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Eczane Kurulus Yeri Secimini Etkileyen
Faktorlerin Cok Kriterli Karar Verme Tekniklerinden

WINGS ve DEMATEL Yontemleriyle Degerlendirilmesi

ibrahim Tolga Coskun®

Eczane Kurulug Yeri Se¢imini Etkileyen Faktorlerin Cok
Kriterli Karar Verme Tekniklerinden WINGS ve
DEMATEL Yontemleriyle Degerlendirilmesi

The Evaluation of the Factors Affecting the Selection of
the Pharmacy Facility Locations with the WINGS and
DEMATEL Methods of Multi-Criteria Decision-Making
Techniques

0Oz

isletmelerin kurulus yerinin segiminde rol oynayan
birgok kriterin gerektigi sekilde saptanmasi ve bunlarin
dikkatle incelenmesi hayati 6neme sahiptir. Kurulus
yerini dogru bir sekilde belirlemeyen isletmeler, kar
kayiplari yasamakta, uzun vadede 6nlenemez zararlar
sonucunda kapanma riskiyle karsi karslya
kalmaktadirlar. Bu ¢alismada eczane isletmelerinin
kurulus yeri segiminde etkili 12 kriter, eczacilar ve
isletmecilerden olusan uzmanlar tarafindan
belirlenmistir. Belirlenen kriterler, 21 eczacinin gorusi
dogrultusunda karsilikli olarak 6nem ve etki-iliski
yoninden degerlendirilmistir. Cok kriterli karar verme
tekniklerinden biri olan DEMATEL, DEMATEL den
tiretilen ve vyeni bir yontem olan WINGS'in
kullanilmasinin yani sira, yazar bilgisine gore literatiirde
eczane yerinin segimindeki kriterlerin incelenmesi
konusunda yapilan ilk galismadir.

Abstract

It is of vital importance to determine various criteria
that are effective in the selection of the facility location
of the enterprises and to examine them carefully.
Businesses that do not correctly ascertain the place of
establishment experience profit losses and face the risk
of closure as a result of unavoidable failures in the long
term. In this study, twelve effective criteria in the
establishment location of pharmaceutical businesses
were determined by experts which comprised of
pharmacists and business specialists. The determined
criteria were evaluated in terms of mutual importance
and effect-relationship in line with the opinions of
twenty-one pharmacists. DEMATEL, which is one of the
multi-criteria decision-making techniques, and WINGS,
a new method derived from DEMATEL, were applied
and according to the author's knowledge, it is the first
study in the literature to investigate the criteria for
choosing a pharmacy location.

Anahtar Kelimeler: WINGS, DEMATEL, Eczane Yeri
Segimi

Keywords: Pharmacy Location

Selection

WINGS, DEMATEL,

JEL Kodlari: C44, C65, MO0
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1. Girig

insanlar yasamlarini siirdiirebilmek igin tiiketim yapmaya, tiiketim yapabilmek icin de
liretim yapmaya ihtiyac duymaktadirlar. isletmeler, insanlarin ihtiyaglarini karsilayabilmek igin
mal ya da hizmetlerin pazarlandigi veya Uretildigi, Giretim faktorlerinin bir araya getirildigi, karin
ve maddi getirinin en &nemli kurulus amaglarindan biri oldugu iktisadi birimlerdir. isletmeler,
farkh amaclara gore siniflandirilmis olmalarina ragmen, bu siniflandirmadaki en genel yaklasim;
sermaye sahipligine, faaliyet konularina, ekonomik fonksiyonlarina, isletme blyukligiine ve
hukuki yapiya gore siniflandirmadir. Hangi kategoride yer alirsa alsin, ticari faaliyette bulunacak
olan isletmelerin kurulus siireci 6nem arz etmektedir. isletme sahipleri, kurduklari isletmelerin
uzun sire faaliyet gosterebilmesi ve en yiiksek getiriye ulasabilmeleri igin, isletmelerin kurulus
yerlerine en uygun sekilde karar vermelidirler. Kurulus yeri segiminde birbiri ile iligkili olan veya
olmayan farkl faktorler bulunmakta olup, bu faktérlerin detayli bir sekilde ele alinmasi ve
incelenmesi gerekmektedir.

