fiscal
policies provide a suitable variety for empirical analyses (Beck et al., 2007). The availability of
long-term and reliable data on these countries enables sound econometric analyses.

The study is expected to contribute to the literature in several ways. First, no previous
studies were found that examine the impact of all fiscal policy tools on financial development
together. Second, given the inclusion of both developed and developing countries, the findings
can provide recommendations specific to these groups. The study will guide fiscal policies
applicable in different financial contexts by clarifying the relationship between fiscal policies
and financial development. Third, the relationship between fiscal policy tools and financial
development is analysed using symmetric and asymmetric relationships. This approach
highlights the importance of asymmetric information in markets by enhancing the realism of the
findings.

2. LITERATURE REVIEW
2.1.Tax Revenues and Financial Development

The relationship between tax revenues, a key source of financing for public investments,
and financial deepening has an influential role in determining fiscal policies. The amount of tax
revenue affects public borrowing limits, thereby influencing the total amount of circulating
funds in the markets, which positively contributes to the development of the financial system
(Sahin, 2020:690). Most studies in the literature (Mohan, 2008; Oz-Yalaman, 2019; Pata & Ela,
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2020; Gnangnon, 2022; Lompo, 2023) focus on the impact of financial development on tax
revenues. Only a few studies examine the effect of tax revenues on financial development. One
of these studies, conducted by Akram (2016) in Pakistan, explored the role of financial markets
in generating tax revenue from 1975 to 2014. The findings indicated that the number of bank
branches and market value positively impacted tax revenues in both the short and long term. As
a result, taxes influence the development of the financial sector, while the financial sector also
affects tax collection. Maleki et al. (2017) found that capital formation is impacted by financial
development and economic growth. Their study analysed capital gains tax across Iran, Denmark,
Estonia, Italy, the Netherlands, and Sweden. The results showed that an increased rate of capital
gains tax decreased the financial development growth rate with three periods lags, while it
boosted the economic growth rate. Loganathan et al. (2017) examined the relationships among
financial development, tax revenues, inflation, and economic growth in Malaysia from 1970 to
2015. Findings indicated a causal relationship flowing from taxation to inflation and financial
development. Karakas (2021) studied the impact of cumulative tax rates on dividend income on
stock market trading volumes for OECD countries between 2000 and 2019. The results showed
that reducing taxes on dividend income positively affected stock market trading volumes,
suggesting a contribution to financial development. Lastly, Karakas and Saygili (2024) found
that both direct and indirect taxes in Turkey positively impacted financial development in the
short and long term from 2000 to 2022.

2.2. Public Expenditures and Financial Development

Another fiscal policy instrument, public expenditures, is used not only to meet social
needs but also to achieve goals such as economic growth, increased welfare, and income equality
(Karas, 2022:13). Through public expenditures, governments intervene in markets to improve
the efficiency of financial markets also fulfil their regulatory function by intervening in markets.
Studies investigating the relationship between financial development and public expenditures are
limited in the literature. Naceur et al. (2014), in their research on the factors affecting financial
development in the MENA region from 1960 to 2006, found that public expenditures pull
liquidity from financial markets, thereby reducing the ability of financial intermediation to
mobilise the savings necessary for financing private sector investments. They observed that
public expenditures significantly adversely affect stock market activities and transaction volume.
Higher government expenditures increase uncertainty about fiscal sustainability, crowd out
private investments, and negatively affect stock market size. According to Chen et al. (2019),
countries with higher financial development tend to make less productive public expenditures. Li
(2022) demonstrated that public expenditures and bank regulations simultaneously affect credit
and money supply. The public expenditures have a multiplier effect on credit supply. In another
study, Kapaya (2023) examined the role of public expenditures and demographic regulatory
characteristics in selected African economies, specifically their impact on bank-based financial
development through credit to the private sector. The findings confirm the positive effects of
capital formation and final consumption expenditures on short-term and long-term financial
development.

2.3. Public Debt and Financial Development

Another fiscal policy tool is public debt. It is known that domestic public borrowing has
increased in recent years, especially in developing countries. While domestic public debt is
considered to reduce macroeconomic risks, there is no consensus on its effect on financial
development. Domestic public borrowing by the government reduces private-sector borrowing
limits, leading to the crowding out of the private sector. Caballero and Krishnamurthy (2004)
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examined this crowding-out effect of public debt on both developed and developing countries,
finding that the effect is more pronounced in developing countries and becomes even more
significant during crises. Hauner (2009) is a prominent study on this topic, examining the impact
of domestic public debt through two perspectives: “safe assets” and “lazy banks.” The safe assets
view suggests that when governments borrow from banks, in other words, banks hold
government-issued bonds as part of domestic public debt, financial stability is enhanced,
contributing positively to financial development. The lazy banks' view claims that banks prefer
to debt to the government without taking risks, limiting their debt to the private sector and
ultimately crowding out the private sector as public debt increases. Hauner tested these views on
73 middle-income countries and found support for the lazy banks perspective. Similar findings
were reported by Ersoy (2012) and Altayligil and Akkay (2013), who examined Turkey using
various techniques and found that increases in domestic public debt negatively impacted
financial development. Kipyego et al. (2022) examined the period from 1964 to 2019 in Kenya,
finding a statistically significant negative relationship between domestic public debt and
financial development in the short and long term. Additionally, they found a positive
relationship between external public debt and financial development. On the other hand, some
studies support Hauner's view of safe assets. For instance, Sekmen et al. (2020) used the IMF
index as a financial development measure in Turkey. They demonstrated that an increase in
domestic public debt positively impacted financial development. Similarly, Abdel-Halim and
Ghazi (2022) tested Jordan's safe assets and lazy banks hypotheses and found results supporting
the safe assets view. In Jordan, the positive effect of domestic public debt on financial
development. Abusomwan (2023) examined the relationship between financial development and
public debt across 31 African countries. The finding supported the safe assets view in most
countries, although the lazy bank's view was supported in Nigeria and a few others. Abbas,
Ramzan, and Fatima (2021) explored the relationship between financial development and public
borrowing, incorporating institutional quality into their analysis. Their findings suggest that
while institutional quality and public debt positively affect financial development, public debt
has an adverse effect on financial development without institutional quality. According to
Ismihan and Ozkan (2012), public debt can harm financial development in countries where the
government is the largest borrower from banks. Moreover, as financial depth decreases, the
negative effects of public debt on financial development and macroeconomic outcomes increase.

3. METHODOLOGY

Identifying cross-sectional dependence between variables in panel data analyses is
crucial for testing relationships. In today’s world, shocks occurring in one country can affect
others due to increased globalisation. Ignoring this phenomenon would lead to inconsistent and
biased results in the analyses. For this reason, the importance of cross-sectional dependency has
been highlighted in analyses conducted by Pesaran (2006). Based on this, it is essential to
prioritise the analysis of cross-sectional dependence in panel data analyses. The LM test was first
developed by Breusch and Pagan (1980) to test for cross-sectional dependence; the test is used
mainly when the time dimension is greater than the cross-sectional dimension (T > N). In cases
where the time and cross-sectional dimensions are large (T = N), the CDwwm test developed by
Pesaran (2004) is used. The CDrwm test assumes no cross-sectional dependence when the time
and cross-sectional dimensions approach infinity (T — oo and N — o). Therefore, deviations in
the results may occur when N > T, Pesaran (2004) developed the CD test, which requires that N
be greater than T (N > T). Furthermore, Pesaran et al. (2008) developed the LM, test, a
modified version of the LM test that utilises the mean and variance of the LM statistic. This test
can be applied in cases where the time dimension is greater than the cross-sectional dimension
(T > N) and where the cross-sectional dimension is larger than the time dimension (N > T).
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As mentioned, the cross-sectional dependence test is crucial for determining which tests
should be used in subsequent stages. Therefore, it is essential to analyse the cross-sectional
dependencies of the variables and models first. In this study, given that seven cross-sections are
selected for G7 countries, 8 for D8 countries, and 32 years of sample, the results of cross-
sectional analysis using the LM and LM,q; tests, which can be applied when T > N, have been
taken into account.

In econometric analyses, it is essential to test the stationarity of variables before testing
situations such as the existence of a long-term relationship and causality relationship between
variables. This is done through unit root tests, which assess the stationarity of the variables and
transform them into stationary forms using their differenced values if they are not stationary at
their level values. Estimations made through models established with non-stationary series will
lead to erroneous results. Therefore, in panel data analyses, it is necessary to consider cross-
sectional dependence before testing the stationarity of the variables using unit root tests.
Pesaran's (2007) CADF unit root test, a second-generation unit root test, has been employed to
test the stationarity of the variables due to the presence of cross-sectional dependence among the
variables used in this study. The CADF unit root test was developed by Pesaran (2007) and takes
into account the lagged cross-sectional averages of the Augmented Dickey-Fuller (ADF)
regression (Pesaran, 2007).

After determining the stationarity of the series, the next step is to test for causality between
the series, for which the Konya (2006) Panel Causality Test is applied first, followed by the
Hatemi-J (2012) Asymmetric Panel Causality Test. Konya's (2006) Panel Causality Test is based
on the SUR (seemingly unrelated regressions) estimator and the Wald test using bootstrap
probabilities specific to cross-sectional units. In this test, whether the series is unit-rooted or not
and whether there is a cointegration relationship between the series is not crucial. This means the
analysis is still feasible even if the series is unit-rooted and there is no long-term cointegration
relationship (Konya, 2006). In this test, the null hypothesis (Ho) states no causal relationship
between the series.

In Konya's (2006) Panel Causality test, causality is analysed only based on the series'
movements, regardless of their shocks. By separating the series into positive and negative
shocks, the analysis can include the asymmetric information problem, often viewed as market
failure. Assessing the effects of asymmetric information is crucial, especially in contemporary
contexts. In this regard, the Panel Asymmetric Causality Test was developed by Hatemi-J
(2012). As mentioned, this test separates the series into positive and negative shocks, thus
incorporating asymmetric information into the analysis (Hatemi-J, 2012). The Hatemi-J (2012)
Asymmetric Panel Causality Test can be applied to both stationary and non-stationary series,

with the null hypothesis (H,) stating that there is no causal relationship between the series.

The study aims to measure the relationship between fiscal policy instruments and financial
development by testing the following fundamental hypotheses:

Hg . : There is a direct relationship between tax revenues and financial development.

Hyg: There is a direct relationship between government expenditures and financial
development.

Hy-: There is a direct relationship between public debt and financial development.

Based on this, the model constructed in the study is as follows:

fd;y = Bo + prexp; + Botax;, + Badebt;, + &
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In the equation, fd; represents financial development, exp; the share of public expenditures
in GDP, tax: the share of tax revenues in GDP, debt; the share of public debt in GDP, B; the
coefficient term of the variables, €; error terms, i; cross-section units and t; the time interval.

4. EMPIRICAL RESULTS AND DISCUSSION

This study examines fiscal policy instruments' impact on financial development in
developed and developing countries from 1990 to 2021. The study covers the period 1990-2021,
which creates a time constraint. The fact that the years in which the data of the sample countries
are regularly obtained in the study are limited to this period causes a time constraint for the
study. Within the scope of the study, public expenditures, tax revenues and external debt
amounts were obtained from the World Bank database. The financial development index is
calculated as a ratio between 0 and 1 among the variables used in the study. A value approaching
0 indicates low financial development in a country, while a value approaching 1 signifies high
financial development. Fiscal policy instruments, government expenditures, tax revenues, and
public borrowing are ratios within each country’s GDP.

Table 1: Descriptive Statistics

Countries Variables Obs. Mean Std. Dev. Min. Max.
fd 224 0.75 0.13 0.35 0.96
G7 exp (%) 224 19.21 2.73 13.55 24.94
Countries 3y (o) 224 34.13 6.29 22.91 46.07
debt (%) 224 92.47 46.09 27.50 262.49
fd 256 0.32 0.14 0.12 0.73
DS exp (%) 256 9.74 3.57 0.91 16.06
Countries 5y (o) 256 16.06 5.69 5.12 30.67
debt (%) 256 45.24 22.85 7.28 129.83

Source: Authors’ results.

As seen in Table 1, financial development is higher in G7 countries than in developing
countries. Regarding fiscal policy instruments, developed countries are observed to engage in
higher government spending, tax collection, and borrowing levels than developing countries.
Indeed, increased debt indicates greater financial development, as higher financial development
facilitates access to borrowing channels. In the study, separate models were established and
analysed for G7 and D8 countries. Because the economic structures, institutional arrangements,
market depths, policies and reactions to shocks of developed and developing countries are
different, the impact of fiscal policy instruments on financial development may produce different
responses in developed and developing countries. In a single model, this difference is embedded
in the average and increases the possibility of being ignored. In addition, group-based estimation
is much more meaningful in developing policy recommendations for different groups. This study
analysed the impact of fiscal policy instruments on financial development in developed and
developing countries over the 1990-2021 period using the panel data method. In this context,
Table 2 presents the cross-sectional dependence and homogeneity test results related to the
variables and the model.
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Table 2: Cross-Sectional Dependency Test Results

Variables LM CDLm CD LMagj
Countries and
Model Stats. Prob. Stats. Prob. Stats. Prob. Stats. Prob.
fd 52.497 0,000* 4.860 0,000 -3.595 0,000 4.665 0,000*
exp 58.694 0,000* 5.816 0,000 -3.169 0,001 4.224 0,000*
G7 . tax 36.165 0.021%* 2.340 0.010 -3.112 0.001 3.338 0.000*
Countries
debt 45.792 0,000%* 3.825 0,000 -2.924 0,002 7.651 0,000*
Model 269.580 0,000* 38.357 0,000 14.381 0,000 43.845 0,000*
fd 41.056 0,053%** 1.745 0,041 -2.801 0,003 15.703 0,000*
exp 45.547 0,019%* 2.345 0,010 -1.893 0,029 4.139 0,000*
D8 . tax 64.173 0.000* 4.834 0.000 -2.885 0.002 2.474 0.007*
Countries
debt 51.161 0,005* 3.095 0,001 -2.082 0,019 11.406 0,000*
Model 142.019 0,000* 15.236 0,000 9471 0,000 18.667 0,000*

Source: Authors’ results. * at level %1, ** at level %5 and *** at level %10 indicates statistical significance.

According to the results presented in Table 2, the null hypothesis that there is no cross-
sectional dependence between the units for each variable is rejected, indicating the existence of
cross-sectional dependence at the unit level. In the cross-sectional dependency test for the
models, the null hypothesis was again rejected, and the existence of cross-sectional dependency
was confirmed. Furthermore, based on the homogeneity test results for the models in Table 2,

the null hypothesis H, , proposing that the slope coefficient of the models is homogeneous for
both country groups, was rejected, leading to the conclusion that the slope coefficient is

heterogeneous.

The CADF unit root test results for the variables used in the study are presented in Table 3.

Table 3: CADF Panel Unit Root Test Results

t-bar cvl0 cvs cvl z[t-bar] Prob.
Cons. -1.982 -2210 -2.330 -2.550 0.570 0.284

fd
Cons.&Trend -2.687 -2.730 -2.840 -3.060 -1.044 0.148

G7
. Cons. -1.947  -2210 -2.330  -2.550 -0.471 0.319
Countries

I(0) exp
Cons.&Trend -0.735 -2.730 -2.840 -3.060 4.824 1.000
Cons. -1.499 2210 -2.330  -2.550 0.790 0.785

tax
Cons.&Trend -2.506 -2.730 -2.840 -3.060 -0.498 0.309
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Cons. 1449 2210 -2330  -2.550 0930  0.824
debt
Cons.&Trend -1264 2730 -2.840 -3.060 3235  0.999
Cons. 4094 2210 2330  -2.550  -6.512  0.000%
fd
Cons.&Trend -4.012 2730 -2.840 -3.060  -5.026  0.000%
Cons. 3.692 2210 2330  -2.550 5382 0.000%
exp
Cons.&Trend -3.809 2730 -2.840 -3.060  -4416  0.000%
I(1)
Cons. 4108 2210 -2.330  -2.550  -6.551  0.000%
tax
Cons.&Trend -4395 2730 -2.840 -3.060  -6.178  0.000%
Cons. 3872 2210 2330 -2.550  -5.889  0.000%
debt
Cons.&Trend -4475 2730 -2.840 -3.060  -6419  0.000%
Cons. 2083 2210 2330 -2.550  -0912  0.181
fd
Cons.&Trend -2.553 2730 -2.840 -3.060  -0.686  0.46
Cons. 2337 2210 2330 -2.550  -1.677  0.047*
exp
Cons.&Trend -2719 2730 -2.840 -3.060 -1217  0.112
1(0)
Cons. 2191 2210 2330 -2.550  -1237  0.108
tax
Cons.&Trend -2.309 2730 -2.840 -3.060  0.099  0.539
Cons. 2073 2210 2330 -2.550  -0.882  0.189
debt
D8 Cons.&Trend -2.544 2730 -2.840 -3.060  -0.657 0256
Countries Cons. 4373 2210 -2330  -2.550  -7.803  0.000%
fd
Cons.&Trend -4.564 2730 -2.840 -3.060  -7.149  0.000*
Cons. 3980 2210 2330 -2.550  -6.619  0.000%
exp
Cons.&Trend -4.803 2730 -2.840 -3.060  -7.918  0.000*
I1(1)
Cons. 3.627 2210 2330  -2.550  -5.557  0.000%
tax
Cons.&Trend -3774 2730 -2.840 -3.060  -4.607  0.000%
Cons. 3.670 2210 -2330  -2.550  -5.686  0.000%
debt

Cons.&Trend -4.411 -2.730 -2.840  -3.060 -6.657 0.000*

Source: Authors’ results. * at level %1, ** at level %5 and *** at level %10 indicates statistical significance.

According to the results in Table 3, the stationarity of the variables used in the study was
examined through two models: with a constant and with a constant and trend. In both models,
the variables were founded non-stationary, as the p-values of the variables were greater than 0.05
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at their level values indicating the presence of a unit root. The first differences in the variables
were taken to achieve stationarity, and they were re-evaluated for unit roots using the two
models. Since the p-values of the first-differenced variables were less than 0.05, they became
stationary at the I(1) level.

In the Koénya (2006) Panel Granger Causality test, the null hypothesis assumes no causality
relationship between the variables, while the alternative hypothesis assumes a causality
relationship between the variables. The results of the Konya (2006) Panel Granger Causality test
conducted in this study are presented in Table 4.

Table 4: Konya (2006) Panel Causality Test Results

Canada Germany France UK Italy Japan USA

Wald Stats. (Bootstrap Prob.)

2 0.048 0.098 4.136 1.376 7.382 9.797 2.652
= exp=>fd
= (0.767) (0.833) (0.031**)  (0.070%**)  (0.038*%) (0.155) (0.216)
S
~ 13.847 0.561 0.689 0.352 1.192 1.093 0.279
C  tax>fd
(0.000%) (0.553) (0.655) (0.818) (0.599) (0.792) (0.445)
1.616 1.684 1.190 0.485 3.097 18.808 0.026
debt=>fd
(0.138) (0.541) (0.487) (0.410) (0.184) (0.065%**)  (0.778)
Bangladesh Egypt Indonesia Iran Malaysia Nigeria Pakistan Tiirkiye
Wald Stats. (Bootstrap Prob.)
2 2.531 0.098 6.615 2.201 0.596 2.662 0.692 7.758
= exp=>fd
‘5 (0.651) (0.878) (0.008%)  (0.064%**) (0.334) (0.955) (0.923)  (0.071**%*)
=]
]
® 0.177 0.005 2.682 0.067 3.043 0.600 6.467 2.536
R tax>fd
(0.767) (0.970) (0.185) (0.997) (0.912) (0.515) (0.137) (0.438)
4.119 0.007 9.197 0.715 0.440 12.292 0.320 0.864
debt=>fd
(0.339) (0.971) (0.202) (0.464) (0.370) (0.206) (0.520) (0.165)

Source: Authors’ results. * at level %1, ** at level %5 and *** at level %10 indicates statistical significance.

According to Table 4, a causality relationship between government spending and financial
development was found in France, the United Kingdom, and Italy among developed countries,
from tax revenues to financial development in Canada and from borrowing to financial
development in Japan. Accordingly, fiscal policy instruments are used to develop the financial
system in developed countries. Among developing countries, causality from government
spending to financial development was observed only in Indonesia, Iran, and Turkey. In
developing countries, it is observed that fiscal policy tools cannot be used effectively to develop
the financial system, since the main objectives are economic growth and development. This
finding highlights the developmental differences between developing and developed countries
more clearly. As these developed countries have already achieved economic maturity, they have
established infrastructures that allow them to utilise fiscal and financial policies for different
purposes from developing countries.
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In Koénya (2006) Panel Causality test, causality relationships are analysed by examining the
series'’ movements without considering shocks. To include the asymmetric information
problem—which is often seen as a market failure—positive and negative shocks should be
incorporated into the analysis, especially given the prevalence of asymmetric information today.
In this context, Hatemi-J (2012) developed the Asymmetric Panel Causality Test, which
separates the series into positive and negative shocks and includes asymmetric information in the
analysis (Hatemi-J, 2012). Hatemi-J (2012) Asymmetric Causality Test can be applied to

stationary and non-stationary series. In this test, the null hypothesis H, assumes no causality
relationship between the series. The results of the Hatemi-J (2012) Asymmetric Causality Test
for the G7 developed countries are presented in Table 5.

Table 5: G7 Hatemi-J (2012) Panel Asymmetric Causality Test Results

positives negatives
Countries Causality

Wald Stat. prob. Wald Stat. prob.
Canada 1.797 0.616 1.635 0.743
Germany 0.565 0.904 3.407 0.613
France 242.298 0.000* 7.454 0.0927%%*
UK exp>fd 6.404 0.094% % 1.76 0.958
Italy 0.252 0.969 1.503 0.769
Japan 1.857 0.603 7.221 0.005*
USA 5.506 0.138 0.912 0.894
Canada 3.065 0.382 2.099 1.000
Germany 1.265 0.737 1.109 0.981
France 2.537 0.469 8.739 0.161
UK tax=>fd 1.301 0.729 4.500 0.997
Italy 18.364 0.000* 2.306 0.951
Japan 834.015 0.000* 0.547 1.000
USA 15.305 0.002* 11.019 0.760
Canada 0.011 1.000 5.925 0.360
Germany 107.605 0.000* 1.068 0.678
France debt>fd 2.507 0.474 9.626 0.012%*
UK 0.078 0.994 5.254 0.285
Italy 0.011 1.000 2.041 0.359
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Japan 11.98 0.007* 3.723 0.013**

USA 17.64 0.001* 3.276 0.176

Source: Authors’ results. * at level %1, ** at level %5 and *** at level %10 indicates statistical significance.

Table 5 shows the causality relationships between the variables' positive and negative
shocks. Accordingly, in France and the UK, an increase in government spending leads to an
increase in financial development, while in France and Japan, a decrease in government
spending results in a decline in financial development. It can be stated that public expenditures
in the relevant countries are carried out to support the financial infrastructure for the
development of the financial system. In Italy, Japan, and the USA, an increase in tax revenues
drives financial development. The critical point is that tax policies in G7 countries are designed
in a way that does not hinder financial development. On the contrary, tax policies are used to
support financial development. This indicates that tax revenues in G7 countries are transferred to
the market through financial systems. It can also be stated that tax policies in G7 countries do
not affect the decisions of individuals and support the financial system by not affecting the
amount of funds transferred to the financial system.

From the perspective of public borrowing, an increase in public borrowing in Germany,
Japan, and the USA is a cause of financial development, while in France and Japan, a decrease in
public borrowing leads to a reduction in financial development. The results indicate that the
increase in public borrowing in Germany, Japan, and the USA supports the safe asset view,
while the outcomes for Japan and France align with the lazy banks view. These findings are
similar to previous studies conducted by Hauner (2009), Ersoy (2012), Altayligil and Akkay
(2013), Mun and Ismail (2015), and Kipyego et al. (2022).

The results of the Hatemi-J (2012) Asymmetric Causality Test for the developing DS
countries are given in Table 6.

Table 6: D8 Hatemi-J (2012) Panel Asymmetric Causality Test Results

positives negatives
Countries Causality

Wald Stat. prob. Wald Stat. prob.
Bangladesh 0.320 0.956 0.252 0.969
Egypt 10.09 0.018%* 0.85 0.837
Indonesia 0.268 0.966 6.814 0.078%*
Iran 14.453 0.002* 5.883 0.117

exp>fd

Malaysia 0.923 0.820 0.519 0.915
Nigeria 92.361 0.000* 2.169 0.538
Pakistan 0.529 0.912 6.922 0.074%%*
Tiirkiye 4.721 0.193 21.736 0.000%
Bangladesh tax=>fd 0.155 0.985 0.821 0.844
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Egypt 10.968 0.012%* 0.539 0.910
Indonesia 0.042 0.998 2.099 0.552
Iran 66.942 0.000* 10.149 0.017**
Malaysia 5.213 0.157 46.437 0.000*
Nigeria 1.853 0.603 103.981 0.000*
Pakistan 0.791 0.852 0.101 0.922
Tiirkiye 56.946 0.000% 2.127 0.546
Bangladesh 10.811 0.013%* 1.858 0.602
Egypt 45.120 0.000* 0.058 0.996
Indonesia 2.045 0.563 2.289 0.515
Iran 2.359 0.501 1.528 0.676
debt=>fd
Malaysia 60.810 0.000* 3.412 0.332
Nigeria 1.050 0.789 5.687 0.128
Pakistan 5.525 0.137 0.046 0.997
Tiirkiye 1.273 0.736 1.944 0.584

Source: Authors’ results. * at level %1, ** at level %5 and *** at level %10 indicates statistical significance.

According to Table 6, in Egypt, Iran, and Nigeria, an increase in government expenditures
leads to a rise in financial development, while in Indonesia, Pakistan, and Turkey, a decrease in
government expenditures results in a decline in financial development. In Egypt, Iran, and
Turkey, an increase in tax revenues drives financial development, whereas a decrease in tax
revenues in Iran, Nigeria, and Malaysia contributes to a reduction in financial development. An
increase in public borrowing in Bangladesh, Egypt, and Malaysia is also a cause of financial
development. The findings regarding the effect of government expenditures on financial
development align with the research conducted by Kapaya (2023). Results that prove that public
debt positively influences financial development in Bangladesh, Egypt, and Malaysia support the
view of safe assets. These findings are similar to studies by Abdel-Halim and Ghazi (2022) and
Abusomwan (2023), which examine examples from developing countries.

The findings indicate a positive relationship between tax revenues and financial
development, which is consistent with the studies of Bayar and Karamelikli (2017) and Pata and
Ela (2020). Based on the findings obtained in this study, it was identified that when asymmetric
effects are not considered, there are fewer instances of causality between fiscal policy
instruments and financial development in a limited number of countries. However, when
asymmetric effects are considered, there are causality relationships in more countries. Therefore,
it can be stated that asymmetric effects are significant and that the asymmetric information
problem is an essential factor in the markets. As a result, it can be stated that the asymmetric
effect is greater in developing country markets and its impact on the markets is more pronounced
than in developed countries.
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5. CONCLUSION

This study investigates the relationship between fiscal policy tools and financial
development in G7 and D8 countries, using annual data from 1990 to 2021, analysing both
symmetric relationships and asymmetric relationships that account for information asymmetry—
a critical factor in market failures.

The study’s findings reveal that different development levels among countries
significantly affect financial development, as seen in various macroeconomic indicators.
Developed countries hold comparative advantages that position them as safe havens, attracting
capital flows, both a cause and effect of their advanced financial development. Financial
development is a crucial tool for countries, facilitating the effective transfer of tax revenues into
the system through financial markets, directing public expenditures toward targeted areas, and
providing easier access to financial resources for public borrowing. As a result, countries can
leverage tax revenues by channelling them into financial markets to enhance investment and
growth potential, distribute public expenditures efficiently to achieve social and economic
objectives and benefit from more favourable terms in financial markets when borrowing. As the
findings show, in developed countries, fiscal policy tools predominantly support goals such as
sustainable economic growth and regional balance. In contrast, in developing countries, the
focus remains on establishing and enhancing a healthy financial system. However, the findings
suggest that developing D8 countries can not utilise fiscal policy tools effectively to promote
financial development. As a consequence, challenges occur in accessing financial resources. At
the same time, these countries may have to bear higher costs when borrowing from abroad.

The results support the claim that domestic public borrowing in developing countries
bolsters confidence by encouraging participation in the financial system. In countries with
relatively low financial development, public domestic borrowing may serve as a tool to
strengthen confidence in financial markets. For developing countries, the effective use of fiscal
policy tools is crucial for advancing financial development. This includes channelling public
spending to promote the financial system, implementing tax incentives within relevant sectors,
transferring tax revenues via financial markets, and using borrowed resources to ensure financial
stability and foster financial system development. Additionally, fiscal policies must be
internalised by the population. In the end, this study provides valuable implications for
policymakers in crafting strategies that align fiscal policy tools with the goal of financial
development.

Ethic Statement Acknowledgement

This study has been prepared by the rules of scientific research and publication ethics.
Authors’ Contribution

The authors have contributed equally.

Declaration of Interest

There is no conflict of interest for the authors or third parties arising from the study

377



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https.//dergipark.org.tr/tr/pub/optimum

Karas and Kése Igigen — Does Fiscal Policy Affect Financial Development? The Case of Comparative Country

REFERENCES

Abbas, Q., Junqing, L., Ramzan, M., & Fatima, S. (2021). Role of governance in a debt-growth relationship: Evidence
from panel data estimations. Sustainability, 13(11), 5954. https://doi.org/10.3390/su13115954

Abdel-Halim, M. & Ghazi, A. A. (2022). “Lazy banks” and “Safe asset” hypothesis: Is it the answer for public debt
and financial development indicators puzzle in emerging markets?. Review of Applied Socio-Economic Research,
23(1), 18-27. https://doi.org/10.54arin609/reaser.v23il.127

Abusomwan, O. S. (2023). Debt and Financial Development in Africa. Proceedings.

Akram, N. (2016). Financial Sector Activities Affect Tax Revenue in Pakistan?. The Lahore Journal of Economics,
21(2), 153-169.

Allam, A., Abou-El-Sood, H., Elmarzouky, M., & Yamen, A. (2024). Financial development and tax evasion:
International evidence from OECD and non-OECD countries. Journal of International Accounting, Auditing and
Taxation, 100653. https://doi.org/10.1016/j.intaccaudtax.2024.100653

Altayligil, Y. Barig & Akkay, R. Can. (2013). The effect of the domestic debt on the financial development: a case
study for Turkey. International Journal of Economics and Finance, 5(5), 64-74. https://doi.org/10.5539/ijef.v5n5p64

Arin, K. P., Mamun, A. & Purushothman N. (2009). The Effects of Tax Policy On Financial Markets: G3 Evidence.
Review of Financial Economics, 18, 33-46.

Barro, R. J. (1990). Government spending in a simple model of endogenous growth. Journal of Political Economy,
98(5), 103-125.

Bayar, Y. & Karamelikli, H. (2017). Financial development and tax revenues in Turkey: A non-linear cointegration
analysis. The European Journal of Applied Economics, 14(2), 31-42. https://doi.org/10.5937/ejac14-14838

Beck, T., Demirgiig-Kunt, A., & Levine, R. (2007). Finance, inequality and the poor. Journal of Economic Growth,
12(1), 27-49.

Caballero, R. & Krishnamurthy, A. (2004). Fiscal policy and financial depth. NBER working paper 10532. National
Bureau of Economic Research, Massachusetts.

Chen, Z., Lv, B. & Liu, Y. (2019). Financial development and the composition of government expenditure: Theory
and cross-country evidence. International Review of Economics &  Finance, 64, 600-611.
https://doi.org/10.1016/j.iref.2019.09.006

Chirwa, T. G. Nicholas & Odhiambo, M. (2016). Macroeconomic Determinants of Economic Growth: A Review of
International Literature. South East FEuropean Journal of Economics and Business, 11 (2), 33-47.
https://doi.org/10.1515/jeb-2016-0009

Clark, W. S. (2006). Tax Policy, Policy Framework for Investment A Review of Good Practices, OECD Publishing,
103-123.

Demirguc-Kunt, A. & Levine, R. (2008). Finance, financial sector policies, and long-run growth. Policy research
working paper. 4469.

Duramany-Lakkoh, E. K. (2020). The effect of fiscal policy on financial sector development in sierra leone: a time
series approach. International Journal of Development and Economic Sustainability, 8(4), 1-23.

Emenekwe, C. C., Onyeneke, R. U., & Nwajiuba, C. U. (2022). Financial development and carbon emissions in Sub-
Saharan Africa. Environmental Science and Pollution Research, 29(13), 19624-19641.

Ersoy, 1. (2012). Government debt vs. financial depth dilemma in developing countries: the case of Turkey. Acta
Oeconomica, 62(3), 345-362. https://doi.org/10.1556/aoecon.62.2012.3.3

Gnangnon, S.K. (2022). Financial development and tax revenue in developing countries: investigating the
international trade channel. SN Business & Economics, 2(1): 1-26.

Golob, J. E. (1995). How Would Tax Reform Affect Financial Markets?. Economic Review, Federal Reserve Bank of
Kansas City, 80(Q IV), 19-39.

Hatemi-J, A. (2012). Asymmetric Causality Tests With An Application. Empirical Economics, 43(1), 447-456.

Hauner, D. (2009). Public debt and financial development. Journal of Development Economics, 88, 171-183.
https://doi.org/10.1016/j.jdeveco.2008.02.004

Ismihan, M., & Ozkan, F. G. (2012). Public debt and financial development: A theoretical exploration. Economics
Letters, 115(3), 348-351. https://doi.org/10.1016/j.econlet.2011.12.040

378



Optimum Ekonomi ve Yonetim Bilimleri Dergisi, Cilt 12, Say1 2- https://dergipark.org.tr/tr/pub/optimum

Karas ve Kése Igigen —Maliye Politikast Finansal Gelisimi Etkiler mi? Karsilastirmali Ulke Ornegi

Jiang, C., & Ma, X. (2019). The impact of financial development on carbon emissions: a global perspective.
Sustainability, 11(19), 5241. https://doi.org/10.3390/sul 1195241

Jung, W. S. (1986). Financial development and economic growth: international evidence. Economic Development and
Cultural Change, 34(2), 333-346.

Kagochi, J. (2019). Inflation and financial sector development in Sub-Saharan African countries. Journal of Economic
Studies, 46(4), 798-811. https://doi.org/10.1108/JES-10-2017-0310.

Kapaya, S. M. (2023). Government expenditure impacts on financial development: Do population age structures
moderations matter?. Review of Economics and Political Science, 8(5): 30-352. https://doi.org/10.1108/REPS-01-
2023-0008

Karakag, M. (2021). Temettii Geliri Uzerindeki Vergilerin Hisse Senedi Piyasasi Islem Hacmine Etkisi: OECD
Ornegi. Maliye Dergisi, 181, 171-186.

Karas, G. (2022). Kamu harcamalarimin AB ve Tiirkiye agisindan karsilastirmali analizi. Uluslararasi Sosyal ve
Ekonomik Calismalar Dergisi, 4(1), 32-49.

Karas, G., & Saygili, H. B. (2024). Vergi Yapisinin Finansal Gelisme Uzerindeki Etkisinin Incelenmesi: Tiirkiye
Ornegi. Aizanoi Academia, 2(1), 40-53.

Khan, A. (2001). Financial development and economic growth. Cambridge University Press.

King, R. G. & Levine, R. (1993). Finance and growth: Schumpeter might be right, Q J Econ, 108(3):717-737.
https://doi.org/10.2307/2118406

Kipyego, S., Charity N. & Joseph M. (2022). Relationship Between Public Debt and Financial Development In
Kenya. International Journal of Finance and Accounting, 7(4),55-83. https://doi.org/10.47604/ijfa.1704

Konya, L. (2006). Exports and growth: Granger causality analysis on OECD countries with a panel data approach.
Economic Modelling, 23(2006), 978-992.

Kumbhof, M. & Tanner, E.C. (2005). Government debt: a key role in financial intermediation. International Monetary
Fund, 2005(057), 1-29. https://doi.org/10.5089/9781451860764.001

La Porta, R., Lopez-de-Silanes, F., Shleifer, A., & Vishny, R. W. (1998). Law and finance. Journal of Political
Economy, 106(6), 1113-1155.

Lehkonen, H. (2015). Stock market integration and the global financial crisis. Review of Finance, 19(5), 2039-2094.
https://doi.org/10.1093/rof/rfu039

Levine, R. (2005). Finance and growth: Theory and evidence, Handbook of economic growth. Nber Working Paper
Series 1, 865-934.

Li, B. (2022). When Government Expenditure Meets Bank Regulation: The Impact of Government Expenditure on
Credit Supply. http://dx.doi.org/10.2139/ssrn.4010448

Loganathan, N., Ismail, S., Streimikiene D., Hassan, A. A. G., Zavadskas, E. K., & Mardani, A. (2017). Tax Reform,
Inflation, Financial Development and Economic Growth in Malaysia. Romanian Journal of Economic Forecasting,
152-165.

Lompo, A. A. B. (2023). How does financial sector development improve tax revenue mobilization for developing
countries?. Comparative Economic Studies: 1-35.

Ma, Y., & Lv. L. (2023). Financial development, financial instability, and fiscal policy volatility: International
evidence. The North American Journal of Economics and Finance, 64: 101873.
https://doi.org/10.1016/j.najef.2022.101873

Majeed, A., Jiang, P., Ahmad, M., Khan, M. A., & Olah, J. (2021). The impact of foreign direct investment on
financial development: new evidence from panel cointegration and causality analysis. n and Causality Analysis.
Journal of Competitiveness, 13(1), 95—112. https://doi.org/10.7441/j0c.2021.01.06

Maleki, B., Sameti, M., Sameti, M., Sameti, M., & Ranjbar, H. (2017). The Effect of Capital Gain Tax on Capital
Formation, Financial Development and Economic Growth. International Journal of Economic Perspectives, 11(4),
1365-1376.

Modigliani, F., & Miller, M. H. (1963). Corporate income taxes and the cost of capital: A correction. American
Economic Review, 53(3), 433-443.

Mohan, R. (2008). Economic Growth, Financial Deepening and Financial Inclusion. Dynamics of Indian Banking:
Views and Vistas. Atlantic Publishers.

379



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https.//dergipark.org.tr/tr/pub/optimum

Karas and Kése Igigen — Does Fiscal Policy Affect Financial Development? The Case of Comparative Country

Mun, M. W. & Ismail, N. W. (2015). The impact of domestic public debt on financial development in Malaysia.
International Journal of Social Science Research, 3(2), 1-19.

Naceur, S. B., Cherif, M., & Kandil, M. (2014). What drives the development of the MENA financial sector?. Borsa
Istanbul Review, 14(4), 212-223. https://doi.org/10.1016/j.bir.2014.09.002

Oz-Yalaman, G. (2019). Financial inclusion and tax revenue. Central Bank Review, 19(3), 107-113.
https://doi.org/10.1016/j.cbrev.2019.08.004

Pata, K., & Ela, M. (2020). Tiirkiye'de finansal gelismenin vergi gelirleri iizerindeki etkileri: Fourier esbiitiinlesme ve
nedensellik testleri. Mali Coziim Dergisi, 30, 171-188.

Pesaran, M. H. (2006). Estimation and Inference in Large Heterogeneous Panels with a Multifactor Error Structure.
Econometrica, 74(4), 967-1012.

Pesaran, M. H. (2007). A simple panel unit root test in the presence of cross-section dependence. Journal of Applied
Econometrics, 22, 265-312.

Rajan, R. G. & Zingales, L. (1998). Financial dependence and growth. The Nber Working Paper 5758.
Romer, P. M. (1990). Endogenous technological change. Journal of Political Economy, 98(5), 71-102.

Rousseau, P. L. & Wachtel, P. (2011). What is happening to the impact of financial deepening on economic growth?.
Economic Inquiry, 49(1), 276-288. https://doi.org/10.1111/j.1465-7295.2009.00197.x

Schumpeter, J. (1911). The theory of economic development. Cambridge, Harvard University Press.

Sekmen, T., Dogan, E., & Topuz, S. G. (2020). Tirkiye’de kamu i¢ borcunun finansal gelisme Uzerindeki diglama
etkisi. Yasar Universitesi E-Dergisi, 15(59), 544-559. https://doi.org/10.19168/jyasar.676496

Svirydzenka, K. (2016). Introducing a New Broad-based Index of Financial Development. IMF Working Papers.
https://doi.org/10.5089/9781513583709.001

Sahin, S. (2020). The relation between financial deepening and tax revenues in Turkey: ARDL bounds testing
approach. Business & Management Studies: An International Journal, 8(1), 688—710.

380



Optimum Ekonomi ve Yonetim Bilimleri Dergisi, 2025, 12(2), 381-406

Optimum Journal of Economics and Management Sciences, 2025, 12(2), 381-406

Stratejik Odaklihgin Cift Yonlii Dijital Doniisiim Uzerindeki Etkisi:
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Dijital doniigiim, verimliliklerini artirmak ve deger yaratmak icin isletmelerin, dijital teknolojileri tiim
alanlarina entegre ederek, is modellerinde, operasyonel siireclerinde degisiklikler gerceklestirdigi bir siirectir. Bu
kapsamda, c¢ift yonlii dijital doniisiim, dijital teknolojilerin mevcut iriin, siire¢, kabiliyetlerin gelistirilmesi icin
kullanildiginda yararlanict; yeni iiriin, siireg, kabiliyetlerin gelistirilmesi i¢in kullanildiginda arastirici dijital doniigim
olarak ifade edilmektedir. Cift yonli dijital doniisiimiin boyutlandirilarak ele alinmasi ¢aligmanin esas katkisini
olusturmaktadir. Diger katki, stratejik odaklilik ile ¢ift yonli dijital doniisiim arasindaki iliskide yenilik yeteneginin
aracilik roliinlin arastirilmasidir. Kolayda orneklem yontemi ile isletmelerden 415 adet anket toplanmis, YEM ile
veriler analiz edilmistir. Sonug olarak, stratejik odakliligin alt boyutlarindan miisteri ve teknoloji odakliligin yenilik
yetenegi tlizerinde olumlu etkisi saptanirken, rakip odakliliginin anlamli bir etkisi olmadig1 tespit edilmistir. Ayrica,
miisteri odaklilik, teknoloji odaklilik ile arastirici dijital doniisiim ve yararlanici dijital doniigiimiin arasindaki iliskide
yenilik yeteneginin aracilik etkisinin anlamli oldugu sonucuna ulagilmisken rakip odakliliga yonelik s6z konusu
iliskide anlaml1 bir sonu¢ bulunamamustir.
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The Impact of Strategic Orientation on Ambidextrous Digital Transformation: The
Mediator Role of Innovation Capability

ABSTRACT

Digital transformation is a process in which businesses make changes in their business models and operational
processes by integrating digital technologies into all areas in order to increase their productivity and create value. In
this context, ambidextrous digital transformation is divided into exploitative digital transformation when digital
technologies are used for the development of existing products, processes and capabilities, and explorative digital
transformation when they are used for the development of new products, processes and capabilities. Analyzing
ambidextrous digital transformation by dimensioning constitutes the main contribution of the study. The other
contribution is to investigate the mediating role of innovation capability in the relationship between strategic
orientation and ambidextrous digital transformation. The study collected 415 questionnaires and used Structural
Equation Modelling for data analysis. The findings indicate that customer and technology orientation positively
impact innovation capability, while competitor orientation does not have a significant effect. Furthermore, innovation
capability was found to mediate the relationship between customer and technology orientation and both types of
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1. GIRIS

Endiistri 4.0’1n hizla gelismesi ile birlikte, isletmelerin, ekonomik, sosyal ve ¢evresel
acilardan gelecekte hayatta kalmasi, biiyiimesi ve siirdiiriilebilir bir performans sergilemesi kritik
bir 6nem kazanmistir (Kamble vd., 2020). Dijital doniisiim, Endiistri 4.0 olarak da adlandirilan
dordiincii sanayi devriminin bir pargasidir (Alcacer ve Cruz-Machado, 2019). Dijital doniisiim,
ekonomilerin ve toplumlarin dijitizasyon (digitization) ve dijitallesmesinin (digitalization) bir
sonucu olarak ortaya ¢cikmistir (Lesher vd., 2019). Ciinkii dijital doniisiim, mevcut yapilarda ve
deger yaratiminda bir degisimi gerektirdigi icin dijitallesmenin Otesine gegmektedir (Van
Alstyne ve Parker, 2021). Bu dogrultuda, dijital doniisiim, dijital teknolojilerin neden oldugu ve
insan yasaminin tiim ydnlerini etkiledigi degisiklikler olarak goriilmektedir (Stolterman ve Fors,
2004).

Isletmeler dijital doniisiim ile deger yaratmayi esas alarak operasyonel etkinligi,
maliyetlerde diisilisli, miisteriler i¢in deger yaratmayi, yeni veya mevcut {iriin ve hizmetleri
gelistirmeyi, rekabet avantaji elde etmeyi, yeni teknolojiler kullanarak organizasyon yapilarini
ve ig slireglerini degistirmeyi amaglamaktadir (Dedehayir vd., 2017; Chen vd., 2018; Alc acer ve
Cruz-Machado, 2019; Queiroz vd., 2020; Reis ve Meldao, 2023). Bunun yani sira, dijital
doniisiim, siirdiiriilebilir kalkinmanin Oneminin arttigit bu doénemde isletmelerin kaynak
kullanimlarin1 optimize etmeleri, siirdiiriilebilir operasyonlara odaklanmalart noktasinda da
biiyiik rol oynamaktadir (Dutta, 2023). Bahse konu amaclar1 gergeklestirebilmek igin, dijital
doniisiim siirecinde, 5G'den yapay zekaya, biiyiik veriden blokzincire, nesnelerin internetinden
artirllmis ve sanal gerceklige, bulut bilisime kadar birgok yeni teknolojiler kullanilmaktadir. Bu
nedenle, dijital doniisiim, dijital teknolojiye dayali bir igletme doniisiimiidiir (Zhang, Z. vd.,
2023).

Bu noktada, literatiirde dijital doniisiim ¢esitli sekilde tanimlanmis ve birgok calismada
farkli sekilde oOlgililmiistiir. Ancak, temellerini Duncan (1976) ve March (1991)’1n attig1 cift
yonliilik bakis agisiyla dijital doniisiimii konu alan ¢ok az ¢alisma bulunmaktadir (Liu, Q. vd.,
2023). Bu itibarla, ¢ift yonlii dijital doniisiim kavrami, dijital doniisiim literatiiriinde yeni bir
bakis acisidir (Lee vd., 2015; Liang vd., 2022; Huang vd., 2014). Bu kapsamda, ¢ift yonli dijital
doniisim, yararlanici ve arastirict dijital doniisiim olarak ikiye ayrilmaktadir. Yararlanici dijital
doniisiimde, isletmeler dijital teknoloji kullanilarak mevcut {iriinleri, siiregleri ve kabiliyetleri
gelistirmeye ve iyilestirmeye odaklanirken, arastirici dijital doniistimde dijital teknolojiyi
kullanarak yeni {iriin, siire¢ ve kabiliyetlerin gelistirilmesine odaklanmaktadir (Zhang, Y. vd.,
2023). Bu itibarla, s6z konusu yeni kavram bu ¢aligsmanin asil odagi olarak ele alinmaktadir.

Bununla birlikte, dinamik yetenekler yaklasimi perspektifinden ele alinan stratejik
odaklilik kavrami miisteri, rakip ve teknoloji odaklilik olarak boyutlandirilmakta ve isletmeler
icin yeni {rilinlerin gelistirilmesi, rekabet avantajinin saglanmasi ve siirdiiriilebilir biiyiimenin
tesvik edilmesi i¢in 6nemli bir itici gligtiir (Liu ve Chen, 2015; Pan vd., 2021). Literatiirde dijital
doniisim ve stratejik odaklilik kavramlar1 ilgi gormesine karsin, isletmelerin stratejik
odakliliklar ile arastirici ve yararlanici boyutuyla dijital doniisiimiin incelendigi ve 6zellikle
yenilik yeteneginin aracilik roliiniin arastirildig1 bir ¢alismaya rastlanmamustir.

Bu dogrultuda, ¢alismada, stratejik odakliligin ¢ift yonli dijital doniisim tizerindeki
etkisi ve yenilik yeteneginin aracilik rolii arastirilacaktir. Bu ¢alisma, literatiire iki yonden katki
saglamaktadir. 11k olarak, dijital doniisiimii ¢ift yonliiliik yaklasimiyla ele alarak arastirici ve
yararlanici alt boyutlariyla literatiirdeki kavramsal ¢ergeveyi genisletmeye yardimer olacaktir ve
yerli yazina da yeni bir kavram olarak katki saglayacaktir. ikinci olarak, yenilik yeteneginin,
stratejik odaklilik ile ¢ift yonlii dijital doniisiim iligkisindeki aracilik roliinii ortaya koyacak olup
dijital doniisiim stirecinde yenilik yetenegini, sz konusu doniisiimiin basar1 oranini artirmada bir
itici gli¢ olarak ele alacaktir.
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2. KAVRAMSAL CERCEVE
2.1. Stratejik Odakhhk

Kaynak temelli yaklasim, bir isletmeyi bir kaynak demeti olarak goriip rakip isletmelerin
farkli kaynak demetlerini kullandigim (Grant, 1991) ve bdylece isletmelerin rekabet giiciiniin ve
performans artiglarinin, degerli, nadir, taklit edilemez ve ikame edilemez kaynaklarin birikiminin
bir sonucu oldugunu ileri siirmiistiir (Peteraf, 1993; Barney, 2001). Ancak, kiiresel pazarlarda
basarili olan isletmelerin, zamaninda yanitverebilir, hizli ve esnek {iriin yeniligi
gergeklestirebilmesi, ayrica i¢ ve dis yetkinliklerini koordine edebilmeye ve yeniden
diizenlemeye yonelik yonetim yetenegi 6zelliklerine sahip olmasi, kaynak temelli yaklagimin
belirgin bir rekabet avantaj1 elde etmede yeterli olamadigin1 gostermis ve buradan yola ¢ikarak
daha genis bir paradigma olan dinamik yetenekler yaklasimi gelistirilmistir (Teece ve Pisano,
1994). En giincel olarak dinamik yetenekler “bir igletmenin rekabet avantaji elde etmek ve bunu
siirdiirmek icin degisen ¢evreye yanit olarak kaynaklarini ve kabiliyetlerini siirekli olarak entegre
etme, yeniden yapilandirma, yenileme ve yeniden olusturma ile en 6nemlisi 6z kabiliyetlerini
yiikseltme ve yeniden yapilandirmaya yonelik bir isletmenin davranigsal yonelimi” olarak ifade
edilmistir (Wang ve Ahmed, 2007).