isletmelerin ekonomik fonksiyonlari bakimindan siniflandiriimasindaki genel yaklasimda 3
cesit isletme bulunmakta olup bunlar; mal Ureten, hizmet Ureten ve pazarlama yapan
isletmelerdir. Bazi isletmeler, bu siniflandirmadaki birden fazla kategoride yer
alabilmektedirler. Bu isletmelerden biri de serbest eczacilik faaliyetlerinin yapildig eczane
isletmeleridir. Tirk Dil Kurumu sézliigiinde eczane, “llaglarin hazirlandigi veya hazir ilaglarin
satildidr yer” olarak tanimlanmistir. T.C. Saghk Bakanligi, Turkiye ilag ve Tibbi Cihaz Kurumu
27.10.2015 tarihli iyi Eczacilik Uygulamalar Kilavuzunda serbest eczane; “Sahibi ve mesul
miidiirii eczaci olan, eczacilik mesleginin kurallari dogrultusunda hizmet iireten, lyi Eczacilik
Uygulamalarinin geregdinin en iyi sekilde gerceklestirilmesini saglayan kosullara sahip, kamusal
niteligi olan saglik hizmetlerinin verildigi eczane” ve eczacilik; “Hastaliklarin teshis ve tedavisi
ile hastaliklardan korunmada kullanilan tabii ve sentetik kaynakl ilag hammaddelerinden
degisik farmasétik tipte ilaglarin hazirlanmasi ve hastaya sunulmasi; ilacin analizlerinin
yapilmasi, farmakolojik etkisinin devamliligi, emniyeti, etkililigi ve maliyeti bakimindan
gozetimi; ilacla ilgili standardizasyon ve kalite giivenliginin saglanmasi ve ilag¢ kullanimina bagl
sorunlar hakkinda hastalarin bilgilendirilmesi ve ¢ikan sorunlarin bildiriminin yapilmasina iliskin
faaliyetleri yiiriiten sadlik hizmeti” olarak tanimlanmistir. ilag retimi ve satisinin yaninda,
ortopedik Uriinler, kozmetik ve glizellik Griinleri, sag bakim Uriinleri, kisisel temizlik Grinleri ve
agiz-dis bakimi Urinleri satisi da yapan serbest eczanelerin, ayrica hizmet Ureten isletmeler
olmasi da bu isletmelerin sosyal ve ekonomik énemini giinden gline arttirmaktadir. Bir isletme
olarak eczanelerin kurulmasi siireci de dikkat ve 6zen gerektiren bir konu olup, daha fazla kisiye
hizmet verme ve daha ¢ok katma deger saglama amaclarina odaklaniimalidir. Bu amaglar
dogrultusunda da birbiri ile dogrudan veya dolayli iliskisi olan ya da olmayan faktérlerin dogru
bir sekilde belirlenmesi ve degerlendirilmesi gerekmektedir.

Bu calismada serbest eczane isletmelerinin kurulus yeri kararinda etkili olan kriterlerin
belirlenmesi, karsilikli iliskilerinin incelenmesi ve 06nem dizeylerine gore siralanmasi
amaclanmaktadir. Bu amag dogrultusunda ¢alismanin yontemi olarak, ¢ok kriterli karar verme
tekniklerinden WINGS ve DEMATEL kullanilmistir. Ayrica bu c¢alismada degerlendirilen
kriterlerin, eczane yeri secimi asamasinda olan eczacilara, farkh sektorlerde is yeri agma karari
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olan isletmecilere ve isletme kurulus yeri ile ilgili konularda ¢alisma yapacak arastirmacilara yol
gosterici nitelikte olmasi hedeflenmistir.

Calisma bes béliimden olusmakta olup birinci béliim giris kismidir. ikinci béliim, kurulus yeri
problemlerinde kullanilan ¢ok kriterli karar verme tekniklerinin, DEMATEL ve WINGS
ydéntemlerinin uygulamalarina dair literatiir bilgilerini icermektedir. Ugiincii béliimde DEMATEL
ve WINGS yontemleri yer almaktadir. Dérdiincli bolimde, uygulama ve bulgulara yer verilmis
olup elde edilen bulgular degerlendirilmistir. Besinci ve son bolimu ise sonug kismi
olusturmaktadir.

2. Literatiir

Karar sirecinde kullanilan, karar alicilara kolaylik saglayan, hizli ve etkin ¢6ziimler Ureten
cok kriterli karar verme tekniklerinin, bircok farkl alanda uygulamasi bulunmaktadir. isletme
kurulus yeri seciminde de AHP, ANP, DEMATEL ve PROMETHEE Il gibi ydntemlerin yaygin olarak
kullanimi s6z konusudur. Literatiirde, bu calismada yontem olarak kullanilan WINGS ve
DEMATEL tekniklerinin birlikte kullanildigi ve isletme kurulus vyeri secim kararinda
degerlendirmelerin yapildigi bir calismaya ise rastlanmamistir.