Dinamik yetenekler yaklasimi perspektifinde stratejik odaklilik, isletmeler i¢in yeni
triinlerin gelistirilmesi, rekabet avantajinin saglanmasi ve siirdiriilebilir biiyiimenin tesvik
edilmesi i¢in 6nemli bir itici giigtiir (Liu ve Chen, 2015; Pan vd, 2021) ciinkii isletmelerin
stratejik odaklilig1 faaliyet gosterdigi belirsiz ve dinamik ¢evreden etkilenmektedir (Gatignon ve
Xuereb, 1997). Ayrica, bu perspektiften ele alindiginda, stratejik odaklilik, kaynak temelli
yaklagimin ileri siirdiigii tek tek isletmelere 6zgii olan odakliliklardan ziyade, isletmeler arasinda
ortaya ¢ikan dinamik yeteneklerin bir 6l¢iimii seklinde kullanilabilinir (Hakala, 2010).

Stratejik odaklilik kavrami literatiirde yaygin kullanilmakla beraber, bir isletmenin
stirekli Ustlin performans saglamaya yonelik uygun davranislart gelistirmek i¢in benimsedigi
stratejik yonelimleri yansitan yetenekler seklinde ifade edilmektedir (Narver ve Slater 1990;
Day, 1994). Gatignon ve Xuereb (1997) calismasinda, stratejik odakliligi, isletmenin {istiin
performans elde etmesi i¢in rehberlik eden koklii degerler ve inanglar dizisi araciligiyla islerin
nasil yiiriitiilecegine dair igletmenin felsefesini yansitmasi olarak tanimlamistir. Bu nedenle s6z
konusu degerler ve inanglar kullanilacak kaynaklar1 ifade etmekte, kisisel yeteneklerinde
ilerisine gegerek kaynaklari ve yetenekleri birlestirmektedir (Day, 1994). Bu baglamda, stratejik
odaklilik 6nemli bir isletme yetenegidir (Zhou vd., 2005). Ayrica bu yetenegin, soyut ve
etkilesime dayali olmasi Ozellikleri nedeniyle, degis tokus veya taklit edilmeleri veya
cogaltilmalar1 zordur ve bu nedenle en énemli rekabet avantaji kaynagidir (Day, 1994; Hunt ve
Morgan, 1995).

Miisteri odaklilik kavrami literatiirde, pazarlama kavrami ve pazar odaklilik tanimlar ile
iligkilendirilmekte (Nwankwo, 1995; Hajjat, 2002; Zhao X., 2022) ve pazar odakliligin bir alt
boyutu olarak kabul edilmektedir (Narver ve Slater, 1990). Miisteri odaklilik, isletmelerin ve
calisanlarinin, miisteri ihtiyaglarimi karsilamaya ve miisterilerin refahin1 artirmaya ne Glglide
bagh olduklaridir (Kiffin-Petersen ve Soutar, 2020) ve neticesinde, miisterilerin ihtiyaglarinin
anlagilmasi ve izlenmesidir (Narver ve Slater, 1990; Kirca vd., 2005). Bir baska deyisle,
isletmelerin miisteri odakliligi, bir isletmenin miisterilerden bilgi edinme ve kullanma, miisteri
ihtiyaglarini karsilayacak bir strateji gelistirme ve miisteri ihtiyaglarina yanit vererek bu stratejiyi
uygulama derecesini diger bir deyisle, isletmenin hedef miisterilerini anlama derecesini ifade
etmektedir (Day, 1994; Hult vd., 2005; Theoharakis ve Hooley, 2008; Feng vd., 2012; Liu vd.,
2013; Ozkaya vd., 2015; Ziggers ve Henseler, 2016; Schulze vd., 2022).

Pazarlama arastirmacilar, rakip odaklilifi, pazar odakliligin dnemli bir parcasi olarak
gormektedir (Han vd., 1998; Gray vd., 1998). Narver ve Slater’a (1990) gore pazar odakliligin
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diger bir alt boyutu olan rakip odaklilik, “bir saticinin hem mevcut hem de potansiyel
rakiplerinin kisa vadeli giicli ve zayif yonlerini ve uzun vadeli yetenek ve stratejilerini
anlamast” seklinde tanimlamaktadir. Ayrica, rakip odaklilik, rakiplerin davraniglarini tespit
etme, analiz etme ve bunlar1 yanitlayabilme yetenegi ve istegi seklinde tanimlanabilir (Gatignon
ve Xueber, 1997).

Pazar odaklilik ile bir araya getirilen ve stratejik odakliligin 6nemli bir pargasi olan bir
diger kavram ise teknoloji odakliliktir (Masa’deh vd., 2018; Borodako vd., 2022). Teknoloji
odaklilik, “Onemli bir teknolojik altyapi edinme ve bunu yeni iriinlerin gelistirilmesinde
kullanma yetenegi ve istegidir” (Gatignon ve Xuereb 1997). Ayrica, teknoloji odaklilik,
“isletmelerin Ar-Ge'ye odaklandig1 ve firiin gelistirmede yeni teknolojileri edinmeye ve dahil
etmeye vurgu yaptig1 bir yonelim” olarak ifade edilmektedir (Gatignon ve Xuereb, 1997; Gao
vd., 2007; Deshpande vd., 2013).

Literatiirde, stratejik odakliliga iligskin farkli siniflandirmalar olmakla birlikte, bu ¢alismada,
stratejik odaklilik, bahse konu olan miisteri, rakip ve teknoloji odaklilik olarak ele alinmaktadir
(Gatignon ve Xuereb 1997; Akman vd., 2008; Ozkaya vd., 2015; Yu ve Moon, 2021; Schulze
vd., 2022).

2.2. Yenilik Yetenegi

Inovasyonla (Yenilik) ilgili ilk tanimlardan biri 1934 yilinda Schumpeter (1934)
tarafindan yapilmistir ve Schumpeter'e gore, “yenilik yeni ¢iktilarda yaratilir: yeni bir mal veya
bir malin yeni bir kalitesi; yeni bir liretim yontemi; yeni bir pazar; yeni bir tedarik kaynagi; veya
yeni bir organizasyon yapisidir” (Lazzarotti vd., 2011). En giincel olarak, OECD'nin (2005) Oslo
El Kitabinda yenilik kavrami, “Bir yenilik, isletme i¢i uygulamalarda, is yeri organizasyonunda
veya dig iligkilerde yeni veya onemli derecede iyilestirilmis bir iiriin (mal veya hizmet) veya
stireg, yeni bir pazarlama yontemi ya da yeni bir organizasyonel yontemin gerceklestirilmesidir.”
seklinde tanimlanmustir.

Gilinlimiizde isletmeler zorlu ¢evre sartlarinda faaliyet gosterdikleri i¢in yenilik¢i olmak
hayati 6nem arz etmektedir ve bu nedenle bir isletmenin yenilik yetenegini gelistirmesi gerekir
(Laforet, 2011; Saunila ve Ukko, 2012). Bununla birlikte, stratejik yonetim agisindan
bakildiginda, yenilik ve yenilik yetenegi dinamik kabiliyetlerin bir boyutudur (Vu, 2020). Bu
baglamda, s6z konusu yetenek isletmenin igsel bilgi birikimi ile dis pazarin talepleri arasindaki
etkilesimi igermektedir (Un, 2002).

Bu dogrultuda, Neely vd. (2001), bir isletmenin yenilik yetenegini, yenilik¢i g¢iktilar
iiretme potansiyeli olarak diisiiniilebilecegini ileri siirmiistiir. Lawson ve Samson (2001)’a gore
yenilik yetenegi “bilgi ve fikirleri firma ve paydaslarinin yararina siirekli olarak yeni {iriinlere,
stireclere ve sistemlere doniistiirme yetenegi”dir. Bir bagka ifade ile Kogut ve Zander (1992), bir
isletmenin yenilik yetenegini, calisanlarinin sahip oldugu bilgiyi kullanma ve bunu yeni iiriin
veya siire¢ gelistirmek i¢in yeni bilgiye doniistiirebilme yetenegi olarak tanimlamistir.

Literatiirde, yenilik tiirlerine yonelik ¢ok sayida siniflandirma mevcut olup en yaygin
kabul gorenlerden biri ise OECD™in (2005) Oslo El Kitabindaki iiriin, siireg, pazarlama ve
organizasyonel yenilikleri siniflandirmasidir. Uriin yeniligi, bir isletme tarafindan pazar
ihtiyaglarina yanit olarak sunulan yeni iiriin ve hizmetleri kapsar (Damanpour, 1991). Siire¢
yeniligi, liretim veya hizmet faaliyetlerine yeni unsurlarin dahil edilmesinin yan1 sira maliyetleri
diistirmek, esnekligi artirmak veya bir siirecin performansim gelistirmek amaciyla mevcut bir
stirecin  iyilestirilmesini ifade eder (OECD, 2005). Organizasyonel yenilikler, yeni
organizasyonel yontemlerin yiiriitilmesini ifade etmektedir (OECD, 2005). Pazarlama yenilikleri
ise yeni pazarlama yoOntemlerinin gerceklestirilmesini kapsamakta olup bunlar, bir {irliniin
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fiyatlandirilmasina,  tutundurma  faaliyetlerine,  tasarimina, ambalajlamasina  ve
konumlandirilmasina y6nelik degisiklikleri igerebilir (OECD, 2005).

Bu c¢alismada, yenilik tiirlerinden teknik yenilik boyutuyla {iriin ve siire¢ yenilikleri
yenilik yetenegi olarak degerlendirilmektedir.

2.3. Cift Yonlii Dijital Doniisiim

Orgiit kuraminda, insanlara 6zgii bir 6zellik olan ¢ift el becerisi, bir metafor olarak
orgiitleri tamimlamak i¢in kullanilmaktadir (Lubatkin vd., 2006). Buna paralel olarak, Tushman
ve O’Reilly (1996) “hokkabaz” metaforu ile orgiitsel ustaligi (¢ift yonliiliikk) acgiklamis olup
isletmelerin hem maliyet, verimlilik ve artirimsal yeniligin 6nemli rolii olan gelismis bir pazarda
rekabet edebilmelerinin ve hem de ayni zamanda radikal yenilik, hiz ve esnekligin kritik rol
tistlendigi yeni iriin ile hizmetleri gelistirebilmelerinin uzun dénemli basarilari i¢in 6nem arz
ettigini vurgulamistir. Bu baglamda, yoneticilerin, benzer bir sekilde hokkabazin ayni anda
birden fazla topu kontrol edebilmesi gibi s6z konusu iki onemli rolii es zamanli yapabilme
becerisini Orgiitsel ustalik (¢ift yonliiliik) olarak ifade etmistir (Tushman ve O’Reilly, 1996).

Cift yonlii orgiit kavrami ilk kez 1976 yilinda rekabetin yogun oldugu ve degisen gevre
kosullarinda bir igletmenin siirdiiriilebilirliginin nasil saglanabilecegine yonelik olarak Duncan
tarafindan ileri siirilmiis olup bu ¢ercevede isletmelerin uzun dénemli basariy1 saglayabilmeleri
icin hem mekanik hem de organik olan ikili oOrgiit yapilarmin yeniligi yaratmak ve
uygulayabilmek i¢in gerekli oldugunu dile getirmistir (Raisch ve Birkinshaw, 2008).

Duncan (1976)’1n orgiitsel ¢ift yonliiliik teorisine, orgiitsel 6grenme agisindan arastirma
ve yararlanma kavramlarim ekleyerek literatiire kazandiran kisi ise March (1991)’dir (Zhou, Q.
vd., 2023). S6z konusu teoriye 1991 yilinda March, “arama, gesitlilik, risk alma, deneme, oyun,
esneklik, kesif, yenilik” gibi terimlerle ifade edilen arastirict kavrami ile “iyilestirme, se¢im,
tretim, verimlilik, uygulama, yiriitme” gibi terimlerle ifade edilen yararlanici kavramini
eklemistir (March, 1991). Isletmelerde, yararlanici boyutun verimlilik odakli faaliyetlerle,
arastirict boyutunun ise yenilik odakli faaliyetlerle iliskili oldugunu 6ne siirerek yeni bir boyut
kazandirmistir ve bu cergevede, arastirma ve yararlanmanin sistemin hayatta kalmasi ve refahi
icin temel faktorler oldugunu belirtmistir. Buna ilaveten, arasgtirma ve yararlanma boyutlarinin
orgiitlerin ihtiyag ve kit kaynaklar1 nedeniyle dogan dogal catismalarin bir sonucu olarak
meydana geldigini ifade etmistir (March, 1991).

Bu kapsamda, orgiitsel c¢ift yonliiliik, bir igletmenin faaliyet ¢evresinde her zaman
catisan (Ornegin mevcut yatirimlarina karst gelecekteki projeler, diisiik maliyetli iiretime karsi
farklilasma) veya degis tokus gerektiren talepleri yonetme yetenegi olarak tanimlanmistir
(Gibson ve Birkinshaw, 2004; Markides ve Chu, 2008).

Arastirma boyutu ile isletmeler yeni pazarlara girme, yeni iriinler gelistirme ve is
siireglerini iyilestirme firsati ve gerekli yetkinlikleri saglayacaktir (March, 1991; Benner ve
Tushman, 2003; Raich ve Birkinshaw, 2008; Tushman ve O'Reilly, 2013). Bu siirecte basarili
olmak i¢in isletmeler 6zerklik, deneysellik ve esneklige ihtiyag duyacaktir (March, 1991;
Tushman ve O'Reilly, 2013). Buna ilaveten, isletmeler yararlanma boyutu ile mevcut
yetkinlikleri, urlinleri ve siirecleri siirekli olarak gelistirip iyilestirerek mevcut bilgiden
yararlanmaya odaklanir (March, 1991; Benner ve Tushman, 2003; Raich ve Birkinshaw, 2008;
Tushman ve O'Reilly, 2013). Bu itibarla, yararlanma siirecinde basarili olmak igin verimlilik,
kontrol ve giivenlik gerekli olacaktir (March, 1991; Tushman ve O'Reilly, 2013).

Diger taraftan, arastirmanin igletmede iyilestirmelerin hizin1 diisiirmesi ve yararlanmanin
ise deneyselligi daha az cazip hale getirmesi sonucu ortaya g¢ikacak olan dogal bir gerilimi
yonetmenin zor oldugu belirtilmistir (Levitt ve March, 1988; March, 1991; Tushman ve
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O'Reilly, 1996; Raisch ve Birkinshaw, 2008). Bu nedenle arastirma ve yararlanma arasinda bir
degis tokus (6diinlesme) iliskisi vardir (Andriopoulos ve Lewis, 2009). Olduk¢a ¢ok sayida
isletme arastirma ve yararlanma boyutlarindan birine daha ¢ok yonelme egilimindedir ve bu
durum miyopluk olarak ifade edilir. Eger isletme arastirma ve yararlanma arasindaki dogal
gerilimi dengelemeyi basaramaz ve bunlardan birine asir1 yonelirse, uzun vadede basar1 elde
edemeyecektedir (Brathen vd., 2021). Bu nedenle, kisa ve uzun vadeli basariy1r birilikte
gergeklestirebilmek icin arastirma ve yararlanmanin dengelenmesi biiyiik 6nem arz etmektedir
(March, 1991; Teece vd., 1997; He ve Wong, 2004; Andriopoulos ve Lewis, 2009; Tushman ve
O'Reilly, 2013).

Buna benzer olarak, dijitallesme alaninda ortaya ¢ikan miyopluk, baz1 isletmelerin dijital
doniisiimiin tiim potansiyelinden faydalanmasini engellemektedir. Stratejik bir vizyonla
yiiriitiilen dijital doniislim girisimleri, mevcut is siireclerini ya tamamlar ya da ikame eder ve
boylece is siireclerinin mitkemmellige ulasmasi yolunda 6nemli rol oynamaktadir. Verimlilige
cok fazla odaklanarak, dijitallesmeyi isletmenin biitiin is siire¢lerine entegre etmek yerine kismi
uygulayan ve is giiclinii azaltmak igin bir ara¢ olarak goren isletmeler stratejik vizyondan
uzaklasarak dijital miyopluga neden olmaktadir. Bu itibarla, igletmeler dijitallesmenin tim
avantajlarindan yararlanabilmek i¢in s6z konusu dijital miyoplugun farkinda olmali ve
istesinden gelmelidirler (Sunder ve Modukuri, 2022). Bu noktada, yenilik¢i ve stratejik bir
bakis acistyla Onerilen ¢ift yonli dijital doniisiim kavrami, “dijital doniisim miyoplugundan”
kac¢inmaya yardimci olmaktadir (Zhu ve Li, 2023).

Dijital doniisiimde cift yonliilik perspektifi ile dijital donilisim kavramina yonelik
literatiire yeni bir bakis agis1 kazandirilmaktadir (Huang vd., 2014; Lee vd., 2015; Gregory vd.,
2015; Montealegre vd., 2019; Liang vd., 2022). Bu gergevede, cift yonli dijital doniisiim,
organizasyonun, siireglerin, iirlinlerin, hizmetlerin ve is modellerinin dijitallesmesini igeren,
optimizasyon ve yikim yoluyla firmalarin hem dahili olarak isletme maliyetlerini azaltmak, is
verimliligini artirmak hem de harici olarak yeni deger yaratmak igin geligmekte olan dijital
teknolojileri birlestiren ve kullanan bir siire¢ olarak tanimlanmistir (Zhu ve Li, 2023).

Cift yonlii dijital doniistime yonelik diger bir husus ise dijital doniigiimiin, dijital strateji
olusturma konusunda ortaya ¢ikan literatiir akiminin bir sonucu olmasidir. Bu gergevede, dijital
doniisiim vurgusu, bilgi teknolojileri araciliiyla verimliligi artirmay1 amaglayan yararlanmadan,
yenilige ve yeni is firsatlarinin agilmasiyla 6ne ¢ikan arastirma arayigina kaymaktadir (Teubner
ve Stockhinger, 2020). Bu nedenle, ¢ift yonliiliikk perspektifi ile dijital doniisiimiin stratejik rolii
yararlanma ve arastirma olarak ikiye ayrilmasi gerekmektedir (Liu, Q. R. vd., 2023). Bu
caligmada da yararlanici dijital doniisiim ve arastirici dijital doniisiim olarak ele alinmaktadir.

3. HIPOTEZLER VE ARASTIRMA MODELI
3.1. Stratejik Odaklilik ve Yenilik Yetenegi

Stratejik odaklilik, bir isletmenin belirledigi gelecek yolunu ve durusunu ifade
etmektedir (Fan vd., 2023). Bu sayede bir isletme risk alarak, yenilige yatirim yaparak, proaktif
davranarak ve gelecege yonelik ongorii gelistirerek pazarlardaki hedeflerine ulasabilmektedir
(Kumar vd., 2012). Bu nedenle, stratejik odaklilik onemli bir isletme yetenegi olarak kabul
edilmektedir (Zhou K.S. vd., 2005). Bu kapsamda, stratejik odaklilik, bir isletmenin stirekli
iistiin performans sergilemesi amaciyla uygun eylemleri gerceklestirmek tizere aldigi stratejik
yonleri yansitan yeteneklerdir (Narver ve Slater, 1990; Day, 1994). Bu davranislar, bilginin
iiretilmesini ve yayilmasimi gerektirir (Gatignon ve Xuereb, 1997; Jaworski ve Kohli, 1993;
Narver ve Slater 1990). Bu bilginin enformasyona doniistliriilmesi gerektiginden, stratejik
odaklilik 6grenme davranislariyla ve dolayisiyla yenilik kabiliyetleriyle baglantilidir (Slater ve
Narver, 1995; Noble vd., 2002; Atuahene-Gima vd.,2005; Baker ve Sinkula, 2007).
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Aragtirmalarda, stratejik odakliliga iligskin farkli siniflandirmalar mevcuttur, birgok
caligmada stratejik odaklilik, miisteri ile rakip odaklilik alt boyutlar1 olmak iizere pazar odaklilik
ve teknoloji odaklilik olarak ele alinmistir (Gatignon ve Xuereb, 1997; Akman vd., 2008;
Ozkaya vd., 2015; Yu ve Moon, 2021; Schulze vd., 2022).

Bu dogrultuda yapilan caligmalar incelendiginde, stratejik odakliligin yeniligin bir
onciili oldugu bulunmustur (Grawe vd., 2009; Kumar vd., 2012; Aghajari ve Senin, 2014).
Benzer sekilde, yazilim isletmelerinin iizerinde yapilan bir arastirmada, yenilik kabiliyeti
tizerinde teknoloji yoneliminin, departmanlar arasi koordinasyonun, rakip yoneliminin, miisteri
yoneliminin ve yenilik¢i stratejilerin etkisi oldugu belirlenmistir (Haryani ve Gupta, 2016).

Pazar odakli olmanin, isletmelerin miisterilerinin talep ve ihtiyaclarini tespit ederken
onlarin gelecek beklentilerine duyarli olmayi, rakiplerinin stratejik hamlelerini takip etmeyi ve
ayn1 zamanda yenilik stratejileri gelistirmeyi sagladig1 ve bu sebeple stratejik bir esneklik algist
olarak dile getirilmistir (Tutar vd., 2015). Nitekim, Tutar vd. (2015) ¢alismasinda, proaktif pazar
yonelimi, proaktif girisimcilik yonelimi ve teknoloji yoneliminin yenilik yetenekleri ile pozitif
iligkili oldugunu ve bu baglamda yenilik yeteneklerinin stratejik yonelim ve pazar performansi
arasinda kilit bir rol oynadigi saptanmustir.

Miisteri odaklilik, yenilik yetenegini etkileyen temel ve Onemli faktorlerden biridir.
Miisteri odakliligin yenilik yeteneginin {iizerindeki etkisi ¢ok glicliidiir. Han vd. (1998),
caligmasinda, miisteri odakli bir igletmenin kisa vadeli karlar yerine uzun vadeli bir bakis agisina
sahip oldugu ve yeniliklerin uzun vadeli bir yatirnmi temsil ettigini ileri siirmektedir. Bu
dogrultuda, pazar odakliligin bir isletmenin yenilik¢iligini kolaylastirildigi, 6zellikle miisteri
odakliligimin orgiitsel yeniligi anlamli etkiledigini ve bununda performansinin olumlu ydnde
etkiledigini tespit etmistir. Benzer olarak, Deshpande vd. (1993) miisteri odaklilik ile yenilikgi
isletmeler arasinda pozitif bir korelasyon oldugunu gdstermis, ancak isletmelerin teknik veya
idari agidan yenilik¢i olup olmadiklar1 konusunda bir ayrim yapmamiglardir. Bu arada, miisteri
odakliligin yenilik tizerindeki etkisi ile misteri odakliligin performans tizerindeki etkilerini
etkileyen moderatorler hararetli konular haline gelmistir (Zhao, X., 2022). Akman ve Yilmaz
(2008) yaptig1 calismada, pazar odakliligin alt bilesenleri arasinda, yalnizca miisteri odakliligin
isletmelerin yenilik yetenegi lizerinde anlamli bir etkiye sahip oldugunu gézlemlemistir.

Rakip odaklilik, rakiplerin faaliyetlerini ve stratejilerini tanimlamayi, analiz etmeyi ve
rakiplerin faaliyetlerine uygun yanitlar gelistirmeyi ifade eder (Gatignon ve Xuereb, 1997).
Rakip odakliligin amaci igletmeler rakiplerinden geri kalmamayi ve onlar1 gegmeyi
hedeflemesidir bu nedenle rakip odakli bir kiiltiiriin, yenilikleri tesvik etmesi gerekmektedir
(Han vd.,1998). Rakip odakliligin yenilik ¢iktilar1 {izerindeki etkisine iligkin tartisma hala kesin
olarak netlesmemistir (Lukas ve Ferrell, 2000). Bir takim ¢aligmalar, rakiplerini kesintisiz bir
sekilde takip eden rakip odakli isletmelerin, rakiplerinden farklilastirilmig iriinler ya da
pazarlama programlan gelistirerek firsatlar elde ettiklerini ileri siirmektedir (Im ve Workman,
2004). Grinstein (2008) calismasinda pazar odakliligin bilesenlerinin yenilik ¢iktilar {izerinde
olumlu etkiler yarattigini; ancak rakip odakliligin etkisinin, asgari diizeyde bir miisteri
odakliligiin varligina bagli oldugunu ortaya koymustur. Frambach vd., (2003) rakip odakliligin,
yeni iirlin faaliyetleri iizerinde dogrudan olumsuz bir etkisi oldugunu ancak miisteri odaklilik
araciliiyla dolayli olarak olumlu bir etkisinin ortaya ¢iktigin1 gézlemlemistir. Bununla birlikte,
bazi arastirmacilar, rakip odakliligin {iriin taklidinin temel kaynaklarindan biri oldugunu ve
bunun yenilik ¢iktilar iizerinde olumsuz bir etki yarattigin1 da savunmaktadir (Lukas ve Ferrell,
2000).

Jeong vd. (2006), caligmasinda miisteri ve teknoloji odakliligin, basarili yeni iriin
gelistirme icin Onemli olan kritik stratejik bilesenler oldugunu saptamistir. Arastirmacilar,
isletmelerin iki kritik stratejik yonelimi olarak degerlendirdikleri miisteri ve teknoloji
odakliliklarim1 es zamanli olarak yiiriitmeleri gerektigini ¢iinkii her ikisinin de yenilik i¢in bir
temel olusturdugunu ileri siirmektedirler (Danneels, 2002; Gatignon ve Xuereb 1997; Zhou K.Z.,
2005; Yalcinkaya vd., 2007).
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Bu calismada, literatiirdeki onceki calismalar 15181nda, asagidaki hipotezler 6nerilmistir:
H;: Miisteri odakliligin yenilik yetenegi iizerinde olumlu etkisi vardir.
H,: Rakip odakliligin yenilik yetenegi iizerinde olumlu etkisi vardir.
Hs: Teknoloji odakliligin yenilik yetenegi tizerinde olumlu etkisi vardir.

3.2. Yenilik Yetenegi ve Cift Yonlii Dijital Doniisiim

Internet, biiyiik veri, bulut bilisim, Nesnelerin interneti (IoT) ve yapay zeka gibi dijital
teknolojilerin hizli gelisimi, ekonomik bliylimenin 6nemli bir unsuru haline gelmistir. Bu
teknolojiler, tliretim igletmelerini {iretim yontemleri ve yonetim modellerinde yenilik yapmaya ve
yenilik yeteneklerini artirmaya etkin bir sekilde ydnlendirmistir. Dijital teknolojilerin
yayginlagsmasiyla isletmeler, biiylik veri analizleri yoluyla {riin ve siire¢ yeniligini
hizlandirabilir. Bu durum, yenilik siirecinde isletmeler ile miisteriler arasindaki etkilesimi
artirarak, pazara sunulan Triinlerin misteri ihtiyaclarina daha uygun hale gelmesini
saglamaktadir (Fan vd., 2022).

Literatiirde dijital doniisiim ile yenilik iligkisini ele alan ¢alismalar incelendiginde,
dijital doniisiimiin, yenilik ve yenilik yetenegi lizerinde pozitif etkisi oldugu saptanmistir
(Nwankpa ve Roumani, 2016; Budiarti ve Firmansyah, 2024). Ancak, yenilik yeteneginin dijital
doniisiim tizerindeki etkisini aragtiran ¢aligmalar ¢ok sinirlt oldugu gézlemlenmistir. Jiang ve
Wang (2024)’in yaptiklart bir c¢alismada, yenilik yetenegi ne kadar giiglii olursa, dijital
doniisiimiin isletmelerin giris sonrasi uluslararasilagma hizina olan kolaylastirici etkisinin o
kadar giiclii oldugunu tespit etmistir. Zhang, Y. vd. (2023), benzer sekilde 6zellikle arastirici ve
yararlanici boyutuyla ele aldigi dijital doniisiime yonelik ¢aligmasinda, yenilik yetenegi yiiksek
olan isletmeler, dijital doniisiim siireclerinden daha fazla fayda saglayarak is modeli yeniliklerini
giiclendirebildigi ve boylece siirdiiriilebilir rekabet avantaji elde edebilecegini belirtmistir.

Bu ¢alismada, literatiirdeki nceki ¢aligmalar 1s181nda, agsagidaki hipotezler 6nerilmistir:
Hai:Yenilik yeteneginin arastiric dijital doniisiim {izerinde olumlu etkisi vardir.

Hs: Yenilik yeteneginin yararlanici dijital doniisiim iizerinde olumlu etkisi vardir.

3.3. Stratejik Odakhhk ile Cift Yonlii Dijital Déniisiim Arasindaki iliskide Yenilik
Yeteneginin Aracilik Rolii

Aragtirmalar, dijital doniisiimiin isletmeler i¢in kritik bir rekabet avantaj1 sagladigini ve
bu siirecin basarisinda stratejik yonelimin dnemli bir rol oynadigin1 ve ozellikle, miisteri ve
teknoloji odakliligin dijital doniislim yetenegini yonlendirdigini géstermektedir (Yu ve Moon,
2021). Nitekim, Yu ve Moon (2021) tarafindan yapilan caligmada, dijital stratejik yonelimin bir
kaynak olarak dijital doniislim yetenegi iizerinde etkisinin olumlu oldugu bulunmustur. Bu
baglamda, hem miisteri odaklilik hem de teknoloji odaklilik, dijital doniisiim yetenegini olumlu
yonde etkilerken, teknoloji odakliligin etkisinin daha gii¢lii oldugu belirlenmistir. Liu, T. vd.
(2024)’m c¢aligmasinda stratejik yonelimin dijital doniigiimiin iizerinde etkisi oldugunu ve bu
etkinin igletmenin yasam dongiisiindeki evresine bagli olarak degistigini gdzlemlemistir.
Literatiirde, dijital doniisiimiin is modelleri, isletme performanst (Zhang, Y. vd., 2023),
uluslararasilagsma (Jiang ve Wang, 2024) arasindaki iliskide yenilik yeteneginin aracilik etkisi
saptanmistir. Ancak, stratejik odaklilik ve dijital doniisiim arasinda s6z konusu aracilik etkisini
arastiran bir ¢aligma tespit edilememistir.

Bu ¢aligmada, literatiirdeki onceki ¢calismalar 1s181nda, asagidaki hipotezler 6nerilmistir:
Hg: Miisteri odaklilik ve arastiric: dijital doniisiim arasindaki iligkide yenilik yeteneginin aracilik
etkisi vardir.

H7: Rakip odaklilik ve arastirict dijital doniisiim arasindaki iliskide yenilik yeteneginin aracilik
etkisi vardir.
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Hs: Teknoloji odaklilik ve arastirict dijital doniisiim arasindaki iliskide yenilik yeteneginin
aracilik etkisi vardir.
Ho: Miisteri odaklilik ve yararlanici dijital doniisiim arasindaki iliskide yenilik yeteneginin
aracilik etkisi vardir.
Hio: Rakip odaklilik ve yararlanic1 dijital doniisiim arasindaki iliskide yenilik yeteneginin
aracilik etkisi vardir.
Hii: Teknoloji odaklilik ve yararlanici dijital doniisiim arasindaki iligkide yenilik yeteneginin
aracilik etkisi vardir.

Stratejik Odakhhk Cift Yonlii Dijital Déniisiim

.............................................................

Miisteri Hi Arastirici
Odaklilik Ha Dijital
\ Doniisiim
i Ha
Rakip \» Yenilik

Odakhhik

Yetenegi

Yararlanici
Dijital
Doniisiim

o HS
Teknoloji W Ho,10,11

Odakhhik

R
..........................................................

Sekil 1: Arastirma Modeli

4. YONTEM
4.1. Veri Toplama Yéntemi ve Orneklem

Calismada, anket yontemi, verilerin toplanmasi ve arastirma hipotezlerinin amprik
olarak test edilmesi i¢in tercih edilmistir. Arastirma evreni olarak mal imalatgisi isletmeler
secilmis olup arastirma orneklemi olarak kolayda orneklem yontemi kullanilmistir. Anket
olusturulmasi ig¢in ¢evrimi¢i bir internet uygulamasindan faydalanilmistir. Anket formu,
gegerligi  ve gilivenirligi literatiirdeki ¢aligmalarda kanitlanmig Olgekler kullanilarak
olusturulmustur. Olgek ifadeleri arastirmanin amaci kapsaminda uyarlanmistir. Uyarlanan
dlgeklerin orijinal dili Ingilizceden Tiirkge’ye gevrilmis, ¢evirinin dil uyumu kontrol edilerek
dogru anlam ifade edebilmelerini teminen bazi ifadelerde diizeltme yapilmistir. Tiirk¢e agisindan
anlagilirligmin test edilebilmesi i¢in 6n test yapilmistir ve neticesinde maddeler tekrar gdzden
gegirilerek anket sorulari revize edilmistir.

Maddelerin 6l¢iimiinde begli Likert tipi bir dlgek kullanilmig olup Slgek 1 (kesinlikle
katilmiyorum) ile 5 (kesinlikle katiliyorum) arasinda degismektedir. Tamimlayici sorular,
arastirma modelindeki bagimli, bagimsiz ve araci degiskenlere iliskin 6lgek ifadelerini iceren
bolimlerden olugsmaktadir. Ayrica katilimcilarin tarafsiz olarak fikirlerini yansitabilmeleri igin
bahse konu anketin gizlilik ilkesine gore degerlendirilecegi belirtilmistir.

Veri toplama siireci kapsaminda, c¢alismaya goniillii olarak katilm saglayan 421
isletmeden geri doniis saglamistir. Hatali/rastgele yanitlar igeren formlar elenerek 415
isletmeden edilen veri ile analiz asamasina ge¢ilmistir. Arastirma Orneklemine iligkin betimsel
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veriler Tablo 1°de sunulmaktadir. Orneklem detayli incelendiginde, katilimeilarin %32,3 " niin {ist
diizey yonetici oldugu, %1,4’1 ise alt diizey yonetici oldugu; %26,5 nin satig departmaninda,
%12,3’{iniin ise pazarlama departmaninda ¢alistig1 tespit edilmistir. Isletmelerin %39,5’nin 31
yil ve lizerinde, %19,5’nin ise 1-10 yil siiresinde faaliyet gosterdikleri, %33 niinde calisan
sayisinin 250 ve tizeri oldugu ve %84,8 nin yerli sermayeye sahip oldugu gozlemlenmistir.

Tablo 1: Betimsel Veriler

Calisma Pozisyonu Sikhik Yiizde (%)
Ust Diizey 102 24,6
Ust Diizey Yonetici 134 323
Orta Diizey Y6netici 107 25,8
Alt Diizey Yonetici 6 1,4
Beyaz Yakali Personel 66 15,9
Calisilan Departman
Satis 110 26,5
Pazarlama 51 12,3
Uretim 75 18,1
Finans/Muh. 88 21,2
Diger 91 21,9
Isletme Faaliyet Siiresi
1-10 y1l 81 19,5
11-20 y1l 101 243
21-30 y1l 69 16,6
31 yil ve lizeri 164 39,5
Calisan Sayist
10 kisiden az 43 10,4
10-49 arasi1 117 28,2
50-249 aras1 118 28,4
250 ve lizeri 137 33,0
Isletme Sermaye Yapisi
Agirlikl olarak yerli sermaye (%51 ve {istii) 36 8,7
Yerli sermaye (%100) 352 84,8
Yabanci sermaye (%100) 7 1,7
Agirlikli olarak yabanci sermaye (%51 ve listii) 8 1,9
Yerli ve yabanci sermaye (%50-%50) 12 2,9
Toplam 415 100

4.2. Kullanilan Olgekler ve Veri Analiz Yéntemi

Arastirmanin ana modelinde, miisteri odaklilik, rakip odaklilik, teknoloji odaklilik,
yenilik yetenegi, yararlanici dijital doniisiim ve arastirici dijital doniisim olmak iizere alti
degisken bulunmaktadir. Arastirmadaki 6l¢ek ifadeleri Ek-1’de gosterilmektedir.

Stratejik odaklilik semsiye kavraminin alt boyutlarini olusturan, miisteri odaklilik, rakip
odaklilik, teknoloji odaklilik degiskenlerine iliskin Olgekler her biri beser ifadeden olusmakta
olup Yu ve Moon (2021)’dan alinmistir. Yenilik yetenegi, yararlanici dijital doniisiim, arastirici
dijital doniisiim degiskenlerine yonelik 6lgekler her biri dérder ifadeden olusmakta olup Zhang,
Y. vd. (2023)’dan uyarlanmustir.

Arastirma modeli, SPSS 24 ve AMOS 24 istatistik programlar ile analiz edilmistir.
Isletmelerin &zelliklerini tanimlayan veri analizi yapilmustir. Akabinde, olgeklere iliskin
aciklayict istatistikler, faktor analizi ve gilivenirlik analizi gerceklestirilmis ve ortak ydntem
varyans1 test edilmistir. Bir sonraki analiz siirecinde ise Olgme modeline yonelik olarak
dogrulayict faktdr analizi, gecerlilik ve giivenirlik analizleri yapilmistir. Modelde yer alan
iliskiler yapisal esitlik modellemesi kullanilarak incelenmistir.
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5. BULGULAR
5.1. Veri Analizi

Aragtirma hipotezlerinin analiz edilebilmesi i¢in literatiirdeki ilk sart, veri setinin normal
dagilima sahip olmasidir (Kalayci, 2010). Bu nedenle, aragtirmada kullanilan verilerin
dagiliminin uygun olup olmadigimi saptanmasi igin basiklik ve c¢arpiklik degerleri
hesaplanmigtir. Literatiirde, basiklik ve carpikligin normal dagilim varsayimini karsilamasina
yonelik farkli esik degerleri bulunmakla beraber normal dagilim sergilemesi i¢in s6z konusu
degerlerin +£3 araliginda bulunmasi gerektigi ifade edilmistir (Kline 2014). Bu calismada, veri
setine iligkin saptanan carpiklik degerleri -1,327 ile 0,156 arasinda ve basiklik degerleri ise -
0,107 ile 2,491 arasinda bulunmakta olup bahse konu verilerin normal dagilima sahip oldugunu
gostermektedir.

5.2. Ortak Yontem Varyansi

Ortak yontem varyansi sorunu olup olmadigi tespiti i¢in ilk 6nce Harman tek faktor testi
kullanilmigtir. Bu testte, tiim ifadeler tek faktorde birlestirildiginde hesaplanan agiklanan varyans
orant %50’sinden daha diisiik ise ortak yontem varyansi sorunun miimkiin olmayacagini ifade
etmektedir (Podsakoff ve Organ, 1986; Podsakoff v.d, 2003). Bu cer¢cevede, modelde yer alan
tim ifadeler tek faktdrde birlestirilerek ve dondiirme olmaksizin analiz edildiginde agiklanan
varyans %38,9 olarak ol¢iilmiistiir.

Ortak yontem varyansi sorunun tespiti i¢in kullanilan diger bir yontem ise tiim gozlenen
degiskenleri tek faktdrde toplayarak dogrulayict faktdr analizinin gergeklestirilmesidir
(Venkatraman ve Prescott, 1990). Tek faktorlii dogrulayici faktor analizi neticesinde, diisiik
uyum degerleri oldugu goriilmiistiir (X2/df = 7,916; GFI=0,611; CFI =0,653; TLI =0,24;
RMSEA =0,129).

Bu calisma kapsaminda, uygulanan analizler neticesinde ortak yontem varyansi sorunu
bulunmadigr gézlemlenmistir.

5.3. Olciim Modeli, Gegerlilik ve Giivenirlik

Arastirma kapsaminda yer alan Olgek ifadelerinin  giivenirligi 6lgmek amaciyla
giivenirlik analizi yapilmistir. Literatiirde Cronbach’s Alpha katsayisi giivenirlik seviyesinin
tespiti i¢in kullanilmaktadir ve bu deger icin kabul edilen alt sinir 0,70’dir (Nunnally ve
Bernstein, 1994; Hair vd., 2018). Buna ¢k olarak, madde toplam korelasyon (item-total
correlation) degerleri icin alt sinir degeri 0,40 olarak kabul edilmektedir (Jarvis vd., 2003). Bu
kapsamda, miisteri odakliligin birinci ifadesi (MO1) diisiik item-total korelasyon (0,295 < 0,4)
ve rakip odakliligin besinci ifadesi (ROS5) de diislik item-total korelasyon (0,347 < 0,4)
sebebiyle analizden ¢ikarilmis olup diger ifadeler ise 0,40 sinir degerinin iizerinde kaldig1 tespit
edilmistir. Akabinde kalan ifadelerle yapilan giivenilirlik analizi kapsaminda Cronbach’s Alpha
degerleri 0,746 ile 0,916 arasinda degisim gostermekte ve hepsi esik degerin iizerinde oldugu
icin Olg¢eklerin giivenilir oldugu degerlendirilmektedir. Ayrica, Tablo 2’de gosterilen verilerden
biri olan birlesik giivenilirlik (CR, Composite Reliability) degerleri hesaplanmigtir. Sonug
olarak, olgeklere ait tiim CR degerleri 0,70 olan esik degerleri asmistir ve bdylece dlgeklerin
giivenilir oldugu belirlenmistir.

Giivenirlik analizinden sonra aragtirmadaki veri setindeki degiskenler arasindaki yapi
gecerliliginin belirlenmesi ve Ol¢eklerin tek boyutlu olup olmadiklarinin tespit edilmesi igin
aciklayici faktor analizi yapilmistir. S6z konusu analiz kapsaminda Kaiser-Meyer-Olkin (KMO)
ile Bartlett kiiresellik testleri yapilmis ve faktor yiiklerinin degerleri kontrol edilmistir. T{im
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faktorlerde KMO degerinin esik deger olan 0,50’nin iistiinde oldugu (Tabachnick vd., 2018) ve
Barlett testinin tiim faktorler i¢in anlamli ¢iktig1 (p< 0,001) gozlemlenmistir (Hair v.d., 2006).
Bunun yani sira, 6lgek ifadelerinin kendi faktorleri igindeki yiikleri kritik deger olan 0,50’nin
(Churchill, 1979) iistiinde oldugu goriilmiistiir. Faktorlerin maddelerine iliskin agiklanan varyans
degerlerinin ise % 57,3 ile %80,2 arasinda degigsmektedir. Agiklanan varyans oranlarinin, sosyal
bilimler alaninda, 0,40 ile 0,60 arasinda olmasi yeterli bulunmaktadir (Tavsancil, 2002). Bu
bulgular dogrultusunda, arastirmanin veri seti faktor analizi yapmak i¢in uygundur. Bu analizlere
iligkin degerler Tablo 2’de sunulmustur.

Tablo 2: Aciklayict Faktor Analizi ve Giivenirlik Analizi

Faktor Aciklanan KMO Cronbach’s
Yiikleri Varyans Degerleri Alpha
Miisteri Odakllik
MO2 0,736
MO3 0,798
MO4 0.762 0,573 0,771 0,746
MOS5 0,731
Rakip Odakhlik
RO1 0,757
RO2 0,867
RO3 0.827 0,629 0,764 0,797
RO4 0,710
Teknoloji Odaklilik
TO1 0,806
TO2 0,839
TO3 0,818 0,672 0,835 0,876
TO4 0,818
TOS 0,816
Yenilik Yetenegi
YY1 0,803
YY2 0,874
YY3 0.825 0,678 0,798 0,842
YY4 0,793
Yararlanici Dijital Doniisiim
SDD1 0,872
SDD2 0,918
SDD3 0.875 0,765 0,816 0,895
SDD4 0,830
Arastirict Dijital Déniigiim
KDD1 0,819
KDD2 0,911
KDD3 0.931 0,802 0,841 0,916
KDD4 0,918

Miisteri Odaklilik-MO; Rakip Odaklilik-RO; Teknoloji Odaklilik-TO-TeknO; Yenilik Yetenegi- YY; Yararlanict
Dijital Doniisiim-SDD; Arastirici Dijital Doniisim-KDD

Aragtirma kapsaminda, agiklayict faktdr analizi sonuglarinin analize devam edilmesi
noktasinda uygun c¢ikmasiyla 6l¢iim modelinin testi amaciyla dogrulayici faktor analizi
uygulanmigtir. Bu asamada dogrulayici faktor analizi kapsaminda, Tablo 3’de gosterilen modelin
uyum indeksleri (RMSEA, CMIN, CMIN/DF, SRMR, GFI, NFI, AGFI, CFI, IFI ve TLI) analiz
edilmistir.

Tablo 3: Model Uyum indeksleri

x2 x2/df
(CMIN) df (CMIN/dp) CFI NFI TLI IF1 GFI AGFI SRMR RMSEA
691.124 260 2,658 0,931 0,894 0920 0,931 0,880 0,85 0,055 0,063
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Bu kapsamda, CMIN (Ki-kare) degeri, model ile toplanan verilerin arasindaki uyumu
test etmektedir. Ancak, s6z konusu degerin 6rnekleme gore degisiklik gostermesi nedeniyle daha
giivenilir bir sonu¢ veren CMIN/DF orani tercih edilmektedir. CMIN/DF degerinin 3’ten kiiclik
olmasi iyi uyuma, 5’ten kiiciik olmasi ise kabul edilebilir bir uyuma sahip oldugunu ifade
etmektedir (Hair vd., 1998; Schumacker ve Lomax, 2004). Bu itibarla, CMIN/DF degeri 2,658
olarak hesaplanmis olup kabul edilebilirdir (p<0,0001) ve model uyumu iyidir.

Buna ilaveten, tahmin hatalarinin ortalamasinin karekokii (Root Mean Square Error of
Approximation (RMSEA)) degeri i¢in 0,05 ile 0,08 arasindaki degerler kabul edilebilir (Hair vd.,
1998) olup hesaplanan RMSEA 0,063 degeri uygun deger aralifinda bulunmaktadir.

Diger taraftan, literatiirde, iyilik uyum indeks (goodness of fit index (GFI)),
normlastirilmis uyum indeks (normed fit index (NFI)) ve diizeltilmis iyilik uyum indeks
(adjusted goodness of fit index (AGFI)), karsilagtirmali uyum indeks (comparative fit index
(CFI)), Tucker-Lewis index (TLI) ve fazlalik uyum indeks (incremental fit index (IFI))
degerlerinin de 0,9 ve iizerinde ¢ikmasi yine model uyumunun iyi oldugunu gostermektedir
(Hair vd., 1998; Schumacker ve Lomax, 2004; Byrne, 2016; Giirbiiz, 2019). Bu ¢ercevede, uyum
indekslerinden GFI degeri 0,888; NFI degeri 0,894; CFI degeri 0,931 AGFI degeri 0,85 ve IFI
degeri 0,931 olarak hesaplanmis olup 0,90’ iizerinde veya 0,90’a cok yakin degerlerdir.
Ayrica, SRMR degeri ise 0,055 olarak hesaplanmis ve 0,08’in altinda oldugu igin iyi olarak
degerlendirilmistir (Hu ve Bentler, 1999). Bu bulgular, neticesinde model uyumunun iyi oldugu
tespit edilmistir.

Olgiim modeli testi akabinde, yakinsama ve ayrim gecerlilikleri analiz edilmistir.
Yakinsama gecerliligi kapsaminda ortalama agiklanan varyans (AVE, Avarage Variance
Extracted) degerleri ve yapi giivenilirligi (CR-composite reliability) degerleri analiz edilmistir.
CR degerinin 0,70’den, AVE degeri 0,50’den biiylik ise oOlcekler yakinsama gecerliligi
kriterlerini saglamaktadir (Hair vd., 2006). Ancak, bilesik giivenilirlik CR degeri yeterliyse AVE
degerinin 0,40'tan fazla olmasinin da kabul edilebilecegi ileri siiriilmektedir (Lam, LW, 2012;
Ho vd., 2020; Maruf vd., 2021). Bunula birlikte, ifade sayisinin az olmasi1 ve 0,60 civarinda
faktor yiiklerine sahip olunmasi hallerinde AVE degerinin 0,50’nin altinda olmasi normal kabul
edilmektedir (Catak, 2020). Analiz sonucunda, CR degerlerinin 0,70’in iizerinde oldugu ve
yeterli oldugu gozlenmektedir. Bu dogrultuda, miisteri odaklilik (MO) i¢in AVE degeri 0,433
hesaplanmis olup diger degiskenlerde ise AVE degerlerinin 0,50’nin {izerinde oldugu
saptanmistir. Literatiirdeki s6z konusu degerlendirmeler neticesinde yakinsama gegerligi 6l¢iim
modelindeki degiskenler agisindan saglanmistir. Bu analizlere iliskin degerler Tablo 4’te
sunulmustur.

Tablo 4: Yapt Giivenilirlikleri, Ortalama Aciklanan Varyanslar ve Degiskenler Arasi
Korelasyonlar

CR AVE MO TeknO SDD KDD YY RO
MO 0,752 0,433 0,658
TeknO 0,878 0,589 0,663%** 0,768
SDD 0,899 0,691 0,544%%% () 688%** 0,831
KDD 0,921 0,747 0,569%*%  0,622%**  0,760%** 0,864
YY 0,845 0,578 0,715%%% 0, 710%**  (,500%**  (,534%%* 0,76
RO 0,808 0,518 0,504%*%  0280%**  (277%F*  0251%%%  (0334%%* (72

Modelde ayrim gegerliliginin test edilmesi igin “Heterotraitmonotrait Ratio Matrix”
(HTMT) analizi ve Fornell ve Larcker yontemi kullanilmistir. Bu analizlere iliskin degerler
Tablo 5’te sunulmus olup HTMT analizi sonucunda degiskenlere ait tiim degerlerin 0,85’in
altinda oldugu gozlenmistir (Henseler, Ringle ve Sarstedt, 2015).