Yang ve Lee (1997) ¢alismalarinda, kurulus yeri segimi probleminde yer alan farklh kriterleri
ele almisglar, en uygun bolgenin saptanmasi icin AHP teknigini kullanmislardir. Kahraman vd.
(2003) bulanik AHP yontemini kullandiklari ¢alismalarinda, kurulus yeri se¢imi icin 4 kritere
sahip 3 alternatifi degerlendirmislerdir. Ertugrul ve Karakasoglu (2008) tekstil sirketi yerini
belirlemek icin 3 alternatifi 5 kriter altinda incelemislerdir. Bu ¢calismada bulanik TOPSIS ve
bulanik AHP yéntemleri kullaniimistir. Amiri vd. (2011) petrol rafinesi ve dagitimi yapan bir
sirket igin, petrol istasyonu bolgesi secimi kararinda DEMATEL yontemini kullanmiglardir.
Athawale vd. (2012) ¢alismalarinda, karmasik yapidaki yer segimi problemleri icin PROMETHEE
Il yontemini kullanmiglardir. Vafadarnikjoo vd. (2015) calismalarinda bulanik DEMATEL
ydntemini kullanmislardir. Bu calismada iran kamu bankasinin agacagi sube konumunu
belirlemek icin 6 farkli kriter altinda degerlendirme yapilmistir. Kharat vd. (2016) atik depolama
sahasi se¢imi kararinda bulanik Delphi, bulanik AHP ve DEMATEL tekniklerini kullanmislardir.
Abikova (2020) calismasinda, milteci kamplari icin uygun bir yer belirlemede en fazla etkiye
sahip olan kriterleri ve alt kriterleri degerlendirmek amaclanmistir. Bu ¢alismada bulanik
DEMATEL-ANP yontemleri kullaniimistir.

Stankova (2016) calismasinda, bankacilik organizasyonlari icin yonetsel bir bakis agisiyla
secilen KSS (Kurumsal Sosyal Sorumluluk) faaliyetleri arasindaki olasi iliskileri ortaya koymak ve
bu yontemlerin sonuglarinin karsilastirilarak, basarili bir KSS stratejisinin temel faktorlerini
belirlemeyi amaglamistir. Bu c¢alismada, DEMATEL ve WINGS yontemleri uygulanmis ve
sonuglart  karsilastirlmistir.  Radziszewska-Zielina vd, (2018), kentsel yigilmalarin
merkezlerindeki yapilar igin, insaat teknolojisi se¢imini belirleyen faktorleri incelemislerdir.
WINGS yoéntemiyle bu faktérler arasindaki iliskiler nedensellik agisindan karsilikli olarak ele
alinmig, sistem kosullari altinda siralamasi yapilmistir. Adamus-Matuszynska vd. (2019)
calismalarinda, bir sehrin imajini yaratma ve gliclendirme problemi icin WINGS yontemini
kullanmiglardir. Sunulan vyaklasimin, politika seceneklerinin segimini kolaylastirmak ve
surdirilebilir sehir gelisimini desteklemek amaciyla, sehir yetkilileri icin faydali bir aracg olacagi
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belirtilmistir. Fedorczak-Cisak vd. (2020) tarafindan yapilan galismada, yeniden kullanima tabi
tutulacak tarihi bir binanin, uyarlanabilir kullanim alternatifini segmeye yonelik olarak FWINGS
yontemi kullanilmistir. Kaviani vd. (2020) tarafindan yapilan ¢alismada, Otomotiv endiistrisinde
tersine lojistigin uygulanmasindaki engelleri degerlendirmek ve bunlar arasindaki nedensel
iliskileri ortaya koymak amaclanmistir. Bu g¢alismada WINGS BWM ve Delphi yontemleri
kullaniimistir. Michnik ve Grabowski (2020) tarafindan WINGS yéntemi ile yapilan ¢alismada iki
ayri uygulama yapilmistir. ilk uygulama saglik hizmetleri organizasyonunda bir yatirim segenegi
secimiyle ilgilidir. ikincisinde ise; kamu fonlarinin, spor kuliipleri ve dernekleri arasinda
paylastiriimasi sorunu ele alinmistir. Wang vd. (2021) galismalarinda, yesil bina gelisimini
etkileyen faktorleri ele almislar ve bu faktorler arasindaki iliskileri incelemek igin WINGS
yontemi kullanmislardir.