Bu arastirmada ayrim gegerliliginin kontrol etmek amaciyla kullanilan diger bir analiz
ise Fornell ve Larcker’in yontemidir. Bu yontemde, arastirmada yer alan degiskenlerin ortalama
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aciklanan varyans (AVE) degerlerinin karekokii, arastirmada yer alan degiskenler arasindaki
korelasyonlardan yiiksek olmasi durumunda ayrim gegerliligi sorununun olmadigi anlamina
gelmektedir (Fornell ve Larcker, 1981). Bu analizde genel olarak degerlerin bahsedilen kurallar
ile uyumlu oldugu goriilmiistiir. Yalnizca miisteri odakliligin AVE degerinin, teknoloji odaklilik
ve yenilik yetenegi arasindaki korelasyonlarindan az bir farkla diisilk oldugu goriilmistiir.
Ayrica, Henseler vd. (2015), Fornell-Locker kriterinin ayrim gegerliliginin tespit edilmesinde
cogunlukla kullanilmasina karsin bu kriterin uygunlugu ve etkinligine yonelik yeterli sistematik
caligmalarin yapilmadigim ileri siirmekte olup s6z konusu analizin degerlendirilmesinde spesifik
ve hassas olmasi nedeniyle yeni bir yaklasim olarak HTMT analizini 6nerilmektedir (Hamid vd.,
2017). Bu baglamda, HTMT analizi sonuglara goére modelde ayrim gegerliliginin saglandigi
degerlendirilmektedir.

Tablo 5: HTMT Analizi

MO TeknO SDD KDD YY RO

0.585
RO 0.545 0.304 0.3 0.266

5.4. Hipotez Testleri

Analiz sonucunda model uyumuna iliskin degerler (p<0,001, CMIN/DF=3,290,
GFI=0,856 CFI=0,902, AGFI=0,833, NFI=0,866 IFI=0,902, TLI=0,89, RMSEA=0,074), uyum
acisindan kabul edilebilir ve iyi uyum araliklarindadir (Hair vd., 1998; Lomax ve Schumacker,
2004; Kline, 2015; Byrne, 2016).

Gergeklestirilen yapisal esitlik modellemesi (YEM) sonuglarina gore miisteri odakliligin
yenilik yetenegi lizerinde ($=0,423, p<0,001); teknoloji odaklilifin yenilik yetenegi iizerinde
(B=0,519, p<0,001); yenilik yeteneginin arastirici dijital doniisiimii {izerinde ($=0,676, p<0,001);
yenilik yeteneginin yararlanici dijital doniislimii tizerinde ($=0,722, p<0,001) olumlu etkisi
bulunmaktadir. Ancak, rakip odakliligin yenilik yetenegi iizerinde anlamh etkisi
bulunmamaktadir (f=-0,001, p>0,05).

Bu baglamda degiskenler arasindaki dogrudan iliskiyi gosteren yol analizinin sonuglari
Tablo 6’da goriilmekte olup katsayilar, analizdeki degiskenlerin birbirleri ile olan iliskilerinin
sonuclarint belirtmektedir. Yol analizi sonuglarina gore, arastirmadaki Hi, Hs, Hs ve Hs,
hipotezleri desteklenmis, H, hipotezi ise reddedilmistir.

Tablo 6: Yol Analizi Sonuglari

. Standart Kritik Oran Stan(.lar(.hze
Hipotezler Katsayilar Hata (C.R) P Edilmis
o Katsayilar (B)
Hi MO > YY 0,408 0,078 5,206 ok 0,423
H: RO > YY -0,001 0,050 -0,013 0,990 -0,001
Hs TeknO 2> YY 0,502 0,066 7,634 ok 0,519
Ha YY > KDD 0,800 0,074 10,755 ok 0,676
Hs YY = SDD 0,922 0,078 11,839 ok 0,722

**%k p <0,001; ** p <0,010;* p < 0,050
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Yapisal esitlik modellemesi (YEM) sonuglari neticesinde, degiskenler arasindaki dolayl
iligkilerin test edildigi aracilik iligkilerine yonelik analiz sonuglar1 Tablo 7°de gosterilmistir.
Miisteri, rakip ve teknoloji odakliligin ¢ift yonlii dijital doniisiim tizerindeki etkisi ve bu iliskide
yenilik yeteneginin oynayacagi rolii test edilmesine yonelik bir aracilik modeli kullanilmistir. Bu
caligmada, dolayl etki yeni yaklasim gergevesinde incelenmis olup s6z konusu yaklagima gore
toplam etkinin istatistiksel olarak anlamli olmasa bile aracilik etkisinin anlamli sonug verecegini
ileri siirmektedir (Glirbiiz ve Bayik, 2021). Yapisal esitlik modellemesi kapsaminda aracilik
etkisini analiz etmek i¢in bagimli ve bagimsiz degiskenler arasindaki dolayli iliskiyi gosteren
aracilik (He, H7, Hs, Ho, Hio, Hi1) etki tablosu sonuglart Tablo 7°de gosterilmistir. Bu dogrultuda,
misteri odaklilik, teknoloji odaklilik ile arastirict dijital doniisim ve yararlanici dijital
doniisiimiin arasindaki iliskide aracilik etkisi oldugunu ileri siirdiigiimiiz yenilik yetenegi
anlamlidir. Hipotezlere iligkin standardize edilmis katsayilar () incelendiginde; MO’nun YY
araciligiyla KDD ve SDD fizerindeki etki diizeylerinin birbirine yakin oldugu; TO’nun YY
araciligryla KDD ve SDD iizerindeki etki diizeylerinin birbirine yakin oldugu gézlemlenmistir.
Bu baglamda, Hs, Hg, Ho, Hii hipotezleri desteklenmektedir. Diger taraftan, rakip odaklilik ile
arastiric1 dijital doniisiim ve yararlanici dijital doniisiimiin arasindaki iligkide aracilik etkisi
oldugunu ileri siirdiigiimiiz yenilik yetenegi anlamli degildir. Bu baglamda, H; ve Hio hipotezleri
reddedilmektedir.

Tablo 7: Dolayl1 Aracilik Analizi Sonuglari

Standardize Giiven Giiven Standardize
Hipotezler Edilmemis Arahg- Arahg- De';ri Edilmis
Katsayilar Alt Sinir  Ust Sinir g Katsayilar ()
Hs MO - YY 2>KDD 0,327 0,216 0,451 0,001 0,286%***
H~ RO 2> YY - KDD 0,001 -0,07 0,066 0,987 0
Hs TeknO 2 YY - KDD 0,402 0,272 0,537 0,001 0,351%**
Hoy MO - YY - SDD 0,376 0,251 0,517 0,001 0,305%**
Hio RO 2>YY - SDD -0,001 -0,081 0,075 0,987 0
Hu TeknO 2> YY - SDD 0,463 0,316 0,608 0,001 0,375%**

**% p <0,001;%* p<0,010;* p < 0,050

6. SONUC

Kiiresellesme ile beraber isletmeler arasinda artan rekabet, isletmelerin varliklarini
stirdiirebilmeleri ve biiyiiyebilmeleri i¢in dijital teknolojilerin ve yeteneklerin nem kazanmasina
yol agmis ve stratejik odaklilik, yenilik, dijital doniisiim kavramlarinin daha yakindan
incelenmesine neden olmustur. Calismada, igletmelerin yenilik yetenegi araciligiyla, miisteri,
rakip ve teknoloji odaklilik alt boyutlarindan olusan stratejik odakliligin ¢ift yonlii dijital
doniistim lizerindeki etkisi incelenmistir.

Miisteri odakliligin ve teknoloji odakliligin yenilik yetenegini olumlu olarak etkilemesi
caligmanin oncelikli bulgulart arasindadir. Bu ¢ercevede, literatiirdeki caligmalarla tutarli bir
bicimde, miisteri odakliligin yenilik yetenegini pozitif yonde etkileyen 6nemli faktorlerden biri
oldugu tespit edilmistir (Deshpande vd., 1993; Han vd., 1998; Kahn, 2001; Jeong vd., 2006;
Akman ve Yilmaz, 2008; Haryani ve Gupta, 2016; Zhao, X., 2022). Miisteri odaklilik, miisteri
memnuniyetini odak noktasina alarak miisterilerin ihtiyag¢ ve isteklerinin belirlenmesini, isletme
icinde anlagilmasini ve bu dogrultuda yeni tirlin ve hizmetler gelistirilerek miisterilere hitap eden
uygun iirin/hizmetlerin {iretilmesini icermektedir. Miisteri ihtiya¢ ve isteklerinin dogru olarak
belirlenmesinin esas alinmasi miisteri memnuniyetini saglamak adina yenilik stratejilerini ve
buna bagli olarak yenilik faaliyetlerini destekleyecektir. Bu sebeple, miisteri odaklilik,
isletmelerin yenilik yetenegini gelistirmek i¢in temel bilesenlerden biridir. Benzer sekilde, Jeong
vd. (2006), Tutar vd. (2015), Haryani ve Gupta (2016)’nin c¢alismalarmin sonuglarini
kanitlayarak teknoloji odakliligin yenilik yetenegi iizerinde pozitif ve anlamli bir etkisini oldugu
tespit edilmistir. Cilinkii teknoloji odakli bir isletme teknik becerilere, AR-GE kaynaklarima,
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temel teknolojiye sahiptir ve bunlar yenilik¢i, daha iyi tasarlanmig iiriin ve hizmetlerin pazara
sunulmasinda Onemli bir rol oynamaktadir. Ayrica, yeni teknolojiler edinmek ve yeni
iirtinler/hizmetler gelistirmek veya mevcut uygulamalarini desteklemek i¢in en son teknolojiyi
uygulama konusunda proaktif bir tavir sergiler (Masa’deh vd., 2018). Bu nedenle bir isletme
rekabetci olabilmek ve yenilik yetenegini gelistirebilmek i¢in giiglii bir teknolojik yonelime
sahip olmalidir.

Diger taraftan, literatiirde yenilik yetenegi ile dijital doniisiim arasindaki iliskiyi konu
alan caligma sayis1 azdir. Jiang ve Wang (2024), ¢alismasinda yenilik yetenegi ile dijital
doniisiim arasinda pozitif iligki oldugunu gozlemlemistir. Arastirmamizda da bu bulguya paralel
olarak yenilik yeteneginin hem yararlanict hem de arastirict dijital doniistimii pozitif ve anlaml
olarak etkiledigi sonucuna ulasilmistir. Zhang, Y. vd. (2023)’in de belirtigi gibi, yenilik yetenegi
yiiksek olan isletmeler benimsedikleri yeni teknolojileri {irlin ve siireclerini gelistirilmekte
kullanirlar ve boylece hem mevcut iiriin ve hizmetlerini iyilestirerek verimliligi artirir hem de
yeni iiriin/hizmetler, dagitim kanallari, pazarlar ve miisteriler bularak deger yaratirlar. Bununla
birlikte, yiiksek yenilik kapasitesine sahip isletmeler beklenmedik teknolojik gelismelere veya
rakipler tarafindan yaratilan beklenmedik firsatlara hizli yanit verebilir ve dijital doniisiim
stirecinde is modellerine yeni kaynaklar ve yeni teknolojiler tahsis edebilirler.

Literatiirde, stratejik odakliligin dijital doniisimii olumlu olarak etkiledigine iliskin
calismalar mevcuttur (Yu ve Moon, 2021; Liu, T. vd., 2024). Ancak yenilik yeteneginin s6z
konusu iliskideki aracilik roliinii aragtiran bir ¢aligmaya rastlanmamistir. Bu baglamda, stratejik
odakliligin dijital doniisiim tizerindeki dolayli etkileri vurgulamakta olup 6zgiin bir katki olarak,
yenilik yeteneginin 6nemli bir aracit oldugu ortaya konulmaktadir. Bu baglamda, calismada
yenilik yeteneginin, miisteri ve teknoloji odakliliklarin hem arastirict hem de yararlanici dijital
doniisiime etkisinde aracilik rolii oldugu tespit edilmistir. Isletmelerde miisteri odakliginin
yenilik yetenegi vasitasiyla arastirict ve yararlanici dijital doniisiim iizerindeki etki diizeylerinin
benzer oldugu ve yine teknoloji odakliliginda paralel sonuglar verdigi goriilmiis olup ¢ift yonlii
dijital donligiimiin her iki alt boyutunda etki diizeylerinin dengeli oldugu saptanmistir. Stratejik
odaklilik isletmelerin ¢evrelerindeki degisikliklere verecegi tepkiyi belirler ve isletmenin yenilik
gayretleri i¢in bir itici ve kolaylastirict gii¢ haline gelir ve bu sayede isletmelerin dijital doniisiim
stireclerine yon verir.

Ancak rakip odakliligin yenilik yetenegi iizerinde ve yenilik yeteneginin araciligiyla
rakip odakliligin arastirmaci ile yararlanici dijital doniisim {izerinde anlamli bir etkisi
saptanmamugtir. Literatiir incelendiginde, rakip odaklilik ile yenilik yetenegi arasinda anlamli bir
iligki bulunmadigi sonucuna iliskin kanitlayici calismalar bulunmustur (Han vd., 1998;
Frambach vd., 2003; Akman ve Yilmaz, 2008). Bunun nedeni, Lukas ve Ferrell (2000)’in de
ileri siirdiigii gibi rakip odakliligin genellikle rakip isletmelerin iiriin/hizmetlerinin taklit
edilmesine yol agmasi ve bununda sonucu olarak bir isletmenin yaraticiligini ve yenilik
faaliyetlerini engellemesi olabilir.

Aragtirmada, dijital donlisiime yeni bir bakis acisiyla, orgiitsel ¢ift yonlilik teorisi
dogrultusunda ¢ift yonlii dijital doniisim kavrami ele alinmistir. Bu dogrultuda, Tiirkce
literatiirde yer almayan, yabanci literatiirde ise sinirli sayida calismaya konu olan ¢ift yonli
dijital doniistim kavrami, arastirict ve yararlanict dijital donlisiim olarak iki boyutta
irdelenmistir. Boylelikle, bu ¢alisma dijital baglamda orgiitsel ¢ok yonliililk aragtirma alanini ve
paradigmasini genigletmektedir.

Bu arastirmada, bazi kisitlar séz konusudur. Oncelikle, yenilik yetenegi iiriin ve siirec
boyutlari ile ele alinmis olup ileride yapilacak ¢alismalarda, yeniligin diger tiirlerini (pazarlama
ve organizasyonel yenilik) de iceren bir 6lgegin kullanilmasi Onerilmektedir. Diger taraftan,
isletmelerin ¢ift yonlii dijital doniisiimiin alt boyutlarinda farklilagip faklilasmadiklarina iliskin
detayli bir ¢aligmanin yapilmasinin faydali olacagi degerlendirilmektedir. Ayrica, analizlere
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dijital doniisim deneyimi, uygulama siiresi gibi tanimlayici sorular ile kontrol degiskenleri
eklenebilir ve bdylece analizde veriler daha spesifik bir hale getirilebilinir.
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Extended Summary

The Impact of Strategic Orientation on Ambidextrous Digital Transformation: The
Mediator Role of Innovation Capability

The importance of digital transformation is increasing gradually with the globalization.
Businesses want to create value through digital transformation. However, in the digital
transformation process, digital technologies are used to ensure competitive advantage,
operational efficiency, cost reduction, customer value creation; to develope new/existing
products and services; to change organizational structures, business processes, to optimizine
resource use of businesses and to focus on sustainable operations (Dedehayir et al., 2017; ; Chen
et al., 2018; Alc’acer & Cruz-Machado, 2019; Queiroz et al., 2020; Reis & Melao, 2023; Dutta,
2023).

In the literature, there are limited number of studies that investigate digital
transformation within the framework of the ambidexterity theory. Therefore, the main purpose of
this study is to expand the research area and paradigm of the ambidextrous digital transformation
concept, which will be new especially in the domestic literature. However, the relationship
between strategic orientation and innovation capability with digital transformation has been
examined in separated studies. In this context, another purpose of this study is to investigate the
mediating role of innovation capability in the relationship between strategic orientation and
digital transformation. According to the dynamic capabilities approach, strategic orientation is
discussed in detail with the dimensions of customer, competitor and technological orientation;
ambidextrous digital transformation is discussed in detail with the dimensions of explorative and
exploitative digital transformation within the framework of organizational ambidexterity theory.

In this study, hypotheses were developed that customer orientation, competitor
orientation, technological orientation have a positive effect on innovation capability and
innovation capability has a positive effect on exploratory and exploitative digital transformation.
In addition, the mediating effect of innovation capability on the relationship between customer
orientation, competitor orientation and technology orientation and exploitative/explorative
digital transformation are other proposed hypotheses.

In the perspective of the dynamic capabilities approach, strategic orientation is an
important driving force for firms to develop new products, achieve competitive advantage and
promote sustainable growth (Liu & Chen, 2015; Pan et al., 2021,) because firms’strategic
orientation is affected by the uncertain and dynamic environment in which they operate
(Gatignon & Xuereb, 1997). Gatignon and Xuereb (1997) defined strategic orientation as
reflecting the firm's philosophy on how to conduct business through a set of deeply rooted values
and beliefs that guide the firm to achieve superior performance. Although there are different
classifications of strategic orientation in the literature, in this study, strategic orientation is
considered as customer and competitor orientation and technology orientation. Customer
orientation is the extent to which businesses and their employees are committed to meeting
customer needs and enhancing customer welfare (Kiffin-Petersen & Soutar, 2020) and
understanding and monitoring customers® needs (Narver & Slater, 1990; Kirca et al., 2005).
Competitor orientation can be defined as the ability and willingness to identify, analyse and
respond to competitors’ actions (Gatignon & Xueber, 1997). Technology orientation is “the
ability and the will to acquire a substantial technological background and use it in the
development of new products” (Gatignon & Xuereb 1997). Lawson and Samson (2001) define
innovation capability as ‘the ability to continuously transform knowledge and ideas into new
products, processes and systems for the benefit of the firm and its stakeholders’.
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Ambidextrous digital transformation is defined as a process that involves the
digitalization of organization, processes, products, services and business models, combining and
leveraging emerging digital technologies to both reduce operating costs and improve business
efficiency internally and create new value externally through optimization and disruption (Zhu,
X., Li, Y., 2023). In this study, it is considered as exploitative and explorative digital
transformation.

In the study, goods manufacturing enterprises in Turkey were selected as the research
population and convenience sampling method was used as the research sample. An online
internet application was utilized to create the questionnaire. All items were measured using a
five-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). The
questionnaire form was based on scales whose validity and reliability have been proven in
studies in the literature and permission sto use scales were obtained. Ethics committee
permission was also obtained. The scales for the variables of customer orientation, competitor
orientation, technology orientation, which constitute the sub-dimensions of the umbrella concept
of strategic orientation, consist of five statements each and are taken from Yu and Moon (2021).
The scales for the variables of innovation capability, exploitative and explorative digital
transformation are adapted from Zhang, Y. et al. (2023). Out of 421 surveys, 415 valid responses
were analyzed after eliminating those completed incorrectly or incompletely.

Within the scope of data analysis, since Cronbach's Alpha values ranged between 0.746
and 0.916 and are considered reliable. At the confirmatory factor analysis, the CMIN/DF value
was 2.658, indicating acceptability (p<0.0001) and good model fit. According to the fit indices,
the RMSEA=0.063; GFI=0.888; NFI=0.894; CFI=0.931; AGFI =0.85; IFI =0.931 and SRMR
=0.055 were considered good.

According to the results of the structural equation modeling, it was concluded that the
model fit values (p<0.001, CMIN/DF=3.290, GFI=0.856, CF1=0.902, AGFI=0.833, NFI=0.866
IFI=0.902, TLI=0.89, RMSEA=0.074) were found to be within the acceptable and/or good fit
ranges. Customer orientation has a positive effect on innovation capability (f=0.423, p<0.001);
technology orientation has a positive effect on innovation capability (f=0.519, p<0.001);
explorative digital transformation of innovation capability (=0.676, p<0.001); exploitative
digital transformation of innovation capability (B=0.722, p<0.001). However, competitor
orientation has no significant effect on innovation capability (f=-0,001, p>0.05). The mediation
effect of innovation capability on the relationship between customer orientation, technology
orientation and explorative/exploitative digital transformation is positive and significant.
However, the mediating effect of innovation capability on the relationship between competitor
orientation and exploitative/explorative digital is not significant.

As a result, the finding is consistent with the studies in the literature and has been proved
that customer and technology orientations are the driving forces of innovation capability
(Deshpande et al., 1993; Han et al., 1998; Kahn, 2001; Jeong et al, 2006; Akman & Yilmaz,
(2008), Haryani ve Gupta, 2016; Zhao, X., 2022). Like Jiang & Wang (2024), innovation
capability positively and significantly affects both explorative and exploitative digital
transformation. Thus, businesses with high innovation capability can respond quickly to
unexpected technological developments or opportunities created by competitors and allocate
new resources and new technologies to their business models in the digital transformation
process (Zhang, Y. et al., 2023). It emphasizes the indirect effects of strategic orientation on
digital transformation and, as an original contribution, reveals that innovation capability is an
important mediator. In this context, it is observed that innovation capability has a mediating role
in the impact of customer and technology orientations on both explorative/exploitative digital
transformation. Strategic orientation determines the response of businesses to changes in their
environment and becomes a driving and facilitating force for the innovation efforts of the
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business, thereby shaping the digital transformation processes of businesses. However, there is
no significant effect of competitor orientation on all relationships. In literature, there are studies
that prove that there is no significant relationship between competitor orientation and innovation
capability (Han et al., 1998; Frambach et al., 2003; Akman & Yilmaz, 2008). As suggested by
Lukas and Ferrel (2000), competitor orientation often leads to imitation of competitors'
products/services, which in turn inhibits an organization's creativity and innovation activities.
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Causality between Economic Freedom and Its Components in Tiirkiye
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ABSTRACT

Economic freedom is known to be a significant driver towards achieving economic growth. This study
analyzes how the components and the economic freedom index (EFI) are linked. The main objective is to promote per
capita gross domestic product and economic growth in Tiirkiye by producing appropriate policies to improve EFI in
line with the findings obtained. Hence, the frequency-domain causality test investigates the link between the
components and EFI. Empirical analyses employ time series data covering the years from 2000Q1 to 2021Q4. The
estimation results of the frequency-domain causality test confirm a causality running from the size of government,
property rights, and freedom to trade to EFI, whereas no causality is confirmed from sound money and regulations to
EFI. The VAR-based Granger Causality test also supports the obtained results. Except for the causality from economic
freedom to government size in the long run and short run, no causality running from EFI to the components was
detected.

Keywords: Economic Freedom; Tiirkiye; Frequency-Domain Causality; VAR-based Granger Causality
JEL Codes: E02; C01

Tiirkiye’de Ekonomik Ozgiirliik ve Bilesenleri Arasindaki Nedensellik
(074

Ekonomik 6zgiirliigiin ekonomik biiylimeye ulasmada énemli bir itici gli¢ oldugu bilinmektedir. Bu ¢aligma,
bilesenlerin ve ekonomik 6zgiirliik endeksinin (EFI) nasil baglantili oldugunu analiz etmektedir. Temel amac elde
edilen bulgular dogrultusunda EFI’ni iyilestirmeye yonelik uygun politikalar iireterek Tiirkiye'de kisi basina diisen
gayri safi yurt i¢i hasilay1 ve ekonomik biiyiimeyi tesvik etmektir. Bu nedenle, bilesenler ve EFT arasindaki baglantiy1
aragtirmak i¢in frekans alani nedensellik testi kullanilmigtir. Ampirik analizler, 2000Q1'den 2021Q4'e kadar olan
yillart kapsayan zaman serisi verileri kullanilarak gergeklestirilmistir. Frekans alani nedensellik testinin tahmin
sonuglari, hiikkiimetin biiyiikliigli, miilkiyet haklar1 ve uluslararasi ticaret 6zgiirliigiinden EFI'ye dogru bir nedensellik
oldugunu dogrularken, saglam para ve mevzuattan EFI'ye dogru hi¢bir nedensellik dogrulanmamistir. VAR tabanl
Granger Nedensellik testi de elde edilen sonuglar1 desteklemektedir. Uzun vadede ve kisa vadede ekonomik
Ozgiirliikten hiikiimetin biiyiikliigiine dogru giden nedensellik hari¢, EFI'den bilesenlere dogru giden higbir nedensellik
tespit edilmemistir.
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1. INTRODUCTION

Achieving sustainable economic growth has been one of the pivotal targets of all
countries, regardless of their development levels, receiving significant attention from academics
and policymakers. However, the question ‘Why can some countries achieve a certain level of
economic growth while others can not?” remains unsolved. Recent economic growth theories
emphasize the significant stimulating incentive of institutional eminence on economic growth
(Barro, 1991; Bencivenga & Smith, 1991; Knack & Keefer, 1995). There have been several
studies in related literature confirming the importance of economic freedom to attain a number
of desirable socioeconomic improvements, especially persistent, sustainable, long-term
economic growth (Lawson et al., 2020; Gwartney, 1999; Berggren, 2003).

Economic freedom, in general, allows each individual to control his/her own labour and
property. In other words, economic freedom indicates the free economic activities of the
individuals, where the governments allow the free movement of factors of production and goods
and services while protecting and maintaining liberty. Several indices have been developed to
evaluate the degree of economic freedom (Heritage.org, 2025; Statista, 2025). The Fraser
Institute developed the Economic Freedom Index (EFI), which is applied in this study. EFI
consists of five main categories: size of government (SG), property rights (PR), sound money
(SM), freedom to trade (FT), and regulations (R). Each category of the index includes several
sub-categories. In total, there are 26 components of EFI. The first of the five main categories of
EFI, namely SG, comprises top marginal tax rate, state ownership of the assets, government
enterprises and investment, transfers and subsidies, and government expenditure. As SG
increases, economic freedom reduces as a result of the fact that the government and political
decisions substitute for personal choices. The second category, PR, consists of the protection of
property rights, regulatory costs of the sale of real property, military interference in rule of law
and politics, gender disparity adjustment, impartial courts, judicial independence, integrity of the
legal system, legal enforcement of contracts, reliability of police, and business costs of crime. As
the security of PR improves in a country, it indicates that the performance of the protective
functions of the government develops, and EFI increases. The third category of the EFI is SM,
involving money growth, freedom to own foreign currency bank accounts, inflation of the most
recent year, and standard deviation of inflation. As access to SM increases, EFI improves since
SM indicates long-term price stability with a low inflation rate due to consistent monetary
policies and/or institutions. The fourth category is FT, which includes regulatory controls of
labour and capital movements, trade barriers, tariffs, and black-market exchange rates. As FT
internationally reduces, EFI decreases. The last category of the EFI is the regulations, which
consist of credit market regulations, labour market regulations, and business regulations. EFI is
reduced due to the regulations that restrict the free entry to the market and the voluntary
exchange in labour, credit and goods markets.

According to the 2023 records (Worldbank, 2025), as an emerging economy, the per
capita GDP of Tiirkiye accounts for 14,600 USD. She has been the European Union (EU)
candidate since 1999 and, since 1961, the Organisation for Economic Cooperation and
Development (OECD) member state. Even though the negotiations with the EU are ongoing,
Tirkiye falls far behind the accounts of both the members individually and the EU averages. Her
per capita GDP is significantly below the EU member states’ per capita GDP and even less than
half of the EU average per capita GDP, which accounts for 34,162.6 USD (Worldbank, 2025).
Tiirkiye has a long road to go before reaching the EU averages. Improving economic freedom in
Tiurkiye might be the correct policy direction to decrease the gap and achieve sustainable
economic growth in Tiirkiye. Comparing the economic freedom index values of Tiirkiye with
EU members for 2021, as the most recent records, Tiirkiye has the lowest EFI value among the
EU member states, which is far below the EU average (Fraser Institute, 2024). Figure 1 below
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illustrates the trend of the EFI in Tiirkiye and the EU average covering the years from 2000 to
2021.
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Figure 1. EFI for Tiirkiye and EU Average
Source: Fraser Institute (2024)

As can be seen from Figure 1, EFI in Tiirkiye improved from 2000 to 2008, following a
stable pattern until the end of 2015; however, the trend continued to decline through the rest of
the coverage period of the series (Fraser Institute, 2024). Throughout the study's coverage
period, Tiirkiye's EFI remained far below the EU average. Furthermore, the gap between Tiirkiye
and the EU average has been expanding since 2012. Improvement of the EFI in Tiirkiye can lead
to improvement in per capita GDP and sustainable economic development on the way to
catching the EU averages. Thus, this study sheds light on this issue by analysing how the
components and the EFI are linked, deserving vital focus in both the academic and social arenas,
to plan suitable policies toward improving EFI, therefore promoting GDP per capita and
economic growth in Tiirkiye. Hence, the recently developed frequency-domain (F-D) causality
test is utilized to explore the causality relationship between the components and EFI.

This study has been prepared in accordance with research and publication ethics, and
consists of five sections. Following the first section, which is the introduction, the second section
includes a brief review of the literature related to the study's interest. The third section delivers
the data and methodology information that is applied to the empirical analysis. The fourth
section provides the findings of the empirical analysis, and the fifth section concludes the study.

2. LITERATURE REVIEW

Several studies in the literature investigate the link between EFI, economic
growth and environmental quality, which shows the important role EFI plays in sustainability.
Most studies in the literature verify the positive impact of EFI on economic growth (Berggren,
2003; Gwartney, 1999). To promote economic growth, investigating the link between the
component and the EFI is crucial to develop appropriate policies for individual countries.
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SG is considered to be a significant component of EFI. Several studies confirmed that as
the SG increases, economic freedom in a given country declines (Fraser Institute, 2024), and
vice versa. However, according to the study conducted by Mahon (2014), including the OECD
member countries, the analysis generally can not verify a statistically significant relationship
between the SG and economic freedom. Another important component of EFI is PR. PR’s
protection raises the EFI by encouraging free market activities and increasing incentives for
agents to contribute to productive activities (Acemoglu & Verdier, 2000; Pieroni & d'Agostino,
2013). Powell (2002) states that countries with an institutional environment endowed with
secure PR achieve high degrees of economic freedom, leading to improved economic well-
being. The third component of EFI is SM. In their study, Bjernskov and Foss (2008) confirmed
that SM policy generates stable prices, decreasing uncertainty and fostering entrepreneurship,
further improving economic freedom that promotes economic activities. FT is the fourth
component of the EFI. In a study conducted by Gwartney et al. (1999), it is confirmed that trade
liberty leads to economic freedom, generating a positive relationship between trade liberty and
economic growth since trade liberty allows individuals to divert their capital to the countries
where profit can be maximized, leading to improved economic growth. Furthermore, Gehring
(2013) investigated the relationship between free international trade and economic growth for 86
countries, confirming that trade liberty has a statistically significant positive effect on economic
growth arising from the improvement in EFI as a result of the fewer restrictions imposed through
fewer or nontariff barriers on import and export of goods and services. R, which is the last
component of the EFI, have a negative impact on economic growth through the restrictions
generated on the credit market, labour market and business. Mamatzakis (2013) found that strict
labour regulation increases bank inefficiency. On the other hand, foreign ownership and
competition, which are other examples of credit market regulations, are significantly linked with
improved bank efficiency, promoting economic growth.

The impact of each component and EFI overall on economic growth is significant in
designing appropriate policies for governments. In each country, the impact and influence of
each component might be different as a result of the characteristics of each country. In this
study, through the application of innovative econometric techniques, namely the F-D causality
test, the causal relationship between the main components and EFI is investigated for appropriate
policy development to promote the economic growth of Tiirkiye further.

3. DATA AND METHODOLOGY

The information regarding the data and methods employed for the main purpose of the
study is provided in this section. The dependent variable is Economic Freedom, while the
independent variables utilized are SG, PR, SM, FT, and R. Data regarding all variables used in
this study were gathered from the Fraser Institute (2024). The study covers the years from 2000
to 2021 for Tiirkiye. The source of data and variable information is given in Table 1 below.
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Table 1. Data and Variable Information

WVariable Name Indicator Source
EFI Economic Freedom Index Frazer Institute (2024)
SG Size of Government Fraser Institute (2024)
PR Property Rights Fraser Institute (2024)
ShI Sound Money Fraser Institute (2024)
FT Freedom to Trade Internationally Fraser Institute (2024)
E Eegulation Fraser Institute (2024)

The functional form of the EFI is given below by Equation 1.

EFI = f (SG,PR,SM,FT,R) (1)

Since Granger initiated it in 1969, investigating the causal link between economic
indicators is widely accepted as one of the most significant developments in econometric
analysis. Causality running from one economic indicator to the other implies that one's actual
values can help forecast another indicator’s future values (Granger, 1969). The direction of the
causal link might be unidirectional, running from one indicator to the other but not from the
other to the one, or bidirectional, indicating causality running from one to the other and from the
other to the one, or there might not be any causal link existing between the indicators. This study
aims to investigate the causal link between EFI and its main indicators by applying the VAR-
based Granger Causality (GC) test and the F-D causality test developed by Breitung-Candelon
(2006). The economic series has to be integrated in the same order to be able to apply the VAR-
based GC test. Thus, the Augmented Dickey-Fuller (ADF) unit root test with break-point is
applied to test for the series' integration level. The ADF unit root test with a breakpoint provides
the opportunity to detect structural breaks in the series that the standard unit root tests, such as
ADF and Kwiatkowski-Phillips-Schmidt-Shin (KPSS), cannot. Therefore, the ADF test with a
breakpoint provides a more reliable assessment of stationarity, particularly in the context of
significant economic or policy shifts that could influence the underlying dynamics of the time
series. Furthermore, to identify the optimum lag length of the variables, the VAR-based GC test
is required, which is determined by the application of the VAR lag order selection criteria based
on the Akaike information criterion (AIC) and the final prediction error (FPE), since they are
superior than the other criteria providing the opportunity to maximize the chance to establish the
true lag length, through minimizing the chance of under estimation in case of small sample size.

In addition to the VAR-based GC test, the F-D causality test developed by Breitung-
Candelon (2006) is applied since it allows the capture of the asymmetric causal link between the
variables at varying frequencies, as long-run, medium-run, and short-run, that conventional
causality tests can not provide (Akcay, 2023). The long-run, medium-run, and short-run
frequencies fall in the 3.14 to 2.5 band, the 2.5 to 1.5 band, and the 1.5 to 0 band, respectively.
Furthermore, the F-D test to detect causal links between the indicators provides the advantage of
controlling seasonality-induced fluctuations in the series (Xie et al., 2022). In addition, the F-D
causality test can be applied not only when there is a linear connection between the indicators
but also when the indicators are connected non-linearly. Moreover, the F-D causality test
provides the benefit of testing if the independent variable at the frequency w can predict the
component of the dependent variable. The F-D causality test was developed by Breitung-
Candelon (2006) based on the approach proposed previously by Geweke (1982) and Hosoya
(1991). The null hypothesis states that there is no GC running from the independent indicator to
the dependent indicator. The F-statistic is used to decide the rejection or non-rejection of the null
hypothesis. For the detailed derivation of the F-D causality test, please see Breitung-Candelon
(2006). The application of the VAR-based GC and F-D causality tests together provides a
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comprehensive analysis of the dynamic relationships between the indicators. The VAR-based
test provides an overall view of predictive causality in the time domain. In contrast, the F-D test
breaks down this causality into various frequency bands, uncovering the time horizons over
which causal effects take place. This integrated approach fosters a deeper understanding of the
underlying economic mechanisms, revealing how different components interact over both short
and long-term periods. By employing these methodologies simultaneously, researchers can
better comprehend the complexities of economic relationships and tailor more effective policy
interventions.

Figure 2, given below, provides the research methodology flow.
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Figure 2: The Research Methodology Flow

Figure 3 below illustrates the trends of the variables considered for this study covering
the years from 2000 to 2021.
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Figure 3. Trends of the indicators over the years 2000 and 2021

Panel A in Figure 3 illustrates the trend of EFI in Tiirkiye over the coverage period of
the study. As can be seen from the trend, EFI in Tiirkiye improved over the years from 2000 to
2011; however, it showed a continuous decline after 2012 till the end of the coverage period of
the study. Panel B in Figure 3 represents the government's size trend from 2000 to 2021. As can
be seen from the trend, the size of the government has been decreasing since 2005, which raises
the expectation that EFI will improve. On the contrary, as mentioned earlier, EFI has been
continuously declining, raising the question of how effective the size of the government is in
improving EFI in Tiirkiye. Panel C in Figure 3 represents the trend of property rights in Tiirkiye
over the entire period of the study. As can be seen from Panel C, property rights improved till
2005 and worsened afterwords till the end of the coverage period of the study, which has a
negative impact on EFI. Panel D in Figure 3 presents the trend of sound money over the years
from 2000 to 2021. There was an increase in the amount of sound money from 2000 till 2008.
From 2008 till 2016, the trend has been stable; however, from 2016 till the end of the coverage
period, it has turned out to be declining, which is expected to have a worsening impact on EFI.
Panel E in Figure 3 shows the trend of freedom to trade internationally in Tiirkiye. As can be
seen from Panel E, there has been an increase in freedom to trade from 2000 until 2009, when a
peak is reached. From 2009 until 2011, the trend of freedom to trade remained stable; however,
there has been a sharp decrease from 2020 till the end of the period. The decrease in the freedom
to trade is expected to worsen EFI. The last panel, Panel F, illustrates the trend in regulations
over the years from 2000 to 2021. Regulations in Tiirkiye increased from 2001 to 2016;
however, they show a sharp decrease at the end of 2016 and continue to decline, which is
expected to improve EFI and, thus, the economic well-being of the country.
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The annual data collected for empirical analysis is converted into the quarterly match-
sum form, allowing for the adjustment of the data for seasonal deviations (Haseeb et al., 2020).
Moreover, transforming the data into quarterly form allows for the attainment of the required
frequency length for the econometric techniques used for the main purpose of this study (Sharif
et al., 2019). Furthermore, the natural logarithmic form of the variables is applied for empirical
analysis to smooth the data, affirming their stationarity to achieve more reliable and accurate
outcomes. “L” is included to the variable abbreviations to indicate the natural logarithmic form.
Next section of the study follows with the empirical findings.

4. EMPIRICAL FINDINGS

Since the VAR-based GC test requires the series to be integrated in the same order,
before investigating the causality link between EFI and its main determinants in Tirkiye, the
ADF unit root test with the breakpoint is employed. ADF unit root test results are represented in
Table 3 below, following Table 2, which summarises the descriptive statistics of the variables
and the probability values for the Jarque-Bera (J-Bera) normality test results.

Table 2. Descriptive Statistics

Variable hMean Max MMin Std Dev. Skewnezz: Kuortoziz  p(J-B)
Name

LEFI 1.8794 19589 1.7119  0.0723 -0.8731 27694 0.0033
L35G 1.9906 21067 1.8640  0.0808 -0.1565 26766  0.6897
LPE 1.6870 1.3361 1.5722  0.0749 02538 20784 0.1303
L5M 1.9335 22065 1.2545 03239 09127 23113 0.0009
LET 1.9938 20349 1.8828 0.0246 -1.53798 7.0427  0.0000
LR 1.7431 1.8635 1.6088 0.0696 -0.1033 21225 02247

Table 3: Unit Root Tests

At Level
LEFI L5G LPE L3n LFT LE
ADF Test-Stat. -2.1662 -4.3419 -39854 27474 -1.2709 -2.7678
Break Point 200702 201701 201101 200501 202002 200801
At First Difference
LEFI L5G LPE L3n LFT LE
ADF Test-Stat. SGOFTTEEF 4 QR45FF 5127755 245 -4.6817% -3.5278%%=
Break Point 200801 200901 200501 200801 202003 200101

Note: ¥+ ** and * denote 1%, 5%, and 10%: levels of statistical significance, respectively.

The probability values of the J-B test provided in Table 2 verify that LEFI, LSM and
LFT are not normally distributed, while LSG, LPR and LR follow normal distribution. The unit
root test results of the ADF with the breakpoint verify that the series are integrated at the same
order of first difference, 1(1), confirming that the VAR-based GC test is appropriate to be
applied. The breakpoints of LEFI, LSG, LPR, LSM, LFT, and LR are statistically approved to be
at 2008Q1, 2009Q1, 2005Q1, 2008Q1, 2020Q3, and 2001Q1, respectively.

Before investigating the causal link between the indicators, the Bounds co-integration
test is used to test whether there is a link among the variables in the long-run. Rejection of the
null hypothesis of co-integration confirms that there is a long-run equilibrium relationship
between LEFI and considered indicators. Thus, a bound between LEFI and the main components
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are verified indicating that they are moving towards a shared equilibrium. Therefore, a long-run
relationship model between LEFi and the considered variables can be developed.

The ARDL bound co-integration test outcome represented by Table 4 below verifies the
long-run link among the indicators.

Table 4: ARDL bound cointegration test

ARDL Bounds test

Null Hypothesis: No levels relationship

Model estimation | LEFI= f(LSG, LPR, LSM, LFT, LR)
F-statistics -5.4400***

Note: *** denotes 1% significance level

After confirming the long-run link among the variables, the causal relationship is
examined through the application of the VAR-based GC test. The lag length is determined by the
VAR lag order selection criteria based on the AIC and FPE as 6. After determining the VAR lag
order, the VAR-based GC test is employed, and the results are represented by Table 5 below.

Table 5. VAR-based GC test

v p-value
LSG— LEFI 1.9137 0.9275
LPR — LEFI 9.3379 0.1554
LSM — LEFI 1.8588 0.9322
LFT — LEFI 5.0497 0.5375
LR — LEFI 1.0108 0.9852
ALL — LEFI 48.6477** 0.0171
LEFI — LSG 10.1778 0.1174
LEFI — LPR 2.5714 0.8604
LEFI —- LSM 2.2815 0.8921
LEFI — LFT 4.8147 0.5678
LEFI — LR 5.1658 0.4236

Note: The 5% statistical significance level is denoted by **,
while — stands for the direction of causality.

According to the output obtained from the VAR-based GC test, all the independent
variables jointly cause LEFI at a 5% statistical significance level. Nevertheless, when the
individual causality running from independent variables to the dependent variable is tested, there
is no causality confirmed running from any of the indicators to the LEFI. Furthermore, there is
no statistically significant evidence to confirm that there is causality running from LEFI to any
of the indicators, except from LEFI to LSG in short- and long-run.

After confirming with the VAR-based causality test that a causality link runs from
jointly independent variables to LEFI, the F-D causality test is investigated, where the causality
link between the indicators is examined at varying frequencies, the range from 0 to 1.5
determines the long-run, while from 1.5 to 2.5 indicates medium-run, and the range from 2.5 to
3.14 stands for the short-run causality running from the explanatory indicators to the explained
indicator (Ayad et al., 2023). Table 6 below presents the causality running from LSG, LPR,
LSM, LFT, and LR to LEFI, represented by ‘a’ to panel ‘e’, respectively.
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Table 6: F-D Causality results from independent variables to LEFI
a. F-D Causality results from LSG to LEFI

Bmitng Candetn 31:-’.".‘:1 Granger-causality Test LSG — LEFI
<4 o Frequencies Wald test statistic
w=073 9.7307 (00077
~ w=10 6.9461 (0.0310)%*
- w=13 0.7656 (0.6820)
» w=20 5.3907 (0.0672y*
] 1 f N, i 4,
w=213 13,1827 (0.0014)**=
\/ \/ @=30 36814 (0.1387)
a 1 cequeney 3

|
b. F-D Causality results from LPE to LEFI

Brestung-Candelon Speciral Granger-cawsality Test

Te=i Statixiic 5% CNV. 10% CM. |

- Lo LE LPR — LSDI
; Frequencies Wald test statistic
= w=03 0.3977 (0.8197)
w=1.0 3.2836 (0.1934)
177 7 N o=13 10.0144 (0.0067)%**
oy
-t w=20 41922 (0.122%)
w=25 1.3808 (0.5014)
1 ©=30 4.5500 (0.1028)
0 1 . 2 3
weuacy
| Ter=i Stafsic: 5% G 1R S |
c. F-D Causality results from LSM to LEFI
; o LSM — LEFI
i Frequencies Wald test statistic
1 w=03 4.4784 (0.1086)
© w=1.0 1.3629 (0.5059)
II"'I{\\\ wm=13 3.1720(0.2047
/_\/ ©=20 1.2712 (0.5296)
o \/_\\_/ =25 2.0111 (0.3638)
a w=3.0 4.3270(0.114%
; I ; 5
ey
[ Test Statste 5 O 10
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d. F-D Causality results from LFT to LEFI

BredtungHCan o Speciral Granger-causality Test

N S LFT — LEFI
~ Frequencies Wald test statiztic
— wm=073 08083 (0.6684)
1 wm=1.0 4.3830(0.1117
wm=13 0.1292 (0.9375)
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Panel ‘a’ in Table 6 presents the F-D causality running from LSG to LEFI, statistically
confirming causality running from LSG to LEFI both in the long-run and the short-run, at
varying significance levels, while panel ‘b’ shows the F-D causality running from LPR to LEFI,
statistically verifying causality running from LPR to LEFI in the medium-run with a 1%
statistical significance level. Panel ‘c’ and panel ‘e’ represent F-D causality results running from
LSM and LR to LEFI, respectively, showing no statistically significant evidence of causality
running from LSM and LR to LEFI Lastly, panel ‘d’ represents the causality test result of F-D
running from LFT to LEFI, verifying the existence of a causal link in the short run at a 10%
significance level.

After investigating the F-D running from the main indicators to LEFI, the causality
running from LEFI to the main indicators is estimated, which is illustrated in Table 7 below
running from LEFI to LSG, LPR, LSM, LFT, and represented by ‘a’ to panel ‘e’, respectively.
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Table 7: F-D Causality results from LEFI to independent variables
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d. F-D Causality results from LEFI to LFT
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The estimation results show evidence only running from LEFI to LSG in the long-run
and short-run with 1% significance level, which is represented by panel ‘a’ in Table 7. No
evidence for causality running from LEFI to LPR, LSM, LFT, and LR could be detected to show
statistically significant causality running from LEFI.

5. CONCLUSION

Achieving sustainable economic growth is one of the crucial targets of the governments
of both developing and developed countries since it is an essential instrument for improving
economic well-being and decreasing poverty. Several studies in related literature verified the
importance of economic freedom in attaining a number of desirable macroeconomic
developments and sustainable economic growth (Lawson et al., 2020; Gwartney, 1999;
Berggren, 2003). Thus, the drivers of economic freedom started to receive growing attention
from both policymakers and academics. Therefore, investigating the causality relationship
between the main components and economic freedom in Tiirkiye as an emerging economy is
fundamental to designing appropriate policies to stimulate economic freedom that will lead to
long-term sustainable economic growth. Thus, with this framework, the VAR-based causality
test that a causality link runs from jointly from independent variables to LEFI, and the F-D
causality test developed by Breitung-Candelon (2006) are investigated, where the causality link
between the indicators is examined at varying frequencies. Before running the causality tests, the
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co-integration among the variables is investigated through the application of the ARDL-based
bounds test. The VAR-based GC test results confirm that all the independent variables jointly
cause LEFI at a 5% statistical significance level. However, considering the individual causality
running from independent variables to the dependent variable, the existence of causality from
any of the components to the LEFI or from LEFI to any of the indicators in Tiirkiye could not be
verified. The estimation results of the F-D causality test confirm that there is a causality running
from LSG, LPR, and LFT to LEFI, whereas there is no causality confirmed from LSM and LR to
LEFI. Confirming the results of the VAR-based GC test, no causality was detected running from
LEFI to the components. While the VAR-based GC test results confirm that the components
cause LEFI only when they are considered jointly, the F-D causality test verifies the individual
causality running from LSG, LPR, and LFT to LEFI at varying time frequencies. For example,
LSG causes LEFI in the long run and short run but only in the medium run, while LPR causes
LEFI in the medium run only, and LFT causes LEFI in the short run only.

The impact of SG on EFI is complex and debated, however there is a general acceptance
that larger SG is associated with lower EFI, often due to high tax rates and government
expenditure, accompanied by the increased govenrment-controlled enterprises. A larger
government normally requires more resources, which necessitates higher taxes on individuals
and businesses. This reduces individuals' control over their earnings and businesses' ability to
invest and grow, thus diminishing economic freedom. Furthermore, when there is large control
of government in the share of the economy through government expenditure, it might generate a
substitution of political decision-making for individual and market-based choices, indicating
resource allocation by the government instead of voluntary exchange. Consequently, individuals’
freedom to make their economic decisions might decrease, leading to suppressed innovation and
reduced overall economic efficiency. Moreover, the larger size of government-controlled
enterprises might limit competition, decreasing the opportunities for the private sector and
individual freedom to start and operate businesses in those sectors.

Forming the foundation upon which individuals and businesses can make choices,
engage in economic activity with confidence and take risks, it is accepted that well-defined and
secure PR are fundamental to economic freedom.. Clearly defined and legally protected PR lets
individuals safely invest in their skills and assets, providing a favourable environment for
entrepreneurship and innovation, thus contributing to economic growth. In contrast, if the PR are
not well defined and weakly supported by legal authorities, uncertainty increases, discouraging
investment and thus economic growth.

FT is an essential component of EFI, which has a positive and profound impact on it. FT
indicates the degree of the individuals’ and businesses’ ability to voluntarily engage in the
voluntary exchange of goods and services across borders. FT promotes innovation, efficiency,
and economic growth, leading to higher living standards. FT provides an environment for
individuals and businesses to make their own economic choices with greater autonomy and
prosperity, promoting economic growth.