Gerek ulusal gerekse de uluslararasi literatir incelendiginde, eczane isletmelerinin kurulus
yeri secimine dair kriterlerin ele alindigl ve kurulus yeri kararinda etkili olacak faktorlerin
karsilikli analiz edildigi bir calismaya rastlanmamistir. Calisma bu agidan farkh arastirmacilara ve
gelecekte yapilacak galismalara yol gosterici nitelikte olacaktir. Yalnizca eczane yeri se¢ciminde
degil, farkl tardeki isletmelerin kurulus siireglerinde de hem isletme sahiplerine hem de
arastirmacilara yardimci olunmasi hedeflenmektedir. Ayrica WINGS ydnteminin literatiire yeni
kazandirilmis olmasi, bu galismanin WINGS yontemi ile yapilmasi, sonuglarin DEMATEL ile
karsilastirilarak sunulmus olmasi gibi gerekgeler, calismayi farkli kilmaktadir.

3. Yontem

isletme kurulus yeri seciminde, her isletmenin kendine has &zelliklerinin olmasi, farkli
amaglara yonelik farkli  ¢ozimler gelistirilmesini  gerektirmektedir. Bu acidan
degerlendirildiginde, kurulus vyeri seciminde isletme tirlerine gore de farkli kriterlerin
bulunmasi kaginilmazdir. Calismada 6ncelikle eczane isletmelerinin yerinin se¢ciminde etkili olan
faktorler belirlenmistir. Sonrasinda ise bu faktorlere dair, uzmanlarca yapilan nitel
degerlendirmelerin nicel hale donustirilebilmesi ve etkin sonuglarin alinabilmesi igin de
DEMATEL ve WINGS yontemleri uygulanmistir. Ayrica ydntemlerden bagimsiz olarak, kriterlerin
degerlendirmesini yapan uzmanlarin, tekil degerlendirme puanlarina da yer verilmistir.

3.1 DEMATEL

DEMATEL (The Decision Making Trial and Evaulation Laboratory) yontemi, 1972 ile 1976
yillari arasinda, Battelle Memorial Enstitlisi'niin Cenevre Arastirma Merkezi tarafindan
gelistirilmistir. Matrisler veya diyagramlar yardimiyla, karmasik nedensel iliskilerin yapisini
gorsellestirmek icin pratik ve kullanish bir yéntemdir. Matrisler veya diyagramlardaki etkilerin
glcini temsil eden rakamlar, sistemin elemanlari arasindaki baglamsal iliskiyi ifade eder.
Dolayisiyla DEMATEL yéntemi, kriterlerin nedenleri ve etkileri arasindaki iliskiyi, anlasihr bir
yapisal modele donustirebilir. Yontemin adimlari su sekildedir: (Amiri vd., 2011: 281-282;
Tseng ve Lin, 2009: 525-526; Lee vd., 2013: 6747-6749).
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1. Adim Direkt iliski matrisinin olusturulmasi. Kriterler arasindaki iliskiyi 6lgmek igin besli
olgek kullanilir. O (etki yok), 1 (duslik etki), 2 (orta etki), 3 (ylksek etki) ve 4 (gok yliksek etki).
Sonrasinda ise n sayidaki kriter igin, kriterler arasindaki etki ve yon agisindan ikili karsilastirma
setleri hazirlanir. Elde edilen veriler ile nxn tipindeki direkt iliski matrisi olarak adlandirilan A
matrisi olusturulur. Burada a;; 'nin her bir 68esi, i kriterinin j kriterini etkileme derecesi olarak
gosterilir.

2. Adim Normalize direkt iliski matrisi: A direkt iliski matrisinin her satir ve situn degerlerinin
toplaminin en biiylgi olan s, denklem (1)’ deki gibi hesaplanir

— n n -
§ = max (112522 Zj:l aij, 112]?15)7(1 Y1 aij) @Gj=12..,n) (1)

A matrisinin her bileseni, s degerine bolinerek normalizasyon yapilir ve normalize direkt
iliski matrisi olarak adlandirilan X matrisi, denklem (2)’deki gibi hesaplanir.

A
x=2 (2)
3. Adim Toplam iliski matrisi olan T matrisi denklem (3)’teki gibi hesaplanir.

T=X+X24 X3+ =2 =X(I-x)" (3)

4, Adm T = [ti]-]mm (i,j=12,..,n) tij bilesenlerinden olusan T matrisinin her satir

bilesenleri toplami icin denklem (4)’teki gibi D degerleri, T matrisinin her stun bilesenleri
toplami igin denklem (5)’teki gibi R degerleri hesaplanir.

D= [Z?:l tij]nxl = [ti Jna (4)

R = [Zyzltij]lxn = [t'j]nxl (5)

5.Adim D; + R; ve D; — R; degerlerinin hesaplanmasi ve yorumlanmasi.

D; — R; nin alacagi isaret; pozitif ise bilesenin etkileyen (sebep) grupta yer aldigini, negatif
ise etkilenen (sonug) grupta yer aldigini gosterir.

D; + R; her kriter icin alinan ve génderilen toplam etkileri ifade eder. Diger bir ifadeyle i
kriterinin sistem icerisindeki dnemini gosterir.

D; — R; ise i kriterinin sisteme katkisini, yani sisteme yaptig toplam etkiyi ifade eder.
3.2 WINGS

Michnik tarafindan gelistirilen WINGS yontemi (Weighted Influence Non-Linear Gauge
System), yapisal modellemede kullanilan ve bir sistem igindeki neden ve sonug iliskilerinin analiz
edilmesini saglayan yontemlerden biridir (Radziszewska-Zielina ve Sladowski, 2017: 56).

WINGS yéntemi ANP ve DEMATEL'e gbre bazi avantajlara sahiptir. Bu avantajlar ayni
zamanda bulanik / aralik yaklasimi icin de gegerlidir. ANP'nin son matrisinde ekstra islemlere
ihtiya¢ duyulmakta olup, WINGS'te bir analiz cok daha basittir. ANP de, AHP'ye benzer sekilde
kriterlerin agirhklarini ve alternatiflerin kriterler Gzerindeki goreceli etkilerini belirlemek igin ikili
karsilastirmalar kullanilir. Bu karsilastirmalar, biliylik boyutlu problemler icin yogun bir ¢caba
gerektirir. DEMATEL'in ana dezavantaji, sistem 0gelerinin i¢ glici ya da igsel gicilniin
(6neminin) degerlendirmeye dahil edilmeme eksikligidir. Bu nedenle DEMATEL cogunlukla
diger cok kriterli karar verme yéntemleriyle kombinasyon halinde kullaniimaktadir (Michnik ve
Grabowski, 2020: 17).
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WINGS yontemin uygulama adimlari su sekildedir (Michnik, 2013: 538-539; Michnik, 2014:
79-80; Michnik, 2018: 110-111):

1. Adim: Karar verici, kriter sayisi n > 2 olacak sekilde kriterleri belirler. 5°li dilsel 6lgek
kullanilarak; etki yok=0, dislik etki=1, orta etki=2, gigli etki=3, cok glgli etki=4
seceneklerinden biri kullanabilir. Bu dlgegin yetersiz oldugu disiiniliyorsa, bu genisletilebilir.

2. Adim 1. Adimda verilen degerler ile direkt etki-glic matrisi olan n x n tipindeki,
d;; elemanlarindan olugan D matrisi olusturulur.

e Bilesenlerin gliciinii (i¢ glclinu) temsil eden degerler diyagonal olarak yerlestirilir. d;;=i.

e Etkileri temsil eden degerler i # j olmak lizere eklenir. d;;=i. bilegenin, j. bilesen zerinde
etkisi (i,j = 1,2, ...,n)

3. Adim D matrisi, s = i X7, dy; (6)

olmak tizere, S = %D (7)

sekline donustiralir. (s, S matrisinin tiim 6gelerinin toplami olarak tanimlanir)

4. Adim Denklem (7) ile Denklem (8)’de yer alan ve toplam glig-etki matrisi olan T matrisi
hesaplanir.

T=S+S82+4S3+..==51I-5)" (8)

-s
5. Adim T matrisindeki her satir elemani igin denklem (9) ile I; ve her siitun elemani igin
denklem (10) ile R; hesaplanir.
I = X7ty (9)
R; = Xiz1 tij, (10)
Burada t;; T matrisinin bilegenlerini ifade eder.
6. Adim Sistemdeki her eleman igin I; + R; ve I; — R; hesaplanir.
I; + R; toplam iliski (uygulanan ve alinan tim etkilerin toplami),
I; — R; nin alacagi isaret; pozitif ise bilesenin etkileyen (sebep) grupta yer aldigini,
negatif ise etkilenen (sonug) grupta yer aldigini gosterir.

300



Agustos 2022, 17 (2)

4. Uygulama ve Bulgular

Eczane yeri seciminde etkili olan faktorlerin karsilastirilabilmesiigin 6ncelikle isletmeciler ve
eczacilar tarafindan kriterler olusturulmus ve belirlenen bu kriterlerin degerlendirilmesi
sirecinde de anketler araciligi ile eczacilardan olusan uzmanlarin gorisleri alinmistir. Alinan
gorigler dogrultusunda da DEMATEL ve WINGS yontemleri uygulanarak sonuglar
karsilastiriimistir.