6. POLICY RECOMMENDATIONS

Based on the results of the study's empirical analysis, the government's focus should be
on improving economic freedom and promoting economic well-being in Tiirkiye. However,
while designing policies to decrease the size of the government, the policies should be designed
according to the long-run and short-run since the size of the government is verified to cause
economic freedom at both frequencies. In addition, it is confirmed that improvements in the
protection of property rights cause economic freedom in the medium run only. Thus, the policies
to promote the protection of property rights have to be designed considering the medium run.
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The government’s size includes the top marginal tax rate, state ownership of the assets,
government enterprises and investment, transfers and subsidies, and government expenditure.
Improving economic freedom by reducing the size of government can be achieved by reducing
the top marginal tax rates that might improve the motivation to work, save and invest. The
inefficiencies and outdated governmental programs can be identified throug comprehensive
reviews and redesigned to increase the efficiency of the implemented programs thus decreasing
SG. A framework for fiscal discipline can be achieved through strict budget caps and fiscal rules
to achive control over teh government expenditure. Efficiency can also be improved through
privatization of the inefficient state-owened enterprices. Moreover, utilizing technology that
would automate government processes, enhance service delivery, and streamline operations,
thereby reducing the need for extensive bureaucracies can reduce SG. Furthermore, decreasing
the state ownership of assets, controlling government enterprises and investment, reducing
transfers and subsidies, and decreasing government expenditure. However, the government
budget might be hampered or in a country like Tiirkiye, where agricultural production as a sector
iS very important, a decrease in subsidies might worsen the sector. Thus, all those actions has to
be taken cautiously.

Property rights include the protection of property rights, regulatory costs of the sale of
real property, military interference in rule of law and politics, gender disparity adjustment,
impartial courts, judicial independence, integrity of the legal system, legal enforcement of
contracts, reliability of police, and business costs of crime adjustment that has to be considered
to be improved to progress economic freedom that might promote economic growth. For
example, PR including ownership governing laws regarding transfer and use of land, intellectual
property and financial assets, need to be designed in a way that is clear, comprehensive, and
easily accessible to all citizens and businesses. Moreover, the transparency and predictability of
the government actions should be ensured, providing equal application for all individuals and
businesses. Furthermore, the land registry system should be modernized and digitalized to
provide clear and secure titles, reducing property registration costs and time. In addition, the
awareness of individuals and businesses regarding property rights and protecting them can be
improved.

The freedom to trade internationally includes tariffs, regulatory trade barriers, black-
market exchange rates, and controls of labour and capital movements that need to be eased to
promote economic freedom. Reducing tariffs, especially for intermediate goods and raw
materials used in domestic production, would decrease the cost, increase competition, and lead
to greater integration into the global economy. Moreover, the restrictions limiting trade can be
reduced through the removal or phase-out of import and export quotas. Furthermore, modernized
digital technologies can automate the submission of all necessary documentation and data to
government agencies involved in the import and export process, which can reduce paperwork
and processing time.

It is vital to promote a decrease in the government’s size, improvements in the protection
of property rights, and freeing international trade to accelerate economic freedom, thus,
sustainable economic growth in Tiirkiye. This study is limited, considering only the main
components of EFI, however, the sub-components of the size of the government, property rights
and free trade have also been considered. Therefore, those factors have to be considered
individually in a future study. Furthermore, this study concentrates only on the investigation of
the causal link between the EFI and its main components. The short and long-run impact of the
components on EFI can be examined in future studies. Another limitation is that the study does
not fully investigate the impact of significant economic shocks that Turkey has
experienced.Thus, future work could involve a more comprehensive analysis of the relationship
between economic freedom and these shocks, such as the 2008 financial crisis and other global
shocks.
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Selecting the Augmented Reality Glasses Used in the Automobile
Manufacturing Industry by Multi-Criteria Decision-Making Methods
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ABSTRACT

Augmented Reality Glasses (ARG) technology has entered people’s lives in recent years by playing virtual
games for entertainment purposes and has also begun to find use in the film industry, storage systems, military field,
and engineering, depending on the desire for innovation. This study aims to select ARG via Multi-Criteria Decision-
Making (MCDM) methods to accelerate, simplify, and activate operational processes in the automobile manufacturing
industry. This study determined eight different ARG alternatives, and nine criteria (battery power, field of view, price,
camera, brightness, display resolution, internal memory, RAM, and weight). The CRITIC method is used in criteria
evaluation, and ARAS, EDAS, and CODAS methods are used in alternative rankings. Vuzix M4000 brand/model
ARG, which has more optimum values than other alternatives, comes first. While finding criterion weights, it can be
said that the CRITIC method finds reasonable and close criterion weights. In future studies, ARGs with different
models and features can be included in the analysis and compared with the findings obtained from this study.

Keywords: Augmented Reality, Automobile Manufacturing Industry, MCDM Methods
JEL Classification: C44, D81, M10

Cok Kriterli Karar Verme Yontemleri ile Otomotiv Uretim Sektériinde Kullamlan

Artirllmis Gerg¢eklik Gozliiklerinin Secimi
(074

Artirllmig Gergeklik Gozliikleri (ARG) teknolojisi son yillarda eglence amagli sanal oyunlar oynamasiyla
insanlarin hayatina girmis olup yenilik istegine bagli olarak film endiistrisi, depolama sistemleri, askeri alan ve
miihendislikte de kullanim alani bulmaya baslamistir. Bu caligmada, otomobil {iretim endiistrisinde operasyonel
stirecleri hizlandirmak, basitlestirmek ve etkinlestirmek i¢in Cok Kriterli Karar Verme (CKKV) yontemleriyle ARG
secimi yapilmasi amaglanmustir. Bu ¢alismada sekiz farkli ARG alternatifi ve dokuz kriter (pil giicii, goriis alani, fiyat,
kamera, parlaklik, ekran ¢oziiniirliigli, dahili bellek, RAM ve agirlik) belirlenmigtir. Kriter degerlendirmesinde
CRITIC yontemi, alternatif siralamalarinda ise ARAS, EDAS ve CODAS yontemleri kullanilmistir. Diger
alternatiflere gore daha fazla optimum degere sahip olan Vuzix M4000 marka/model ARG ilk sirada gelmektedir.
Kriter agirliklar1 bulunurken CRITIC yonteminin makul ve yakin kriter agirliklar1 buldugu séylenebilir. Gelecekteki

caligmalarda, farkli model ve 6zelliklere sahip ARG'ler analize dahil edilebilir ve bu ¢aligmadan elde edilen bulgularla
karsilastirilabilir.
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1. INTRODUCTION

Today, many transactions take place at a dizzying speed in the virtual world, much more
advanced than in the past. The evolution of technological devices that began with the telegraph,
radio, and then television has now been replaced by smartphones and tablets. People now spend
most of their daily time in the virtual world, and artificial intelligence-powered conversational
robots such as ChatGPT are emerging. Humans thus found themselves in the midst of an
irreversible technological revolution. So much so that of the 8,1 billion people living in the
world, almost 5.5 billion use mobile phones, 5,1 billion use the internet, and 4,7 billion use
social media (Keles, 2024:215). On the other hand, Augmented Reality (AR) is one of the smart
and cutting-edge technologies, such as the Internet of Things, blockchain, cloud-based systems,
big data, robots, and digital twins (Prathibha et al., 2024:63). AR pairs physical world
information with digital information, creating an interactive space that helps users explore,
interact, and learn. AR is attracting increasing attention from academia, entertainment,
construction, government, and automotive industry because it complements reality with virtual
reality by adding objects of the digital world to the real world in real-time (Mishra & Singh,
2024:173; Ikiz et al., 2019:1).

Augmented Reality Glasses - ARG technology has entered people’s lives in recent years,
mostly through the use of virtual games for entertainment. ARG usage areas are developing
depending on the desire for innovation in the film industry, storage systems, the military field,
engineering, manufacturing, maintenance, human-robot collaboration, and advertising (Mariyam
et al., 2022:141). In virtual reality, users can watch and participate in all objects in an artificial
environment as if they were in a different world. AR, on the other hand, is the integration of the
real and the virtual by using a camera to add/overlay virtual objects in areas that users can touch,
see, and feel in real environments. As a direct or indirect display of a physically real
environment, AR is enriched with additional digital information about the viewed object, often
in textual or pictorial form (Balco et al., 2022:315). The user can interact with both the real
world and virtual data. Using optical-based ARG technology, data such as personal information,
images and video can be added to the live environment that the user is viewing/presence via the
screen. ARGs aim to bring various virtual environments, such as location services, the internet,
and social media, in front of the eyes (Aydin, 2018:566). ARG technology involves different
hardware tools attached to a pair of wearable glasses with a camera; it is used by adding
elements such as sensors, screen, processor, memory, and battery.

The automotive industry has continuously remained at the forefront of taking advantage
of the latest technological advances such as virtual model and prototyping, automated vehicle
safety, advanced manufacturing techniques based on complex robotic systems, and user-friendly
interfaces to improve driving (Boboc et al., 2020:1). AR technologies enable tasks of different
content such as maintenance, repairing, diagnostics, testing, inspection, safety, and training in
the automobile manufacturing industry (Dini and Mura, 2015:22). AR technologies are helping
to realize the desired structural changes in the car by improving the 3D visual presentation and
using visual images for effective comparison (Mishra and Singh, 2024:174). Automobile
companies such as Audi, BMW, Bosch, Ford, Porsche, VW, and Volvo are the first to adopt AR
in their digitalization strategies (Omerali & Kaya, 2022:8).

This study was motivated by the literature gap on the use of ARGs in the automobile
manufacturing industry and was designed to fill this gap. In this case, there is a need to explore
alternatives with different devices and equipment together. The optimal evaluation of more than
one alternative according to more than one criterion indicates the existence of a multi-criteria
decision problem. When a multi-criteria assessment is required in a market where there are many
alternatives, it is important to select a more appropriate one from the various multi-criteria
decision methods (MCDM), which includes a wide range of methods. When alternative ARGs
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on the market were considered for this study, it was decided that it would be more appropriate to
use the CRITIC, ARAS, EDAS, and CODAS model to evaluate ARGs with different properties.
This is because the CRITIC method ensures that the criteria are given greater weight by taking
into account the correlation between the criteria, helping the decision maker to make more
effective decisions by using mathematical methods on a scientific basis. In this context, the
original contribution of the study lies in the use of the CRITIC method—a rational criterion
weighting approach—to assign weights to the criteria, and in the integration of these weights
into three different multi-criteria decision-making (MCDM) techniques for the evaluation of
results. In this way, only the initial decision matrix containing the alternative values was used
throughout all stages of the analysis, avoiding intuitive and subjective value judgments.

The remainder of the study is organized as follows: In the second section, we summarize
the review of the literature, and we investigate the materials and research methodology used in
Section 3. We demonstrate the analysis and results in Section 4. The conclusions, limitations,
and future scope of the study are provided in the last section.

2. LITERATURE REVIEW

The use of wearable technologies is more important in creating a safe working area and
IS seen as a promising solution in terms of increasing the safety of employees in sectors where
occupational accidents are common, contributing to reducing accidents, and improving industrial
efficiency by reducing hazards and risks (Aksiit et al., 2024:1). Wearable and non-wearable
devices can be used for the AR experience, depending on whether the user wants more flexibility
and free hands (Mariyam et al, 2022:146). Today, many automotive industry manufacturers have
shown great interest in AR, especially due to its accessibility and potential to produce innovation
solutions (Boboc et al., 2020:1). Various studies have been conducted in the literature on AR,
which has become increasingly important in recent years.

Renzi et al. (2017) investigate the decision-making methods in engineering design to
solve the most common automotive engineering problems involved in the design process. Aydin
(2018) aims to ARG selection (Sony Smart Goggles, VuzixM100, Optinvent Ora-1, Meta Pro,
Epson Moverio BT-200) via the six criteria (functionality, ease of use, design standards,
effectiveness, portability, price, with the criteria weight values 0.20, 0.16, 0.14, 0.16, 0.13, 0.19
respectively) based on AHP and neutrosophic MULTIMOORA. Basoglu et al (2018)
investigated physicians’ use of ARGs and their adoption of these products in the Turkish
medical industry using an exploratory model based on the technology acceptance model. Blanco-
Novoa et al. (2018) reviews the Industrial AR (IAR) applications for shipbuilding and smart
manufacturing, then details the most relevant IAR hardware and software tools, and describes an
IAR system. Boboc et al. (2020) presents a systematic review of existing AR systems in the
automotive field. They investigated 55 studies from 2002 to 2019. Atici-Ulusu et al. (2021)
investigated the effects of ARGs on the cognitive loads of employees in the automotive industry.
They found that there was less cognitive load on employees when using ARGs. Danielsson et al
(2020) provided an overview of the current state of knowledge and future challenges of ARGs
from the assembly operators’ perspective for industrial applications. They focused on the study,
which includes the lack of standards in the design of assembly instructions, the limited field of
view of the ARG, and the fact that guidelines for the design of instructions focus on presenting
contextual information and limiting distortion of reality). Kamble et al. (2021) collected data
from the purchasing, manufacturing, and logistics and marketing firms with a large group
decision-making technique and used circular economy practices in the automobile component
manufacturing industry.
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Balco et al. (2022) analyzed the level of knowledge and interest in VR and AR
technologies in Slovak manufacturing companies. Mariyam et al. (2022) investigated to
determine the future of AR by analyzing how it can be used in various industries, including what
types of AR devices are used and how they are tracked. Omerali and Kaya (2022) identified the
most critical nine AR software selection criteria and used the spherical fuzzy COPRAS to select
the AR application (Vuforia, Wikitude, Amazon Sumerian, and ARCore). Touami et al. (2022)
investigates AR maintenance aid systems with a Fuzzy TOPSIS using seven criteria (3D data,
extreme situation, vocal, gesture, hand free, weight, cost) and four alternatives (Hololens, Tablet,
Smartphone, Vuzix). Abdelhafeez and Myvizhi (2023) investigate the feasibility of using
wearable technologies in education to improve safety and reduce risks with a neutrosophic
MCDM (CRITIC method) model. Gutiérrez et al. (2023) propose to describe, prioritize, and
group the quality attributes related to the user experience of AR applications with fuzzy
cognitive maps and DEMATEL. Koutromanos and Kazakou (2023) investigated the relative
scope, theoretical framework, methodological design, and factors found to influence the
acceptance or use of ARGs in 21 empirical research activities published from 2015 to 2022 on
the acceptance of ARGs in all applicable fields.

Aksiit et al. (2024) investigated the use of wearable technologies in 5 different sectors
(construction, mining, agriculture, textile, and chemistry) using 8 criteria (smart helmets, HAVS
(Hand-Arm Vibration Syndrome), smart vests, smart glasses, armband, life bands, wearable
cameras, and emergency medical information labels) and using AHP-PROMETHEE MCDM
methods. Morales Méndez and Veldzquez (2024) investigated an analysis of the integration of
AR in the context of Industry 4.0 using 60 relevant studies from the Scopus and Web of Science
databases. Nguyen (2024) discusses the selection of AR providers for educational purposes
using Spherical Fuzzy Sets (SFCs), applying SF-Delphi to determine the relative importance of
eight key metrics, then evaluating and ranking 10 global AR providers using SF-TOPSIS.
Prathibha et al. (2024) investigated the application of AR and virtual reality technologies for the
maintenance and repair of automobile and mechanical equipment.

It has been observed that studies have been carried out in recent years due to the recent
introduction of AR technologies into human life. Although there are frequent studies on AR,
only one study specific to ARG selection has been found. Aydin (2018) compared a limited
number of alternatives (5 ARGs) with an insufficient number of criteria (6 criteria). Since the
five criteria are qualitative, they were scored based on the view received from experts whose
number and expertise were not specified. However, if the variable values of ARGs obtained
from the market were used, more objective data could be obtained. In order to fill this gap in the
literature, it is envisaged to make an evaluation using objective data of much more criteria whose
data can be obtained from the market.

3. MATERIAL AND METHODS

Decision makers have some difficulties in situations where many criteria with different
levels of importance must be taken into consideration. In this case, they sometimes make
decisions intuitively, influenced by their own knowledge, experience and emotions. However, in
such situations, which are often misleading, MCDM techniques have recently become popular in
the literature and are increasingly being used.

MCDM techniques are useful for decision makers and stakeholders to make a more
logical and scientifically defensible decision by providing a mathematical methodology that
includes the values and technical information of decision makers and stakeholders to choose the
best solution for the encountered problems (Linkov and Moberg, 2012: 3). In this context, the
most appropriate alternative can be selected among eight ARGs that are affected by many
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criteria and have different characteristics. This study used price, screen size, weight, field of
view, battery, resolution, brightness, RAM, and internal memory criteria determined by the
market data to select the most suitable ARG.

For this purpose, criteria values are determined with the CRITIC technique introduced in
the following sections and alternative ARGs are ranked from best to worst with the ARAS,
EDAS, and CODAS techniques. These techniques were preferred because they were introduced
to the literature in recent years and are up-to-date ranking techniques. Thus, while the most
appropriate decision was made in a complex situation, it was also possible to compare the results
of different techniques.

3.1. CRiteria Importance Through Intercriteria Correlation (CRITIC)

Subjective approaches depend on the decision makers’ experience, knowledge, and
perception of decision makers regarding problems while determining the weight values of
criteria. In order to overcome such problems, it is preferred to use objective weighting
approaches (Madic and Radovanovic, 2015:200). For such cases, the CRITIC technique
proposed by Diakoulaki et al. (1995) uses the decision matrix directly instead of subjective
methods such as expert opinion in criteria weighting and, unlike some other weighting methods,
does not require pairwise comparison (Tus and Ayta¢ Adali, 2019:529). The application stages
of the technique are as follows (Wang and Zhao, 2016: 2385-2386):

Creating the Decision Matrix; At this stage, “m x n” dimensional decision matrix is
created, as shown in Equation 1. Here “m” refers the number of decision alternatives and “n”
refers number of decision criteria.

Xo1 Yoz Yon
I11 xlz ‘11]‘1

X H H : 1
Iml Jme Imn

Normalization of the Decision Matrix; At this stage, the decision matrix is normalized

by considering whether the criteria are benefit-oriented and cost-oriented (x!’.‘j.). Equation 2 is

used for the normalization of benefit, and Equation 3 is used for the normalization of cost
criteria.

- ~min
P A |
li’j - ymax _ I_ma'n 2
J J
SMax _ ..
oo Xij
ij ymax _ ymin 3
J J

Creating the Relationship Coefficient Matrix; At this stage, the relationship
coefficient matrix is created to determine the extent of the relationships between the criteria.
This matrix consists of correlation coefficients. This matrix, which consists of linear relationship

coefficients (p;1), is calculated by the Equation 4.
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Calculation of total information (C;) in the jth criteria; In the process of determining

the criteria weight values, both the standard deviation of the criteria and the correlation between
other criteria are included. The standard deviation of the normalized criteria values according to
the columns and the correlation coefficients of all column pairs are used to determine the criteria

contrast. Therefore, at this stage, the total information value (C;) in the jth criteria, which
combines the contrast intensity and contradictions in the criteria, is calculated by the Equation 6,

with the value (g;) calculated by the Equation 5 to express the standard deviation value of the
criteria.

1 m—1

m _ _ 2

G = 0; [l_pjk) 6
k=1

Determination of criteria weights; At this stage, criteria weights are determined by
dividing the information values of the criteria by the total information values by using the
Equation 7.

G
W. =
T X G !

As with all multi-criteria decision-making techniques, the application stages of the
CRITIC technique, which starts with the initial matrix, can be followed in ANNEX-A.

3.2. Additive Ratio Assessment (ARAS)

Most of the MCDM techniques in the literature are based on a ranking for the selection
of the best alternative. For this purpose, the relative distances of the alternatives to the ideal
solution are determined or the utility function values obtained in the solution are compared with
the ideal solution values. However, the ARAS method proposed by Zavadskas and Turskis
(2010) is different from the others; the utility function values of the alternatives are compared
with the utility function value of the optimal alternative that the decision maker later included
(Aygin, 2019: 51-52). The method takes its name from the ratio of the utility function of the
alternatives to the optimal utility function at the end of the application stages and is also known
as benefit-ratio analysis (Dinger, 2019: 47). In this respect, the ARAS method is based on
quantitative measurements and utility theory (Ozbek, 2017: 59). The application stages of the
ARAS method are as follows (Zavadskas and Turskis, 2010: 163-165);
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Determination of Decision Matrix; At this stage, unlike other techniques, the optimal
value row is added to the matrix specified in Equation 1 and the decision matrix is created. In
determining the optimal value row; Equation 8 is used for benefit, and Equation 9 is used for
cost criteria.

Xg; = Maxx;
0 : ij 8

Xo; = minx;; 9

Creating the Normalized Decision Matrix; At this stage, Equation 10 is used for
benefit-oriented criteria and Equation 11 is used for cost-oriented criteria.

F.
’ i=0 Xij 10
X 1”;"?';'
= yvm (17 11
’ Ea=0(1fl'ij)

Obtaining the Weighted Normalized Decision Matrix; As in other MCDM

techniques, the normalized decision matrix is created by multiplying the weight value (w;)
determined for each criterion with the Decision Matrix.

Calculation of Optimality Function and Benefit Degree; At this stage, the optimality
function (S;) of each alternative is calculated by using the Equation 12. Finally, by calculating
the ratio of each §; values to the optimality value of the best decision alternative (S5;), as shown

with the Equation 13, the benefit degree (X;) of the alternatives is found to rank the alternatives.

n

S; = Z Xy 12

=1

K.=—
S, 13
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As with all multi-criteria decision-making technigues, the application stages of the
ARAS technique, which starts with the initial matrix, can be followed in ANNEX-B.

3.3. Evaluation Based on Distance from Average Solution (EDAS)

The basic basis of the EDAS technique proposed by Ghorabaee et al. (2015) is two
distance measurements determined as Positive Distance from Average (PDA) and Negative
Distance from Average (NDA) (Stanujkic et al., 2017: 7). The application stages of the EDAS
technique are as follows (Ghorabaee et al., 2015: 438-441; Karabasevic, 2018: 58-59);

Determination of the Decision Matrix; At this stage, “m x n” dimensional decision
matrix specified in Equation 1 is created.

Determining the average solution according to all criteria; At this stage, it is
calculated the average value of each criterion by using the Equation 14, and obtained

Av = [4V;] _ type of matrices.

n
X
i=1""1]
Ay, ===— 14

Calculation of Positive Distance from Average (PDA) Value; At this stage, Positive
Distance from Average (PDA) values are calculated by the Equation 15 for benefit-oriented
criteria and Equation 16 for cost-oriented criteria.

maks. (0; (X;; — AV;
ppa. ks (0 (X — AV;)) .

maks. (0; (AI’} - X:'j))

v,

16

PDA;; =

Calculation of Negative Distance from Average (NDA) Values; At this stage,
Negative Distance from Average (NDA) values are calculated by the Equation 17 for benefit-
oriented criteria and Equation 18 for cost-oriented criteria.

_ maks. (0; (AI’} _X:'j})

ij Alf:,

NDA. . — maks. (0; (XU' — AV} ))

18
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As a result of the calculations, a matrix is obtained in the form of PDA = [PD4,;]
for PDA and in the form of NDA = [NDA!-j]Mm for NDA to indicate the positive and negative
distances of the ith alternative according to the jth criterion.

Calculation of Weighted Total Values of PDA and NDA,; At this stage, the criteria
weight values (w;) determined with different methods and the PDA and NDA values calculated
in the previous stage are used in Equation 19 to calculate the Weighted Total Vales of PDA (SP;)
and in Equation 20 to calculate the Weighted Total VVales of NDA (SN, ).

m
j=1
m
SN; = ) w; NDA, 20
j=1

Normalizing SP and SN Values; At this stage, Normalized Weighted Total PDA
Values (NSP;) are calculated by the Equation 21 and Normalized Weighted Total NDA Values
(NSN,) are calculated by the Equation 22.

Nsp = — 0

' maks.; (SP) 21
NSN, = 1 s

v maks.; (SN;) 22

Calculating the Evaluation Score; At this stage, an evaluation score is calculated for

all alternatives by taking the average of the calculated NSP; and NSN; values and the alternatives
are ranked.

As with all multi-criteria decision-making techniques, the application stages of the
EDAS technique, which starts with the initial matrix, can be followed in ANNEX-C.
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3.4. COmbinative Distance-based ASsessment (CODAS)

The CODAS technique, which determines the preferability of alternatives to each other
according to Euclidean and Taxicab! distances, was proposed by Ghorabaee et al. (2016).
Accordingly, the Euclidean distance is determined first. If two alternatives have equal or very
close to Euclidean distances, the solution is reached using the Taxicab distance. In the CODAS
method, Euclidean and Taxicab distance values are measured for the 1>-norm and I'-norm
indifference fields, respectively. In other words, in the CODAS method, alternatives in the 12-
norm indifference field are evaluated first (Euclidean distance approach). If the alternatives
cannot be compared in this field (they are equal or very close to each other), the 1'-norm field is
taken into consideration (Taxicab distance approach). In this process, each alternative pair must
be compared pairwise (Bakir and Alptekin, 2018: 1341). The application stages of the CODAS
method can be listed as follows (Badi et al., 2018: 616-617);

Determination of the Decision Matrix; At this stage, “m x n” dimensional decision
matrix specified in Equation 1 is created.

Normalization of the Decision Matrix; At this stage, the decision matrix is normalized
by using the Equation 23 for the benefit-oriented criteria and Equation 24 for the cost-oriented
criteria.

X;;
= ——— 23
Max X;;
:
minx,;
ngj = — 24
y X

i

Obtaining the Weighted Normalized Decision Matrix; A weight value (w;) is

determined for each criteria by using some other MCDM techniques or expert opinion. Then, the
weighting of the normalized decision matrix is provided by the Equation 25.

Tij = Wity 25

Determination of Negative Ideal Solution Value; At this stage, the negative ideal
value is determined by the Equation 26 and Equation 27.

ns = [ns;] - 26

U expresses the distance between two points in the coordinate system, calculated only in vertical and horizontal

routes. For example; Taxicab Distance between points A and B, where A (0, 0) and B (3, 5), is 8 units. In other words,
Taxicab Distance expresses the longest route between two points in the coordinate system.
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ns; = mint;
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Determination of Euclidean and Taxicab Distance Values; In order to determine the
distance with the negative ideal solution value at this stage; Euclidean Distance Value (E;) is

determined by the Equation 28 and Taxicab Distance Value (T;) is determined by the Equation
29.

-
2
E;, = Z (T:'j - nsj) 28
NI

m
T, = Zl?}j - nsjl 29
j=1

Creating the Relative Evaluation Matrix; At this stage, the Relative Evaluation
Matrix is created by the Equation 30 and Equation 31.

Ra = [ha'k]nxn 30

hye = (E; — B ) + (Y(E; — Ep) = (T, — Ty.)) 31

The k index in Equation 31 means k € {1, 2, ..., n}. In addition, the threshold value 1,
which is used to define the equality of the Euclidean Distance Value between two alternatives, is
found by the Equation 32.

1 eger |x|

) _[ =T
Y = Oeger|x| <t

32

The 7 index in Equation 32 is a threshold value determined by the decision maker,
usually between 0.01 and 0.05. If the difference between the Euclidean distance values of two

alternatives is less than 7, these two alternatives are compared according to the Taxicab distance
value.

Calculation of Evaluation Scores of Alternatives; At this stage, the scores (H;) of each
alternative, as the basis for evaluation, are calculated by the Equation 33.
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H= ) hy 33
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Obtaining the Ranking Value; Finally, the alternatives are ranked according to their
evaluation scores. Here, due to the nature of the CODAS method (since the negative ideal
solution is taken as basis), the alternative with the smallest score will be the best alternative.

As with all multi-criteria decision-making techniques, the application stages of the
CODAS technique, which starts with the initial matrix, can be followed in ANNEX-D.

4. RESULTS

As in many decisions, the ARG procurement decision is made depending on many
criteria of different importance levels. At this point, MCDM techniques are important for
decision makers. There are many techniques in the literature of MCDM techniques, which have
made significant progress in recent years. These techniques, which are used in a wide range of
areas and whose numbers are increasing day by day, not only make the job of decision makers
easier, but also encourage them to act rationally depending on the application stages. Because
most of the decisions that do not include these techniques are intuitive and are affected by the
personal characteristics of the decision makers.

The motivation of this study is that there are not many studies (except for Aydin, 2018)
that provide a solution to a decision problem regarding ARG procurement in the literature
research. In this context, the procurement decision of the most suitable one among eight different
ARGs sold in the market (Vuzix M4000, Rokid Glass 2 Wifi, RealWear Navigator 500, Magic
Leap 2 Developer Pro, Lenovo ThinkReality A3, Nreal Light Developer Kit, TCL RayNeo X2,
Epson Moverio BT-45C) was made depending on nine different criteria (price, screen size,
weight, field of view, battery, resolution, brightness, RAM memory, internal memory). In the
study where alternative ARGs were ranked by the three different MCDM techniques (ARAS,
EDAS, CODAS), CRITIC technique was used to determine the weight values of the criteria.
Data on the alternatives were collected (360avm, 2024 and the decision matrix was prepared as
shown in Table 1.

Table 1: Decision Matrix

: o _
2 5 2 o = o

2 %y = : o £ 8 sz ¢

2 s g £ 3 i = 5 85 €

< a finifa) @D o4 £ @ x ££ =

Vuzix M4000 161352 28 3350 12,8 40,992 5000 6 64 222
Rokid Glass 2 Wifi 192540 40 10000 8 92,16 1800 2 32 105
RealWear Navigator 500 141758 20 2600 48 42,48 450 4 64 270
Magic Leap 2 Developer Pro 414924 70 590 12,6 253,44 2000 16 256 260
Lenovo ThinkReality A3 114113 45 590 8 207,36 200 3 32 130
Nreal Light Developer Kit 101337 52 7100 5 207,36 280 6 64 106
TCL RayNeo X2 37171 25 590 16 207,36 1000 6 128 60
Epson Moverio BT-45C 139990 34 3400 8 207,36 1000 4 64 185

In determining the weight values of the criteria, the CRITIC technique, which provides a
rational approach, was preferred. The CRITIC method helps the decision makers make more
effective decisions giving more weight to the criteria by taking into account the correlation
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between them. At this stage, the criteria; price, screen size, and weight were evaluated in terms
of cost-oriented, while the field of view, battery, resolution, brightness, RAM, and internal
memory were evaluated in terms of benefit-oriented. The weight values of the criteria were
calculated by CRITIC technique and presented in Table 2.

Table 2: Criteria Weight Values

Criteria Price FoV Battery Resolution S.deen Brightness Ram Internal Weight
size Memory

Criteria Weight Values 0,1072 0,1092 0,1152 0,1093 0,1272  0,0995 0,0981 0,1052 0,1290

As a result of the analysis conducted with the CRITIC technique, the criteria that should
be taken into consideration the most by decision makers were determined as the “weight”
criterion with a weight value of 12.90%. This was followed by the “screen size” with 12.72%
and the “battery” criteria with 11.52%, respectively.

In the second stage of the analysis, the alternatives were ranked by using three different
MCDM techniques (ARAS, EDAS, CODAS), with the criteria weight values obtained with the
CRITIC. The preference rankings, for decision makers, made by the three techniques are
presented in Table 3.

Table 3: Preference Ranking of Alternatives

Alternatives "I‘i\eFf:ﬁr?ique 'IIE'g:ﬁrSlique '(I;eoclf?rﬁt?ue
Vuzix M4000 1 1 1
Rokid Glass 2 Wifi 5 2 5
RealWear Navigator 500 4 3 4
Magic Leap 2 Developer Pro 2 4 2
Lenovo ThinkReality A3 8 8 8
Nreal Light Developer Kit 6 5 6
TCL RayNeo X2 3 6 3
Epson Moverio BT-45C 7 7 7

As a result of the analysis which are repeated with all three techniques, the “Vuzix
M4000” brand/model ARG stands out as the most optimum alternative that should be preferred
in the decision problem.

5. CONCLUSION

Today, ARGs have found a wide range of uses and have become widespread in parallel
with technological developments. In the automobile manufacturing industry, ARGs enable
assembly assistance, training, maintenance and repair, quality control, design and prototyping,
optimizing production processes, increasing business efficiency and remote support. ARG
procurement, which attracts the attention of individual and business users as well as in almost
every field of industry, requires a critical decision stage due to its high costs. MCDM techniques
can be used in the supply of products that require high investment costs and offer different
features. MCDM techniques, an example application of which is presented for ARG supply in
the study, are important in terms of providing very similar results to each other. However, in
practice, it is generally preferred to use several methods together both in terms of revealing that
the techniques produce strong results and allowing each other to provide them.
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The same decision matrix in the study was solved with ARAS, EDAS and CODAS
techniques and used in the ARG supply decision. Perhaps the most important stage of MCDM
techniques is the weighting stage of the criteria. Although there are many techniques used in the
literature for this stage, the CRITIC technique, which is not affected by personal intuitions and
can produce completely rational results, was preferred in the study. As in this study, the most
important constraint for similar studies is seen in the preparation of the decision matrix. At this
stage, it is sometimes not possible to obtain all data for each alternative. After determining the
criteria that will affect the decision, the most important problem for the correct decision is the
inability to complete the dataset for decision matrix. At this point, although it is necessary to
abandon any of the criteria and/or alternative subject to analysis, this is not a preferred situation
in terms of good results. There are differences in the ranking of alternatives in analyses
conducted with different techniques. Nevertheless, it is seen that the results are quite close to
each other. Accordingly, it is recommended to use several methods together in similar studies.
This is important both for the comparison of results and for making the right decision.

ARGs (Augmented Reality Glasses) are widely used, particularly in technology-driven
sectors, with the automotive industry standing out among them. ARGs are frequently utilized in
situations such as employee onboarding and training, as well as in helping workers grasp
complex production and maintenance processes more efficiently. In this context, the automotive
sector—where ARGs have found the most widespread application—was selected for the study.
In this sector, ARGs play a critical role in employee training, enhancing comprehension of
technological details, and accelerating workflow completion. ARGs are extensively employed
due to the significant time and cost savings they offer. However, given the high investment costs
associated with this technology, making the correct decision from the outset is particularly
crucial. This study was inspired by the literature gap regarding the use of ARGs in the
automotive manufacturing sector, which has entered people’s lives and found use in the
industrial field in recent years, in parallel with the developments in the age of technology.
Within this scope, the study is considered significant as it employs three different multi-criteria
decision-making (MCDM) techniques for the selection of ARGs in the automotive sector—both
in terms of identifying the most appropriate technology and in demonstrating the comparability
and robustness of the methods used.

Since no similar study has been identified in the existing literature, it can be stated that
the current study makes significant contribution to the field, to decision makers who will choose
ARGs, and to those in the field of application. Aydin (2008) utilized six criteria—functionality,
ease of use, design standards, effectiveness, portability, and price—that allow for subjective
evaluations within the AHP method. In contrast, the present study conducted comparisons using
only objective data, applying criteria such as price, screen size, weight, field of view, battery,
resolution, brightness, RAM, and internal memory. Given that the only common criterion
between the two studies is price, it would be insufficient to draw direct comparisons.
Furthermore, the criteria selected in this study are noteworthy for enabling objective evaluation,
which strengthens the contribution it makes to the literature.

Accessing data from open-access sources can be considered as a limitation in the
selection of criteria and brands that make up the data set. In future studies, ARGs with different
models and features can be included in the analysis. However, due to the nature of MCDM
methods, choosing from more alternatives with more evaluation criteria allows for more robust
results. Since the price criterion is an important choice variable in this type of decision problem,
access to accurate information is important. Similarly, the analysis can be repeated by using
different techniques in both the weighting of the criteria and the ranking of the alternatives.
Since different results may be obtained in future studies, it may be recommended to use hybrid
models carried out with at least two techniques to compare the findings and prevent possible
processing errors.
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ANNEX-A (CRITIC Application Stages)
Table 1: Decision Matrix (Equation 1)

C1 C2 C3 C4 C5 C6 C7 C8 C9
Vuzix M4000 161352 28 3350 12,8 40,992 5000 6 64 222
Rokid Glass 2 Wifi 192540 40 10000 8 92,16 1800 2 32 105
RealWear Navigator 500 141758 20 2600 48 42,48 450 4 64 270
Magic Leap 2 Developer Pro 414924 70 590 12,6 253,44 2000 16 256 260
Lenovo ThinkReality A3 114113 45 590 8 207,36 200 3 32 130
Nreal Light Developer Kit 101337 52 7100 5 207,36 280 6 64 106
TCL RayNeo X2 37171 25 590 16 207,36 1000 6 128 60
Epson Moverio BT-45C 139990 34 3400 8 207,36 1000 4 64 185

Table 2: Normalization of the Decision Matrix (Equation 2 and Equation 3)

C1 C2 C3 C4 C5 C6 Cc7 C8 C9
Vuzix M4000 0.3287 0.0000 0.7714 0.8400 0.7067 0.8186 0.0000 0.7143 0.8571
Rokid Glass 2 Wifi 0.4113 0.2408 0.2143 0.6000 0.0000 0.9302 0.6667 1.0000 1.0000

RealWear Navigator 500 0.2769 0.0070 1.0000 1.0000 0.7864 0.0000 0.9479 0.8571 0.8571
Magic Leap 2 Developer Pro 1.0000 1.0000 0.9524 0.0000 1.0000 0.8233 0.6250 0.0000 0.0000
Lenovo ThinkReality A3 0.2037 0.7831 0.3333 0.5000 1.0000 0.9302 1.0000 0.9286 1.0000
Nreal Light Developer Kit ~ 0.1699 0.7831 0.2190 0.3600 0.3082 1.0000 0.9833 0.7143 0.8571
TCL RayNeo X2 0.0000 0.7831 0.0000 0.9000 1.0000 0.7442 0.8333 0.7143 0.5714
Epson Moverio BT-45C 0.2722 0.7831 0.5952 0.7200 0.7014 0.9302 0.8333 0.8571 0.8571

Table 3: Creating the Relationship Coefficient Matrix (Equation 4)

C1 C2 C3 C4 C5 C6 c7 C8 C9
Vuzix M4000 1.0000 0.1803 0.6192 -0.7080 0.0873 0.0475 -0.2959 -0.7740 -0.7070
Rokid Glass 2 Wifi 0.1803 1.0000 -0.3143 -0.6580 0.3454 0.5421 0.4650 -0.4650 -0.5042

RealWear Navigator 500 0.6192 -0.3143 1.0000 -0.0727 0.3083 -0.5420 -0.3233 -0.4382 -0.3478
Magic Leap 2 Developer Pro -0.7080 -0.6580 -0.0727  1.0000 0.0143 -0.5260 -0.0935 0.6746 0.5646
Lenovo ThinkReality A3 0.0873 0.3454 0.3083 0.0143 1.0000 -0.2586 0.0483 -0.4262 -0.4892
Nreal Light Developer Kit 0.0475 0.5421 -0.5420 -0.5260 -0.2586 1.0000 -0.1400 -0.0643 0.0124
TCL RayNeo X2 -0.2959 0.4650 -0.3233 -0.0935 0.0483 -0.1400 1.0000 0.2242 0.1255
Epson Moverio BT-45C -0.7740 -0.4650 -0.4382 0.6746 -0.4262 -0.0643 0.2242 1.0000 0.9600

Table 4: Calculation of Total Information (C;) (Equation 5 and Equation 6)

C1 C2 C3 C4 C5 C6 C7 C8 C9
Vuzix M4000 0.0000 0.8197 0.3808 1.7080 0.9127 0.9525 1.2959 1.7740 1.7070
Rokid Glass 2 Wifi 0.8197 0.0000 1.3143 1.6580 0.6546  0.4579 0.5350 1.4650 1.5042

RealWear Navigator 500 0.3808 1.3143 0.0000 1.0727 0.6917 1.5420 1.3233 1.4382 1.3478
Magic Leap 2 Developer Pro 1.7080 1.6580 1.0727 0.0000 0.9857 1.5260 1.0935 0.3254 0.4354
Lenovo ThinkReality A3 0.9127 0.6546 0.6917 0.9857 0.0000 1.2586 0.9517 1.4262 1.4892
Nreal Light Developer Kit ~ 0.9525 0.4579 1.5420 1.5260 1.2586 0.0000 1.1400 1.0643 0.9876
TCL RayNeo X2 1.2959 0.5350 1.3233 1.0935 0.9517 1.1400 0.0000 0.7758 0.8745
Epson Moverio BT-45C 1.7740 1.4650 1.4382 0.3254 1.4262 1.0643 0.7758 0.0000 0.0400
Total 9.5506 8.4087 9.1109 8.8048 8.3703  8.9290 7.9897 8.3090 8.3856

Standart Deviation 0.2957 0.3987 0.3732 0.3268 0.3625 0.3226 0.3281 0.3112 0.3307
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Cj 2.8242 3.3525 3.4000 2.8778 3.0343 2.8808 2.6214 2.5858 2.7727

Table 5: Weights of Criteria (Equation 7)

C1 C2 C3 C4 C5 Cé6 c7 C8 C9

0.1072 0.1272 0.1290 0.1092 0.1152 0.1093 0.0995 0.0981 0.1052

ANNEX-B (ARAS Application Stages)

Table 1: Decision Matrix (Equation 1)

Cl C2 C3 C4 C5 C6 C7 C8 (€9
Vuzix M4000 161352 28 3350 128 40,992 5000 6 64 222
Rokid Glass 2 Wifi 192540 40 10000 8 92,16 1800 2 32 105
RealWear Navigator 500 141758 20 2600 48 42,48 450 4 64 270
Magic Leap 2 Developer Pro 414924 70 590 12,6 25344 2000 16 256 260
Lenovo ThinkReality A3 114113 45 590 8 207,36 200 3 32 130
Nreal Light Developer Kit 101337 52 7100 5 207,36 280 6 64 106
TCL RayNeo X2 37171 25 590 16 207,36 1000 6 128 60
Epson Moverio BT-45C 139990 34 3400 8 207,36 1000 4 64 185
Optimal Value Row (Eq. 8 and Eq.9) 37171 40.992 60 70 10000 48 5000 16 256

Table 2: Normalization of the Decision Matrix (Equation 10 and Equation 11)

C1 C2 C3 C4 C5 C6 C7 C8 C9
Optimal Value Row 0.2679 0.2292 0.2152 0.1823 0.2616  0.3404 0.2989 0.2540 0.2667
Vuzix M4000 0.0617 0.2292 0.0582 0.0729 0.0877 0.0908 0.2989 0.0952 0.0667
Rokid Glass 2 Wifi 0.0517 0.1020 0.1230 0.1042 0.2616  0.0567 0.1076 0.0317 0.0333

RealWear Navigator 500 0.0702 0.2212 0.0478 0.0521 0.0680 0.3404 0.0269 0.0635 0.0667
Magic Leap 2 Developer Pro 0.0240 0.0371 0.0497 0.1823 0.0154 0.0894 0.1195 0.2540 0.2667
Lenovo ThinkReality A3 0.0873 0.0453 0.0993 0.1172 0.0154 0.0567 0.0120 0.0476 0.0333
Nreal Light Developer Kit ~ 0.0983 0.0453 0.1218 0.1354 0.1858 0.0355 0.0167 0.0952 0.0667
TCL RayNeo X2 0.2679 0.0453 0.2152 0.0651 0.0154 0.1135 0.0598 0.0952 0.1333
Epson Moverio BT-45C 0.0711 0.0453 0.0698 0.0885 0.0890 0.0567 0.0598 0.0635 0.0667

Table 3: Weighted Normalized Decision Matrix

C1 C2 C3 C4 C5 C6 c7 C8 C9
Optimal Value Row 0.0287 0.0246  0.0231  0.0195 0.0280 0.0365 0.0320 0.0272 0.0286
Vuzix M4000 0.0066 0.0246  0.0062  0.0078 0.0094 0.0097 0.0320 0.0102 0.0071
Rokid Glass 2 Wifi 0.0055 0.0109 0.0132 0.0112 0.0280 0.0061 0.0115 0.0034 0.0036

RealWear Navigator 500 0.0075 0.0237 0.0051  0.0056 0.0073 0.0365 0.0029 0.0068 0.0071
Magic Leap 2 Developer Pro  0.0026 0.0040  0.0053  0.0195 0.0017 0.0096 0.0128 0.0272 0.0286
Lenovo ThinkReality A3 0.0094 0.0049 0.0106 0.0126 0.0017 0.0061 0.0013 0.0051 0.0036
Nreal Light Developer Kit 0.0105 0.0049 0.0131  0.0145 0.0199 0.0038 0.0018 0.0102 0.0071
TCL RayNeo X2 0.0287 0.0049 0.0231  0.0070 0.0017 0.0122 0.0064 0.0102 0.0143
Epson Moverio BT-45C 0.0076 0.0049 0.0075 0.0095 0.0095 0.0061 0.0064 0.0068 0.0071
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Table 4: Optimality Function Degree (Eq. 12), Benefit Degree (Eqg. 13.) and Ranking

s, K, Rank
Optimal Value Row 0.2483 2.1825

Vuzix M4000 0.1137 1.0000 1
Rokid Glass 2 Wifi 0.0934 0.8216 5
RealWear Navigator 500 0.1026 0.9017 4
Magic Leap 2 Developer Pro 0.1113 0.9781 2
Lenovo ThinkReality A3 0.0551 0.4845 8
Nreal Light Developer Kit ~ 0.0858 0.7545 6
TCL RayNeo X2 0.1083 0.9524 3
Epson Moverio BT-45C 0.0654 0.5752 7

ANNEX-C (EDAS Application Stages)

Table 1: Decision Matrix (Equation 1)

Cl Cc2 C3 C4 C5 C6 c7 C8 Cc9
Vuzix M4000 161352 28 3350 12,8 40,992 5000 6 64 222
Rokid Glass 2 Wifi 192540 40 10000 8 92,16 1800 2 32 105
RealWear Navigator 500 141758 20 2600 48 42,48 450 4 64 270
Magic Leap 2 Developer Pro 414924 70 590 12,6 253,44 2000 16 256 260
Lenovo ThinkReality A3 114113 45 590 8 207,36 200 3 32 130
Nreal Light Developer Kit 101337 52 7100 5 207,36 280 6 64 106
TCL RayNeo X2 37171 25 590 16 207,36 1000 6 128 60
Epson Moverio BT-45C 139990 34 3400 8 207,36 1000 4 64 185

Average Value (Eq. 14) 162898.1 157.314 167.25 39.25 35275 155 1466.25 5875 88

Table 2: Positive Distance from Average (PDA) (Equation 15 and Equation 16)

C1 C2 C3 C4 C5 C6 c7 C8 C9
Vuzix M4000 0.0095 0.7394 0.0000  0.0000 0.0000 0.0000 2.4101 0.0213 0.0000
Rokid Glass 2 Wifi 0.0000 0.4142 0.3722  0.0191 1.8349 0.0000 0.2276 0.0000 0.0000

RealWear Navigator 500 0.1298 0.7300 0.0000  0.0000 0.0000 2.0968 0.0000 0.0000 0.0000
Magic Leap 2 Developer Pro 0.0000 0.0000 0.0000  0.7834 0.0000 0.0000 0.3640 1.7234 1.9091
Lenovo ThinkReality A3 0.2995 0.0000 0.2227  0.1465 0.0000 0.0000 0.0000 0.0000 0.0000
Nreal Light Developer Kit ~ 0.3779 0.0000 0.3662  0.3248 1.0128 0.0000 0.0000 0.0213 0.0000
TCL RayNeo X2 0.7718 0.0000 0.6413  0.0000 0.0000 0.0323 0.0000 0.0213 0.4545
Epson Moverio BT-45C 0.1406 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Table 3: Negative Distance from Average (NDA) (Equation 17 and Equation 18)

C1l C2 C3 C4 C5 C6 C7 C8 C9
Vuzix M4000 0.0000 0.0000 0.3274 0.2866 0.0503 0.1742 0.0000 0.0000 0.2727
Rokid Glass 2 Wifi 0.1820 0.0000  0.0000 0.0000 0.0000 0.4839 0.0000 0.6596 0.6364

RealWear Navigator 500 0.0000 0.0000 0.6143 0.4904 0.2629 0.0000 0.6931 0.3191 0.2727
Magic Leap 2 Developer Pro  1.5471 0.6110  0.5546 0.0000 0.8327 0.1871 0.0000 0.0000 0.0000
Lenovo ThinkReality A3 0.0000 0.3181  0.0000 0.0000 0.8327 0.4839 0.8636 0.4894 0.6364
Nreal Light Developer Kit 0.0000 0.3181  0.0000 0.0000 0.0000 0.6774 0.8090 0.0000 0.2727
TCL RayNeo X2 0.0000 0.3181  0.0000 0.3631 0.8327  0.0000 0.3180 0.0000 0.0000
Epson Moverio BT-45C 0.0000 0.3181  0.1061 0.1338 0.0361 0.4839 0.3180 0.3191 0.2727
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Table 4: Weighted Total Values of PDA (NSP;) (Equation 19)