4.1 Kriterlerin Olusturulmasi

Kriterlerin olusturulmasi sirecinde, Turkiye’nin farkli il ve cografyalarinda hizmet veren
serbest eczane sahiplerinden, yakin siirecte serbest eczane agma fikrinde olup arastirma
slrecinde olan eczacilardan ve farkli sektorlerde isletme deneyimine sahip kisilerden gorisler
alinmistir. Alinan gorisler dogrultusunda, 24 kriter kiimesi belirlenmis, bunlara 25 diger
secenegi altinda “24 kriter igerisinde yer almayan ve 6nemli gordigliniiz kriteri yaziniz” seklinde
secenek sunularak degerlendirmeye sunulmustur. Bu degerlendirmede 13 serbest eczacinin
gorusl alinarak, bu seceneklerden eczane yeri segiminde etkili olduklarini distndikleri 10
kriteri segmeleri istenmistir. Alinan sonuglara gore 2 kriter 13 kisi, 3 kriter 11 kisi, 1 kriter 10
kisi, 1 kriter 9 kisi ve 5 kriter de 8 kisi tarafindan ortak olarak secilmis ve toplamda 12 kriter
belirlenmistir. 7 ve daha az kisi tarafindan secilen kriterler ise calisma kapsami disinda
birakilmistir. Secim sayilarindan bagimsiz olarak karisik bir siralamada, birbirileri ile iliskisi olan
ya da olmayan 12 su sekildedir:

K1: isyerinin aylik veya yillik kira bedeli

K2: isyerine en yakin eczanenin konumu ve gevresel rekabet

K3: isyeri 6nii arag trafik yogunlugu

K4: isyerinin ASM, hastane veya poliklinige yakinhg

K5: isyeri 6nii arag park uygunlugu

K6: isyerinin AVM veya zincir marketler gibi kalabalik isletmelere yakinhig
K7: isyeri konumunun dermokozmetik satis potansiyeli

K8: isyeri muhitinin sosyo-kiiltiirel yapisi ve giivenligi

K9: isyeri 6niinden gecen ayak sayisi

K10: isyerinin yash ya da engelli bireylerin erisimine uygun kosullarda olmasi
K11: isyerinin gelismeye uygun veya yeni yerlesim alanlarinda yer almasi
K12: Isyerinin internet, elektrik, su, dogalgaz gibi altyapi olanaklarinin kalitesi

Belirlenen 12 kriter igin Tirkiye'de farkl il veya ilcelerde; serbest eczaci olan, ge¢miste
serbest eczaci olarak hizmet vermis olup halihazirda hastane eczacisi olarak ¢alisan veya yakin
zamanda eczane a¢ma fikri olup arastirma silirecinde olan 21 eczacidan goriis alinmistir. 12
kriterin birbirine gére 6nem dlzeylerini belirlemek icin 5'li dilsel olgek kullaniimis; “Etkisi
yoktur, Dlsik derecede etkisi vardir, Orta derecede etkisi vardir, Yiiksek derecede etkisi vardir,
Cok yuksek derecede etkisi vardir.” seklinde kriterlerin karsilikli etkileri degerlendirilmistir.
Azalan 6nem sirasinin degerlendirmede etkisinin olmamasi amaciyla, ilk asamada belirlenen 12
kriterin uzmanlarca karisik sirada degerlendirmesi saglanmistir.

Calismada kullanilan verilerin toplanmasi icin Cukurova Universitesi Sosyal ve Beseri Bilimler
Alaninda Bilimsel Arastirma ve Yayin Etigi Kurulu’ndan 20 karar nolu ve 26.05.2021 tarihli etik
kurul onayr alinmistir.
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4.2 DEMATEL Yontemi ile Uygulama

DEMATEL y6nteminin uygulamasinda ilk adimda yer alan direkt iliski matrisi, uzmanlarin
gorusleri dogrultusunda olusturulmustur. Kriterler arasi iliskileri temsil eden bu degerler (A
matrisi) Tablo 1’de yer almaktadir.

Tablo 1: DEMATEL Direkt iliski Matrisi

K1 K2 K3 Ka K5 K6 K7 K8 K9 K10 K11 K12
K1 0 2,8571 2,7143 3,4286 2,2381 3,0952 12,7143 2,9048 3,1429 1,7619 2,2381 1,9524
K2 27143 0 2,0476 3,2381 1,9048 2,381 2,4286 2 2,6667 1,5714 2 1,4762
K3  2,4286 2,4762 0 2,5714 3,1429 2,9048 2,4762 2,0476 2,8571 1,6667 1,9524 1,4762
K4  3,8095 3,6667 3,0952 0 2,381 1,8095 2,0952 2,0476 3,1905 12,2381 1,9048 1,6667
Ks 2 2,0476 2,7143 2,0476 O 2 2,1905 1,6667 2,2381 1,8095 12,0952 1,1905
K6  3,4286 2,7143 2,7619 1,7143 2,5714 0 3,0952 2,9524 3,3333 2 2,6667 2,0476
K7 2,619 2,5714 1,9048 1,8571 1,7143 2,8095 O 2,6667 2,8571 1,2381 1,9524 1,2857
K8  3,0476 2,3333 1,8095 1,9048 1,9048 2,381 13,1429 0 2,2857 2 2,4762 2,5714
K9  3,4286 3,381 2,9048 2,6667 2,2857 3,0476 2,7619 2,2857 0 1,7143 2,381 1,8095
K10 11,5238 1,7619 1,1905 1,7143 1,7619 1,4286 1,3333 1,7619 1,2857 0 1,2857 1
K11 2,9048 2,6667 2,4286 2,4762 12,4286 2,3333 2,7619 2,9524 2,619 1,6667 O 2,4286
K12 2,0952 1,619 0,9048 1,2857 1,0476 1,2857 1,2857 12,0952 1,1429 1 1,7619 0

D ve R degerlerini hesaplamak icin sirasiyla (1), (2) ve (3) denklemleri sonrasi olusturulan T
matrisi Tablo 2’de yer almaktadir.

Tablo 2: DEMATEL T Matrisi

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12

K1  0,5035 0,5616 0,5027 0,5289 0,4663 0,5291 0,5298 0,5154 0,5654 0,3752 0,4561 0,3846
K2 0,5134 0,4062 0,4233 0,4626 0,3991 0,4457 0,4564 0,4277 0,4841 0,3232 0,3927 10,3234
K3 0,527 0,5028 0,3785 0,4621 0,4531 0,4805 0,4783 0,4479 0,5104 0,3405 0,4093 0,3375
K4 0,5944 10,5644 0,4961 0,4111 0,4542 0,4755 0,4928 0,4724 10,5468 0,3754 0,4296 0,3616
K5 0,4474 0,4274 10,4052 0,3909 0,3054 0,397 0,4105 0,3803 0,43 0,302 0,3615 10,2862
K6 0,6051 0,5564 0,5033 0,4811 0,4757 0,4371 0,5414 0,5179 0,5702 0,3815 0,4689 0,3879
K7 04973 0,4718 0,4074 0,4116 0,3828 0,4476 0,3713 0,4362 0,477 0,3047 0,3821 0,3103
K8 0,5342 0,4886 0,4247 0,4344 0,4078 0,457 0,4883 10,3774 10,4837 0,343 0,4167 0,3645
K9  0,5998 0,5704 0,5033 0,5038 0,4633 0,5236 0,5261 0,4934 0,4655 0,3697 0,4556 0,3764
K10 0,3312 0,3221 0,2746 0,294 0,2788 10,2903 0,2942 0,2957 0,3057 0,1806 0,259 0,2148
K11 0,563 0,5289 0,4703 0,4786 0,4491 0,4836 0,5064 0,4938 0,5237 0,3542 0,3655 0,3812
K12 0,3412 0,3111 0,259 0,2757 0,2514 10,2805 0,2872 0,3009 0,2949 0,2082 0,2682 0,1793

T matrisinin her satirindaki bilesenlerin toplamlari ile D degerleri, her situnundaki
bilesenlerin toplamlari ile R degerleri hesaplanmis olup, sonuglari yorumlamak icin Tablo 3’te
D+R ve D-R degerleri yer almaktadir.
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Tablo 3: DEMATEL Sonug Degerleri

D R D+R D-R
K1 5,918587 6,057535 11,97612 -0,13895
K2 5,058041 5,71162 10,76966 -0,65358
K3 5,327742 5,04909 10,37683 0,27865
K4 5,674185 5,134937 10,80912 0,53925
K5 4,543666 4,787052 9,330718 -0,24339
K6 5,926572 5,247506 11,17408 0,67907
K7 4,900093 5,38266 10,28275 -0,48257
K8 5,220242 5,1589 10,37914 0,06134
K9 5,85107 5,657261 11,50833 0,19381
K10 3,340987 3,858098 7,199085 -0,51711
K11 5,598326 4,665173 10,2635 0,93315
K12 3,257964 3,907643 7,165606 -0,64968

Tablo 3’te yer alan bulgular degerlendirildiginde D-R degerlerine gbre pozitif isaret alan K3,
K4, K6, K8, K9 ve K11 etkileyen kriterler, negatif isaret alan K1, K2, K5, K7, K10 ve K12 kriterleri
ise etkilenen kriterlerdir. Ayrica kriterinin sistem icerisindeki dnemini ifade eden D+R degerleri
de hesaplanmis olup, Sekil 1’deki iliski diyagraminda kriterlere dair etki-iliski ve 6nem degerleri
gorsel olarak da sunulmustur.