Cl C2 C3 C4 C5 C6 C7 C8 C9
Vuzix M4000 0.0010 0.0941 0.0000  0.0000  0.0000 0.0000 0.2398 0.0021 0.0000
Rokid Glass 2 Wifi 0.0000 0.0527 0.0480  0.0021  0.2113 0.0000 0.0226 0.0000 0.0000
RealWear Navigator 500 0.0139 0.0929 0.0000  0.0000  0.0000 0.2292 0.0000 0.0000 0.0000
Magic Leap 2 Developer Pro 0.0000 0.0000 0.0000  0.0856  0.0000 0.0000 0.0362 0.1691 0.2009
Lenovo ThinkReality A3 0.0321 0.0000 0.0287  0.0160  0.0000 0.0000 0.0000 0.0000 0.0000
Nreal Light Developer Kit ~ 0.0405 0.0000 0.0473  0.0355  0.1166 0.0000 0.0000 0.0021 0.0000
TCL RayNeo X2 0.0827 0.0000 0.0827  0.0000  0.0000 0.0035 0.0000 0.0021 0.0478
Epson Moverio BT-45C 0.0151 0.0000 0.0000  0.0000  0.0000 0.0000 0.0000 0.0000 0.0000
Table 5: Weighted Total Values of NDA (NSN;) (Equation 20)
C1l C2 C3 C4 C5 C6 C7 C8 C9
Vuzix M4000 0.0000 0.0000  0.0422 0.0313 0.0058 0.0190 0.0000 0.0000 0.0287
Rokid Glass 2 Wifi 0.0195 0.0000  0.0000 0.0000 0.0000 0.0529 0.0000 0.0647 0.0670
RealWear Navigator 500 0.0000 0.0000  0.0793 0.0536 0.0303 0.0000 0.0690 0.0313 0.0287
Magic Leap 2 Developer Pro 0.1658 0.0777 0.0716 0.0000 0.0959  0.0205 0.0000 0.0000 0.0000
Lenovo ThinkReality A3 0.0000 0.0405 0.0000 0.0000 0.0959 0.0529 0.0859 0.0480 0.0670
Nreal Light Developer Kit 0.0000 0.0405 0.0000 0.0000 0.0000 0.0741 0.0805 0.0000 0.0287
TCL RayNeo X2 0.0000 0.0405 0.0000 0.0397 0.0959 0.0000 0.0316 0.0000 0.0000
Epson Moverio BT-45C 0.0000 0.0405 0.0137 0.0146 0.0042 0.0529 0.0316 0.0313 0.0287
Table 6: Normalizing SP and SN Values (Eg. 21 and Eg. 22) and Ranking
SPi SNi NSPi NSNi ASi  Ranking
Vuzix M4000 0.3370 0.1271 0.6852  0.7055 0.6953 1
Rokid Glass 2 Wifi 0.3367 0.2041 0.6847 05270 0.6059 2
RealWear Navigator 500 0.3360 0.2921 0.6833  0.3231 0.5032 3
Magic Leap 2 Developer Pro  0.4918 0.4315 1.0000  0.0000 0.5000 4
Lenovo ThinkReality A3 0.0768 0.3902 0.1562  0.0957 0.1260 8
Nreal Light Developer Kit ~ 0.2419 0.2237  0.4920  0.4815 0.4867 5
TCL RayNeo X2 0.2189 0.2077 0.4451 05187 0.4819 6
Epson Moverio BT-45C 0.0151 0.2175 0.0306 0.4959 0.2633 7
ANNEX-D (CODAS Application Stages)
Table 1: Decision Matrix (Equation 1)
C1l C2 C3 C4 C5 C6 C7 C8 C9
Vuzix M4000 161352 28 3350 12,8 40,992 5000 6 64 222
Rokid Glass 2 Wifi 192540 40 10000 8 92,16 1800 2 32 105
RealWear Navigator 500 141758 20 2600 48 42,48 450 4 64 270
Magic Leap 2 Developer Pro 414924 70 590 12,6 253,44 2000 16 256 260
Lenovo ThinkReality A3 114113 45 590 8 207,36 200 3 32 130
Nreal Light Developer Kit 101337 52 7100 5 207,36 280 6 64 106
TCL RayNeo X2 37171 25 590 16 207,36 1000 6 128 60
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Epson Moverio BT-45C 139990 34 3400 8 207,36 1000 4 64 185
Average Value (Eq. 14) 162898.1 157.314 167.25 39.25 35275 155 1466.25 5.875 88

Table 2: Normalization of Decision Matrix (Equation 23 and Equation 24)

Cl C2 C3 C4 C5 C6 C7 C8 C9
Vuzix M4000 0.2304 1.0000 0.2703 0.4000 0.3350 0.2667 1.0000 0.3750 0.2500
Rokid Glass 2 Wifi 0.1931 0.4448 0.5714 0.5714 1.0000 0.1667 0.3600 0.1250 0.1250

RealWear Navigator 500 0.2622 0.9650 0.2222 0.2857 0.2600 1.0000 0.0900 0.2500 0.2500
Magic Leap 2 Developer Pro 0.0896 0.1617 0.2308 1.0000 0.0590 0.2625 0.4000 1.0000 1.0000
Lenovo ThinkReality A3 0.3257 0.1977 0.4615 0.6429 0.0590 0.1667 0.0400 0.1875 0.1250
Nreal Light Developer Kit ~ 0.3668 0.1977 0.5660 0.7429 0.7100 0.1042 0.0560 0.3750 0.2500
TCL RayNeo X2 1.0000 0.1977 1.0000 0.3571 0.0590 0.3333 0.2000 0.3750 0.5000
Epson Moverio BT-45C 0.2655 0.1977 0.3243 0.4857 0.3400 0.1667 0.2000 0.2500 0.2500

Table 3: Weighted Decision Matrix (Eg. 25) and Negative Ideal Solution Value (Eq. 26 and Eq.
27)

C1 C2 C3 C4 C5 C6 Cc7 C8 C9
Vuzix M4000 0.0247 0.1272  0.0349  0.0437 0.0386 0.0292 0.0995 0.0368 0.0263
Rokid Glass 2 Wifi 0.0207 0.0566  0.0737  0.0624 0.1152 0.0182 0.0358 0.0123 0.0132
RealWear Navigator 500 0.0281 0.1228 0.0287  0.0312 0.0299 0.1093 0.0090 0.0245 0.0263
Magic Leap 2 Developer Pro 0.0096 0.0206  0.0298  0.1092 0.0068 0.0287 0.0398 0.0981 0.1052
Lenovo ThinkReality A3 0.0349 0.0252 0.0596 0.0702 0.0068 0.0182 0.0040 0.0184 0.0132
Nreal Light Developer Kit 0.0393 0.0252 0.0730  0.0811 0.0818 0.0114 0.0056 0.0368 0.0263
TCL RayNeo X2 0.1072 0.0252  0.1290 0.0390 0.0068 0.0364 0.0199 0.0368 0.0526
Epson Moverio BT-45C 0.0285 0.0252 0.0418 0.0530 0.0392 0.0182 0.0199 0.0245 0.0263

Negative Ideal Solution Value 0.0096 0.0206  0.0287  0.0312 0.0068 0.0114 0.0040 0.0123 0.0132

Table 4: Determination of Eukledian (Eq. 28) (E;), Taxicab Distances (T;) (Eq. 29), Evaluation
Scores (H;) (Eq. 33) and Ranking

E, T, H, Ranking
Vuzix M4000 0.1517 0.3232 0.7915 1
Rokid Glass 2 Wifi 0.1312 0.2704 0.3241 5
RealWear Navigator 500 0.1458 0.2722 0.5385 4
Magic Leap 2 Developer Pro 0.1534 0.3102 0.7527 2
Lenovo ThinkReality A3 0.0568 0.1127 -1.5536 8
Nreal Light Developer Kit ~ 0.1085 0.2428 -0.1256 6
TCL RayNeo X2 0.1507 0.3153 0.7070 3
Epson Moverio BT-45C 0.0519 0.1390 -1.4347 7
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AB Ulkelerinde Ekonomik Biiyiime Uzerinde Enerji ithalat

Etkisinin Mekansal Analizi

Kiibra ELMALTI, Seymanur YILMAZ**
oz

Giintimiizde enerji, yalnizca iiretim ve kalkinmanin temel girdisi olmakla kalmayip, ayn1 zamanda {ilkelerin
ekonomik ve politik bagimsizliklarini etkileyen 6nemli bir faktordiir. Ticari ve stratejik acidan biiyliik dneme sahip
kaynaklar arasinda yer alan enerji, taleplerini karsilayamayan tilkeler igin ithalat artisina sebep olurken ayni zamanda
ilkeler arasi enerji bagimliliginin artmasina yol agmaktadir. Kiiresel 6l¢ekte yiikselen enerji talebi, ulusal ekonomiler
acisindan giderek daha kritik bir mesele haline gelirken bu durum, ¢alismanin temel hareket noktasini olusturmaktadir.
Bu dogrultuda; 2000-2022 donemi esas alinarak 15 Avrupa Birligi (AB) iilkesi igin enerji ithalati alt birimleri ve doviz
kurunun ekonomik biiylime iizerindeki etkisinin mekéansal ekonometri yontemi kullanilarak tespit edilmesi
amaclanmistir. Mekansal panel veri ekonometri yontemi tercih edilerek bdlge komsulugu modele dahil edilmis ve
calismanin 6zglin yanini olusturmustur. Elde edilen bulgulara goére; elektrik ithalatinin kisi basina gelir tizerinde
pozitif ve anlaml bir etkisi oldugu tespit edilmistir. Ote yandan, déviz kuru, petrol ve dogalgaz degiskenlerinin gelir
ile negatif yonde iliskili oldugu saptanmis; ancak bu degiskenler arasinda yalnizca déviz kurunun ekonomik biiylime
tizerinde istatistiksel olarak anlamli ve olumsuz bir etkisi oldugu belirlenmistir. Sonug olarak, elektrik enerjisinin yerli
iretiminin artirilmasi gerektigi ve diger enerji kaynaklarinda da disa bagimlilig1 azaltacak stratejilerin gelistirilmesi
gerektigi tespit edilmistir.

Anahtar Kelimeler: Enerji, Ekonomik Biiyiime, Mekéansal Panel
JEL Simiflandirmasi : Q4, 040, C21

A Spatial Analysis of the Impact of Energy Imports on Economic Growth
in EU Countries

ABSTRACT

Today, energy is not only a fundamental input for production and development, but also a crucial factor
affecting the economic and political independence of countries. As a resource of great commercial and strategic
importance, energy leads to increased imports in countries unable to meet their energy demands, while also
contributing to growing interdependence among nations. The rising global demand for energy has become an
increasingly critical issue for national economies, which constitutes the main motivation of this study. In this
context, the study aims to determine the impact of energy import subcomponents and exchange rates on
economic growth for 15 European Union (EU) countries over the period 2000-2022, using a spatial
econometric approach. By employing the spatial panel data econometric method, regional proximity was
incorporated into the model, which constitutes the original contribution of this research. According to the
findings, electricity imports have a positive and statistically significant effect on per capita income. On the other
hand, exchange rates, petroleum, and natural gas variables were found to be negatively associated with income;
however, only the exchange rate had a statistically significant and adverse effect on economic growth. As a
result, it was concluded that domestic production of electricity should be increased, and strategies should be
developed to reduce foreign dependency on other energy sources.
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1. GIRIS

Toplumun refah1 agisindan 6nem arz eden konularin basinda gelen ekonomik biiyiimenin
fiilen gerceklesmesi cesitli kaynaklarin bir araya gelmesi ile birlikte temelde kisi basi tiretim ve
hasila artisindan olugmaktadir (Biilbiil ve Kaygisiz, 2024:58-59). Bir bodlge ekonomisinde
meydana gelen biiylimenin ithalat kapasitesindeki donemsel artiglar1 yansitmasi ve iilkenin
ithalat hacminde meydana gelen artis1 gostermesi en onemli gdsterge olarak Gayri Safi Yurtici
Hasila (GSYIH)’deki degisim olarak karsimiza ¢ikmaktadir (Turan, 2008:11). Ozellikle son
yillarda kiiresel ekonomik biiyiime ve enerji piyasalarindaki degisimlerin uluslararasi ekonomik
kalkinma iizerinde yarattig1 etki ile birlikte tarihsel siirecte enerji kaynaklarinin artan énemi ve
sinirl1 arzin yarattigi rekabet yakindan iliskili olmaktadir.

Tarihsel siiregle beraber dogadan yararlanarak kendilerine yasam alani kuran insanlar,
sosyo-ekonomik yasamlarinin devamliligim saglayabilmek i¢in daha fazla enerjiye ihtiyag
duymus ve artan enerji ihtiyacglarini ¢esitli enerji kaynaklarinin kullanimi ile destekleyerek
sanayi devrimini onemsemistir. Hizla yaygin bir etkiye ulasan sanayi devrimi diinya enerji
talebinde hizli bir artis meydana getirerek, teknolojik gelismelerle beraber diinya enerji ithalati
ve ticaretini de hizla artirmistir (Onder ve Denizbilen, 2023:19-20).

Ticari ve stratejik agidan biiyiik 6neme sahip 6nemli bir kaynak olan enerjinin ithalati ise
bir iilkenin enerji ihtiyacini karsilamak igin baska iilkelerden enerji kaynaklarini satin alma
durumu olarak karsimiza c¢ikmaktadir. Ulkeler, kendi enerji kaynaklariyla enerji taleplerini
karsilayamadiklarinda, enerji ithalati artis gostermekte ve bu durum iilkeler arasi enerji
bagimliliginin yiikselmesiyle sonuglanmaktadir (Siseci ve Yamagli, 2020:255). Gelismis iilkeler,
kalkinmigliklarin1 devam ettirebilmek amaciyla enerji rezervi bol olan bolgelerden enerji ithalati
yaparken; enerji rezervleri acgisindan zengin ilkeler ise istikrarli bir ekonomik kalkinmay1
siirdiiriilebilmek icin enerji ihracati yapma egilimindedirler (Ozalp, 2019:545). Modern
ckonomilerin vazgecilmezi olarak kabul edilen enerji ithalati, ise bir¢ok iilkenin ekonomik
performanslarin1 dogrudan etkileyen kritik bir faktér olarak one c¢ikmaktadir. Bu cercevede
enerji kaynaklarinin talebi ve arzi arasindaki dengenin yami sira doviz kuru da énemli bir rol
oynamakta ve doviz kuru, enerji ithalat1 ve ekonomik biiylime arasindaki etkilesimin, iilkelerin
ekonomik stratejilerini  sekillendirerek, uluslararas1 diizeyde ekonomik kalkinmay1
etkileyebilecegi sdylenebilmektedir.

Enerji ithalatinin ekonomik kalkinmada olusturdugu bu 6nemli kirilma noktasi
¢aligmanin amacini olusturmaktadir. Bu dogrultuda ¢aligmanin amaci; oldukga kritik bir 6neme
sahip olan enerji ithalatinin ekonomik biiyiime tiizerindeki etkisinin komsuluk iliskilerinin
modele dahil edilerek tespit edilmesidir. Belirlenen 15 AB iilkesi i¢in 2000-2022 donemi
ekonomik biiyiimenin temsilcisi olarak goriilen kisi bast GSYIH bagimli degisken aliirken;
bagimsiz degiskenler ise enerji ithalati ve enerji ithalatinin doviz kuru ile gergeklestirilmesinden
dolay1 déviz kuru degiskenidir. Modelde yer alacak Avrupa Birligi iilkelerinin belirlenmesinde,
veri kisitlart nedeniyle yalnizca 15 iilkeye ait ulasilabilir veriler esas alinmigtir. Enerji ithalati
degiskeni ise komiir, elektrik, dogalgaz ve petrol ithalati olmak iizere alt basliklarda
incelenmistir. Calismada ele alinan bdlge komsulugu ortak kenar ve kose komsuluk matrisi
olarak ifade edilen vezir komsuluk matrisi kullanarak modele dahil edilmis ve Mekéansal
modeller alt basliklar halinde incelenerek ele alinmustir. Calisma 6zellikle modelde yer alan
degiskenler ve kullanilan yontem agisindan diger caligmalardan ayrilmaktadir. Mekansal
ekonometrik modellerin kullanilmasi iilke komsuluklarinin modele dahil edilmesini saglayarak
degiskenlerin daha etkin sonuglar vermesini saglanmakta ve komsuluk iligkisinin etkisini de
modele dahil etmektedir.

Calismada ilk olarak girig kism1 sunulmakta ve devam eden siirecte literatiir taramasi yer
almaktadir. Ekonomik biiylime ve enerji ithalati iligkisinin bahsedilmesinin ardindan ¢alismanin
yontem kismini olusturan Mekansal Ekonometriye deginilmekte ve uygulama sonucunda elde
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edilen bulgular sunulmaktadir. Son olarak ise sonu¢ ve degerlendirme ile calisma
tamamlanmaktadir.

2. LITERATUR INCELEMESI

Enerji ithalati, enerji tiiketimi, finansal gelisme ve ekonomik biiyiime arasindaki
iligkileri ele alan literatiir oldukca genis bir yelpazeye yayilmaktadir. Ekonomik biiyiime ve
enerji ithalati iliskisini ele alan calismalar incelendiginde; genel olarak degiskenlerin gelir ve
enerji ithalati {izerine yogunlastigi bazi ¢alismalarda ise doviz kurunun da dahil edildigi; enerji
ithalat1 degiskeninin ise yenilenebilir ve yenilenemez enerji kaynaklar1 olarak gruplandirilarak
ayrt ayrt incelendigi goriilmektedir. Bu kapsamda yapilan calismalar yontemsel farkliliklar
icermekle birlikte, cogunlukla uzun donemli iligkiler ve nedensellik yoniinii incelemeye
odaklanmaktadir. Literatiirde bazi calismalar, 6zellikle belirli {ilke ornekleri iizerinden enerji
ithalat1 ile ekonomik biiyiime arasindaki uzun doénem iliskiyi incelerken Ghosh (2009) ile
Bilginoglu ve Dumrul (2012) bu ¢aligmalara drnek olarak gosterilebilmektedir.

Ghosh (2009) ¢alismasinda 1970 ve 2006 donemini ele alarak Hindistan i¢in ham petrol
ithalat1 ile ekonomik biiylime arasindaki iligkiyi incelemistir. ARDL sinir testi yaklagimini
benimseyerek petrol ithalatinin uzun vadeli gelir esnekliginin 1,97 oldugunu ve ekonomik
bliyimeden ithalata dogru tek yonlii bir nedensellik oldugu tespitinde bulunmustur. Bu
dogrultuda, Hindistan i¢in uzun vadede ham petrol ithalatindaki azalmanin ekonomik biiyiimeyi
etkilemeyecegi belirlenmistir.

Bilginoglu ve Dumrul (2012) tarafindan gergeklestirilen ¢alismada 1974-1999 dénemi
incelenerek Tiirkiye’de enerji bagimliligi ile enerji yogunlugu, Gayri Safi Milli Hasila (GSMH)
ve konutlarda kullanilan enerji miktar1 arasindaki iligski ele alinmustir. Johansen-Juselius
esbiitiinlesme testinin kullanildig1 ¢aligmada degiskenler arasi uzun doénem iliskiler analiz
edilmistir. Uygulama sonucunda elde edilen bulgulara gore, enerji yogunlugunun, GSMH'nin ve
konut enerji tiikketimi ile enerji bagimliligi arasinda pozitif yonde iliski belirlenmistir.
Tiirkiye'nin enerji bagimliliginin, ekonomik biiyiikliikk ve enerji tiiketimindeki artiglarla dogrudan
iligkili oldugu tespit edilmistir.

Literatiirde yer alan bazi ¢aligsmalar ise enerji arz1 ve tiiketimi boyutunu da dikkate alarak
ekonomik gelismeyle olan etkilesimi analiz etmektedir. Vlahinic ve Zikovic (2010) Hirvatistan
igin bu iliskiyi arastirirken; Giines ve Erol (2019) ile Siseci ve Stirek¢i Yamagh (2020) Tiirkiye ,
Mureithi (2014) ise Kenya i¢in aragtirmistir. Vlahinic ve Zikovic (2010), g¢alismasinda
Hirvatistan i¢in 1993-2006 donemini ele alarak enerji ile ekonomik gelisme arasindaki iliskiyi
aragtirmistir. Sanayi ve evlerde kullanilan enerji ve petrol tiikketimi ile enerji liretimi ve ithalatim
ele alarak incelemistir. Esbiitiinlesme testine gore; GSYIH ile enerji iiretimi, enerji tikketimi ve
enerji ithalati arasinda iliski oldugu belirlenmistir. Modelde yer alan enerji iiretimi ve tiiketimi
degiskenlerinin kisa dénem de GSYIH’den enerjiye dogru aym yonde iliskili oldugu tespit
edilirken bu degerlendirmenin genel olarak gelismis iilkelerde yapilabildigi ve gelismekte olan
iilkeler arasinda yer alan Hirvatistan’in ise gelismis ilkelerle benzer davranisi gosterdigi
belirtilmistir.

Mureithi (2014), Kenya'daki petrol ithalati dalgalanmasinin nedenlerini ve ekonomik
bliylime {izerindeki etkisini incelemeyi amagladigi ¢alismasinda petrol ithalati dalgalanmasinin
uzun ve kisa vadeli belirleyicileri olarak, KNBS, CBK ve OPEC'ten elde edilen {i¢ aylik verileri
kullanmistir. Calismada yer alan degiskenler incelendiginde GSYIH biiyiime orani, déviz kuru,
OPEC petrol ithalati, para miktar1 (M2), trafik hacmi, toplam imalat endeksi, uluslararasi petrol
fiyatlart ve yerel enerji ithalatimin da yer aldig1 tespit edilmistir. Birlikte entegrasyon testi ve
vektor hata diizeltme modeli (VECM) ile analiz gerceklestirilmistir. Uygulama sonucunda elde
edilen bulgulara gore; doviz kurunun kisa vadede petrol ithalati dalgalanmasi lizerinde anlaml
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bir etkiye sahip oldugu belirlenirken; uzun vadede, petrol ithalati dalgalanmasinin déviz kuru,
trafik hacmi, toplam imalat endeksi ve GSYIH gibi degiskenlerle belirlendigi tespit edilmistir.

Giines ve Erol (2019) tarafindan yapilan ¢alismada, Tiirkiye’de 1990-2015 yillart arasi
enerji tiiketimi ve ekonomik biiyiime iligkisi Johansen esbiitiinlesme testi ile incelenmistir.
Caligmada, ithalat ve cari agik gibi ek degiskenler de gbz 6niinde bulundurulmus, ADF testi ile
degiskenler arast duraganlik saglanmistir. Sonuglar, uzun donemli bir iligkinin varligini
gostermekte ve enerji ithalatindaki artisin GSYIH iizerinde 6nemli bir etki yarattigini ortaya
koymaktadir. Bu bulgular, enerji tiiketiminin artmasiyla ekonomik biiylimenin de ivme
kazanacagi yoniindeki goriisii destekler niteliktedir.

Siseci ve Siirek¢i Yamagh (2020), Tiirkiye’nin 2002-2017 donemini ele alarak enerji
ithalatin1 etkileyen faktorleri inceledikleri calismada reel enerji ithalati bagimli degisken olarak
ele alinirken, reel Gayri Safi Yurti¢i Hasila (GSYH) ve reel efektif doviz kuru endeksi bagimsiz
degisken olarak kullanilmistir. Johansen Egbiitiinlesme ve Vektdor Hata Diizeltme (VEC)
yontemlerinin kullanildig1 uygulamada elde edilen sonuglara gore; uzun vadede enerji ithalati ile
ekonomik biiyliime ve doviz kuru arasinda pozitif bir iliski oldugu; déviz kurunun enerji ithalati
tizerine etkisinin GSYH'ye kiyasla daha belirgin oldugu bulgusuna erisilirken; kisa vadede
ekonomik biiyiime ile enerji ithalati arasinda pozitif bir iligki belirlenmistir. Ayrica ¢alisma
sonucunda, ekonomik biiyiime ve doviz kuru ile ilgili makroekonomik politikalarin enerji
ithalatin1 da etkiledigi bulgusuna ulagilmaktadir.

Literatiirde panel veri analizi ve nedensellik testleri ile daha genis iilke gruplarim
inceleme firsat1 bulan calismalar da yer almaktadir. Bunlardan; Karakas, Uziimcii ve Karakas
(2019), Eliistii (2021), Shahbaz vd. (2024) ile Umit ve Dagdemir (2024) ¢aligmalarim Avrupa
Birligi iiye ve aday iilkeleri iizerinde yaparak enerji ve ekonomik bilylime iliskisini aragtirmstir.
Karakas, Uziimcii ve Karakas (2019) calismasinda, 23 net enerji ithalatgis1 gelismis ve
gelismekte olan iilke Ornegi ilizerinden enerji ithalatinda mevut olan degisim ile ekonomik
biiytime arasindaki iligki incelenmistir. Pedroni panel esbiitiinlesme testi ve Granger nedensellik
analizi uygulanmistir. Uygulama sonucunda, enerji ithalatindaki degisimin ekonomik biiylimeyi
pozitif yonde artirdig1 belirlenmis olup bu bulgularin ekonomik biiylime hipotezini destekledigi
ve iki degisken arasinda geri bildirim hipotezini dogrulayan iki tarafli bir nedensellik iliskisi
oldugunu sonucuna erigilmistir.

Eliistii (2021) tarafindan gerceklestirilen ¢alisma, Avrupa Birligi (AB) iiye ve aday
tilkelerinin enerji ithalat1 ile ekonomik biiyiime arasindaki iligkileri incelemeye yoneliktir. 2014-
2018 donemine ait verileri kullanarak yenilenemeyen enerji tiirleri ve enerji ithalati
bagimliliginin ekonomik biiylime iizerindeki etkilerini arastiran bu calismada, Driscoll-Kraay
tahmin modeli uygulanmistir. Bulgular, AB iilkeleri i¢in petrol ve petrol {irlinlerinin ithalatinin
ekonomik gelisme iizerinde pozitif ve anlamli bir etkisinin oldugu yoniinde elde edilmistir.
Ancak, genel enerji ithalati bagimliliginin ekonomik biiylime iizerinde negatif bir etkisi oldugu
tespit edilmistir. Dogal gaz ile kati yakit ithalatinin ise ekonomik biiyiimeye etkisi anlamli
bulunmamustir.

Shahbaz, vd. (2024) tarafindan gerceklestirilen galigma 1995-2015 donemi 15 enerji
ithalatcis1 tilkenin yerel ithalat fonksiyonu iizerinde enerji ithalatinin roliinii incelemektedir.
Arastirmada, enerji ithalatinin yani sira yenilenebilir ve yenilenemez enerji tiikketimi, sermaye,
ticaret acikligi ve kentsellesme degiskenleri modele dahil edilmistir. Esbiitiinlesme iligkisi
belirlendikten sonra, uzun vadeli elastikiyet katsayilar1 Dinamik Goriiniiste liskili Regresyonlar
(DSUR) modeli ile tahmin edilmistir. Bulgulara gore, yenilenebilir enerji tiiketimi, yenilenemez
enerji tiketimi, ticaret acikligi ve sermaye degiskenlerinin ekonomik biiylime iizerinde olumlu
etkileri oldugu belirlenirken; enerji ithalatinin ise ekonomik biiyiime iizerinde olumsuz etkisinin
oldugu tespit edilmistir. Nedensellik testine gore yenilenebilir enerji tiiketimi, sermaye, ticaret
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acikligl, kentsellesme ve ekonomik biiyiime arasinda ¢ift yonlii; ekonomik biiyiime ile
yenilenemeyen enerji tilketimi ve enerji ithalati arasinda ise tek yonlii nedensellik belirlenmistir.

Umit ve Dagdemir (2024) calismasinda 1990-2021 doénemini ele alarak 27 Avrupa
Birligi (AB) tilkesi i¢in yenilenebilir enerji tiilketimi ile ekonomik biiylime ve ticari aciklik
arasindaki iligkiyi panel veri analizi ile incelemistir. Nedensellik test sonucuna gore; llke
grubuna gore farkliliklarin oldugu tespit edilmis ve Belcika, Finlandiya ve Italya’da yenilenebilir
enerji tiikketiminden ekonomik biiylimeye dogru tek yonlii bir nedenselligin oldugu ortaya
koyulmustur. Buna karsilik, Hirvatistan, Yunanistan, Irlanda, Hollanda, Portekiz ve Romanya’da
ise ekonomik biiylimeden yenilenebilir enerji tiiketimine dogru tek yonlii bir nedensellik iligkisi
saptanmistir. Almanya 6zelinde ise her iki degisken arasinda cift yonlii bir nedensellik iliskisinin
varlig1 belirlenmistir. Panel diizeyinde ise, yenilenebilir enerji tiiketiminden ticari agikliga dogru
tek yonlii bir nedenselligin oldugu sonucuna ulagilmistir.

Son yillarda mekéansal ekonometrik yontemlerin kullanildigi calismalar da literatiirde
onemli bir yer tutarken; Chica-Olmo vd. (2020), Zhou vd. (2020), Ha ve Ngoc (2021) ile Quito
vd. (2023) bunlar arasinda yer almaktadir. Chica-Olmo vd. (2020) g¢alismasinda ekonomik
biiyiime ile yenilenebilir enerji tiiketimi arasindaki iligkiyi 1991-2015 donemini ele alarak 26
Avrupa iilkesi i¢in arastrmistir. GSYIH ile yenilenebilir enerji tiiketimi arasindaki mekansal
bagimlilig1 mekansal Durbin panel veri modelini kullanarak arastirmistir. Elde edilen bulgulara
gore yenilenebilir enerji tiiketiminin komsu iilkelerin GSYIH'sini etkiledigi sonucuna
ulasilmistir. Ozellikle, bir iilkenin yenilenebilir enerji tiikketiminde % 1'lik bir artisin, komsu
iilkelerin GSYIH'sinde ekonomik biiyiimeyi % 0,054'¢ kadar artirdig1 belirlenmistir.

Zhou vd. (2020) calismasinda Cin'deki enerji tiiketimi ve finansal gelismenin ekonomik
biiyime iizerindeki mekansal yayilma ve esik etkilerini incelemektedir. 2007—2017 dénemine ait
30 Cin eyaletine iligkin panel veri kullanilarak mekansal ve dogrusal olmayan ekonometrik
yontemlerle analiz gergeklestirilmistir. Elde edilen bulgulara gore, enerji tiiketimi ve finansal
gelisme, Cin’in ekonomik biiylimesini destekleyen temel iiretim girdileri arasinda yer alirken bu
degiskenlerin yalnizca yerel degil, ayn1 zamanda komsu bdlgelerin ekonomik biiylimesi {izerinde
de mekansal etkilerinin oldugu belirlenmistir. Ayrica dogrusal olmayan analiz sonucuna gore,
finansal gelismenin artmasiyla enerji tiiketiminin ekonomik biiyiime iizerindeki -etkisinin
farklilastigi ve bu cergevede diisiik karbonlu biiylimeyi desteklemek icin enerji tiiketiminde
finansal gelismenin roliinii giiclendirmeye yonelik politikalarin uygulanmasi gerektigi sonucuna
varilmistir.

Ha ve Ngoc (2021) galigmasinda 1980-2016 donemi verilerini kullanilarak 11 Asya
iilkesi i¢in finansal gelisme, enerji tilketimi ve ekonomik biiylime arasindaki mekansal iligkileri
incelemistir. Calismada mekansal etkiyi analiz edebilmek amaciyla, Mekansal Hata Modeli
(SEM), Mekansal Otoregresif Model (SAR) ve Mekansal Durbin Modeli (SDM) olmak {izere iig
yaygin mekansal panel veri modeli kullanilmistir: Bu modeller araciligiyla finansal gelisme ve
enerji tilkketiminin ekonomik biiyiime iizerindeki dogrudan ve dolayli etkileri analiz edilmistir.
Ayrica, degiskenler arasindaki Granger nedensellik iligkileri arastirilmistir.  Elde edilen
sonuglara gére hem finansal gelisgmenin hem de enerji tiikketiminin ekonomik bilylime {izerinde
dogrudan ve dolayh etkiler olusturdugu belirlenmistir. Buna gore, bir iilkede finansal gelismenin
artmast hem o iilkenin hem de komsu iilkelerin ekonomik biiyiimesine olumlu katki
saglamaktadir. Ancak, bir {ilkedeki enerji tiiketimindeki artisin, komsu iilkelerin ekonomik
bliylimesini olumsuz etkiledigi belirlenmistir. Nedensellik test sonuglar ise finansal gelisme ile
ekonomik biiylime arasinda ¢ift yonlii bir nedensellik bulundugunu; ekonomik biiylimeden enerji
tilkketimine dogru ise tek yonlii bir nedensellik iligkisi oldugu belirlenmistir.

Quito, vd. (2023) arastirmasinda enerji verimliligi, yenilenebilir enerji ve finansal
gelisme arasindaki iligkiyi analiz etmektir. 43 Avrupa iilkesi i¢in (1990-2019 dénemi) verimlilik
dlciisii olarak enerji kullanim birimi basina Gayri Safi Yurti¢i Hasila (GSYIH) ile dlgiilen enerji

451



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https://dergipark.org.tr/tr/pub/optimum

Eimalr and Yilmaz — A Spatial Analysis of the Impact of Energy Imports on Economic Growth in EU Countries

yogunlugunu almistir. Amag, yenilenebilir enerji kullaniminin ve yatirimlarin ekonomileri daha
yiikksek enerji verimliligi ve siirdiiriilebilir ekonomik biiylimeye dogru yonlendirip
yonlendirmedigini  gozlemlemektir. Calismada mekansal ekonometri modellerinden
yararlanmaktadir. Sonug¢ olarak, yenilenebilir enerjilerin komsu ekonomilerde ve geri doniis
etkisinde enerji verimliligini destekledigi gézlemlenmistir. Finansal gelismenin yalnizca kendisi
tizerinde geri doniis etkisi yaratarak enerji verimliligini destekledigi, borsa bileseninin ise komsu
ekonomilerin ve ayni ekonominin enerji verimliligini olumsuz etkiledigi belirlenmistir. Ayrica
yenilenebilir enerji kullanimimin enerji verimliligini destekledigi ve geleneksel enerji yerine
alternatif kaynaklar1 kullanan iilkelere yakin olmanin ulusal enerji verimliligi iizerinde olumlu
bir etkiye sahip oldugu tespit edilmistir.

Bu c¢alismanin digerlerinden farki, enerji ithalatt ve déviz kurunun ekonomik biiyiime
tizerindeki etkilerini yalmzca klasik ekonometrik yontemlerle degil, ayn1 zamanda mekansal
etkilesimleri dikkate alan mekansal panel veri analizi ile incelemesidir. Literatiirde enerji ithalati,
doviz kuru ve ekonomik biiyiime arasindaki iliskiyi irdeleyen ¢ok sayida arastirma bulunmasina
ragmen, bu caligmalarin 6nemli bir kismu {ilkeleri bagimsiz ve homojen birimler olarak ele
almakta ve iilkeler arasi cografi ya da ekonomik etkilesimleri géz ardi1 etmektedir. Bu ¢alismada
ise 15 Avrupa Birligi iilkesinin mekansal yakinliklar1 dikkate alinarak, bir lilkedeki enerji ithalati
ya da doviz kuru degisimlerinin komsu iilkelerin ekonomik biiylimeleri {izerinde dolayl etkileri
olup olmadig arastirilmistir. Boylelikle sadece dogrudan etkiler degil, ayn1 zamanda mekansal
yayilma etkileri de tespit edilmistir. Bu yontemsel tercih, bolgesel biitiinlesmenin yiiksek oldugu
Avrupa Birligi baglaminda olduk¢a 6nem arz etmektedir. Buna ek olarak, enerji ithalati toplam
enerji ithalati olarak degil, alt bilesenlerine (komiir, petrol, dogal gaz, elektrik) ayrilarak analiz
edilmistir. Bdylece hangi enerji tiirlerinin ekonomik biiylime iizerinde daha belirleyici rol
oynadigi ayrintili bi¢imde ortaya konmus, politikaya donik daha hedefli sonuglar
tiretilebilmistir. Ayrica, enerji ithalatinin finansmaninda belirleyici olan déviz kuru da modele
dahil edilerek, enerji ithalatinin maliyet kanalindan ekonomik biiylimeye etkisi kapsamli bir
sekilde degerlendirilmistir. Sonug¢ olarak, bu calisma hem yontemsel olarak mekansal
etkilesimleri hesaba katmast hem de konuya ¢ok boyutlu yaklasarak enerji ithalatinin
bilesenlerini ayristirmasi agisindan literatiire 6zgiin bir katki sunmaktadir.

3. EKONOMIK BUYUME VE ENERJi iTHALATI

Ekonomi {izerinde enerjinin etkisi sanayi devrimi ile birlikte baglamis olup enerji
ihtiyacin1 karsilamak i¢in daha fazla enerji ithal edilmis ve biiylime siirecinde temel gereksinim
halini alarak ekonominin temel girdilerinden biri olmustur. Enerji kaynaklarinin sinirli oldugu
gercegi goz Oniine alindiginda ise komiir, dogalgaz ve petrol gibi enerji kaynaklarinin verimli
kullanilmas1 gerektigi gercegi gittikce dikkat geken konular arasinda yer almaktadir. Ozellikle
iilke ekonomilerinde biiylimenin gerceklesebilmesi ve kalkinmanin saglanabilmesi i¢in sanayi
tesislerinin liretiminde enerji oldukca 6nem arz etmektedir. Avrupa iilkelerinde enerji ithalatina
duyulan ihtiyacin artmasi, enerji giivenligi agisindan 6nemli bir tehdit olarak degerlendirilirken,
bu bagimliligin azaltilmasima yonelik olarak enerji kaynaklarinin ¢esitlendirilmesi ve
yenilenebilir enerji gibi dnlemler alinmaktadir.

Ulke ekonomilerinin biiyiimesinde etkili olan diger faktorlerden biri de ithalat olurken
ozellikle enerji ithalat1 bu noktada dikkat gekmektedir. ithalat fonksiyonuna gore iilke gelirinin
artmas1 halinde ithalat oraninin da artacag: ifade edilirken bu durum gelir ile enerji ithalati
arasinda pozitif yonlii bir iliskinin varligmi isaret etmektedir. Ozellikle kaynaklar1 az olan
iilkelerde tilke talebi ithalatla karsilanirken; yiiksek oranda biiylime gosteren birgok iilke
incelendiginde ise enerji kullaniminin ve dolayisiyla petrol, dogalgaz ve kdmiir gibi kaynaklarin
kullanim oraninin arttigi sdylenebilir. Bu durumun sebebi olarak ise ekonomik biiyiimenin
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bircok sektoriin etkisinde gergeklesmesi ve artan hanehalki harcamalar1 goriilmektedir (Siseci ve
Siirek¢i Yamagli, 2020:8).

Enerji ithalati ayni zamanda ekonomik biiyiime {iizerinde firsatlar ve riskler
olusturmaktadir. Ithalata olan bagimliligin azaltilmast, enerji yatirrmlari ve enerji verimliligi gibi
onlemler alinarak bu olumsuz etkiler hafifletebilir. Ancak enerji ithalatina bagimlilik, kisa
vadede ekonomik biiyiimeyi kirilgan hale getiren temel bir unsur olarak goriinse de ¢ok yonlii ve
ulastirma sektdrii i¢in en uygun enerji tiirii olmasi nedeniyle petrol, maliyeti uygun ve temiz bir
enerji sunan dogalgaz gibi fosil yakitlarn kullaniminin yaygin olmasi enerji ithalatim gerekli
kildig1 gibi Avrupa Birligi iilkeleri i¢in ekonomik askeri ve politik agidan giivenlik endigesi
olusturmaktadir (Khatib, 2000: 119). Kat1 yakatlar ise genel olarak cevresel faktorlerden dolay1
hassasiyetler olusmasina sebep olsa da diger yakitlara gore daha kolay erisilebilir olmas1 avantaj
saglamaktadir (Martins, vd., 2019: 964).

Modelde yer alan AB iilkeleri i¢in ¢alismanin baslangi¢ ve bitis donemini olusturan
2000 ve 2022 yili komiir, elektrik, dogalgaz ve petrol verileri almarak Grafik 1-2 ile
sunulmustur.

— kOmiir — elekirik

Grafik 1: AB Ulkelerinin 2000 Y1l1 Kémiir, Elektrik, Dogalgaz ve Petrol ithalat Miktari

Modelde yer alan AB iilkelerinin 2000 yili komiir, elektrik, dogalgaz ve petrol ithalat
miktar1 verisi incelendiginde Almanya’nin dogalgaz ithalat verinin en yiiksek oldugu
belirlenirken, Hollanda’nin en fazla petrol ithalati yaptig1 tespit edilmistir. Komiir ithalat
oraninin da en yiiksek oldugu iilkenin Almanya oldugu goriilmiistiir.
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Grafik 2: AB Ulkelerinin 2022 Y1li Kémiir, Elektrik, Dogalgaz ve Petrol ithalat Miktar
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Modelde yer alan AB {ilkelerinin 2022 yili komiir, elektrik, dogalgaz ve petrol ithalat
miktar1 verisi incelendiginde ise Almanya’nin dogalgaz ithalat verisinin en yiiksek oldugu
belirlenirken, Hollanda’ nin en fazla petrol ithalat1 yaptig1 tespit edilmistir.

Ekonomik faaliyetleri etkileyen ve etkisi altina alan en 6nemli dinamiklerden biri de
doviz kurlaridir. D6viz kuru, yabanci bir para biriminin yerel para birimi cinsinden degerini
gostermektedir. Bagka bir ifadeyle doviz kuru, bir iilkenin para biriminin bagka {ilkelerin para
birimleri karsisindaki degerini ifade ederken ve bu deger doviz piyasalarindaki arz ve talep
kosullarina gore belirlenmektedir (Aral, 2015:5).

Doviz kuru uluslararast ekonomik iligkiler ve dig denge agisindan 6nem arz etmesinden
dolay1 ekonominin kritik araclarinin baginda gelmektedir (Demircioglu, 2009: 36). Enerji ithalati
genellikle doviz bazinda gergeklesmekte ve bu durum doviz kurlarindaki dalgalanmalara karsi
hassasiyet olusturmaktadir. Déviz kuru dalgalanmalar1 ekonomik biiyiimeyi dogrudan ve dolayl
yoldan etkilerken enerji ithalatinin dolar bazinda yapilmasi yerel para birimindeki deger kaybini
artirarak ekonomik biiyiimeyi yavaslatabilmektedir. Enerji ithalatindaki artis, cari agiklari
biiyiitebilir ve doviz rezervleri {izerindeki baskiy1 artirabilir. Bu durum, uzun vadede biiyiime
dinamiklerini olumsuz etkileyebilir. Kiiresel piyasada fiyatlar genel olarak dolar iizerinden
belirlendigi i¢in kur degisimleri AB iilkelerinin enerji ithalat faturalarini 6nemli o&lgiide
etkileyebilir.

4. YONTEM
4.1. Mekansal Ekonometri

Mekansal ekonometri konumlar arasindaki iliskinin yapisim ve etkilesimini inceler.
Mekansal bagimlilik ve mekansal heterojenlik gibi sorunlar iizerine gelistirilen mekansal
ekonometri; mekansal bagimlilig1 modele agirliklandirilmis W matrisi ile dahil eder. Olusturulan
mekansal matris NxN boyutlu olup konumlar1 i ve j olarak ifade edilmekte ve bolgelere ait
komsuluk yapisi genel olarak 0 ve 1 ile gosterilmektedir (Anselin, 1988:1-17). Ekonomik
bolgelere ait komsuluk iliskileri ortak kenar (kale), ortak kose (fil) ve ortak kose-kenar (vezir)
komsulugu seklinde olusturulurken ¢alismada vezir komsuluk matrisi alinmistir.

Gelir, doviz kuru, komiir, elektrik, petrol ve dogalgaz ithalat degiskenleri arasindaki
iligkileri test etmek i¢in nicel yontem kullanilmistir. Degiskenler arasindaki cografi bagimlilik ve
mekansal etkilesimlerin varligi mekansal ekonometri analiz yontemini veri analizi i¢in islevsel
kilmaktadir. Geleneksel panel veri analizleri, iilkeler ya da bolgeler arasindaki mekansal
baglantilar1 dikkate almamakta, her bir birimin birbirinden bagimsiz oldugunu varsaymaktadir.
Oysa enerji ithalati, doviz kuru, enerji tiiketimi ve ekonomik biiylime gibi degiskenler, sadece
yerel dinamiklerden degil, ayn1 zamanda komsu iilkelerin politikalari, ekonomik kosullar1 ve
enerji arz-talep dengelerinden de etkilenmektedir. Bu baglamda, 6rnegin bir iilkenin enerji
ithalatindaki artig, bolgesel enerji fiyatlarin1 ve arzi etkileyerek komsu iilkelerin ekonomik
bliylime dinamikleri iizerinde de dogrudan ya da dolayli etkiler yaratabilmektedir. Mekansal
ekonometri, bu tiir iligkileri modelleme konusunda giiclii bir ara¢ sunmakta; olup 6zellikle
mekansal bagimlilik ve mekansal heterojenlik gibi unsurlarin analize dahil edilmesini miimkiin
kilmaktadir. Bu sayede hem dogrudan etkiler hem de komsu bolgeler iizerinden gelen dolayl
etkiler daha saglikli bir bigimde tahmin edilebilmektedir. Ayrica bu yontem, politika onerilerinin
sadece analiz edilen iilke ya da bolgeye degil, ayn1 zamanda etkilesim iginde olunan diger
iilkelere de nasil yansiyabilecegini degerlendirme agisindan onemli avantajlar saglamaktadir.
Dolayisiyla, mekansal ekonometri yaklagiminin tercih edilmesi, ¢alismanin hem metodolojik
katkisini artirmakta hem de enerji ithalati ve ekonomik biiylime arasindaki iliskileri daha
kapsamli ve gercekgi bir sekilde ortaya koymaktadir.
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4.1.1. Mekéansal Regresyon Modelleri
Mekansal Gecikmeli Model (Spatial Autoregressive Model-SAR)

SAR modeli bir konumda yer alan gozlemlerin sahip oldugu bagimli degisken iizerinde,
komsu durumunda bulunun degiskenlerin etkisinin oldugunu kabul eder.

y=pWy+xf+u (1)
Denklem 1°de yer aldigi gibi aciklayici degisken modele dahil edilir ve bu degisken
gecikmeli bagimli degisken olarak adlandirilir (LeSage, 2008:123).
Mekansal Hata Modeli (Spatial Error Model- SEM)
SEM ardisik bolgeler arasindaki iligkiyi inceleyerek hatalar arasi korelasyonu ele alir ve

y=xBf+¢ e=AWe+u (2
seklinde ifade edilir (Elhorst, 2014:46-53).

Mekansal Durbin Modeli (Spatial Durbin Model-SDM)

Bir mekandaki bagimli degiskenin, komsu alanlardaki bagimsiz degiskenlerden
etkilenmesidir. Bu model;

y=pWy +XB+68WX +¢ 3)
seklinde ele alinir. 0 mekansal bagimliligi ifade eden bagimsiz degiskenin katsayisidir.

Mekansal gecikme ve hata modelinin belirlenmesinde H,:p = 0 ve Hy: A = 0 hipotezleri test
edilmektedir (Elhorst, 2014:63-65).

Mekénsal Ardisik Bagimh Birlesik Model (Spatial Autoregressive Combined-SAC)

Mekansal gecikme ile mekansal hata modellerinin birlikte yer almasimi ifade eden SAC
modeli:

y=pWy+xf+e¢ e=AW,e+u 4)

seklinde ele alinir. Burada; A ve p: Mekansal otokorelasyon parametreleridir. W, ve W,, NxN
boyutlu mekansal agirlik matrisleri olup birbirinden farkli olusturulabilir (Elhorst, 2017:4).

4.2. Mekansal Dinamik Modeller

Bagimli degiskene ait gecikmeli degerin bagimsiz degiskenler arasinda olmasi ile
mekansal dinamik panel modeller daha gelismis model olarak belirtilmektedir (Astuti ve ark.,
2020:1-13). Genel denklem modeli (5)’te verilmektedir.

Ve =AVes +pWy + Wy + X8 + WX By + Xy 13+ +Iya, + & (5)

Burada; y., bagimhi degiskenin vektori, Wy, mekansal gecikmeyi ifade etmektedir.

Ayrica p, mekansal otoregresif parametre, A otoregresif zamana bagimli parametredir (Astuti ve
ark., 2020:1-13).

Calismanin yontem kisminda mekansal ekonometri yonteminin tercih edilmesi
arastirmanin 6zgiin yanini olustururken bu tercih, analiz edilen degiskenler arasindaki cografi
bagimlilik ve mekansal etkilesimlerin varligina dayanmaktadir. Geleneksel panel veri analizleri,
iilkeler ya da bolgeler arasindaki mekansal baglantilart dikkate almamakta, her bir birimin
birbirinden bagimsiz oldugunu varsaymaktadir. Oysa enerji ithalati, doviz kuru, enerji tiiketimi
ve ekonomik biiyiime gibi degiskenler, sadece yerel dinamiklerden degil, ayn1 zamanda komsu
tilkelerin politikalari, ekonomik kosullar1 ve enerji arz-talep dengelerinden de etkilenmektedir.
Bu baglamda, 6rnegin bir iilkenin enerji ithalatindaki artig, bolgesel enerji fiyatlarini ve arzi
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etkileyerek komsu iilkelerin ekonomik biiylime dinamikleri tizerinde de dogrudan ya da dolayl
etkiler yaratabilmektedir.

5. BULGULAR

Enerji ithalatinin ekonomik biiyiime {izerindeki etkisinin tespit edilmesinde 15 AB {ilkesi
icin 2000-2022 dénemi kisi bast GSYIH bagimli degisken almirken; bagimsiz degiskenler ise
enerji ithalati ve enerji ithalatinin doviz kuru ile gergeklestirilmesinden dolayr doviz kuru
degiskenlerinden olugmaktadir. Modelde yer alan degiskenler kisaca agiklanacak olursa;

Gelir (Kisi Bast GSYTH): Ulkelerin ekonomik performansini ve refah diizeyini yansitan
temel bir makroekonomik goésterge olan kisi bast GSYIH, ekonomik biiyiimenin 6l¢iimiinde
kullanilmgtir.

Doviz Kuru: Enerji ithalatinin biiyilk Olglide doviz iizerinden gerceklestirilmesi
nedeniyle modele dahil edilen doviz kuru, kur seviyesinde meydana gelen degisiklikler
dogrultusunda, enerji ithalat maliyetleri ve dolayisiyla ekonomik biiylime iizerindeki dolayli
etkileri belirleyici olabilmektedir.

Modelde yer alan enerji ithalat degiskeni ise komiir, elektrik, dogalgaz ve petrol ithalati
olmak tiizere alt basliklarda incelenmistir.

Komiir Ithalati: Fosil yakitlar arasinda yer alan komiir, enerji iiretiminde ve sanayide
onemli bir kaynak olmayi siirdiirmektedir. Bu degisken, komiir ithalatinin miktarini temsil
ederek komiir kullaniminin ekonomik biiyiimeye olan katkisini veya olasi ¢evresel ve maliyet
bazl1 yiiklerini degerlendirme imkani sunmaktadir.

Elektrik ithalati: Elektrik enerjisi, dogrudan iiretim ve tiiketim siireglerini etkileyen
stratejik bir girdidir. Elektrik ithalati, iilkelerin enerji arz gilivenligindeki eksiklikleri telafi etme
bi¢imlerinden biridir. Modelde, elektrik ithalatinin ekonomik biiyiime tizerindeki etkisi analiz
edilerek disa bagimli elektrik temininin siirdiiriilebilirligi sorgulanmaktadir.

Dogal Gaz Ithalati: Konutlarda 1sinma, sanayi iiretimi ve elektrik iiretiminde yaygin
olarak kullanilan ve Avrupa iilkelerinin biiylik Ol¢lide ithalata bagimli oldugu dogal gaz
ekonomik bilylime tizerinde hem maliyet hem de arz giivenligi agisindan kritik rol oynamaktadir.
Bu degiskenin modele dahil edilmesi, dogal gaz ithalatinin biiylime iizerindeki dogrudan ve
dolayli etkilerinin incelenmesini saglamaktadir.

Petrol ithalati: Petrol, ulastirma, sanayi ve enerji iiretimi gibi alanlarda temel enerji
kaynagi olup birgok ekonomide dis ticaret dengesini etkileyen Onemli bir kalemdir. Petrol
ithalati, ithalat faturalar1 ve doviz kuru ile yakindan iliskili olup, ekonominin genel iiretim
kapasitesi ve maliyet yapisi iizerinde belirleyici rol oynamaktadir. Bu nedenle ekonomik
bliylimeye olan etkisi model kapsaminda analiz edilmistir.

Modelde yer alan Avrupa Birligi iilkelerinin belirlenmesinde, veri kisit1 nedeniyle
yalnizca 15 iilkeye ait sz konusu doneme ait ulasilabilir veriler esas alinmig olup Almanya,
Avusturya, Belgika, Birlesik Krallik, Danimarka, Finlandiya, Fransa, Hollanda, ispanya, Irlanda,
Italya, Liiksemburg, Portekiz, Isve¢ ve Yunanistan’dan olusmaktadir. Diinya Bankasindan elde
edilen veriler arasinda olup uyumu gozetildiginden logaritmik degerleri modelde kullanilmisgtir.
Caligmanin uygulama kisminda tanimlayici istatistikler sunulduktan sonra degigkenlere ait
korelasyon matrisi incelenmistir. Degiskenlere ait tanimlayici istatistikler belirlenerek Tablo 1
ile sunulmustur.
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Tablo 1: Tamimlayici Istatistikler

Degiskenler Ortalama Std. Sapma Min. Max.
Gelir 1,774 3,473 -11,17 25,18
Déviz Kuru 99,370 6,668 82,00 130,4
Komiir ithalati 4,874 1,690 -1,185 7,41
Elektrik ithalat 3,799 0,955 -1,989 5,32
Dogal Gaz ithalati 5,653 1,773 0,000 8,29
Petrol ithalat 6,151 0,984 4,551 8,28

Degiskenlere ait tanimlayici istatistiklerde Gelir 1,77 ortalamaya sahip olurken, enerji
ithalati bashigr altinda yer alan komiir, elektrik, dogalgaz ve petrol ithalat ortalamalari
incelendiginde; sirasiyla 4,87, 3,79, 5,65 ve 6,15 degerleri elde edilmistir. Doviz kuru degiskeni
ise 6,66 standart sapma degerine sahip olarak elde edilmistir. Calismada yer alan bagimsiz
degiskenler i¢in korelasyon analizi yapilarak degiskenler arasindaki iligski diizeyi belirlenmis ve
Tablo 2 ile sunulmustur.

Tablo 2: Degiskenlere Ait Korelasyon Matrisi

<. . Komiir Elektrik Dogal Gaz Petrol
Degiskenler Doviz Kuru ithalati ithalati ithalat: ithalat:
Doviz Kuru 1,0000
Komiir ithalati 0,2912 1,0000
Elektrik ithalat 0,1734 0,4412 1,0000
Dogal Gaz ithalati 0,0741 0,5888 0,4232 1,0000
Petrol ithalat: 0,1525 0,7126 0,4243 0,7110 1,0000

Degiskenlere ait olarak elde edilen korelasyon matrisinde degiskenler arasi korelasyon
iliskisi %75’in iistiinde elde edildiginde uygulamadan ¢ikarilmalidir (Albayrak, 2005: 105-107),
Degiskenlere ait elde edilen korelasyon matrisi incelendiginde iligki katsayisi en yiiksek olan
petrol ve dogal gaz ithalati arasinda olup 0,71 olarak elde edildiginden yiiksek oranl bir iligki
belirlenmediginden modelde yer alan mevcut degiskenlerle uygulama yapilmistir.

Modelin uygulamasinda degiskenlerin etkisinin daha dogru tespit edilebilmesi igin panel
veri analiz yonteminden farkli olarak komsuluk etkisini modele dahil eden mekénsal
ekonometrik modeller kullanilarak arastirilmistir. Mekéansal uygulamada yer alan modeller
SDM, SAR ve SEM olmak {iizere incelenmistir. Caligmanin uygulama kisminda Hausman testi
ile sabit ve rassal etkili model uygunlugu tespit edilmistir.

Tablo 3: Robust Hausman Test Sonuglari

Model - kare
SODM (8,06(2)8)
SAR (g,odgg)
SEM (3,26(7)613)

Modellerin tamamui i¢in Hausman testi p=0,000<a=0,05 olup H, reddedilerek sabit etkili
modelin uygun oldugu belirlenmistir. U¢ farkli model igin birim ve zaman etkiler alinarak ¢ift
yonlil sabit etkili model Maksimum Olabilirlik (ML) yontemi ile tahmin edilmistir. Belirlenen
AB diilkelerinin 2000-2022 doénem verilerinin tahmini ile belirlenen uygun modeller o 6nem
diizeyi 0,05 ile karsilagtirilmig ve elde edilen degerler Tablo 4 ile sunularak yorumlanmustir.
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Tablo 4, Mekansal Panel Veri Analiz Sonuglari

Degiskenler SDM SAR SEM SAC
Diviz K -0,1847*** -0,1144%** -12,3818%** -0,1335%**
oviz Ruru (0,000) (0,000) (0,000) (0,000)
Komiir ithalat 0,0790 0,1616 -0,1752 0,1776
ormur fthafati (0,715) (0,448) (0,412) (0,385)
- 0,5861** 0,4059 0,4326 0,4420
Elektrik Ithalati (0,060) (0,187) (0,153) (0,111)
Dosaleay ithalat -0,0958 0,2509 0,1690 0,0238
ogalgaz fthalati (0,696) (0,234) (0,416) (0,900)
. -0,9200 -0,8775 -0,9786 -1,0216
Petrol Ithalat (0,142) (0,166) (0,119) (0,075)
. 0,2208*** -0,1523%*
Wx Gelir (0,005) (0,049)
Wx Doviz Kuru _((:)’:?620708)
Wx Komiir ithalat _(%’,g%?s
Wx Elektrik ithalat 8)’633306%
- *
Wx Dogalgaz ithalati (%'%271?
Wx Petrol ithalati _(%'ii%?
-0,1821%%* 0,3263**
Wxe (0,020) (0,051)
-0,5312%**
M Lambda) (0,003)
Varvans Chio 3,5366 3,7560 3,7090 3,5204
y (0,000) (0,000) (0,000) (0,000)
. 19,61%** 17,82
Wald Chi2(6) (0,015) (0,032)

Not: Parantez i¢indeki ifade *p<0,1 **p<0,05 ***p<0,01 anlamliligin: belirtir,

Uygulama sonuglarina gore sabit etkili modellerin uygunluguna karar verildikten sonra
mekansal modeller i¢in hipotezler sinanmistir. Test sonucunda elde edilen bulgulara gore; SAR

ve SEM igin p degeri sirastyla; (p = 0,015 < 0,05 ve p = 0,032 < 0,05) oldugundan hipotez
reddedilmistir. Hipotez testine gore uygun modelin SDM oldugu belirlenirken ayrica
uygulamada etkin modelin karar verilmesinde diger bir yontem olan Mekansal ardisik bagimli
birlesik model (SAC) uygulanmistir. SAC modelinden elde edilen sonuglar SAR ve SEM ile
paralel sonuglar verdiginden bagimli degisken ile hata teriminde mekansalligin etkisinin oldugu
tespit edilmistir. Bu durumda uygun modelin SDM oldugu belirlenirken model yorumu bu
tahmin {izerinden ele alinmustr.

Tablo 4’te yer alan SDM modeline ait degerler incelendiginde elektrik ve komiir ithalat
degiskenlerinin gelir ile ayn1 yonde oldugu belirlenirken Giines ve Erol (2019) ile Karakas,
Uziimcii ve Karakas (2019) ¢alismalarinda paralel bir sonu¢ elde edilerek elektrik ithalatinin
gelir lizerinde anlamli bir etkisinin oldugu belirlenmistir. Elektrik ithalatinda meydana gelecek
bir birimlik bir degisimin geliri % 0,58 oraninda artirdig1 tespit edilmistir. D6éviz kuru, petrol ve
dogalgaz degiskenleri ele alindiginda ise gelir ile ters yonde iligkili oldugu belirlenirken bu
degiskenlerden sadece doviz kurunun gelir lizerinde anlamli bir etkisinin oldugu tespit edilmistir.
Do6viz kurunda meydana gelecek bir birimlik degisimin geliri % 0,18 birim azalttig goriilmiistiir.

Bolge komsuluguna ait degiskenler ele alindiginda ise komsu bolgeye ait gelir ve
elektrik ithalati degiskenlerinin s6z konusu bolgenin geliri ile pozitif yonde iliskili oldugu
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belirlenmistir. Modelde yer alan komsu bolgelere ait doviz kuru, komiir, dogalgaz ve petrol
ithalat degiskenlerinin komsu bolge geliri ile ters yonde iliskili oldugu belirlenirken; déviz kuru
ve dogalgaz ithalat degiskenlerinin komsu bdlge geliri lizerinde anlaml bir etki gosterdigi tespit
edilmistir. Bu durumda modelde yer alan doviz kuru degiskeninin hem s6z konusu bdlge i¢in
hem de bdlge komsulugunda yer alan tilkelere ait doviz kuru degiskeninin gelir iizerinde negatif
yonde anlamli bir etkiye sahip olmasi oldukca dikkat ¢ekici bir sonu¢ olarak elde edilmistir.
Belirli bir iilke i¢in doviz kurunda meydana gelecek degisim geliri azaltirken; ayni1 durum bolge
komsulugunda yer alan iilkelerinde doviz kurunda meydana gelecek degisimin s6z konusu
ekonomik bdlgenin gelirini azaltacagi yonde oldugu belirlenmistir. Calismanin son kisminda ise
dogrudan, dolayli ve toplam etkiler ele alinarak Dinamik mekansal Durbin modeli farkli gecikme
uzunluklari ile incelenmis ve Tablo 5 ile sunulmustur.

Tablo 5: Dinamik Mekansal Durbin Sonuglari

Degiskenler SDM-(1) SDM-(2) SDM-(3)
0,2722%** 0,2892%**
Gdp L1 (0,000) (0,000)
0,1050 0,2183**
Wx Gdp L1 (0,373) (0,060)
Déviz k -0,1605*** -0,1898*** -0,1515***
oviz Kuru (0,000) (0,000) (0,000)
e 0,0221 0,0910 0,0308
Komiir Ithalati (0,919) (0,681) (0,886)
o 0,5963* 0,5412 0,5607*
Elektrik Ithalati (0,066) (0,104) (0,083)
< . -0,0102 -0,0601 0,0068
Dogalgaz Ithalati (0,967) (0,814) (0,978)
. -1,0152 -0,9122 -0,9594
Petrol Ithalati (0,123) 0.177) (0,144)
Wx Gelir 0,2439*** 0,2388*** 0,2602***
(0,002) (0,004) (0,001)
Wx Déviz k -0,2839*** -0,3237*%** -0,2337**
X Doviz kura (0,002) (0,002) (0,013)
P 0,0597 -0,0214 -0,0384
Wx Komiir Ithalati (0,925) (0,974) (0,952)
Wx Elektrik ithalat: ?O’ 364210% ?(5542556% ?(53650726)
< . -0,4345 -0,5294* -0,4955*
Wx Dogalgaz Ithalati (0,143) (0,083) (0,095)
. -1,0895 -1,0205 -1,1815***
Wx Petrol Ithalati (0,325) (0,368) (0,000)
v ) 3,6036*** 3,7823*** 3,5647***
aryans y (0,000) (0,000) (0,000)

Not: Parantez i¢indeki ifade *p<0,1 **p<0,05 ***p<0,01 anlamliligini belirtir.

Secilmis AB iilkeleri icin gelir lizerinde doviz kuru ve enerji ithalatinin etkisinin tespit
edilmesi amaci ile ele alinan ¢alismada Dinamik mekansal Durbin model analiz sonuglarina gore
gecikme uzunluguna gore farkli bulgular elde edilmis olsa da doviz kuru ve elektrik ithalati
degiskenlerinin gelir iizerinde anlamli bir etkisinin oldugu belirlenmistir. Do6viz kuru
degiskeninin her ii¢ gecikme uzunlugu icin de gelir ile farkli yonde anlamli bir etkisinin oldugu
bulgusuna ulagilmistir. Komsu bolgelere ait degiskenler incelendiginde; komsu iilkelere ait gelir
degiskeninin s6z konusu iilkenin gelirini ayn1 yonde anlamli olarak etkiledigi belirlenirken;
komsu {ilkelere ait doviz kuru degiskeninin ise s6z konusu iilkenin gelirini ters yonde anlaml
olarak etkiledigi tespit edilmistir. Uygulamada elde edilen modeller i¢in degiskenlere ait farkli
sonuglarin elde edildigi durumlar da s6z konusu olmustur. Bunlardan; komsu bolgelere ait
dogalgaz ithalat degiskeninin SDM-2 ve SDM-3 i¢in komsu bolge geliri lizerinde negatif yonde
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anlamli oldugu tespit edilirken SDM-1 i¢in anlamli bir etkisi s6z konusu degildir. Ayn1 sekilde
komsu bolgeye ait petrol ithalati degiskeni de sadece SDM-3 i¢in anlamli olarak elde edilmistir.

Lesage ve Pace (2010)’un belirttigi gibi mekansal modellere ait tahminler birimler arasi
iliskiyi belirlemede 6nemli bilgiler saglamaktadir. Bu dogrultuda &zellikle belirli bir bolgedeki
degisikligin sadece s6z konusu bélgeyi degil, diger komsu bdlgeleri de dolayli yoldan
etkiledigini belirterek ayr1 olarak incelenmesi gerektigini gostermektedir. S6z konusu bolgeye ait
bagimsiz degiskendeki bir birimlik degisim ayni1 bolgenin geliri iizerindeki dogrudan etkiyi
aciklamaktayken; dolayli etki ise, diger biitlin bolgelere iliskin bagimsiz degiskenlerde olugan
degisimlerin, sézii edilen bolgenin geliri {izerinde olusturdugu etkidir. Dogrudan ve dolayh
etkilerin toplam1 ise toplam etki olarak belirtilmektedir. Modelde yer alan degiskenlerin etkisini
daha detayli ele alinabilmesi i¢in kisa ve uzun déonem etkileri dogrudan, dolayli ve toplam etkiler
baslig1 altinda ayr1 ayr1 incelenmis ve sonuglar Tablo 6 ve Tablo 7 ile belirtilmistir.

Tablo 6: Dinamik Mekéansal Durbin Kisa Dénem Sonuglari

Déviz k -0,1470*** -0,1749*** -0,1355***
- oviz Kuru (0,000) (0,001) (0,000)
= Kémiir ithalat 0,0409 0,1171 0,0285
; omur fthafat (0,843) (0,579) (0,894)
< o 0,5849* 0,5173 0,5440*
% Elektrik Ithalati (0,074) (0,126) (0,090)
& < . 0,0179 -0,0275 0,0568
)8 Dogalgaz Ithalati (0,943) (0,914) (0,821)
_ . -0,9388 -0,8368 -0,9069
Petrol Ithalati (0,159) (0,222) (0,197)
Déviz k -0,2127*** -0,2425*** -0,1648**
oviz Kuru (0,007) (0,005) (0,025)
e 0,0275 -0,0595 0,0251
; _ Komiir Ithalati (0,955) (0,908) (0,962)
< ¥ R 0,2262 0,4043 0,2090
6' E Elektrik Ithalati (0,701) (0,504) (0,721)
o) < . -0,3763 -0,4513* -0,4197
Dogalgaz Ithalati (0,147) (0,098) (0,114)
. -0,7705 -0,7399 -0,7286
Petrol Ithalati (0,427) (0,457) (0,471)
Diviz k -0,3597*** -0,4174%** -0,3004***
oviz furu (0,000) (0,000) (0,000)
e 0,0684 0,0581 0,0537
<§( Komiir Ithalati (0,895) (0,914) (0,922)
U]
M o 0,8111 0,9216 0,7539
% ; Elektrik Ithalati (0,178) (0,136) (0,195)
(== Dogaloaz ithalat -0,3584 -0,4789 -0,3629
ogalgaz Ithalah (0,257) (0,144) (0,255)
. -1,7093* -1,5767 -1,6356
Petrol Ithalati (0,086) (0,124) (0,124)

Not: Parantez i¢indeki ifade *p<0,1 **p<0,05 ***p<0,01 anlamliligin1 belirtir.

Dinamik Mekansal Durbin modeli i¢in kisa donem etkiler belirlendikten sonra verilere
ait dogrudan, dolayli ve toplam etkilerin tamaminda doviz kuru degiskeninin diger uygulama
sonuglarinda oldugu gibi negatif yonde anlamli oldugu belirlenirken; benzer bir durumun SDM-
1 ve SDM-3 igin dogrudan etkinin belirlendigi uygulama sonuglarinda da diger uygulamalarda
elde edildigi gibi elektrik ithalati degiskeninin pozitif yonde anlamli olarak yer aldig
belirlenmistir. Uygulamada elde edilen modeller i¢in degiskenlere ait farkli sonuglarin elde
edildigi durumlar da s6z konusu olmustur. Bunlardan; dogalgaz ithalat degiskeninin sadece
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SDM-2 modelinde negatif yonde anlamli bir etkiye sahip oldugu tespit edilirken; petrol ithalati
degiskeni de sadece SDM-1 igin anlamli olarak elde edilmistir.

Tablo 7: Dinamik Mekéansal Durbin Uzun Dénem Sonuglari

Diviz k -0,1961%** 0,1814*** -0,2034%**
g oviz Kuru (0,000) (0,000) (0,000)
= Komiir ithalat 0,0555 0,1150 0,0420
; omur fthafat (0,848) (0,583) (0,888)
< o 0,8030 0,5273 0,7803*
g Elektrik Ithalat (0,081) (0,113) (0,076)
& . . 0,0376 -0,0407 0,0458
>QOD Dogalgaz Ithalati (0,914) (0,873) (0,895)
= . -0,2764 -0,8554 -1,3317
Petrol Ithalati (0,172) (0,205) (0,169)

Ditviz kur -0,2656** 0,2750%** -0,3009**
— oviz Kuru (0,011) (0,003) (0,013)
o s 0,0323 -0,0514 0,0482
E Komiir Ithalati (0,960) (0,924) (0,955)
= . 0,2387 0,4807 0,4830

q . 1 ) )

: Elektrik Ithalati (0,763) (0,451) (0,598)
2 Dosaleaz ithalat -0,4982 -0,4832* -0,6555
Q galgaz ! (0,155) (0,091) (0,119)
. -0,9210 -0,8697 1,4136
Petrol Ithalati (0,484) (0,405) (0.371)

Diviz k -0,4618%** -0,4565%** -0,5044%*
oviz Kuru (0,000) (0,000) (0,000)
I o 0,0878 0,0635 0,0903
; Komiir Ithalati (0,895) (0,913) (0,923)
= o 1,0418 1,0081 1,2633
5 Elektrik Ithalat1 (0,180) (0,137) (0,197)
& Dosaleaz ithalat -0,4606 -0,5239 -0,6097
©  Dogalgaz lthalanl (0,259) (0,145) (0,261)
. -2,1974* -1,7251 -2,7454
Petrol Ithalati (0,089) (0,125) (0,125)

Not: Parantez igindeki ifade *p<0,1 **p<0,05 ***p<0,01 anlamliligin1 belirtir.

Dinamik Mekansal Durbin modeli i¢in uzun dénem etkiler incelendiginde; kisa déonem
etkilere ait uygulama sonuglar1 ile paralel bulgulara erisilmistir. Uzun donem etkiler i¢in
dogrudan, dolayli ve toplam etkilerin tamaminda déviz kuru degiskeninin diger uygulama
sonuglarinda oldugu gibi negatif yonde anlamli oldugu belirlenirken; benzer bir durumun SDM-
1 ve SDM-3 igin dogrudan etkinin belirlendigi uygulama sonuglarinda da diger uygulamalarda
elde edildigi gibi elektrik ithalati degiskeninin pozitif yonde anlamli olarak yer aldig: tespit
edilmistir.

6. SONUC

Kiiresel diinya pek ¢ok seyle birlikte ekonomik yapida degismekte ve 6zellikle tilkeler
ve bolgeler arasi rekabet gittikge biiyiimekte ve yayginlagsmaktadir. Rekabetin en fazla oldugu
alanlardan birisi de enerji piyasasidir. Diinya enerji piyasasinda yenileyemeyen enerji
kaynaklarinin sinirli olmasi, hem bu iiriinlerin fiyatlarinda artiga neden olurken hem de enerjiye
ihtiyac1 olan {ilkeler arasinda rekabetin artmasina sebep olmaktadir. Bu durum, iilkeleri
alternatif, ¢evre dostu ve yerel enerji kaynaklarina yatinm yapmaya tesvik etmektedir
(Denizbilen ve Onder, 2023:19-20).
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Diinya ekonomisinde olduk¢a 6nemli bir yer tutan enerji ihtiyaci, enerji ithalatinin
onemini vurgularken ayni1 zamanda ekonomik biiyiime {izerindeki etkisinin de tespit edilmesini
gerekli kilmistir. Bu alanda yapilmis pek ¢ok ¢alisma bulunmasina ragmen mevcut ¢alismalarda
bolge komsulugunu gbz ardi ederek degerlendirmelerin yapildigi goriilmektedir. Bu dogrultuda
calismanin amaci; oldukga kritik bir 6neme sahip olan enerji ithalatinin ekonomik biiylime
tizerindeki etkisinin mekansal ekonometri yontemi kullanilarak tespit edilmesidir. Belirlenen AB
iilkeleri i¢in 2000-2022 donemi gelir degiskeni bagimli degisken olarak alinirken; bagimsiz
degisken olarak enerji ithalat1 ve doviz kuru modelde yer almaktadir, Enerji ithalati degiskeni ise
komiir, elektrik, dogalgaz ve petrol ithalati olmak {izere alt bagliklarda incelenmistir.

Calismanin uygulama kisminda ilk olarak degiskenlere ait tanimlayict istatistikler
incelendikten sonra korelasyon analizi yapilarak iliski diizeyi tespit edilmis ve uygulama
gerceklestirilmistir, Uygun modelin tespit edilebilmesi i¢in 6ncelikli olarak sabit ve rassal etkiler
incelenmis ve her iic mekansal model icin de etkin sonucun sabit etkiler olduguna karar verilmis
ve mekansal modeller i¢in hipotezler sinanmustir. Elde edilen bulgulara gore; SAR ve SEM i¢in
hipotez reddedilmis olup modelin indirgenmesine gerek duyulmamistir. Hipotez testine gore
uygun modelin SDM oldugu belirlenirken ayrica uygulamada etkin modelin karar verilmesinde
diger bir yontem olan SAC uygulanmig ve paralel sonuglar elde edilerek bagimli degiskende ve
hata teriminde mekansalligin etkisinin oldugu tespit edilmistir. Bu durumda etkin modelin SDM
oldugu tespit edilerek degiskenlere ait tahminler bu model {izerinden ele alinmustir.

Uygulanan SDM modeline ait degerler incelendiginde degiskenlerden elektrik ithalatinin
gelir lizerinde anlamli bir etkisi oldugu ve elektrik ithalatinda meydana gelecek bir birimlik bir
degisimin geliri % 0,58 oraninda artiracagi tespit edilmistir. Doviz kuru, petrol ve dogalgaz
degiskenleri ele alindiginda ise gelir ile ters yonde iliskili oldugu belirlenirken bu degiskenlerden
sadece doviz kurunun gelir {izerinde anlamli bir etkisinin oldugu tespit edilmistir. Bolge
komsuluguna ait degiskenler ele alindiginda ise komsu bdolgeye ait gelir ve elektrik ithalati
degiskenlerinin s6z konusu iilkenin geliri ile pozitif yonde iligkili oldugu belirlenmistir. Modelde
yer alan komgu bdlgelere ait doviz kuru, komiir, dogalgaz ve petrol ithalat degiskenlerinin
komsu bolge geliri ile ters yonde iliskili oldugu belirlenirken; doviz kuru ve dogalgaz ithalat
degiskenlerinin komsu bolge geliri lizerinde anlamli bir etki gosterdigi tespit edilmistir.

Calismanin son kisminda ise dogrudan, dolayli ve toplam etkiler ele alinarak mekansal
Durbin modeli, dinamik mekansal model ile incelenmis ve farkli gecikme uzunluklari ele
almarak kisa ve uzun donemde sonuglar ele alinmigtir. Dinamik Mekansal Durbin modeli igin
kisa ve uzun dénem etkiler i¢in paralel bulgulara erisilmistir. Kisa ve uzun dénem i¢in dogrudan,
dolayli ve toplam etkilerin tamaminda déviz kuru degiskeninin negatif yonde anlamli oldugu
belirlenirken diger degiskenlerde farkliliklar gozlenmistir.

Ginden giline artan enerji ihtiyacinin iilkeler tarafindan ithalat yoluyla karsilanmasi
sonucu olusan yiiksek maliyetler bir¢cok iilkenin disa bagimlili§ini artirmakta ve bu durumun
iilke ekonomisini etkiledigi diisiiniilmektedir. Ancak ele alinan sonuglara gore gelir iizerinde
enerji ithalatinin etkisinin tespit edilmesinde doviz kuru degiskeninin gelir ile ters yonde anlaml
olmasi déviz kurundaki artigin, enerji ithalat maliyetlerini artirarak ekonomik biiyiimeyi olumsuz
etkiledigini ve ithalata bagimli iilkelerin ekonomik kirilganlik yasama riskini artirdiginm
gostermektedir. Ozellikle doviz kuru degiskeninin hem iilke hem de komsu iilkeler diizeyinde
gelir tizerinde negatif yonde anlamli etkisinin bulunmasi agisindan dikkat ¢ekicidir. Bu bulgu,
doviz kuru degisimlerinin yalnizca ulusal ekonomiyi degil, aym1 zamanda bolgesel ekonomik
dengeleri de etkileyebilecek nitelikte oldugunu, doviz kuru soklarmnin sadece kaynak iilkede
degil, ticaret ortagi konumundaki diger iilkelerde de ekonomik daralmaya yol agabilecegini
gostermektedir. Bu baglamda, kur istikrarim saglayacak bolgesel koordinasyon politikalarinin
gelistirilmesi 6nem kazanmaktadir. Dolayisiyla, dzellikle disa bagimli enerji ekonomisine sahip
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iilkelerde doviz kurundaki dalgalanmalarin makroekonomik istikrar agisindan 6nemli bir risk
unsuru olusturdugu sdylenebilmektedir.

Enerji alt basliklarindan ise elektrik ithalatinin gelir lizerinde pozitif ve anlamli sonuglar
vermesi, bu enerji tlirliniin ekonomik faaliyetlerde oynadigl tamamlayici rolii vurgulamaktadir.
Bu sonug, Giines ve Erol (2019) ile Karakas, Uziimcii ve Karakas (2019) ¢alismalarinda ulasilan
bulgularla paralellik arz etmektedir. Elektrik enerjisinin sanayi, hizmet ve teknoloji sektorleri
acisindan dogrudan iiretime entegre bir unsur olmasi, ithalat yoluyla elde edilen elektrigin kisa
vadede ekonomik biiyiimeyi destekleyici bir unsur olarak ortaya ¢ikmasina neden olmaktadir.
Ancak bu bulgu, elektrik ithalatinin siirdiiriilebilir bir biliylime stratejisi olarak
degerlendirilmemesi gerektigi, aksine yerli ve yenilenebilir kaynaklara dayali elektrik {iretiminin
giiclendirilmesinin uzun vadede daha saglikli bir ekonomik biiylime zemini olusturacagi
yoniinde degerlendirilmektedir.

Sonug¢ olarak, yapilan degerlendirmeler enerji politikalarinin yalnizca arz giivenligi
degil, ayn1 zamanda ekonomik biiyiime ve doviz kuru istikrar1 ¢ercevesinde ¢cok boyutlu olarak
tasarlanmasi gerektigini ortaya koymaktadir. Doviz kuru riskini minimize edecek ekonomik
politikalarin ve enerji alaninda yerli kaynak kullanimini artiracak stratejilerin birlikte ele
alinmas1 gerektigi Ongoriilirken elektrik enerjisinin yerli tretiminin artirilip diger enerji
tiirlerinde de disa bagimlilig1 azaltacak politikalarin gelistirilmesi onerilmektedir.

Arastirma ve Yayin Etigi Beyani
Bu ¢alisma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmstir,
Yazarlarin Makaleye Katki Oranlar:

Caligmanin tamam alti bolimden olusturulmustur, Bununla birlikte literatiir ve girig boliimleri ve veri setinin
olusturulmas1 2, yazar tarafindan yapilmistir, Analiz sonuglart ve degerlendirmeler ise 1, yazar tarafindan
hazirlanmstir,

Yazar 1’in makaleye katkis1 %,50, Yazar 2 nin makaleye katkis1 % 50 ’dir,
Cikar Beyani

Yazarlar agisindan ya da ii¢iincii taraflar agisindan ¢aligmadan kaynakli ¢ikar ¢atigmasi bulunmamaktadir.
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Extended Abstract

Spatial Analysis of The Effect of Energy Imports and Exchange Rate on Economic
Growth in EU Countries

The global world is changing in economic structure along with many things, and
especially competition between countries and regions is growing and spreading, The limited
availability of non-renewable energy resources in the world energy market both causes an
increase in the prices of these products and increases competition among countries in need of
energy, The need for energy, which has a very important place in the world economy,
emphasizes the importance of energy imports, while at the same time making it necessary to
determine its effect on economic growth, Although there are many studies in this field, it is seen
that evaluations are made by ignoring the regional neighborhood in the current studies, In this
direction, the aim of the study is to determine the effect of energy imports on economic growth
using the spatial econometric method,

In determining the effect of energy imports on economic growth, while the 2000-2022
period GDP per capita for 15 EU countries was taken as the dependent variable; energy imports
and the exchange rate variable were included in the model since energy imports were realized
with exchange rates as independent variables, The energy import variable was examined under
the subheadings of coal, electricity, natural gas and oil imports, The EU countries included in the
model are Germany, Austria, Belgium, the United Kingdom, Denmark, Finland, France, the
Netherlands, Spain, Ireland, Italy, Luxembourg, Portugal, Sweden and Greece, The data were
obtained from the World Bank and the reason why not all EU countries were included is due to
the lack of any data entry, In addition, since the compatibility of the data was observed,
logarithmic values were used in the model, After presenting descriptive statistics in the
application section of the study, the correlation matrix of the variables was examined,

First of all, in order to determine the appropriate model in the study, fixed and random
effects were examined and it was decided that the effective result was fixed effects for all three
spatial models and hypotheses were tested for spatial models, According to the findings
obtained; the hypothesis was rejected for SAR and SEM and there was no need to reduce the
model, While it was determined that the appropriate model was SDM according to the
hypothesis test, another method, SAC, was applied in deciding on the effective model in the
application and parallel results were obtained and it was determined that there was an effect of
spatiality in the dependent variable and the error term, In this case, it was determined that the
effective model was SDM and the estimates of the variables were considered through this model,

When the values of the applied SDM model were examined, it was determined that
electricity imports from the variables had a significant effect on income and a one-unit change in
electricity imports would increase income by 0,58%, When the exchange rate, oil and natural gas
variables were considered, it was determined that they were inversely related to income, and
only the exchange rate had a significant effect on income, When the variables related to regional
neighborhood were considered, it was determined that the income and electricity import
variables of the neighboring region were positively related to the income of the country in
guestion, While it was determined that the exchange rate, coal, natural gas and oil import
variables of the neighboring regions in the model were inversely related to the income of the
neighboring region; it was determined that the exchange rate and natural gas import variables
had a significant effect on the income of the neighboring region,

In the last part of the study, direct, indirect and total effects were analyzed with the
spatial Durbin model, spatial dynamic model method and examined in the short and long term by
considering different lag lengths, Parallel findings were reached for the short- and long-term
effects for the Dynamic Spatial Durbin model, While it was determined that the exchange rate
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variable was negatively significant in all direct, indirect and total effects for the short and long
term, differences were observed in other variables, The high costs resulting from the countries
meeting the increasing energy need day by day through imports increase the external
dependency of many countries and it is thought that this situation affects the country's economy,

However, according to the results examined, the fact that the exchange rate variable is
inversely significant with income in determining the effect of energy imports on income shows
that the increase in the exchange rate negatively affects economic growth by increasing energy
import costs and increases the risk of economic fragility of countries dependent on imports,
From the energy subheadings, it was determined that only electrical energy imports positively
affect income and it is thought that imported electricity contributes to economic growth by being
used in industry and production, As a result, domestic production of electrical energy should be
increased, strategies should be developed to reduce external dependency in other types of
energy, this relationship between energy imports and economic indicators should be optimized
with both short-term policies and long-term strategies,
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Is Jobless Growth Valid in Tiirkiye? A Sectoral Analysis of the
Relationship between Unemployment and Economic Growth

Emre AKUSTA"

ABSTRACT

This study analyzes the validity of jobless growth in Tiirkiye on sectoral basis. It analyzes the impacts of
agriculture, industry, construction and services sectors on unemployment using annual data for the period 2000-2022.
ARDL method is applied within the scope of the analysis. The findings are tested with FMOLS and CCR methods.
The results show that growth in all sectors reduces the unemployment. A one-unit increase in the share of agriculture
sector in GDP decreases the unemployment rate by 0.471 points, 0.680 points in the industrial sector, 0.899 points in
the construction sector and 1.383 points in the services sector in the short-run. The long-run coefficients reveal that the
impacts of sectoral growth on unemployment are stronger in the long-run than in the short-run. A one unit increase in
the share of the agricultural sector in GDP decreases the unemployment rate by 2.380 points, 4.057 points in the
industrial sector, 1.761 points in the construction sector and 3.664 points in the services sector in the long-run. These
findings show that jobless growth is not valid in Tiirkiye in general. On the contrary, economic growth plays an
important role in reducing unemployment.

Keywords: Jobless growth, Sectoral growth, ARDL, FMOLS, CCR
JEL Classification: E24, J64, 040

Tiirkiye'de Istihdam Yaratmayan Biiyiime Gegerli mi? Issizlik ve Ekonomik
Biiyiime Iliskisinin Sektorel Analizi

(074

Bu calisma, Tiirkiye’de istihdam yaratmayan biiyiimenin gecerliligini sektorel diizeyde analiz etmektedir.
2000-2022 donemine ait yillik veriler kullanilarak tarim, sanayi, insaat ve hizmetler sektorlerinin issizlik orani
iizerindeki etkileri incelenmistir. Analiz kapsaminda ARDL yontemi uygulanmistir. Elde edilen bulgular FMOLS ve
CCR yontemleri ile sinanmigtir. Sonuglar, tiim sektorlerde biiylimenin issizlik oranini azalttigini gostermektedir.
Tarimm sektoriiniin GSYH i¢indeki payindaki bir birim artig, kisa vadede igsizlik oranini 0.471 puan, sanayi sektoriinde
0.680 puan, insaat sektoriiniin 0.899 puan ve hizmetler sektoriinde ise 1.383 puan diistirmektedir. Uzun donem
katsayilar1, sektorel biiylimenin issizlik iizerindeki etkilerinin kisa doneme kiyasla daha giiclii oldugunu ortaya
koymaktadir. Tarim sektoriiniin GSYH igindeki payindaki bir birim artis, issizlik oranini uzun vadede 2.380 puan,
sanayi sektoriinde 4.057 puan, ingaat sektdriinde 1.761 puan ve hizmet sektdriinde 3.664 puan azaltmaktadir. Bulgular,
Tiirkiye'de genel olarak istihdamsiz biiylimenin gegerli olmadigini goéstermektedir. Aksine, ekonomik biiyiime
igsizligin azaltilmasinda 6nemli bir rol oynamaktadir.

Anahtar Kelimeler: istihdam yaratmayan biiyiime, Sektorel biiyiime, ARDL, FMOLS, CCR
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1. INTRODUCTION

Economic growth and employment are among the most fundamental macroeconomic
indicators that determine the success of a country's economy. While growth refers to the increase
in the total production volume of an economy, employment refers to the amount of labor force
used in this production process. It is widely accepted in the economics literature that economic
growth is expected to lead to an increase in employment. The expansion in production capacity
should increase the general welfare of society by creating new job opportunities and reducing
unemployment rates (Jawad & Naz, 2024). However, the impact of growth on employment
varies from country to country and from sector to sector (Haider et al., 2023). The capacity of
growth to create employment may differ depending on the nature of economic policies,
technological developments and sectoral transformations.

One of the main objectives of growth is to increase the welfare of the society and to use
the labor force efficiently. However, there may be situations where growth alone is not
sufficient. Especially if the increase in production is not synchronized with the increase in
employment, the quality of growth becomes questionable (Bogoviz et al., 2018). The United
Nations Human Development Report of 1996 categorized different types of growth. In this
report, jobless growth was categorized as one of the types of growth to be avoided (UNDP,
1996). The failure of economic growth to create jobs is seen as a serious problem, especially in
developing economies. Jobless growth means that unemployment rates do not fall or
employment growth remains limited despite positive growth rates in an economy (Haider et al.,
2023). This phenomenon indicates that the relationship between economic growth and
employment has weakened. Such a situation calls into question the effectiveness of economic
policies. Globalization, technological transformations and capital-intensive production models
are among the main reasons for this process.

One of the main causes of jobless growth is technological developments. Modern
production techniques increase labor productivity and reduce labor demand. Especially
automation and technological innovations minimize the need for labor in many sectors. The
impacts of technological developments on employment have been discussed since the industrial
revolution. Although such innovations were initially thought to increase employment, they are
now seen to have an increasing impact on unemployment rates. Especially low-skilled labor is
adversely affected by this transformation and imbalances in the labor market are deepening
(Saratchand, 2019; Damioli et al., 2024). Another important reason is globalization. Increasing
global competition forces firms to make their production processes more flexible. Therefore,
firms reduce costs and aim to gain competitive advantage by reducing labor costs. This trend,
especially in the industrial sector, leads to a shift of production to countries with low labor costs.
This leads to high unemployment rates in countries (Davidson et al., 2020). However, global
supply chains create new job opportunities in some sectors. However, the capacity of such
growth models to create employment remains limited.

Another reason for jobless growth is changes in the structure of production. Especially in
developing countries, the sectoral composition of growth is of great importance. The transition
from agriculture to industry and services leads to changes in the employment structure.
However, since the industrial sector is generally capital intensive, such growth models increase
labor demand to a limited extent. Similarly, as the share of the services sector in the economy
increases, the demand for labor increases directly. However, employment in these sectors is
characterized by flexible working patterns and low wages. Therefore, employment growth in the
services sector does not always fully reflect the positive impact of economic growth on
employment (Ghosh, 2011; Opyelaran-Oyeyinka & Lal, 2016; Behera, 2019). Moreover,
government policies and economic stability also play a decisive role in the failure of economic
growth to create jobs. Factors such as tax policies, labor market regulations and investment
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incentives directly affect employers' propensity to create new jobs (Murat & Yilmaz Eser, 2013).
In particular, high labor costs may lead employers to hire fewer employees. Such a situation may
limit the capacity of growth to reduce unemployment. Moreover, economic crises and
uncertainties may adversely affect firms' long-term employment decisions and reinforce the
process of jobless growth.

The Tirkiye's economy has achieved high growth rates, especially after the 2001
economic crisis. However, the impact of this growth on employment has varied periodically and
sectorally (Herr & Sonat, 2014). Structural transformations in the industrial sector and the
foreign-dependent production model weakened the impact of growth on employment. Shifts in
employment occurred during the transition from agriculture to industry. However, the failure to
create sufficient new job opportunities has kept unemployment rates high (Karapinar, 2007;
Pehlivanoglu & Ince, 2020). This situation affects the structural factors that determine the
relationship between growth and employment. Therefore, the extent to which Tiirkiye has
adapted to job-creating growth policies should be investigated. In this regard, analyzing growth
in terms of its structural components and sectoral dynamics is a critical requirement to assess the
validity of jobless growth in the Turkish economy. In the literature, the relationship between
economic growth and employment in Tiirkiye is frequently analyzed at the general economy
level. However, this approach ignores sectoral dynamics. However, it is of great importance to
consider sectoral differences in order to analyze employment dynamics more effectively.
Therefore, this study re-examines the validity of jobless growth in Tiirkiye at the sectoral level.
A sub-sectoral analysis will contribute to the development of policy recommendations for
increasing employment. In particular, employment trends in agriculture, industry, services and
construction sectors will be evaluated comparatively. Finally, recommendations for Tiirkiye's
job-creating growth strategies will be presented.

This study contributes to the literature in at least four main aspects: (1) Unemployment
growth in Tiirkiye is usually analyzed at the level of total economic growth. However, sectoral
analyses are quite limited. This study aims to contribute to the literature in this area. (2) In this
study, short-run and long-run coefficient estimates are obtained separately using the ARDL
method. In this way, the relationship between sectoral growth and unemployment is analyzed in
detail in both the short and long-run. (3) In order to increase the reliability of the results, the
findings obtained with the ARDL method are tested with FMOLS and CCR methods. Therefore,
robustness checks were performed. Comparisons with different econometric methods support the
consistency and reliability of the findings of the study. (4) The findings of the study provide
important implications at the sectoral level. Moreover, policy recommendations are developed to
support sustainable employment.

2. LITERATURE REVIEW

The relationship between economic growth and employment has been discussed in the
literature for many years. In his pioneering study, Okun (1962) showed that there is an inverse
relationship between growth and unemployment in the US economy and established the
framework later known as “Okun's Law”. However, studies conducted in different periods and
countries have shown that this relationship has changed over time and is not uniform. Especially
since the end of the 20th century, while growth rates have been high in some countries,
employment growth has remained limited, revealing “jobless growth”. Jobless growth has been
addressed with different dimensions in developed and developing economies. Global studies
reveal that the growth-employment relationship differs across countries. For this reason,
international and Tiirkiye-specific studies are discussed separately in the following section.
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2.1. Related Work in the International Context

International studies investigating jobless growth have examined the relationship
between employment and growth from wvarious perspectives. Some studies show that the
relationship between unemployment and growth is affected by geographical and sectoral
dynamics. Lal et al. (2010) examined the long-run relationship between growth and
unemployment in Bangladesh, Pakistan, India, Sri Lanka and China. The results show that
Okun's law is generally valid. Hamia (2016) analyzed 17 developing countries in the Middle
East and North Africa. In this study, contradictory findings were obtained regarding the validity
of Okun's law. These differences are explained by structural changes in the labor market.
Hanusch (2013) finds that Okun's law is stronger in non-agricultural sectors in East Asian
countries. However, this relationship is reversed in agricultural employment. These results show
that the structure of the labor market shapes the relationship between growth and employment.

In some countries, the weakening of the impact of growth on unemployment is
associated with sectoral transformations. Tejani (2016) argues that the elasticity between output
growth and employment in India has decreased over time and that this is due to productivity
gains. Pieper (2003) finds support for Verdoorn's law! and shows that the relationship between
output growth and employment has weakened in developing countries. Onaran (2008) shows
that the increase in unemployment in Central and Eastern European countries is more
pronounced in the manufacturing sector. He attributed this to the impacts of foreign direct
investment and international trade. However, the economic integration process could not prevent
job losses. Technological progress is recognized as one of the most important causes of
unemployment growth. Li et al. (2017) argue that the fourth industrial revolution can create new
employment opportunities by increasing productivity. However, unemployment may increase
due to the automation of manual jobs. Similarly, Peters (2017) shows that capital-intensive
production combined with labor-saving technologies may have negative impacts on
unemployment.

The impact of growth on employment in Europe has been analyzed in the context of
crises and structural transformations. Jablanovic (2017) found that the unemployment rate in the
Eurozone showed a continuous upward trend between 1991 and 2015. Kallioras et al. (2016)
analyzed the negative impacts of post-crisis economic shocks and structural distortions on
employment in Greece. Correira and Alves (2017) find that there has been a significant decline
in employment rates in Portugal since the early 2000s. This trend accelerated especially after the
2008 global financial crisis. Similarly, Blazquez-Fernandez et al. (2018) argue that the
relationship between growth and employment in European Union countries differs across age
and gender groups. In particular, high youth unemployment rates suggest that economic growth
is not equally reflected across all demographic groups. Klinger and Weber (2020), meanwhile,
find that after the 2008 global crisis in Germany, the job-creating capacity of growth declined
and the upward trend in unemployment strengthened.

The impacts of globalization and FDI on employment in developing countries is also a
controversial issue. Rizvi and Nishat (2009) find that the employment generating capacity of
FDI in Pakistan, India and China is quite low. Mitra (2011) argues that the impact of trade on job
creation in India is negligible. Das and Ray (2019), in a study on South Asian countries, find that
FDI has no long-run impact on employment. However, panel data analysis shows that this
relationship is valid in some countries. Das and Ray (2020) argue that the long-run relationship
between globalization and employment is weak in India and some countries in South Asia. This

"Werdoorn's Law was introduced by Verdoorn (1949) and developed by Kaldor (1966). It generally states that
economic growth increases labor productivity. Especially in the manufacturing industry, production growth increases
productivity through factors such as economies of scale, learning effects and technological developments.
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suggests that while globalization may contribute positively to the labor market in some
countries, it may lead to jobless growth in others.

Generally, the capacity of growth to create employment varies depending on the
economic structure of countries, sectoral dynamics and changes in global markets. Therefore,
job-creating growth policies should be developed based on the specific economic structure of
each country. Moreover, sector-based strategies should be developed. Especially in developing
countries, education policies need to be more aligned with the labor market and the employment
generating capacity of their sectors needs to be increased.

2.2. Related Work in Tiirkiye

Studies on jobless growth in Tiirkiye have examined how this relationship is shaped in
different periods and sectors. Beyazit (2004) emphasized that for economic growth to be
sustainable, productivity increases should also increase employment. However, productivity
increases alone may not be sufficient. Some studies have argued that there is no statistically
significant relationship between growth and unemployment in Tiirkiye. Takim (2010) and,
Korkmaz and Yilgor (2010) investigated the causality between growth and unemployment. In
the post-2001 period, no causality relationship was found. These studies indicate that the
capacity of growth to create employment in the Turkish economy may be limited. There are also
some studies that reveal the existence of a negative relationship between growth and
unemployment. For instance, Barisik et al. (2010) find an inverse relationship between growth
and unemployment in Tiirkiye. This finding was later supported by Ozdemir and Yildirim
(2013). However, most of these studies show that the impact of growth on reducing
unemployment is stronger in periods of crisis and contraction, while this impact weakens in
periods of expansion. Ceylan and Sahin (2010) find that the growth-unemployment relationship
is asymmetric. In the study, it is stated that unemployment increases rapidly during
contractionary periods but does not decrease at the same rate during expansionary periods. The
main reasons for jobless growth include productivity gains, capital-intensive production
structures and labor market rigidities. Altuntepe and Guner (2013) conducted a sectoral analysis
for the 1988-2011 period and showed that the impact of growth on employment varies
depending on sectoral differences. In particular, it is found that the employment creation
potential of the services sector is higher than that of industry and agriculture.

In general, jobless growth occurs for different reasons in different countries. In advanced
economies, factors such as global crises, technological transformations and capital-intensive
production structures are cited as the main causes of jobless growth. In developing countries, on
contrary, structural weaknesses in the labor market, productivity gains and the limited impact of
factors such as foreign direct investments on job creation come to the fore. However, the level of
development of a country is not the only factor determining the impact of growth on
employment. The sectoral components of growth and the sectors in which labor demand is
concentrated are also decisive. The capacity of growth to create employment is not at the same
level in all sectors. The impacts of sub-sectors such as agriculture, industry and services on labor
demand differ significantly. Even if growth accelerates in capital-intensive sectors, this increase
may not be reflected in employment to the same extent. In labor-intensive sectors, however, an
increase in production generally generates more employment. Therefore, in order to analyze the
growth-employment relationship more effectively, it is necessary to make an assessment on a
sectoral basis. Analyses conducted at the general economy level may be insufficient to explain
the impact of growth on employment. In this scope, a detailed analysis of the components of
growth is a critical step to test the validity of growth without employment in the Turkish
economy. Detailed analyses by sub-sectors will contribute significantly to the development of
job-creating growth policies.
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In the literature, studies analyzing unemployment growth at the sectoral level in Tiirkiye
are quite limited. For example, Tuncer and Altiok (2012) find that employment growth remains
limited despite the growth in the manufacturing industry. Aksoy (2013), meanwhile, compares
the relationship between growth and employment in the industrial and service sectors. The
findings show that the employment creation impact of industrial growth is weaker. To the best of
our knowledge, the only study that deals with this issue in detail is Abdioglu and Albayrak
(2015). In this study, employment elasticity coefficients for the period 1988-2015 in Tiirkiye are
estimated both at the general economy level and at the sub-sector level. The findings show that
the highest employment elasticity is realized in the construction sector. While the impact of
economic growth on employment is more pronounced in the construction sector, it is more
limited in other sectors. Moreover, positive and negative output gaps do not make a significant
difference on employment for most sectors.

This study aims to contribute to the limited literature by analyzing unemployment
growth in Tiirkiye on a sectoral basis. In order to fill the existing gap in the literature, it provides
up-to-date evidence using the most recent dataset. Moreover, it estimates both short-run and
long-run coefficients using the ARDL method. Thus, unlike the literature, it reveals how the
dynamics between employment and growth differ over time. Moreover, robustness checks are
performed using FMOLS and CCR methods. Thus, the reliability of the results obtained is
enhanced. The use of different econometric methods reinforces the accuracy of the model and
confirms the robustness of the results. Finally, in addition to providing a theoretical analysis, our
study also develops concrete recommendations. Thus, it is aimed to contribute to the
development of strategies that will increase the employment generating capacity of growth.

3. DATA AND METHODOLOGY
3.1. Model Specification and Data

The empirical investigation of this study analyzes the validity of jobless growth by
sectors? in Tiirkiye. For this purpose, the impacts of agriculture, industry, construction and
services sectors on the unemployment rate are analyzed using annual data for the period 2000-
2022. Most of the literature on jobless growth has been prepared using annual data. Therefore,
annual data has been used in this study to ensure comparability with the literature and to increase
the interpretability of the coefficients obtained. In addition, the inflation variable is also included
in the model to provide a more comprehensive assessment of labor market dynamics. The period
of analysis is chosen considering the availability of the data set. The empirical model of the
study is shown in Equation 1.

UNP, = f, + BLAGR, + B,IND, + B, CON; + B,SER, + B INF, + ¢, 1

In equation (1), UNP is the unemployment rate, AGR is the share of agriculture in GDP,
IND is the share of industry in GDP, CON is the share of construction in GDP, SER is the share

of services in GDP and INF is inflation measured by the consumer price index. Descriptive
statistics of the variables are presented in Table 1.

2 This study uses the classification provided by the Republic of Tiirkiye — Ministry of Treasury and Finance (2024).
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Table 1: Descriptive Statistics

Variables Symbol  Description Obs. Mean. Std.S. Min. Max. Source
Agriculture Sector AGR % of GDP 23 7.67 140 550 10.20 TurkStat
Industry Sector IND % of GDP 23 20.71 2.10 18.40 27.10 TurkStat
Construction Sector CON % of GDP 23 6.29 .32 450 8.50 TurkStat
Services Sector SER % of GDP 23 53.93 1.26 5120 57.20 TurkStat
Unemployment UNP % of total labor force 23 10.68 1.59 6.50 14.03 World Bank
Inflation INF Consumer prices (%) 23 18.71 1830 6.25 7231 World Bank

Note: (1) Obs., Mean, Std.S., Min, and Max denote observations, mean, standard deviation, minimum, and maximum,
respectively. (2) TURKSTAT and World Bank represent the Turkish Statistical Institute — Gross Domestic Product
Statistics and the World Bank — World Development Indicators (WDI), respectively.

Table 1 presents descriptive statistics of the variables used in the study. The services
sector (SER) constitutes the largest part of GDP with an average share of 53.93%. The lowest
value is 51.20% and the highest value is 57.20%. The low standard deviation indicates that the
services sector has been relatively stable over the years. This indicates that the Tiirkiye's
economy relies heavily on the services sector. The industrial sector (IND) has an average share
of 20.71%. The lowest was recorded at 18.40% and the highest at 27.10%. The relatively high
standard deviation indicates that fluctuations in the industrial sector are significant. The
agricultural sector (AGR) has an average share of 7.67% of GDP. Its share varies between
5.50% and 10.20%. The agricultural sector is still important in terms of employment, but plays a
more limited role in economic growth.

The construction sector (CON) accounts for 6.29% of GDP on average. The share of the
construction sector in GDP varies between 4.50% and 8.50%. The low standard deviation
indicates that fluctuations in the sector are relatively limited. Although the construction sector is
the engine of growth periodically, it follows a more balanced course in the long-run. The
unemployment rate (UNP) was calculated as 10.68% on average during the period analyzed. It
also varied between 6.50% and 14.03%. The high standard deviation indicates that the
unemployment rate fluctuates depending on economic conditions. The inflation rate (INF) was
18.71% on average. It reached a low of 6.25% and a high of 72.31%. The high standard
deviation indicates that inflation experiences large fluctuations. In conclusion, the services sector
plays a dominant role in the economy, while the industrial sector is also an important driver of
growth. Agriculture and industry have smaller shares. Fluctuations in unemployment and
inflation rates are indicators that need to be carefully monitored to ensure economic stability.

3.2. Unit Root Test

In time series analysis, determining whether the series are stationary or not is one of the
fundamental steps of the analysis process. Stationarity means that the statistical properties of a
series (such as mean, variance) do not change over time. Working with non-stationary series
may lead to false results (spurious regression problem) (Granger & Newbold, 1974; Johansen &
Juselius, 1990). Therefore, unit root tests are used to test the stationarity of the series. In this
study, ADF (Augmented Dickey-Fuller) test and Phillips-Perron (PP) test are used.

The ADF test developed by Dickey and Fuller (1979) is one of the most widely used unit
root tests. The ADF test is based on the regression equation in Equation 2:
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AY, =a+ B, +y¥,_; + E?=1 0,AY; ; + & (2)

In Equation 2, AY; is the first difference of the series, a is the constant term, [3is the
trend component, ¥ is the unit root parameter, @; is the coefficients of the lagged differences and
£, is the error term. The ADF test tests the null hypothesis that ¥ = 0 (the existence of a unit
root). If ¥ is statistically significant and negative, the series is stationary.

The PP test, developed by Phillips and Perron (1988), tests for the presence of a unit root
similar to the ADF test. However, the PP test corrects for autocorrelation and variance in the
series using a nonparametric approach. The PP test is implemented through Equation 3 as
follows:

AY, =a+ B, +y¥,_; +¢& 3)

In Equation 3, AY; is the first difference of the Y; series,  is the constant term, B, is the

deterministic trend component, ¥ is the unit root parameter, and &, is the error term. Unlike the
ADF test, the PP test does not add lagged differences. Instead, it uses Newey-West standard
errors to correct for autocorrelation and heteroskedasticity in the error term. Both tests are used
to determine whether the series contains a unit root and the results indicate the stationarity of the
series.

3.3. Cointegration Test

The cointegration method is used to test whether there is a long-run relationship between
variables. In this study, the ARDL (Autoregressive Distributed Lag) bounds test developed by
Pesaran et al. (2001) is used to analyze the cointegration relationship. The ARDL test can be
applied for both I(0) and I(I) level series. This makes it more flexible than other cointegration
tests. The ARDL bounds test is based on the basic model in Equation 4:

AV, = a+ Zf:lﬁ:'ﬁyt—: + Ef:gl’:‘ AXe  +6:Y 3 +6,X 3+ & 4)

In Equation 4, ¥; is the dependent variable, X, is the independent variable, A is the
difference operator, p and g are lag lengths, @ is the constant term, [5; and y; are short-run
coefficients, &, and &, are long-run coefficients, and &, is the error term. The bounds test tests

the hypothesis that 8, = &, = 0. If the F-statistic exceeds the critical values, it is concluded that
there is a long-run relationship between the variables.

The ARDL bounds test provides reliable results especially in small samples. Moreover,
it allows modeling both short-run and long-run dynamics simultaneously. Therefore, it is widely
used in time series analysis.
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3.4. Elasticities Estimator

Once cointegration is detected, the ARDL model is used to estimate the long-run and
short-run coefficients. Long-run coefficients show the long-run response of the dependent
variable to the independent variables. The short-run coefficients include the error correction
mechanism of the model. The error correction term measures how short-run imbalances are
corrected in the long-run. If this term is negative and significant, the long-run equilibrium
relationship is valid. The general form of the ARDL model is as in Equation 5:

Yt =a+ Ef:pga'}’t—a’ + E?:g ]”;‘Xt—a' + St (5)

In Equation 5, ¥; is the dependent variable, X, is the independent variable, p and g are

lag lengths, @ is the constant term, 8; and ¥; are coefficients, and &, is the error term. The
ARDL method is advantageous as it provides reliable results even in small samples. It can also
be used when the variables are 1(0) or I(I). Moreover, the optimal lag lengths are determined
using the Akaike Information Criterion (AIC) and Schwarz Information Criterion (SIC)
proposed by Pesaran et al. (2001).

The ARDL method offers a significant advantage in that it allows for the use of
integrated variables at both the 1(0) and I(1) levels within the same model. This feature makes
ARDL more flexible and practical compared to traditional cointegration tests, which require all
variables in the dataset to be stationary at the same level. Additionally, its ability to produce
reliable results even with small samples enhances the model's predictive power. The ARDL
method allows for both dynamic and structural analysis by enabling the distinction between
short-term and long-run relationships within the same equation. Once a cointegration
relationship is identified, the error correction model (ECM) can be used to determine how
deviations are corrected in the long-run.

3.5. Robustness Check

The coefficients obtained from the ARDL method are tested with FMOLS (Fully
Modified Ordinary Least Squares) and CCR (Canonical Cointegrating Regression) methods.
FMOLS and its methods are advanced techniques used to estimate the long-run cointegration
relationship. The traditional ordinary least squares (OLS) estimator is susceptible to
autocorrelation and variance problems. This can lead to biased and inconsistent estimates. To
overcome these problems, the FMOLS method developed by Phillips and Hansen (1990)
corrects the error terms for long-run properties. FMOLS produces degree-of-freedom corrected
estimates considering autocorrelation and variance and provides reliable significance tests.
Similarly, the CCR method proposed by Park (1992) allows the model to be rearranged to
consider the correlation structure of the error terms. This method minimizes the impact of
autocorrelation by transforming the long-run components of the variables. Thus, it allows for a
more robust estimation of the coefficients. FMOLS and CCR methods have the advantage of
providing efficient estimation especially in small samples. However, in order to apply these
methods, the existence of cointegration relationship between variables should be tested
beforehand.

Both methods have the advantage of producing more efficient, consistent, and unbiased
estimates than classical methods, especially in small samples. FMOLS and CCR correct the
estimation process by considering assumptions violations such as serial correlation and
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heteroscedasticity in the error terms, thereby increasing the reliability of parameter significance
tests. Additionally, they strengthen the validity of empirical findings by enabling more robust
statistical estimation of long-run relationships (Ugurlu & Keser, 2020; Ogul, 2022). In this
regard, FMOLS and CCR methods play a complementary methodological role in testing the
robustness of results obtained using the ARDL model.

4. EMPIRICAL FINDINGS

This section presents the empirical findings obtained to analyze the validity of jobless
growth in Tirkiye. In the first stage of the study, the stationarity levels of the variables used
were determined. For this purpose, ADF and PP unit root tests are applied and the results are
presented in Table 2.

Table 2: Unit Root Test Results

ADF unit root test PP unit root test
Variable Status
tau-statistic Lag tau-gtatistic ag tau-statistic Lag tau-gtatistic Lag
(level) (first difference) (level) (first difference)
UNP 1499 [1]  -3.512%* [1] 21,900  [1]  -3.666%** 2] I(1)
AGR 1613 [0]  -5.422%%%  [0] SLS1L O [1] 0 -5.578%%*  [1] (1)
IND E 0 -L167  [2]  -5.465%%  [1] 11200 2] -3.485%%%  [1] I(1)
CON & 2037 [1]  -3.108* [0] 21242 1] -3.147%  [0] I(1)
SER 2420 [0] -4.633%*  [0] 2420 [0] -4.628%%*  [1] I(1)
INF 1276 [0]  -4.242%%F  [1] 1436 [1]  -4.231%%*  [2] (1)
UNP 1561 [1] -3.517%* [1] 2402 [1] -3.510%% 2] I(1)
AGR E 3151 [0]  -5.269%%*  [0] 3185 [1] -5.405%%*  [1] (1)
IND T -l666  [2] 5552k (1] 2450 [2] -8396%**  [1] I(1)
CON 2 0390 [0] -3.654% [] 20390 [2]  -3.922%%  [2] (1)
SER § 2271 [0] -4.580%%*  [0] 2271 [0] 4577 [1] I(1)
INF 1118 [0] 4677 [1] -1201  [1]  -3.316* 2] (1)

Note: (1) The superscripts ***, **, and * denote the significance at a 1%, 5%, and 10% level, respectively. (2)
The lag lengths were automatically selected by EViews.

Table 2 presents the ADF and PP unit root test results. The ADF and PP test results
show that the series are not stationary at level. However, all variables become stationary at first
difference. Similar results are also observed in the tests including both constant and trend
components. The first differences of the variables are stationary in both constant and, constant
and trend models. Thus, it is concluded that all variables are I(I). This situation enabled the use
of the ARDL method in the study. Therefore, the results obtained with the ARDL method are
presented as follows.
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Table 3: The Results of ARDL Bound Test

) Critical Critical
Model Optimal lag 1,:' . values %5 values %1
length statistics
1(0) @y} 1(0) @y}
F(UNP | AGR, IND, CON, SER, INF)  (2,2,1,1,2,2) 5.557*** 239 338 3.06 4.15

Note: The superscripts ***, **, and * denote the significance at a 1%, 5%, and 10% level, respectively.

Table 3 presents the results of the ARDL bound test. The results show that the F-statistic
value is 5.557, which is above the upper critical thresholds at both 5% and 1% significance
levels. This result indicates that there is a long-run cointegration relationship between the
dependent variable UNP and the independent variables in the model. Simply stated, the variables
move together in the long-run. Moreover, the optimal lag lengths are determined automatically
using the information criteria (AIC, SC and HQ). This ensured that the model has the most
appropriate lag structure. Thus, it allowed the dynamic relationships between variables to be
modeled accurately. As a result, the results of the ARDL bounds test confirm the existence of a
cointegration relationship between the variables in the model. Therefore, coefficient estimation
is performed and the results are presented as follows.

Table 4: Short-run and Long-run Results

Dependent variable: UNPm-p) Short-run coefficients

Regressors Coefficient Std. Error t-Statistic
AGR -0.471%%* 0.081 -5.825
IND -0.680*** 0.073 -9.348
CON -0.899%** 0.061 -14.621
SER -1.383** 0.206 -2.338
INF -0.062%** 0.014 -4.369
ECT(-1) -0.118%** 0.116 -10.179
Dependent variable: SDIov-p) Long-run coefficients

Regressors Coefficient Std. Error t-Statistic
AGR -2.380%** 0.348 -6.839
IND -4.057*** 0.759 -5.345
CON -1.761%** 0.252 -6.980
SER -3.664** 1.000 -2.377
INF -0.548%* 0.120 -2.463
C 37.253*** 7.213 5.165
Diagnostic tests P value
¥ (Serial correlation) 0.28
¥’ (Heteroskedasticity) 0.17
7 (Normality) 0.36
¥ (Functional form) 0.47
CUSUM Stable
CUSUMSQ Stable

Note: The superscripts ***, ** and * denote the significance at a 1%, 5%, and 10% level, respectively.
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Table 4 presents the ARDL estimation results. Table 4 shows that the error correction
term (ECT) is negative and statistically significant, confirming the existence of a long-run
equilibrium relationship among the variables in the model. The ECT coefficient value of -0.118
implies that approximately 12% of the short-run deviations from the long-run path are corrected
in each period, indicating a relatively slow adjustment speed toward equilibrium.

The short-run coefficients show that all sectors have a negative and statistically
significant impact on the unemployment rate. A one unit increase in the share of the agricultural
sector in GDP decreases the unemployment rate by 0.471 points, 0.680 points in the industrial
sector, 0.899 points in the construction sector and 1.383 points in the services sector in the short-
run. The largest effect comes from the services sector, while the lowest effect belongs to the
agricultural sector. These results reveal that the employment creation capacity in Tiirkiye differs
across sectors. Industry and services sectors seem to have a larger impact on the labor market.
The construction sector has long been recognized as one of the engines of economic growth in
Tirkiye. However, its employment creation potential has been found to be limited compared to
other sectors. However, the agricultural sector traditionally has a lower employment capacity
and tends to decline in labor demand with modernization and mechanization.

The long-run coefficients show that the impacts of sectors on unemployment are
stronger in the long-run than in the short-run. A one-unit increase in the share of agriculture in
GDP decreases the unemployment rate by 2.380 points, industry by 4.057 points, construction
by 1.761 points and services by 3.664 points in the long-run. Industry and services sectors are
critical for the labor market in the long-run. A growth policy based on the industrial sector in
Tiirkiye can contribute to a further decline in the unemployment rate in the long-run. In
particular, the strong negative impact of the industrial sector on unemployment shows that
industrial policies are very important for employment creation. In developing countries like
Tiirkiye, the development of industry both directly increases employment and supports the labor
market through its indirect impact on other sectors. The services sector also plays an important
role in reducing unemployment. In Tiirkiye, service sectors such as tourism, retail and finance
constitute a major source of employment. However, it should be noted that jobs in the service
sector are often low-paid and temporary.

Inflation (INF) has a negative impact on unemployment in the short-run. A one-unit
increase in inflation decreases the unemployment rate by 0.062 points. This may support the
Phillips curve, which explains the inverse relationship between inflation and unemployment in
the short-run. In economies like Tiirkiye, where inflationary pressures are frequent, price
increases may initially increase labor demand. However, whether this impact is sustainable in the
long-run should be analyzed separately. In this study, the impact of inflation on unemployment
in the long-run has become more evident. A one-unit increase in inflation reduces
unemployment by 0.548 percentage points in the long-run. This result shows a similar
relationship with the short-run. However, high inflation may create economic instability in the
long-run and this relationship may change under different economic conditions. Employment-
generating growth policies are important for reducing unemployment in Tiirkiye. Increasing
economic diversification and supporting high value-added sectors also play a critical role.

The findings show that jobless growth is not generally valid in Tiirkiye. Economic
growth reduces the unemployment rate. However, the capacity to create employment differs
across sectors. Industry, construction and service sectors play an important role in this process.
These sectors have a significant and strong impact in terms of employment creation potential.
Especially industry and services sectors play a decisive role in the labor market in the long run.
However, agriculture and construction sectors have a more limited impact on unemployment. In
this regard, industry and services sectors should be prioritized in employment policies. High
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value-added sectors should be prioritized for sustainable employment. The labor market should
adapt to this transformation.

The diagnostic tests applied to assess the validity of the model confirm that the model
has no statistical problems. The results of the serial correlation test (p=0.28) show that there is
no autocorrelation in the model and the forecasts are reliable. The variance test (p=0.17) reveals
that the error terms have constant variance and the model exhibits a stable structure. Normality
test (p=0.36) confirms that the error terms meet the assumption of normal distribution. The
functional form test (p=0.47) shows that the model is correctly constructed and does not contain
any functional deficiencies. Finally, the CUSUM and CUSUM Squared tests prove that the
model estimates are stable over time and the estimation results are robust. The rest of the paper
presents the robustness check results.

Table 5: Robustness Check Results

Dependent variable: UNP FMOLS CCR

Variables Coefficient ISEtr(::or t-Statistic Coefficient Std. Error  t-Statistic
AGR -1.470%%* 0.285 -5.151 -1.583%%* 0.296 -5.349
IND -1.904%%* 0.593 -3.211 -2.082%%* 0.635 -3.279
CON -1.229%%* 0.201 -6.108 -1.300%** 0.197 -6.546
SER -1.830* 0.958 -1.919 -2.160%* 1.025 -2.107
INF -0.104%%* 0.023 -4.560 -0.097%%** 0.028 -3.418

C 20.886%** 6.309 3.310 23.079%** 6.424 3.593

Note: The superscripts ***, ** and * denote the significance at a 1%, 5%, and 10% level, respectively.

FMOLS and CCR methods are used to test the robustness of the findings obtained with
the ARDL method. Table 5 presents the robustness test results. There are important similarities
between ARDL, FMOLS and CCR estimations. First, the impact of all sectors on unemployment
is negative and significant. This confirms that growth in agriculture, industry, construction, and
services sectors reduces the unemployment rate as in the ARDL model. In all methods, the
largest impact is observed in the industrial (IND) and services (SER) sectors. Moreover, the
negative impact of inflation (INF) on unemployment is also consistent in both methods. These
findings suggest that the relationship between unemployment and economic growth is consistent.
The main results have not changed across different econometric methods.

Although the general trends are similar, there are some differences between the ARDL
method and FMOLS and CCR. One of the most important differences is the estimated
coefficient magnitudes. The coefficients of agriculture (AGR), industry (IND), construction
(CON) and services (SER) sectors are estimated lower in FMOLS and CCR methods compared
to the ARDL model. However, as a general trend, it has been consistently confirmed that the
services and industry sectors have a strong mitigating impact on unemployment. This can be
explained by the fact that the ARDL model considers both short-run and long-run impacts, while
the FMOLS and CCR methods estimate only the long-run coefficients. The ARDL method is
more able to address these fluctuations.

The findings of this study are consistent with the literature (e.g. Barisik et al., 2010;
Ozdemir & Yildirim, 2013; Altuntepe & Guner, 2013), which emphasizes the reducing impact of
growth on unemployment. However, this study provides a more detailed analysis by considering
the impacts of sectoral growth on unemployment rates separately in the short and long-run. At
this point, studies such as Ceylan and Sahin (2010), and Ozdemir and Yildirim (2013) have
shown that the impact of growth on unemployment is more pronounced during periods of
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economic expansion and weakens during periods of contraction. However, in this study, the
impacts of sectoral growth on unemployment are stronger in the long-run than in the short-run.
The study is also consistent with studies emphasizing the importance of sectoral differences (e.g.
Tuncer & Altiok, 2012; Aksoy, 2013; Abdioglu & Albayrak, 2015). It is also consistent with
studies (e.g. Hanusch, 2013; Hamia, 2016; Jablanovic, 2017; Klinger and Weber, 2020) that
indicate that sectoral structures and economic transformations are important factors shaping the
relationship between growth and employment. In particular, the findings of the study emphasize
the services and industrial sectors, contrary to studies that show that the employment generation
capacity of the construction sector is more prominent (e.g. Abdioglu & Albayrak, 2015). In this
respect, the study is consistent with studies showing that the increase in employment in the
manufacturing sector remains limited (Tuncer & Altiok, 2012) and that the industrial and
services sectors stand out (Aksoy, 2013).

5. CONCLUSION

This study examines the validity of the jobless growth hypothesis in Tiirkiye. For this
purpose, the impact of sectoral growth on unemployment rate is analyzed using annual data for
the period 2000-2022. ARDL method is used for cointegration and coefficient estimation.
FMOLS and CCR methods are used to test the robustness of the findings obtained with the
ARDL method.

The results of the analysis show that economic growth in Tiirkiye generally reduces the
unemployment rate. In the period of the study, it is determined that the jobless growth
hypothesis is not valid in Tiirkiye. In the short-run, all sectors have a negative and statistically
significant impact on the unemployment rate. A one-unit increase in the share of the agricultural
sector in GDP decreases the unemployment rate by 0.471 points, 0.680 points in the industrial
sector, 0.899 points in the construction sector and 1.383 points in the services sector in the short-
run. In the short-run, the largest impact comes from the services sector, while the lowest impact
belongs to the agricultural sector. In the long-run, the impacts of sectors on the unemployment
rate become stronger. A one unit increase in the share of the agricultural sector in GDP decreases
the unemployment rate by 2.380 points, 4.057 points in the industrial sector, 1.761 points in the
construction sector and 3.664 points in the services sector in the long-run. In the long-run, the
industrial sector has the largest impact, while the construction sector has the smallest impact.
These findings suggest that the industrial and service sectors play a determining role in the labor
market. In particular, growth in the industrial sector has the highest capacity to reduce the
unemployment rate in the long-run. It is understood that industry-based growth policies have a
critical importance in creating employment in Tirkiye. A shift to high value-added production
will further reduce the unemployment rate. The services sector also offers ample employment
opportunities. In particular, sub-sectors such as tourism, finance and retail play an important role
in the labor market. Moreover, the inflation variable has a negative impact on unemployment in
the short-run. A one-unit increase in inflation decreases the unemployment rate by 0.062 points.
In the long-run, the impact of inflation on the unemployment rate becomes more pronounced. A
one-unit increase in inflation decreases unemployment by 0.548 points. However, the possible
risks of inflation on economic stability in the long-run should also be considered.

The findings of the study show that economic growth reduces the unemployment rate in
Tirkiye and the jobless growth hypothesis is not valid. Sectoral analysis reveals that especially
the industrial and service sectors have a stronger impact on the unemployment rate. However,
agriculture and construction sectors have a limited capacity to create employment. Although
inflation seems to reduce the unemployment rate in the short-run, it should be kept in mind that
it may pose a risk to economic stability in the long-run. In this perspective, the following policy
recommendations are presented for Tiirkiye to develop job-creating growth policies and support

482



Optimum Ekonomi ve Yonetim Bilimleri Dergisi, Cilt 12, Say1 2- https://dergipark.org.tr/tr/pub/optimum

Alkusta —Tiirkiye de Istihdam Yaratmayan Biiyiime Gegerli mi? Issizlik ve Ekonomik Biiyiime Iliskisinin Sektérel Analizi

sustainable employment: (1) The industrial sector has been found to be one of the sectors that
reduce the unemployment rate the most in the long-run. Therefore, Tiirkiye should redirect its
industrial policies towards high value-added production, increase its production capacity by
expanding Industry 4.0 practices, and train qualified labor force. (2) The services sector is one of
the largest sectors in Tiirkiye and offers a wide range of employment opportunities. Incentive
mechanisms should be created to create more employment, especially in sub-sectors such as
tourism, finance, IT and health. Entrepreneurship should be supported and vocational training
programs should be increased. (3) The agricultural sector has a lower impact on reducing
unemployment compared to other sectors. However, by increasing modernization and use of
technology in agricultural production, productivity can be increased and employment can be
created in rural areas. The economic contribution of the agricultural sector should be increased
by supporting the integration of agriculture-food-industry. (4) The construction sector has long
been recognized as one of the engines of economic growth in Tiirkiye. However, the
employment generation capacity of the sector is generally limited to short-term projects.
Therefore, investments should be made in infrastructure projects with long-term planning to
create more sustainable employment in the construction sector. Training programs should be
developed to ensure the transition of the labor force working in the sector to different sectors. (5)
The study finds that inflation reduces the unemployment rate. However, high inflation may
create economic instability in the long-term. Therefore, employment policies should be
implemented in a balanced manner considering inflationary pressures. Price stability and
employment targets should be harmonized. (6) Vocational and technical training programs
should be strengthened to meet labor demand in industry and services sectors. Implement skills
development training programs, especially for jobs based on digital economy, green energy and
innovative technologies. (7) Develop sectoral policies and long-term strategies to ensure
sustainable job creation. Priority should be given to transition to high value-added production,
education reforms and job-creating growth policies to ensure lasting improvements in the labor
market.

This study provides important findings on the validity of jobless growth in Tiirkiye.
However, it has some limitations. Future studies can address these limitations. (1) This study
assessed sectoral impacts on the unemployment rate. However, unemployment may have been
affected differently in subgroups such as female employment, youth unemployment or regional
unemployment. Future studies may consider these distinctions and conduct more detailed
analyses. (2) The analysis is based on annual data for the period 2000-2022. Expanding the data
set or using higher frequency data may contribute to a more detailed analysis of short and long-
run impacts. (3) The model focuses on the main relationship between sectoral growth and
unemployment. Other explanatory variables can be included in the model by expanding the data
set. These limitations provide new opportunities for future research.
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E-Devlet Kullaniminin Giivenilirlik ve Memnuniyet Algis1 Uzerine Bir
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Bilgi ve iletisim teknolojilerindeki gelismeler ve internetin yayginlagmasi, devletlerin kamu hizmetlerinin
sunumunda dijital doniisiim siireclerini baglatmalarina yol agmistir. Tiirkiye’de e-Devlet uygulamalari, farkli kamu
kurumlarinin entegrasyonu ile kapsamini genisletmis ve vatandaslara sunulan hizmetlerin sayist artmistir. Bu durumla
paralel olarak vatandaslarin uygulamalara yonelik algilarinin Olgiilmesi uygulamalarin gelisimi agisindan dikkate
deger bir unsur olarak 6n plana ¢ikmigtir. Bu ¢aligmanin amaci da tiniversite 6grencilerinin e-Devlet uygulamalarina
yonelik goriiglerini incelemektir. Bu amagla, Yal¢inkaya (2019) tarafindan e-Devlet uygulamalarmnin giivenilirlik ve
memnuniyet algisim Slgmeye yonelik gelistirilen 6lgek Samsun Universitesi ve Ondokuz Mayis Universitesi
ogrencilerine uygulanmistir. Bu dogrultuda belirtilen tiniversitelerde 6grenim goren 440 Ogrenciye anket sorulari
iletilmistir. Yoneltilen anket sorular ii¢ faktor altinda ele alinmis ve kullanicilarin e-Devlet uygulamalarina dair
memnuniyet, giiven ve kullanim devamliliginin ne Ol¢lide oldugu sonucuna ulagmak amaciyla sorulmustur.
Opgrencilerin ‘hizmet alicis1’ kimligi altinda ifade ettigi e- Devlet uygulamalarma yonelik algilar1 kapsaminda
memnuniyet, giiven ve kullanim devamliligi niyetlerinin olumlu ve yiiksek diizeyde oldugu sonucuna ulagiimastir.
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1. GIRIS

Bilgi ve iletisim teknolojilerinde meydana gelen gelismeler ve dijitallesmenin
yayginlagmasi, kiiresel 6l¢ekte toplumsal yapilari doniistiirmiis ve bu doniisiimiin 6nemli etkileri
kamu hizmetlerinin sunumu noktasinda da kendini gostermistir. S6z konusu teknolojik
gelismeler, devletlere de sirayet etmis ve kamu hizmetlerinin sunumunda koklii degisikliklerin
onilinli agmistir. Giiniimiizde gittikce ilerleyen ve gelisen teknoloji, kamu sektorii Onciilerine,
vatandas ve devlet arasindaki iliskiyi yeniden tanimlamaya vesile olacak sekilde benzersiz
firsatlar sunmaya imkan tanimistir (Atmaca, 2009: 37). Dijital teknolojilerin hizla gelisimi ve
internet kullaniminin yayginlasmasi ile paralel olarak devletler kamu hizmetini vatandaglara
daha verimli, hizl, seffaf ve etkin isleyen bir yapida sunmak amaciyla kamuda dijitallesme
siireglerini benimsemeye ve kullanmaya baslamislardir. Kamu hizmetlerinin sunulmasi
noktasinda doniisiimiin yansimasi olarak e-Devlet uygulamalar1 karsimiza ¢ikmaktadir. e- Devlet
uygulamalar1 hizli bir sekilde yayginlagsmis ve bu durumun baslica sebebi, kamu yonetiminin
hantal, karmasik, etkisiz ve verimsiz bir yapida olmasi ve bu yapinin onu finanse eden
vatandaslarin goziinde bir mesruiyet krizi yasamaya baglamis olmasi olarak degerlendirilmistir
(Delibas ve Akgiil, 2010: 106).

Geleneksel biirokratik yapinin hantal ve karmasik yapisinin aksine e-Devlet,
vatandaslarin kamu hizmetlerine erigimini elektronik yontemler kullanarak, daha kolay, seffaf ve
hizl1 bir yapida sunma amaciyla ortaya ¢ikmistir. Hizmetlerin elektronik ortama taginmasi hem
etkinlik ve wverimlilik saglamakta hem de vatandaglar agisindan bilgiye erisimi
kolaylastirmaktadir. Ayn1 zamanda e-Devlet uygulamalarinin vatandas ve devlet arasindaki
iligkileri daha seffaf ve dinamik hale getirdigi de sdylenebileceginden e-Devleti sadece basit bir
teknoloji olarak gormemek gerekmektedir. e- Devlet uygulamalariin basaris1 yalnizca
teknolojik altyapiya ve girisimlere bagh degildir. Uygulamalarin kullanicilar tarafindan ne
0lciide benimsendigi, kullanildig1 ve saglanan memnuniyet diizeyi e- Devlet ¢abalarinin basariya
ulagmasinin en énemli kosuludur. Bu durumun sebebi e-Devlet uygulamalarinin yalnizca kamu
hizmetlerinin verimliligini ve performansini artirmanin degil, ayn1 zamanda siyasal yapiya ve
siirece yeni bir sekil vermek, vatandaslarla kargilikli etkilesim kurmanin bir araci olarak
goriilmesindendir (Yildirim, 2015: 1).

Tiirkiye ozelinde e- Devlet uygulamalar1 en temelde 2008 yilinda e-Devlet Kapisi’nin
hizmete agilmasiyla ivme kazanmistir. Bu uygulamayla birlikte vatandaglar, sunulan hizmetlere
¢evrim i¢i olarak erigim saglayabilmekte ve igslemlerini devlet dairelerinde uzun siire beklemeden
daha kolay ve hizli bir bicimde gerceklestirme imkani bulabilmektedir. Bu gelismelere paralel
olarak, sunulan hizmetlerin artmas1 ve yayginlasmasi 6nemli konular1 giindeme getirmektedir. e-
Devlet hizmetlerinin etkin bir sekilde islemesinin kosulu vatandaglarin bu hizmetleri giivenilir ve
yeterli bulmasina bagli oldugundan sunulan hizmetlerin giivenilirlik ve memnuniyet baglaminda
nasil algilandig1r her gecen giin onem kazanmaktadir. Sistemin basaris1 ve siirdiiriilebilirligi
acisindan, vatandaslarin uygulamalara ve kisisel bilgilerin korunmasina yonelik sistemin teknik
anlamda giivenli olmasini ifade eden giiven ve kullanicilarin sunulan hizmetlerden sagladiklari
genel anlamda memnuniyet diizeylerini ifade eden memnuniyet algis1 kritik bir 6neme sahiptir.
Giliven ve memnuniyet kavramlari1 arasindaki paralel iligski kullanicilarin sunulan hizmetleri ne
ol¢iide benimsedigi ve kullandig1 konusunda dnemli bir etkiye sahiptir.

Bu baglamda calisma kapsaminda kullanicilarin giiven, memnuniyet ve kullanim
devamlilig1 niyetleri irdelenmistir. S6z konusu durumla baglantili olarak bu ¢aligmanin temel
problemi de e-Devlet uygulamalarinin kullanicilar ve bilhassa 6grenciler tarafindan ne derece
giivenilir bulundugu, s6z konusu uygulamalardan duyulan memnuniyet diizeyi ve uygulamalarin
kullanim devamliliginin ne dl¢iide oldugudur.

Ozellikle geng niifusu olusturan iiniversite Ogrencilerinin e-Devlet uygulamalarina
doniik deneyim ve tutumlari, e-Devlet sisteminin gelecek yillarda nasil evrilecegi hususunda
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ipuclar1 sundugundan calismanin odagimi iiniversite Ogrencileri olusturmaktadir. Calisma
kapsaminda ‘iiniversite Ogrencilerinin e-Devlet hizmetlerine yonelik giiven ve memnuniyet
algilart ve bu hizmetleri kullanma niyetleri ne o6l¢iidedir?’ sorusundan yola ¢ikilmis, nicel
arastirma yodntemi benimsenmis ve Ogrencilere anket uygulanarak veri toplanmistir. Calisma
kapsaminda, e-Devlet hizmetlerinin kullanic1 giiveni, memnuniyeti ve kullanim devam niyeti
boyutlariyla nasil algilandigini iiniversite 6grencileri 6zelinde ele alinmig, bu alandaki literatiire
ampirik katki saglamak amaglanmistir. Calisma ayrica gen¢ kullanici grubunun tutumlari
tizerinden gelecekteki dijital kamu hizmetlerinin sekillenmesine iligkin 6ngdriiler sunmaktadir.
Caligma kapsaminda 6grencilerin e-Devlet hizmetlerini kullanma tecriibelerinin analiz edilmesi
ve alinan hizmetlere yonelik 6grenci tutumlarmnin anlasilmasi hedeflenmistir. Ozellikle geng
niifusu olusturan {iniversite 6grencilerinin e-Devlet uygulamalarina doniik deneyim ve tutumlari,
e-Devlet sisteminin gelecek yillarda nasil evrilecegi hususunda ipuglart sunmaktadir.

Bu kapsamda calismada oncelikle, e-Devlet kavrami ve amagclar1 ele alinmis; ardindan,
e-Devlet Kapisi lizerinden sunulan hizmetlere, hizmetleri sunan kurumlara, platformlara ve
hizmet kullanicilarimin demografik bilgilerine iligkin yillara gore istatiksel bilgileri sunulmustur.
Son olarak giivenilirlik ve memnuniyet kavramlari baglaminda {iniversite Ogrencileriyle
gerceklestirilen anket ¢alismasinin bulgular degerlendirilmis ve analiz edilmistir.

2. E- DEVLET KAVRAMI

Ozellikle 1990 yilindan itibaren kiiresellesmenin de etkisiyle devletlerin yapilanmalar
ve ihtiyaglar1 degismeye baslamistir. Kamunun taleplerine daha hizli cevap verebilen, bilgiye
dayali, bilgiyi iireten, isleyen ve doniistiiren bir devlet yapisina ihtiya¢ duyulmustur (Demirel,
2006: 111). S6z konusu ihtiyaca paralel olarak bilgi ve iletisim teknolojilerinin gelismesiyle
birlikte, daha etkili, seffaf ve hizli bir sekilde devlet hizmetlerinin sunulmasi amaciyla e-Devlet
kavrami ortaya ¢ikmustir.

Farkli yazarlara ve bakis acilarina gdre birden cok e- Devlet tanimi yapilmistir. Bu
sebeple e- Devlete dair evrensel ve tek bir tanim yoktur. e-Devlet uygulamalar1 sadece
hizmetlerin sunulma seklini degil, devletin isleyisini de doniistiirdiigiinden ve devlet ile vatandas
arasindaki etkilesimi de daha verimli yapiya getirdiginden, kapsami ve igleyis mekanizmalar
acisindan farkli sekillerde tanimlanmaktadir.

Yalgikaya (2019: 371) e-Devleti, en yalin ifadeyle vatandaslara kurum ve kuruluglarin
sunmus oldugu hizmetlerin tek cati altinda birlestirilerek internet lizerinden sunumu olarak
tanimlarken, Tirkiye Bilisim Surasi (2002: 4) e- Devleti, devletin ve vatandaslarin yerine
getirmekle sorumlu oldugu hizmet ve gorevlerin karsilikli bir bicimde elektronik islem ve
iletisim ortaminda glivenli, siirekli ve kesintisiz olarak gerceklestirilmesi olarak
tanimlamaktadir. Marag (2011: 138) ’a gore ise e- Devlet, internetin ve ilgili teknolojilerin kamu
hizmetlerini ve kamusal bilgiyi vatandaslara saglamak i¢in kullanimidir. Benzer bir tanim yapan
Naralan (2008: 459) e-Devleti, klasik devlet hizmetlerinin geleneksel ortamdan dijital ortamlara
aktarilmasi ve bu hizmetlerin elektronik ortamda sunumuna gecis olarak ifade etmektedir. Farkli
bir tamima gore ise e- Devlet, bilgi ve iletisim teknolojilerinin altyapis1 ve araglarinin kamu
yonetiminde uygulanmasi, sunulan kamu hizmetlerinin iyilestirilmesi, yurttaglara yetki
verilmesi, yonetimde seffaflifin ve politikalarin verimliliginin artirilmasit konsepti olarak
tanimlanmaktadir (Ayaydin vd., 2019: 260).

Avrupa Topluluklart Komisyonu (2003: 4) tarafindan yapilan tanima gore ise e-Devlet,
eski devlet ve internetin birlesimi degildir. Daha derin bir bigimde kamu idarelerini
doniistiirmek ve isletmeler, vatandaslar ve miisterilerle ¢alisma bi¢imini temelden iyilestirmek
icin yeni teknolojilerin kullanimidir. Yine de belirtmek gerekir ki teknolojinin kullanimi,
devletlerin bilgi ve hizmetlerinin paydaglariyla birlikte is yapma seklinde derin bir degisikligi

489



Optimum Journal of Economics and Management Sciences, Vol. 12, No. 2- https.//dergipark.org.tr/tr/pub/optimum

Temiz and Yilmaz — A Study on the Perception of Trust and Satisfaction in E-Government Usage

ifade eden e-Devleti bagarmanin yollarindan sadece birisidir (Yildiz, 2007: 655). Vatandaglarin
e- Devlet uygulamalarini benimsemek i¢in oncelikle bu uygulamalardan haberdar olmalar1 ve en
azindan uygulamalardan yararlanabilecek bir diizeyde teknolojileri hem tanimali hem de
kullanabiliyor olmalar1 gerekmektedir (Carikg1, 2010: 97).

Internetin ve bilgi ve iletisim teknolojilerinin, daha etkili bir yénetime ulasmak amaciyla
bir ara¢ olarak kullanilmasi olarak tanimlanan (OECD, 2003: 23) e-Devlet, bilgi ve iletisim
teknolojileri sayesinde ayakta durabilecek olan ve artan taleplerin getirmis oldugu modern devlet
anlayisinin  bir yansimasi olarak gorilebilir (Eroglu, 2019: 286). Kamunun vatandaglara
bilgisayar araciligiyla sundugu tiim kamusal hizmetler olarak tanimlanabilen e-Devlet ile
geleneksel kamu yonetimi anlayiginda haftada bes giin ve sekiz saat calisan hizmet anlayist
yerini giiniin 24 saati ve haftanin her giinii, her yerde hizmet veren, yorulmayan, hi¢ tatil
yapmayan kamu hizmeti anlayisina birakmistir (Tung, 2019: 81).

Kat1 bir bigimde biirokratik ve merkeziyet¢i, yogun bir resmi prosediir ve asir1 kurala
dayanan bir devlet — yurttas iliskisinin demokratik ve katilimci bir siyasal sistemin
olusmasindaki en biiyiik engellerden biri oldugu sdylenebilir (Kose vd., 2022: 360). Bu sebeple
kamu yoOnetimi yapisinda doniisiim araci olan e- Devlet uygulamasi, kamu kurumlarina ve
devlete yonelik vatandas giiveninin diisilk olmasindan dolayr kaynaklanan problemlerin
¢oziilmesi icin yapilan reformlardan biri olarak kabul edilir (Sahin ve Taspinar, 2020: 86). e-
Devlet, kamu hizmetlerinin kolay bir sekilde elektronik ortamda sunumuna imkan tanidigindan,
geleneksel kamu yoOnetiminin sahip oldugu agir ve biirokratik yapisina karsilik yeni kamu
yOnetimi anlayisinda merkezi bir rol tistlenmektedir (Demir, 2018: 2).

Glniimiiz modern toplumlarinda devlet — vatandas iligkisini kolaylastiran, degistiren ve
giiclendiren onemli bir ara¢ haline gelmis olan e-Devlet ile geleneksel hizmetler dijital ortama
taginmis, maliyetlerde diislis yasanmis, biirokratik islemler daha hizli bigimde gerceklesmis ve
vatandaslar icin belki de en Onemlisi olan kamu hizmetlerine olan erisim kolaylagsmistir.
Dolayisiyla, e-devlet kavram rastgele olusmus bir kavram degildir. Aksine, zamanla artan
ihtiyaclarin sonucunda ortaya c¢ikan ve bilgi ve iletisim teknolojilerinin destegiyle ayakta
kalabilecek ve varligini siirdiirecek olan yeni ve modern bir devlet anlayisinin yansimasini ifade
etmektedir (Ince, 2001: 12).

Uzun (2019: 42)’un da isaret ettii gibi, bilgi ve iletisim teknolojilerinin gelisimine
paralel olarak ortaya ¢ikan e-Devlet, internet ve ¢evrim i¢i araglar vasitasiyla devlet tarafindan
vatandaslara sunulan hizmetleri gelistiren ve hizmetlere ulasilmasinin 6niinii agan, buna paralel
olarak da devleti ve devlet dis1 unsurlari birbirine baglayan, daha az maliyetli, hizl1 ve seffaf yeni
bir devlet yapilanmasina isaret etmektedir. Bu sebeple e-Devlet kavrami, hizmetlerin yalnizca
elektronik ortama taginmasiyla simirli degildir. Hizmetlerin elektronik olarak sunulmasinin yani
sira, kurumlararasindaki ig birligi yetenegine, is siire¢lerinin verimliligine ve ortak bir vizyona
sahip olan, bilgi temelli kamu y6netimi anlayisini ifade etmektedir (Devlet Planlama Teskilati,
2006: 13).

3. TURKIYE’DE E-DEVLET KULLANIMI

Tiirkiye’de e- Devlet Kapisi, vatandaslarin devlet tarafindan saglanan hizmetlere daha
kolay, giivenli ve hizl1 bir bicimde erisebilmesi amaciyla 2008 yilinda hizmete sunulmustur. Ilk
baglarda smirli konularda hizmet saglayan e-devlet her gecen giin daha fazla hizmet saglar
olmus, kurum ve belediye hizmetlerinden firma hizmetlerine kadar birgok farkli konuda
vatandaglarin hizmet alabildigi bir platform haline gelmistir. S6z konusu platform sayesinde
kamunun hizmetleri internet aracilifiyla sunmasi miimkiin kilinmis, biirokratik islemleri
kolaylastirmak ve hizmet aliminda gegirilen siireyi azaltmak hedeflenmistir.
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Vatandaglar daha ucuz, hizli ve etkin bir hizmet sunumu talep ettiklerinden, kamu
yonetimleri vatandaslarin talep ettigi yonde bir hizmet sunabilmeyi bir zorunluluk gibi gérmeye
baslamislardir (Orselli ve Kahraman, 2020: 189). Bu sebeple e-Devlet Kapist 2008 yilinda
faaliyete ge¢mis ve gilinden giine geliserek binlerce kamu hizmetinin sunuldugu ve yiizlerce
kamu kurumunun entegre oldugu bir yapiya biirinmiistiir. Tiirkiye gorildiigi tizere ciddi bir
dijital doniisim yolculugu gecirmistir. 2008 yilinda e- Devlet Kapisi’'nin da hizmete
sunulmasiyla e-Devlet Kapisi, kamu hizmetlerine olan erisimi kolaylagtiran dnemli bir platform
halini almistir. Yillar i¢inde sunmus oldugu hizmet yelpazesini genisletmis olan e-Devlet, iki
asamali giris gibi sundugu yeniliklerle de kullanicilarin giivenligini artirma yoluna girmistir. S6z
konusu iyilestirmeler ve gelismelerle birlikte de platformu kullanan kitle gittikge artmistir. Bu
duruma somut bir 6rnek olarak 30.11.2024 tarihli verilere gore e- Devlet Kapisini kullanan
toplam kullanici sayisinin 66.603.869 ulasmasi verilebilir. Yillara ve yasa gore kullanici sayisi
ise asagidaki gibidir:

B Yillara Gére Kullanic Sayisi
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Grafik 1: E-Devlet Kapisi’nin Yillara gore Kullanici Sayist

Kaynak: https://www.turkiye.gov.tr/edevlet-istatistikleri?kullanici=Istatistikleri (Erisim Tarihi: 12.12.2024).

Grafikten de goruldigi ilizere 2020 yilina kadar kullanici sayisinda hizli bir artis
yasanirken, bu tarihten itibaren artig gozlemlense de dnceki yillara gore daha kullanici sayisinda
artis hiz1 daha diisiik diizeyde gerceklesmektedir. Bu durum kanimizca en temelde iki sebepten
kaynaklanmis olabilir.

Bu durum ilk olarak potansiyel kullanici sayisi ile iliskilendirilebilir. e- Devlet kapisi
iizerinden sunulan hizmetleri kullanacak veya kullanabilecek olan potansiyel kullanici sayis1 bir
Olgtide smirhidir. Kullanicilarin  sistemin ilk yillarinda sisteme katilma hizi daha hizh
gergeklesmis ve zamanla da bu s6z konusu potansiyel kullanicilar sisteme biiyiik dlgiide dahil
olmustur. S6z konusu durum, kullanici artis hizinin yavaglamasina neden olmus olabilir.

Ikinci sebep ise demografik ve teknolojik engeller ile iliskilendirilebilir. Sisteme daha
once dahil olmamis bireyler arasinda yasli veya dijital okuryazarhig: diisiik olan bireyler var
olabilir. S6z konusu bireyler ile iletisime gecmek, genc veya teknolojiye yatkinligi fazla olan
bireyler ile iletisime gegmekten ¢ok daha zordur. Iste bu yeni kullanicilara ulasmanin zorlugu
son yillarda kullanici sayisinin artis hizimi etkilemis olabilir. Zaten potansiyel kullanicilar
sisteme entegre oldugundan ulasilmasi zor olan kitlenin artis hizim1 etkilemis olabilecegi
sOylenebilir.
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Grafik 2: Yasa ve Cinsiyete gore 30.11.2024 tarihinde Sistemde Kayitli Kullanic1 Sayisi

Kaynak: https://www.turkiye.gov.tr/edevlet-istatistikleri?kullanici=Istatistikleri (Erisim Tarihi: 12.12.2024).

Yas ve cinsiyete gore kullanici sayist incelendiginde, 15-24 yas grubundaki toplam
kullanict sayisinin yaklasik olarak 10 milyon civarinda oldugu goriilmektedir. Cinsiyet dagilim
incelendiginde ise erkek kullanici sayisinin kadin kullanicilara gore ¢ok az bir farkla daha fazla
oldugu ifade edilebilir. 25-34 yas grubundaki kullanicilara bakildiginda ise kullanici sayisinin bu
yas grubunda ciddi bir artig gostermekte oldugu ve yaklasik 14 milyon kullanici ile en yiiksek
diizeyde oldugu goriilmektedir. Cinsiyet dagilimi incelendiginde erkek kullanici oranin kadin
kullanicilara gore biraz daha fazla oldugu ifade edilebilir. 35-44 yas grubuna bakildiginda ise
toplam kullanici sayisinin yaklagik 13 milyon diizeyinde oldugu goriilmektedir. Erkek kullanict
sayisinin ise kadin kullanicilara gore az bir farkla daha yiiksek oldugu ifade edilebilir. 45-54 yas
grubunda ise kullanici sayisinin azalmaya baglamis oldugu goriilmektedir. Toplam kullanici
sayist 12 milyona yakindir. Erkek kullanici sayisinin ise kadin kullanici sayisina gore daha fazla
oldugu ifade edilebilir. 55-64 yas araliginda kullanict sayisi yaklagik olarak 9 milyon
diizeyindedir ve cinsiyet dagilimi birbirine yakin gériinmekle birlikte erkek kullanici sayisinin
daha fazla oldugu goriilmektedir. 65+ yas grubunda ise 8 milyon civarinda kullanici oldugu ifade
edilebilir. Bu yas grubunda kadin kullanici sayisinin ¢ok az bir farkla daha fazla oldugu
sOylenebilir.

e- Devlet kavrami, devlet kuruluslarinin 6zel sirketler, diger devlet kuruluslar1 ve
Ozellikle vatandaslarla olan iligkilerinde 6nemli bir doniisiim yaratabilecek olan bir potansiyeli
temsil ettiginden (Ertag, 2020: 48) sunulan hizmetlerin memnuniyet orani, kullanim orani ve
kullanict sayis1 dnem arz etmektedir.

Tiirkiye 6zelinde e-Devlet Kapist web sayfast ve mobil uygulamasi iizerinden 1 milyon
kullaniciya ait goriis ve Onerilerin alindigi ‘e-Devlet Kapisi Memnuniyet Anketi’ sonuglarina
gore kullanicilarin e-Devlet Kapist memnuniyet oranlarinin yiiksek diizeyde oldugu tespit
edilmistir. Gelismekte olan iilkemiz agisindan memnuniyet oraninin yiiksek diizeyde olmasi
kamunun vatandas odakli hizmetlerini basariyla yerini getirdigi sonucunu bizlere verebilir.
Kullanicilara dair e-Devlet Kapisi memnuniyet oranlar1 asagidaki gibidir:
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Tablo 1: E-Devlet Kapist Memnuniyet Oranlari

Kullanicilarin e-Devlet Kapisi 2022 Kullanicilarin e-Devlet Kapisi 2023

Memnuniyet Orani Memnuniyet Orani
95,6% 94,8%
Ankete Katilan Kullanic1 Sayisi Ankete Katilan Kullanici Sayis1
1.000.000 1.000.000

Kaynak: https://www.turkiye.gov.tr/edevlet-istatistikleri (Erisim Tarihi: 12.12.2024).

Teknolojik altyapinin diizeyi, gerekli siyasi, hukuki ve mali destegin varligi, bilgi ve
iletisim teknolojileri araciligiyla sunulacak olan hizmetlerin kalitesi ve bilhassa vatandaglarin s6z
konusu girisimlere karsi sahip oldugu bakis acist ve katkisi e- Devlet girisimlerinin basarisini
belirleyen faktorler oldugundan (Yildirim, 2010: 6), Tablo 3’ de verilmis olan memnuniyet
oranlarinin Tirkiye’de e-Devlet girisimlerinin basarili bir diizeyde sunuldugunun somut
ifadelerinden biri olarak degerlendirilebilir.

Ayrica e- Devlet hizmetlerinin bagariya ulagmasi noktasinda, vatandaglarin ihtiyacina
uygun hizmetlerin belirlenmesi ve islerin sadelestirilmesi kadar miithim olan bir diger konu da,
sunulacak hizmetlerin kamu internet sitelerinden erisilebilir, kolay kullanilabilir ve hizli bir
sekilde sunulabilir olmasidir (T.C. Sayistay Baskanligi, 2006: 107). Bu acidan vatandas
memnuniyet oranindan yola ¢ikarak e-Devlet hizmetlerinin hem alicilar hem de hizmeti sunan
kurumlar tarafindan basaril bir sekilde yiiriitiildiigli de ifade edilebilir.

Bugiin toplumumuzda teknoloji ve bilimde beceri kazanmak artik devlet politikasi
olmaktan ziyade toplumsal proje haline gelmistir. Bu sebeple sunulan politikalarin
uygulanabilirligi ve hedeflere ulasilmasi ise ilgili kesimlerin tliimiiniin paylastig1 ortak vizyon
cercevesinde insa edilmelidir (TUBITAK, 2004: 7). Sunulan hizmetlerin etkinligi ve verimliligi
sadece hizmet sunucular tarafindan degil hizmeti alanlar tarafindan da sekillendirilmektedir.
Vatandaglarin hizmetlere iligkin davranis ve tutumlar siirecin basariyla devam ettirilmesinin en
onemli kosullarindan biridir. Bu acidan vatandaglarin memnuniyet diizeyinin yiiksek olmasi
iilkemizde sunulan hizmetlerin vatandas odakli bir sekilde basariyla devam edeceginin somut
ifadesidir.

Kamu sektoriinlin elektronik hizmetlere gegmesi, kurumsal ve teknik bir degisimden
ziyade; demokrasilerde giiven ve onayin yasal otorite kadar 6nemli oldugu devlet — yurttas
iligkisinin etik boyutlarin1 da icerdiginden (Colesca, 2009: 9), sunulan hizmetlerin verimli ve
yeterli olmas1 zaruri olarak goriilebilir. Bu agidan incelendiginde e-Devlet Kapisi’nda sunulan
hizmet sayisinin yillara gore siirekli artig gostermesi doniisiimiin saglikli bir sekilde ilerlediginin
sinyalleri olarak degerlendirilebilir. Sunulan hizmet sayisinin yillara gore degisimi asagidaki
grafikte sunulmustur:
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Grafik 3: e-Devlet Kapisi’'nda Yillara gore Sunulan Hizmet Sayisi

Kaynak: https://www.turkiye.gov.tr/edevlet-istatistikleri?hizmet=Istatistikleri (Erisim Tarihi: 12.12.2024).

Hizmet sayist 2008 yilinda 22, 2009 yilinda ise 162 olarak sunulmaya baglamistir.
Gilintimiize bakildiginda e-Devlet Kapisi’na 2022 yilina gore 987 hizmet daha eklenmis ve 2023
yilinda sunulan hizmet sayis1 7.741 olarak belirlenmistir. 2024 yilina gelindiginde ise sunulan
toplam hizmet sayis1 8392 olarak ifade edilmistir.

Akcagiindiiz (2019: 439) tarafindan da ifade edildigi lizere her gegen giin e- Devlet
araciligryla verilen hizmet alan1 genisleyecektir. Tiirkiye 6zelinde son yillarda uygulanan kamu
politikalarina bakildiginda siyasi yapinin, biirokratik yap1 karsisinda panzehir olarak kullandig:
sistemin e-Devlet oldugu anlasilmaktadir.

4. LITERATUR TARAMASI

e-Devlet uygulamalarina dair literatiir incelendiginde, e-Devlet uygulamalarini ele alan
pek c¢ok caligmaya rastlamak miimkiindiir. E-devlet wuygulamalarinin kullaniminin
yayginlagmasiyla birlikte, bu konu akademik anlamda da ¢esitli boyutlariyla ele alinmaya
baglanmistir. Yapilan ¢aligmalara bakildiginda teorik ¢alismalarin yani sira yapilan ¢aligmalarin
kullanicilarin e-devlet uygulamasi kullaniminin giivenilirlik ve memnuniyet diizeyini 6l¢meye
de yonelik oldugu géze carpmaktadir. Yapilan ¢aligmalar genel olarak il (Tagpinar, 2012; Demir,
2018; Yilmaz, 2019; Can ve Eke, 2020; Tatli, 2023) ve iiniversite 6grencilerine (Yalginkaya,
2019) yoneliktir.

Taspinar (2012) tarafindan e-devlete giiven ve bu giivenin iizerinde etkili olan faktorlerin
incelenmesi amaciyla Konya ilinde bir alan arastirmasi yapilmistir. 1387 anket formunun
degerlendirildigi c¢aligmada katilmcilarin e-devlet uygulamalara yoénelik veri gilivenligi
konusunda alman tedbirleri yeterli gormedigi ifade edilmistir. Yine de yazar tarafindan sz
konusu endisenin ¢ok yiiksek diizeyde olmadig1 da ve katilimcilarin e-devlet uygulamalarina
yliksek bir seviyede olmasa da giiven duydugu ifade edilmistir.

S6z konusu caligmalardan bir digeri ise Demir (2018) tarafindan Diizce ilinde 100
katilmc1 ile yar1 yapilandirilmis miilakat yontemi ile gerceklestirilmis ve e-devlete dair
toplumsal algiy1 Olgmek amaclanmistir. Calisma kapsaminda e-devlet uygulamalarini
kullanmadigini ifade eden katilimeilarin biiylik bir kisminin kamu kurumlari ile bizzat iletigim
kurmak istedigi ve internet iizerinden islem yapmay1 da giivenilir bulmadigi sonucuna
ulasilmistir. Yine de katilimcilarin giiven konusunda farklilik gosterdigi tespit edilen ¢alismada,
e-devlet kullanicisi olan katilimcilarin  yiikksek giiven egiliminde oldugu, kullanmayan

494


https://www.turkiye.gov.tr/edevlet-istatistikleri?hizmet=Istatistikleri

Optimum Ekonomi ve Yonetim Bilimleri Dergisi, Cilt 12, Say1 2- https://dergipark.org.tr/tr/pub/optimum

Temiz ve Yilmaz —E-Devlet Kullaniminin Giivenilirlik ve Memnuniyet Algisi Uzerine Bir Arastirma

katilimeilarin ise diisiik giiven egiliminde oldugu sonucuna ulagilmistir. Giivensizlige sebep olan
temel unsurun ise internet ve bazi basin-yaym organlarinda ¢ikan haberler oldugu ifade
edilmistir.

Yilmaz (2019) tarafindan Bitlis ili 6zelinde yapilan ¢alisma ise, e-Devlet uygulamasinin
giivenilirlik ve kullanim diizeyinin &lgiilmesi adia gerceklestirilmistir. Il genelinde yasayan 300
katilimciya anket yontemi uygulanan ¢alismada, vatandaslarin biiyiik bir kismmin e-Devlet
sistemine kayitli oldugu, e-Devlet iizerinden verilen hizmetlerden memnun oldugu fakat
%47, 7’lik biiyiik bir kisminin da kisisel verilerin glivenligi konusunda kaygi duydugu sonucuna
ulasiimustir.

Yalginkaya’nin (2019) ¢alismasi ise iiniversite ogrencilerinin e-devlet algisini giiven,
kullanim devamliligt ve memnuniyet O6zelinde incelemek adma yapilmistir. S6z konusu
calismada 102 iniversiteden 1016 Ogrenciye Yalginkaya (2019) tarafindan gelistirilen ve
uygulanan anket sorular1 yoneltilmis ve Ogrencilerin e-devleti kullanma egiliminin yiiksek
diizeyde oldugu, hizmetlere karsi duyulan memnuniyetin ise e-devletin kullanim devamlilig1
niyetine etkisinin oldugu ve Ogrencilerin e-devlet platformuna giiven duyduklari sonucuna
ulasilmistir. Yine de ¢aligma kapsaminda giiven faktorii icerisinde degerlendirilen giivenilirlik ve
gizlilik alt boyutlarin yeterli 6l¢iide yiiksek ¢ikmadigr tespit edilmistir. Yazar bu durumu, e-
devlete duyulan giiven hususunda cok biiyiik dl¢iide olmasa da bazi siiphelerin oldugunu ve
kullanicilarin da bu durum o6zelinde bir ¢oziim beklentisi iginde oldugunu ifade ederek
degerlendirmistir.

Can ve Eke (2020) tarafindan yapilan ¢alismada ise e-devlet hizmelerinden faydalanan
vatandaglarin e-devlet uygulamalarina doniik bilgi ve memnuniyet diizeylerinin incelenmesi
amaglanmigtir. Bu amagcla Isparta il merkezinde 420 vatandas orneklem olarak belirlenmis ve
nicel arastirma ¢ergevesinde alan arastirmasi uygulanmistir. Bu ¢alismada katilimcilarin e-devlet
hizmetlerine yonelik bilgi diizeylerinin artmasina paralel olarak memnuniyet diizeyinin de artig
gosterdigi sonucuna ulasilmistir. Ayrica c¢alismada ortaya g¢ikan dikkate deger bir husus da
giivenilirlik boyutunun, yeterlilik — erisilebilirlik ve kolaylik boyutuna goére daha diisiik diizeyde
olmasidir. Yine de yazar bu durumu e-devlet hizmetlerinin giivenilirlik boyutunun diisiik oldugu
seklinde yorumlamaktan geri durmustur. Bu durumun gerekgesinin ise, e-devlet hizmetlerine
yonelik bilginin artmasiyla memnuniyet diizeyi icerisinde bulunan giivenilirlik diizeyinin de artig
gostermesi oldugunu ifade etmistir.

Bir diger ¢aligmada ise Celik ve Orhan (2021) tarafindan e-devlet sistemini kullanan
bireylerin kullanim devam niyeti ve memnuniyetine etki eden faktorlerin neler oldugunun
arastirllmasi amacglanmistir ve bu amagla 1427 e-devlet kullanicisina yonelik bir arastirma
yapilmigtir. Calismada bireylerin e-devletin kendileri igin ne derecede faydali oldugunu bilirlerse
o derecede de memnuniyet duyduklari sonucuna ulagilmigtir. Ayrica kullanicilarin duydugu
tatminin, e-devlet sistemini kullanmaya devam niyeti {izerinde de pozitif ve anlaml bir etkisinin
oldugu tespit edilmistir.

Tatli (2023) tarafindan ise, e-devlet uygulamalarini benimsemeye etki eden faktorlerin
incelenmesi amaciyla Bitlis ilinde 387 kisi {izerinde bir anket ¢alismasi uygulanmistir. Caligma
kapsaminda e-devlet uygulamalarinin benimsenmesinde alt1 boyut oldugu tespit edilmistir. S6z
konusu boyutlar, maliyet ve ¢ekicilik, algilanan kullanim kolayligi, algilanan fayda, sosyal etki,
kullanim niyeti ve giiven olarak belirlenmistir. Calisma kapsaminda e-devlet kullaniminda
giivenin On plana ¢iktig1 ifade edilmistir. E-devlet uygulamalarina yonelik kullanicilarin giiven
duymalari, uygulamalarin benimsenme siirecini etkileyen o©nemli bir faktér olarak
degerlendirilmistir. Bu noktada giivenin, hiikiimetin dijital hizmetlerine ve kisisel veri
giivenligine duyulan giiven ile ilgili oldugu da ¢alisma kapsaminda ifade edilmistir.
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5. ARASTIRMA METODOLOJISI
5.1. Arastirmanin Amaci ve Onemi

Bu calismanm amaci, Samsun ilinde egitim goéren Samsun Universitesi ve Ondokuz
Mayis Universitesi dgrencilerinin e-devlet uygulamalarina yonelik algilarini incelemektir. Bu
baglamda, Samsun ilinde bulunan iki devlet iiniversitesinde 6grenim gdren dgrencilerin,

i. e- Devlet memnuniyet dizeyleri
ii. e- Devlet gliven dizeyleri
iii. e- Devlet kullanim devamliligi niyetinin analiz edilmesi amaglanmistir.

Incelenen konu basliklarinda sonuca ulasmak adina daha &nce Yalginkaya (2019)
tarafindan gelistirilen ve uygulanan anket sorularindan yararlanilmis olup, bu anket calismasinin
e-devlet memnuniyet diizeyini 6lgen alt1 sorusu, e-devlet giiven diizeyini 6l¢en ii¢ sorusu ve e-
devlet kullanim devamliligini Slgen {i¢ sorusu yazarin izni dahilinde anket calismamizda
kullanilmgtir.

5.2. Arastirmanin Orneklem ve Veri Toplama Siireci

Aragtirmanin &rneklemini, Samsun Universitesi ve Ondokuz Mayis Universitesi’nde
ogrenim goren 451 6grenci olusturmus ve 440 anket degerlendirmeye alinmistir. Ogrencilerin e-
Devlet kullanimina dair duyduklari fayda, memnuniyet, giiven algilarin1 6lgmeyi konu edinen bu
calisma, nicel arastirma yontemlerinin veri toplama tekniklerinden biri olan anket yoluyla veri
elde etmeyi esas almigtir.,

Anket ¢aligmast 1 Aralik 2023 ile 12 Ocak 2024 tarihleri arasinda iiniversitelerde yiiz
yiize gerceklestirilmistir. Anketlerden elde edilen veriler SPSS23 programi ile analiz edilmistir.
Anketin uygulanacagi 6rneklem, olasiliga dayali olmayan 6rnekleme tiirlerinden biri olan kolay
ornekleme (uygun oOrnekleme) (Balci, 2016: 103; Coskun vd., 2017: 148) yoOntemiyle
olusturulmustur.

Arastirma kapsaminda anket ydntemi kullanildigindan Samsun Universitesi Rektorliigii
Etik Kurulu’nun 30.03.2023 tarih ve 2023-30 say1li karariyla etik kurul izin belgesi alinmstir.

6. BULGULAR

Calismanin bu bdliimiinde, katilimcilarin demografik ve genel bilgilerine, e- Devlet
hizmetlerinden faydalanma derecesine ve son olarak e-Devletten duyulan memnuniyet, giiven ve
kullanim devamlilig1 niyetlerinin analizine yer verilmistir.

6.1. Betimsel istatistikler

Arastirmaya katilan 6grencilerin demografik ve genel bilgileri Tablo 2’te sunulmustur.
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Tablo 2: Demografik ve Genel Bilgilere Ait Bulgular

Demografik ve Deger Sayica Dagilim %

Genel Bilgiler

Universite Samsun Universitesi 221 50,2

Tiiriine Gore

Ogrenci Sayisi Ondokuz Mayis Universitesi 219 49,8

Ogrenim Lisans 435 98.9

goriilen

program tiirii Yiiksek Lisans 5 L1

Cinsiyet Kadin 264 60,0
Erkek 176 40,0

Elde edilen veriler incelendiginde arastirmaya katilan 6grencilerin %50,2 ‘sinin Samsun
Universitesinde, %49,8’inin Ondokuz Mayis Universitesinde 6grenim gordiigii ve égrencilerden
sadece %]1,1” lik kismimin lisansiistii 6grenci oldugu tespit edilmistir. Ogrencilerin %98,9’u
lisans Ogrencisidir. Ankete katilim gosteren Ogrencilerin %60’1 kadin, %40’1 ise erkek
Ogrencidir.

6.2. E-Devlet Hizmetlerinden Faydalanma
Katilimcilarin e- Devlet hizmetlerinden faydalanma orani1 Tablo 3’de sunulmustur.

Tablo 3: Katilimcilarin e- Devlet Hizmetlerinden Faydalanma Oram

Cevaplar Sayica Dagihim %
e-Devlet Evet 440 97,6
Hizmetlerinden
Faydalanmiyor Hayir 11 2.4
Musunuz?

e-Devlet hizmetlerinden faydalaniyor musunuz sorusuna cevap veren katilimcilarin
%97,6’s1 e- Devlet hizmetlerinden faydalandigimi ifade etmistir. e-Devlet hizmetlerinden
faydalanmadigin ifade eden kisim ise diisiik bir oranla %2,4 olarak bulunmustur.

Anket calismasina toplamda 451 6grenci katilim gostermis ve arastirmada sorulan e-
devlet hizmetlerinden faydalaniyor musunuz sorusuna hayir cevabini veren 11 &grenci e-devlet
hizmetlerinden faydalanmadig1 gerekgesiyle diger sorularin analizine dahil edilmemistir. Bu
nedenle arastirmanin devaminda 440 katilimcimin vermis oldugu cevaplar iizerinden analiz
gergeklestirilmistir.

6.3. Anket Sorularinin Degerlendirilmesi

Calisma kapsaminda katilimcilara yoneltilen 5°1i likert 6lgeginden olusan 12 anket
sorusu ¢ faktdr altinda incelenmistir. Calismanin bu bdliimiinde e-devletten duyulan
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memnuniyet, e- devlete duyulan giiven ve e- devlet kullanim devamlilig1 6l¢iilmiis ve analiz
edilmistir.

6.3.1. e-Devletten Duyulan Memnuniyet (Faktor 1)

Memnuniyet diizeyini Olgmeye yonelik iletilen sorular ve bulgular Tablo 4’de
sunulmustur.

Tablo 4: Katilimcilarin e-Devletten Duydugu Memnuniyet (Faktor 1)

SORULAR FREKANS ORAN X SS
(m) (%)

1.E-Devlet web ara yiiziiniin
kullanim kolayhgi acisindan uygun
oldugunu diisiinityorum. (Kullanim

Kolayhgr)

Kesinlikle Katilmiyorum (1) 18 4,1 3,96 1,09
Kismen Katilmiyorum (2) 41 9,3

Emin Degilim (3) 39 8,9

Kismen Katihyorum (4) 182 41,4

Kesinlikle Katiliyorum (5) 160 36,4

2. E-Devlet mobil uygulamasinin
faydali oldugunu diisiinityorum.

(Faydalilik)

Kesinlikle Katilmiyorum (1) 21 4,8 4,18 1,12
Kismen Katilmiyorum (2) 29 6,6

Emin Degilim (3) 33 7,5

Kismen Katihyorum (4) 120 27,3

Kesinlikle Katiliyorum (5) 237 53,9

3.E-Devlet uygulamasinin kamudaki
biirokratik is ve islemleri
kolaylastirdigini diisiiniiyorum.
(islem Hizi)

Kesinlikle Katilmiyorum (1) 17 39 4,12 1,05
Kismen Katilmiyorum (2) 16 3,6
Emin Degilim (3) 68 15,5
Kismen Katiliyorum (4) 131 29,8
Kesinlikle Katiliyorum (5) 208 47,3

4. Tiim kamu bilgi sistemlerinin e-
devlet iizerinden entegre olarak
calisabilecegine inaniyorum.

(Entegrasyon)

Kesinlikle Katilmiyorum (1) 17 3,9 3,83 1,09
Kismen Katilmiyorum (2) 28 6,4

Emin Degilim (3) 121 27,5

Kismen Katiliyorum (4) 119 27,0

Kesinlikle Katiliyorum (5) 155 35,2

5. E-devlet uygulamasim vatandas
odakli olmasi acisindan kaliteli
buluyorum. (Kalite)

Kesinlikle Katilmiyorum (1) 16 3,6 4,16 1,03
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Kismen Katilmiyorum (2) 17 39
Emin Degilim (3) 57 13,0
Kismen Katiliyorum (4) 142 32,3
Kesinlikle Katiliyorum (5) 208 47,3

6. E-Devlet uygulamalarinin
gelecekte is ve kamu hayatini olumlu
yonde etkileyecegini diisiiniiyorum.

(Olumlu Etki)

Kesinlikle Katilmiyorum (1) 12 2,7 4,02 1,01
Kismen Katilmiyorum (2) 18 4,1

Emin Degilim (3) 92 20,9

Kismen Katihyorum (4) 141 32,0

Kesinlikle Katiliyorum (5) 177 40,2

Not: X ortalama, SS standart sapma, % yiizde orani ifade eder.

Memnuniyet diizeyini Olgmek amaciyla sorulmus olan sorulardan ilki kullanim
kolayligina yoneliktir. Verilen cevaplar incelendiginde katilimeilarin %77,8 ‘i e- devlet web ara
yliziinii kullanim kolayligi acisindan olumlu bulurken, %13,4 “ii e- devlet web ara yliziini
kullanim kolaylig1 agisindan olumsuz gormektedir. ikinci olarak yoneltilen soru e- devlet mobil
araylziiniin faydaliligin1 6lgmek amaciyla sorulmustur. Mobil uygulamanin faydaliligina verilen
cevaplar incelendiginde %81,2’lik olumlu bir oran ortaya ¢ikmistir. Mobil uygulamanin faydali
olmadigimi diisiinen katilimeir oram1 %11,4 iken kararsiz kalan katilimci orani ise %7,5°dir.
Uciincii olarak e-devlet uygulamasinin kamudaki biirokratik is ve islemleri kolaylastirdigini
diisiiniiyorum 6nermesine bakildiginda katilimcilarin %77,1 olumlu, 7,5’1 olumsuz bir tutum
sergilemistir.

E- devlete dair kullanim memnuniyetini 6lgmek amaciyla yoneltilen sorulardan bir
digeri tiim bilgi sistemlerinin birlikte calisabilecegine yonelik inancin Olglilmesi sorusu
olmustur. Buna gére kamu bilgi sistemlerinin e-devlet {izerinden entegre olabilecegine yonelik
inanc1 6lgmeye odaklanan dordiincii 6nermede katilimcilarin %62,2’si olumlu, %10,3’{ olumsuz
ve 27,5°1 kararsiz bir tutum sergilemistir. Besinci dnermeye baktigimizda e-devlet uygulamasini
vatandas odakli olmasi agisindan kaliteli bulan katilimer oran1 %79,6 iken bu konuda olumsuz
diistinen katilimc1 oran1 %7,5 “dir.

Memnuniyeti 6lgmeye yonelik iletilen son soru olan, e-devlet uygulamalariin gelecekte
is ve kamu hayatin1 olumlu yonde etkileyecegini diisiinliyorum basligina baktigimizda ise
katilimcilarin %72,2 oraninda olumlu cevap verdigini goriiyoruz. Olumsuz cevap veren katilimei
orant %6,8 iken kararsiz kalan katilime1 oran1 %20,9’dir.

Elde edilen bulgular literatiirde O©nceki ¢aligmalarla biiyilk oOlgiide benzerlik
gostermektedir. Ornegin Yilmaz (2019)° m ¢alismasinda oldugu gibi bu ¢alismada da
kullanicilarin memnuniyet oran1 yiiksek diizeyde seyretmektedir. Yine benzer bigimde
Yalgmkaya (2019)’nin ¢alismasinda Faktor 1 altinda elde ettigi olumlu memnuniyet oranlarina
yakin bir bigimde bu galigmada da memnuniyet oranlar1 olumlu olarak degerlendirilmistir.

6.3.2. e- Devlete Duyulan Giiven (Faktor 2)

Calisma kapsaminda ele alman ikinci faktdr e-devlete duyulan giivendir. Ikinci faktorii
olusturan unsurlar giiven, giivenilirlik ve gizlilik kavramlaridir. Giiven diizeyini 6l¢gmeye yonelik
iletilen sorular ve bulgular Tablo 5 ‘de sunulmustur.
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Tablo 5: Katilimcilarin e-Devlete Duydugu Giiven (Faktor 2)

SORULAR FREKANS ORAN X SS
(n) (%)

1. Her aradigim hizmeti e-Devlet
iizerinde bulabiliyorum. (Giiven)

Kesinlikle Katilmiyorum (1) 20 4,5 3,69 1,01
Kismen Katilmiyorum (2) 45 10,2
Emin Degilim (3) 95 21,6
Kismen Katihyorum (4) 169 38,4
Kesinlikle Katiliyorum (5) 111 25,3

2. E-Devlet uygulamasinin
giivenilir oldugunu diisiiniiyorum.

(Giivenilirlik)

Kesinlikle Katilmiyorum (1) 36 8,2 3,79 1,27
Kismen Katilmiyorum (2) 39 8,9

Emin Degilim (3) 77 17,5

Kismen Katihyorum (4) 115 26,1

Kesinlikle Katiliyorum (5) 173 39,3

3. E-devlet uygulamasimin Kisisel
verileri koruduguna inamyorum.

(Gizlilik)

Kesinlikle Katilmiyorum (1) 48 10,9 3,67 1,32
Kismen Katilmiyorum (2) 35 8,0

Emin Degilim (3) 89 20,2

Kismen Katiliyorum (4) 108 24,5

Kesinlikle Katiliyorum (5) 160 36,4

Giliveni Olgmeye odaklanan, her aradigim hizmeti e-devlet iizerinde bulabiliyorum
onermesine baktigimizda katilimcilar %63,7 olumlu, %14,7 oraninda olumsuz, %21,6 oraninda
kararsiz olduklarini ifade etmislerdir. Giivenilirligi 6lgmeye yonelik 6nermede ise katilimeilarin
%065,4 oraninda olumlu, %]17,5 oraminda Kkararsiz, %17,1 oraninda olumsuz olduklarn
goriilmiistiir. Gizlilige odaklanan e-devlet uygulamasinin kisisel verileri koruduguna inaniyorum
onermesine verilen cevaplar incelendiginde kullanicilar gizlilik konusuna %60,9 olumlu, %18,9
olumsuz, %20,2 kararsiz olarak yaklagsmislardir.

Yine de e- Devlet uygulamasinin kisisel verileri koruduguna inaniyorum Onermesine
verilen cevaplar incelendiginde kullanicilarin gizlilik endisesi yasadigi ifade edilebilir. Anket
sorularinin cevaplanmasi esnasinda sozlii bir sekilde bu meseleye olumsuz yaklastigini ifade
eden bir¢ok katilimciyla karsilagilmig ve anket kagidina birakilan verilerin sik sik sizdirildigina
olan inanci ifade eden notlar dikkat ¢gekmistir.

Giiven faktorii 6zelinde bir degerlendirme yapildiginda, diger yapilan ¢aligmalara yakin
bir bi¢imde benzerlik oldugu tespit edilmistir. Demir (2018)’in ¢aligmasinda e-devlete olumlu
bakmayan bireylerin internet {izerinden islem yapma konusunda giiven duymadigi, tereddiit
yasadig ifade edilmistir. Yilmaz (2019)’da kisisel verilerin giivenligi konusunda %47°lik bir
kesimin kaygi duydugu sonucuna ulagmistir. Yalginkaya (2019)’nin ¢alismasinda, giivenilirlik
ve gizlilik boyutlarinin yiiksek diizeyde ¢ikmamis olmasi e-devlete yonelik gliven konusunda
cok fazla olmasa bile birtakim siipheler oldugu seklinde yorumlanmigtir. Bizim ¢aligmamiz
kapsaminda da ylizde olarak diisiik ¢ikmamis olsa da giliven faktoriinde oranlarda bir diisiis
oldugu fark edilir.
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6.3.3. e-Devlet Kullanim Devamhihig (Faktor 3)

Caligma kapsaminda incelenen igiincii faktor e-Devlet kullanim devamliligina iliskindir. Bu
faktor temelde beklentilere iliskin oldugundan bu faktérii olusturan unsurlar islem kolayligi
beklentisi, iletisim beklentisi ve beklenen fayda baglaminda incelenmis ve analiz edilmistir. e-
Devlet kullanim devamliligina yonelik iletilen sorular ve bulgular Tablo 6’da sunulmustur.

Tablo 6: Katilimcilarin e-Devlet Kullanim Devamlilig1 (Faktor 3)

SORULAR FREKANS ORAN X SS
() (%)

1. E-devlet uygulamalarinin
biirokratik is ve islemleri
azaltacagina inaniyorum. (islem
Kolayhg Beklentisi)

Kesinlikle Katilmiyorum (1) 15 34 3,80 1,08
Kismen Katilmiyorum (2) 31 7,0
Emin Degilim (3) 127 28,9
Kismen Katihyorum (4) 120 27,3
Kesinlikle Katiliyorum (5) 147 33,4

2. E-devletin vatandas ve devlet
arasindaki iletisimi arttirdigina
inaniyorum. (fletisim Beklentisi)

Kesinlikle Katilmiyorum (1) 30 6,8 3,68 1,18
Kismen Katilmiyorum (2) 36 8,2
Emin Degilim (3) 111 25,2
Kismen Katiliyorum (4) 128 29,1
Kesinlikle Katiliyorum (5) 135 30,7

3. Gelecekte e-Devlet
uygulamalarinin vatandasa daha

faydal olacagina inamyorum
(Beklenen Fayda)

Kesinlikle Katilmiyorum (1) 17 39 4,18 1,05
Kismen Katilmiyorum (2) 19 4,3
Emin Degilim (3) 52 11,8
Kismen Katiliyorum (4) 129 29,3
Kesinlikle Katiliyorum (5) 223 50,7

E-devlet uygulamalarinin biirokratik i3 ve islemleri azaltacagina inaniyorum
onermesinde katilimcilarin %60,7°si olumlu, %10,4’{i olumsuz, %28,9’u kararsiz, olduklarinm
ifade etmislerdir. Iletisim beklentisi etrafinda sekillenmis olan &nermeye katilimcilar %59,8
oraninda olumlu, %15 oraninda olumsuz, %25,2 oraninda kararsiz olarak yaklasmiglardir. e-
Devletin devlet ve vatandas arasindaki iletisimi arttirdigina inantyorum 6nermesi incelendiginde
sadece %59,8 gibi diisiik bir oranda olumlu inancin olmasi e- Devlet uygulamalarinin devlet —
vatandas arasindaki iliski acisindan yeterli diizeyde etkili olmadigimi gostermektedir. Disiik
orandaki bu olumlu beklenti, e- Devlet uygulamalarinin vatandaslarin devletle olan iletisim
diizeyini artirma hususunda etkinligini sorguladigi seklinde yorumlanabilir. Son olarak gelecekte
e-devlet uygulamalarimin vatandasa daha faydali olacagma inaniyorum onermesi incelendiginde
katilimcilarin %80 oraninda olumlu, %8,2 oraninda olumsuz, %11,8 oraninda ise kararsiz
olduklar1 gériilmiistiir.
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Kullanim devam niyeti Yalginkaya (2019)’nin calismasinin sonuglariyla mukayese
edildiginde de beklenen fayda 6zelinde ciddi bir fark oldugu sonucuna ulagilmistir. %49,6 olarak
ifade edilen beklenen fayda, bizim calismamizda %80 olarak ifade edilmistir. Bu farkin temel
sebebinin zaman kaynakli oldugu diisiincesindeyiz. Yalginkaya (2019)’nin calismasinin
yapildigi zaman ve bu ¢aligmanin yapildigi zaman arasinda yaklasik bes yil gibi bir fark vardir.
Gegen siire zarfinda e-Devlet platformunun erisilebilirliginde, 6zelliklerinde ve kullanici
deneyiminde birtakim olumlu gelismeler yasanmis ve ilerlemeler saglanmis oldugu fark edilir.
S6z konusu hizmetlerin genislemesi ve faydasi da artan kullanici memnuniyetine ve de
dolayisiyla daha yiiksek diizeyde bir beklenen fayda algisina yol agmis olabilir.

7. SONUC

En basit diizeyde, devletin kamu hizmetlerini internet araciligiyla vatandasa sunmasi
olarak tanimlayabilecegimiz e-Devlet, yurttas — devlet iligkilerini de doniistiiren bir paradigma
degisimi olarak degerlendirilebilir. Bu degisimde vatandasglarin memnuniyet ve hizmetlerin
sunumundan elde ettikleri fayda doniisimiin kendisi kadar oOnemlidir. Zira e-Devlet
uygulamalarinin bagarisi yalnizca altyap: veya gerekli teknolojilerin kullanimini kapsamamakta,
aynt zamanda hizmet alicilarinin uygulamalart benimsemesini ve kullanmasim1 da
kapsamaktadir. e- Devlet uygulamalarinin basariya ulasmasi ancak karsilikli ve bilingli bir caba
ile miimkiindiir. Bu sebeple vatandaslarin memnuniyet diizeyinin ve hizmet sunumlarinin yeterli
olmasi baslica beklentiler arasindadir.

Bu amagla c¢alisma kapsaminda geng¢ ve teknoloji kullanimina en yatkin kitle kabul
edilebilecek olan {niversite Ogrencileri oOzelinde giiven, memnuniyet algist1 ve kullanim
devamliligr niyeti iizerine anket c¢alismasi uygulanmistir. Geng bir kitleyi temsil eden
Ogrencilerin e-Devlet giiven, memnuniyet ve kullanim devamlilifi niyeti gelecek yillarda
gelisecek olan e-Devlet uygulamalarinin benimsenme ve kullanilma niyetinin de ipuglarini
sunacagi tahmin edilmektedir. Arastirmanin sonuglarina gore her iki liniversitedeki kullanicilarin
e-Devlet uygulamalarina gliven ve memnuniyete yonelik algilarina yonelik toplanan veriler
analiz edilmistir. Anket verileri 1s181inda degerlendirilen sonuglar asagida detaylandirilmistir.

Elde edilen veriler incelendiginde, iiniversite Ogrencilerinin e-Devlet hizmetlerine
yonelik gliven ve memnuniyet algilarinin belirli boyutlar 6zelinde farklilik gosterdigi
goriilmektedir. Memnuniyet diizeyi agisindan olumluluk oranlarina bakildiginda en yiiksek oran
faydalilik boyutunda %81,2 olarak gézlemlenirken, bu oran1 %79,6 ile kalite boyutu, %77,8 ile
kullanim kolaylig1 ve %77,1 ile islem hiz1 takip etmektedir. Fakat entegrasyonun %62,2 gibi bir
oranla diger boyutlara goére daha diisiik bir seviyede oldugu dikkat cekmektedir. Bu oranlar,
ogrencilerin genel olarak e-Devlet hizmetlerini olumlu karsiladigin1 gostermesine ragmen yine
de sistemin ¢esitli boyutlarinda iyilestirme yapilmasi ihtiyaci olduguna da isaret etmektedir.
Ornegin dgrenciler tarafindan entegrasyon ozelindeki gorece diisiik olan memnuniyet oran,
cesitli kurumlarla olan veri akist ve sistemler arasi baglantilarin yeteri kadar tatmin edici
goriilmedigi seklinde yorumlanabilir.

Giliven algis1 acisindan elde edilen veriler incelendiginde, 6grencilerin e-Devlet
hizmetlerine yonelik duymus oldugu giiven oranlarinin memnuniyet oranlarma gore daha diisiik
bir seviyede oldugu gdzlemlenmistir. Ogrencilerin giiven algis1 %63,7, giivenilirlik algis1 %65,4
ve gizlilik algis1 %60,9 olarak tespit edilmistir. Verilerden hareketle Ogrencilerin e-Devlet
sistemine olan genel giiveninin, memnuniyet algis1 kadar yliksek olmadigi tespit edilmistir. Bu
noktada gizlilik ve giiven algisinin diisiik diizeyde olmasi, dijital platformlara dair genel bir
temkinli tavri gosterdigi gibi, e-Devlet sisteminin giivenlik ve veri koruma politikalar
noktasindaki iletisim eksikligine de isaret etmektedir. Bu baglamda kullanicilarin, gizlilik
politikas1 ve sistemin veri gilivenligi politikasina yonelik daha fazla bilgilendirilmesi ve

502



Optimum Ekonomi ve Yonetim Bilimleri Dergisi, Cilt 12, Say1 2- https://dergipark.org.tr/tr/pub/optimum

Temiz ve Yilmaz —E-Devlet Kullaniminin Giivenilirlik ve Memnuniyet Algisi Uzerine Bir Arastirma

seffafligin artirllmasi hususu, Ogrencilerin giiven algisin1 yiikseltebilecek 6nemli faktorler
arasinda goriilebilir.

Son olarak, e-Devlet'in kullanim devamliligina ydnelik bulgular incelendiginde,
ogrencilerin beklenen fayda oOzelinde %80 oraninda olumlu bir algiya sahip olduklar
gozlemlenmistir.  Fakat, islem kolaylig1 beklentisi %60,7 ve iletisim beklentisi %59,8
seviyelerinde olup, Ogrencilerin gorece daha diisik bir olumlu algiya sahip olduklar
goriilmektedir. Bu oran, e-Devlet uygulamalarinin vatandas ve devlet arasindaki iligki
bakimindan  yeterli diizeyde etkili olmadigi seklinde yorumlanabilir. Tiim bu bulgular
degerlendirildiginde, ogrencilerin e-Devlet uygulamalari genel olarak olumlu algiladig
sOylenebilir fakat giiven, islem kolaylig1 ve entegrasyon 6zelinde de iyilestirmelerin yapilmasi
gerektigi de ifade edilmelidir.

Biitiinsel olarak ele alindiginda, &grencilerin e-Devlet uygulamalarma yonelik
memnuniyet diizeylerinin yiiksek oldugu fakat kullanim devamliligi niyetlerinin ve giiven
algilarmin bir bakimindan eksik kaldig1 ifade edilebilir. Ogrencilerin e-Devlet uygulamalarin
biiyiik dlglide kaliteli ve faydali bulmasinin yam sira, giiven konusunda ¢esitli endiselere sahip
oldugu da goze c¢arpmaktadir. Caligma genelinde ele aliman ¢ faktoriin her biri birbirini
etkileyen faktorlerdir. Ornegin memnuniyet diizeyi yiiksek oldugunda giiven algisinin da bu
duruma paralel bir bigcimde artmas1 beklenebilir. Ancak ¢alisma kapsaminda elde edilen mevcut
veriler bu iliskinin tam olarak saglanamadigim gostermektedir. Ogrenciler memnuniyet
duyduklar bir sistemi kullaniyor olsalar bile giiven konusundaki eksiklikleri nedeniyle daha
temkinli davranabilmektedirler.

Elde edilen bulgulardan hareketle, e-Devlet hizmetlerinin iletisim beklentisi,
entegrasyon ve gizlilik konularinda iyilestirmelere ihtiya¢ duydugu agiktir. Ozellikle giiven
algisinin artirilmasi amaciyla e-Devlet sisteminin gizlilik ve giivenlik politikalar1 hakkinda daha
fazla seffaflik saglanmali ve dgrencilere yonelik bilgilendirmelerin artirilmasi planlanmalidir. Ek
olarak islem kolayligi ve iletisim beklentisi alaninda yapilacak iyilestirmeler de , e-Devlet
uygulamalarinin kullanim diizeyini artirabilir ve vatandasg-devlet arasindaki etkilesimi daha
verimli hale getirebilir. Bu tiirde yapilacak olan iyilestirmelerin, &grencilerin kullanim
devamlilig1 ve giiven algilarini olumlu yonde etkileyecegi agiktir. Sonug itibariyle, 6grencilerin
e-Devlet uygulamalarina doniik algilar1 genel diizeyde olumlu olmakla birlikte, sistemin daha
giivenli ve etkin hale getirilmesi, kullanim devamliligini artirmak ve giiven algisini
giiclendirmek agisindan kritik 6neme sahiptir.

e- Devlet uygulamalarinin devlet- vatandas arasindaki iletisim diizeyini artirma
kapasitesinin daha yiiksek diizeyde seyretmesi i¢in halihazirda mevcut bulunan iletisim islevleri
giiclendirilmeli, bilgilendirme stratejileri iyilestirilmelidir. Bu konuda hizmet alicilarina
uygulamalar hakkinda egitim ve bilgi verilmeli, iletisim ve yardim merkezi 6zelinde geri
bildirim se¢eneklerinin daha kolay bir bi¢cimde erisilecek sekilde etkinlestirilmesi gerekmektedir.
Bu sekilde hizmet alicilarinin e-Devlet uygulamalarima dair diisik olan olumlu algisinin
artirllabilecegi diisiiniilmektedir.

Sonuglar baglaminda genel olarak e-Devlet uygulamalarmma olumlu bir yaklagimin
oldugu ifade edilebilir. Calismanin geng niifusu temsil eden teknolojik gelismelere ve siireglere
daha yatkin olan 6grenciler 6zelinde yapilmig olmasi hizmetlerin kullaniminin ve uygulamalara
yonelik algilarin teknolojiyle uyumlarmin iyi olmasi sebebiyle daha yiiksek ve olumlu diizeyde
goriilmesine sebep olmus olabilir. Bugiiniin genglerinin uygulamalara doniik olumlu bakis agilart
gelecek yillarda gelisip, ilerleyecek olan e-Devlet uygulamalarinin benimsenme ve kullanilma
niyetinin de paralel olarak yiiksek diizeyde goriilecegi sonucunu bizlere verebilir.

S6z konusu algilarin yas olarak yiiksek farkli gruplarda incelenmesi tavsiye edilebilir.
Teknolojiye ayak uydurma konusunda geng¢ niifusa gore belki daha g¢ok zorlandigi ifade
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edilebilecek yas gruplarinin beklenti ve goriislerinin alinmasi uygulamalarin tiim kesimler i¢in
maksimum fayda saglayacak sekilde iyilestirmesine vesile olabilir.

Arastirma ve Yaymn Etigi Beyam

Bu calisma bilimsel arastirma ve yaym etigi kurallarma uygun olarak hazirlanmistir. Arastirma verileri toplanmadan
Samsun Universitesi Rektorliigii Etik Kurulu’ndan 2023 sayili E-59760180-050.02.04-53590 sayili 2023-30 nolu
karar ile etik izin alinmstir.

Yazarlarin Makaleye Katki Oranlar
Yazar 1’in makaleye katkist %50, Yazar 2’nin makaleye katkis1 %50°dir.
Cikar Beyam

Yazarlar agisindan ya da ti¢iincii taraflar agisindan ¢aligmadan kaynakli ¢ikar ¢atismasi bulunmamaktadir.
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Extended Summary
A Study on the Perception of Trust and Satisfaction in E-Government Usage

Developments in information and communication technologies have spread to states and
radical changes have occurred in terms of the provision of public services. In parallel with the
rapid development of digital technologies and the widespread use of the internet, states have
begun to adopt and use digitalization processes in the public sector in order to provide public
services to citizens in a more efficient, fast, transparent and effective structure. E-Government
applications appear as a reflection of the transformation in terms of the provision of public
services. In terms of the success and sustainability of the system, the trust of citizens, which
refers to the technical security of the system regarding the applications and the protection of
personal information, and the perception of satisfaction, which refers to the general satisfaction
levels of users with the services provided, are of critical importance. The aim of this study is to
reveal the trust and satisfaction levels of university students regarding e-government
applications.

At its simplest level, e-Government, which we can define as the state providing public
services to citizens via the internet, can be considered as a paradigm shift that also transforms
citizen-state relations. In this change, the satisfaction of citizens and the benefits they obtain
from the provision of services are as important as the transformation itself. Because the success
of e-Government applications does not only include the use of infrastructure or necessary
technologies, but also the adoption and use of applications by service recipients. The success of
e-Government applications is only possible with mutual and conscious effort. For this reason,
the satisfaction level of citizens and the adequacy of service delivery are among the main
expectations.

For this purpose, a survey study was conducted on satisfaction, trust perception and
intention to continue using e-Government among university students who are young and can be
considered the most prone to technology use. According to the results of the study, the data
collected regarding the perceptions of users in both universities regarding trust and satisfaction
in e-Government applications were analyzed. The results evaluated in the light of the survey data
are detailed below.

When the obtained data is examined, it is seen that university students' perceptions of
trust and satisfaction towards e-Government services differ in specific dimensions. When the
positivity rates in terms of satisfaction level are examined, the highest rate is observed in the
usefulness dimension as 81.2%, followed by the quality dimension with 79.6%, ease of use with
77.8% and transaction speed with 77.1%. However, it is striking that integration is at a lower
level than other dimensions with a rate of 62.2%. Although these rates show that students
generally welcome e-Government services, they also indicate that there is a need for
improvement in various dimensions of the system. For example, the relatively low satisfaction
rate specific to integration by students can be interpreted as the data flow with various
institutions and the connections between systems are not seen as sufficiently satisfactory. When
the data obtained in terms of trust perception are examined, it is observed that the trust rates that
students feel towards e-Government services are at a lower level compared to their satisfaction
rates. Students’ perception of trust was determined as 63.7%, perception of reliability as 65.4%
and perception of privacy as 60.9%. Based on the data, it was determined that students' general
trust in the e-Government system was not as high as their perception of satisfaction. At this
point, the low level of perception of privacy and trust indicates a general cautious attitude
towards digital platforms, as well as a lack of communication regarding the security and data
protection policies of the e-Government system. In this context, informing users more about the
privacy policy and data security policy of the system and increasing transparency can be seen as
important factors that can increase students' perception of trust. Finally, when the findings
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regarding the continuity of use of e-Government were examined, it was observed that students
had a positive perception of 80% in terms of expected benefits. However, the expectation of ease
of use was 60.7% and the expectation of communication was 59.8%, and it was seen that
students had a relatively lower positive perception. This rate can be interpreted as e-Government
applications are not sufficiently effective in terms of the relationship between citizens and the
state. When all these findings are evaluated, it can be said that students generally perceive e-
Government applications positively, but it should also be stated that improvements should be
made in terms of trust, ease of transaction and integration.

When considered holistically, it can be stated that students' satisfaction levels towards e-
Government applications are high, but their intentions for continued use and perception of trust
are lacking in one respect. While students find e-Government applications to be largely high-
quality and useful, it is also noticeable that they have various concerns about trust. Each of the
three factors considered throughout the study are factors that affect each other. For example,
when the satisfaction level is high, it can be expected that the perception of trust will increase in
parallel with this situation. However, the current data obtained within the scope of the study
show that this relationship is not fully established. Even if students use system they are satisfied
with, they may act more cautiously due to their lack of trust.

Based on the findings obtained, it is clear that e-Government services need
improvements in terms of communication expectations, integration and privacy. In particular, in
order to increase the perception of trust, more transparency should be provided regarding the
privacy and security policies of the e-Government system and it should be planned to increase
information provided to students. In addition, improvements in the areas of ease of operation and
communication expectations can increase the level of use of e-Government applications and
make the interaction between citizens and the state more efficient. It is clear that such
improvements will positively affect students' perceptions of continuity of use and trust. As a
result, although students' perceptions of e-Government applications are generally positive,
making the system more secure and effective is of critical importance in terms of increasing
continuity of use and strengthening the perception of trust.

In the context of the results, it can be stated that there is a generally positive approach to
e-Government applications. The fact that the study was conducted specifically for students who
are more prone to technological developments and processes, representing the young population,
may have caused the use of services and perceptions towards applications to be seen at a higher
and more positive level due to their good compatibility with technology. The positive
perspectives of today's youth towards applications may give us the result that the intention to
adopt and use e-Government applications, which will develop and progress in the coming years,
will be seen at a parallel high level. It may be recommended to examine the perceptions in
question in different groups with high age. Obtaining the expectations and opinions of age
groups that may have more difficulty in keeping up with technology compared to the young
population may be instrumental in improving the applications in a way that will provide
maximum benefit for all segments.
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