Sekil 1: DEMATEL Neden-Sonug iliski Diyagrami

DEMATEL
1,20000
K11
1,00000 .
0,80000 ,
0,60000 Kig
3 0,40000 Gy s
t 02
o 0,20000 s, (]
0,00000 o
10,20000 © 2 4 6 8 K5, 10 14
-0,40000 K10 K7
° °
-0,60000 K12y K2,
-0,80000
D+R

303



Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

4.3 WINGS Yéntemi ile Uygulama
WINGS ydnteminin uygulamasinda ilk adimda yer alan direkt etki-glic matrisi, uzmanlarin
gorusleri dogrultusunda olusturulmustur. Bilesenlerin glicini (i¢ gliciini) temsil eden degerler
diyagonal olarak (d;;) yerlestirilmistir. Bu degerler, nihai kriter dnem siralamasinda yer alan
uzman tekil degerlendirme puanlarini (UTDP) olusturmaktadir. Kriterler arasi iliskileri temsil
eden degerler (D matrisi) Tablo 4’te yer almaktadir.

Tablo 4: WINGS Direkt Etki-Glg¢ Matrisi

K1

K2

K3

K4

K5

K6

K7

K8

K9

K10

K11

K12

K1
K2
K3
K4
K5
K6
K7
K8
K9
K10
K11
K12

3,4762
2,7143
2,4286
3,8095
2
3,4286
2,619
3,0476
3,4286
1,5238
2,9048
2,0952

2,8571
3,4286
2,4762
3,6667
2,0476
2,7143
2,5714
2,3333
3,381

1,7619
2,6667
1,619

2,7143
2,0476
3,1429
3,0952
2,7143
2,7619
1,9048
1,8095
2,9048
1,1905
2,4286
0,9048

3,4286
3,2381
2,5714
3,8095
2,0476
1,7143
1,8571
1,9048
2,6667
1,7143
2,4762
1,2857

2,2381
1,9048
3,1429
2,381

2,2381
2,5714
1,7143
1,9048
2,2857
1,7619
2,4286
1,0476

3,0952
2,381
2,9048
1,8095
2
3,1905
2,8095
2,381
3,0476
1,4286
2,3333
1,2857

2,7143
2,4286
2,4762
2,0952
2,1905
3,0952
3,0952
3,1429
2,7619
1,3333
2,7619
1,2857

2,9048
2

2,0476
2,0476
1,6667
2,9524
2,6667
2,7619
2,2857
1,7619
2,9524
2,0952

3,1429
2,6667
2,8571
3,1905
2,2381
3,3333
2,8571
2,2857
3,6667
1,2857
2,619

1,1429

1,7619
1,5714
1,6667
2,2381
1,8095
2

1,2381
2

1,7143
2,0476
1,6667
1

2,2381
2
1,9524
1,9048
2,0952
2,6667
1,9524
2,4762
2,381
1,2857
2,8095
1,7619

1,9524
1,4762
1,4762
1,6667
1,1905
2,0476
1,2857
2,5714
1,8095
1

2,4286
2,2381

| ve R degerlerini hesaplamak igin sirasiyla uygulanan (6), (7) ve (8) denklemleri
olusturulan T matrisi Tablo 5’te yer almaktadir.

Tablo 5:

WINGS T Matrisi

sonrasl

K1

K2

K3

K4

K5

K6

K7

K8

K9

K10

K11

K12

K1
K2
K3
K4
K5
K6
K7
K8
K9
K10
K11
K12

0,0114
0,009
0,0081
0,0124
0,0067
0,0112
0,0087
0,01
0,0113
0,0051
0,0096
0,0068

0,0095
0,0111
0,0082
0,0119
0,0068
0,009

0,0085
0,0078
0,0111
0,0058
0,0088
0,0053

0,009

0,0068
0,0102
0,0101
0,0088
0,0091
0,0064
0,0061
0,0095
0,004

0,008

0,0031

0,0111
0,0105
0,0085
0,0123
0,0068
0,0059
0,0062
0,0064
0,0088
0,0056
0,0082
0,0043

0,0074
0,0063
0,0101
0,0079
0,0073
0,0084
0,0057
0,0063
0,0076
0,0057
0,008

0,0035

0,0101
0,0079
0,0095
0,0062
0,0066
0,0104
0,0091
0,0079
0,01

0,0047
0,0078
0,0043

0,009
0,008
0,0082
0,0071
0,0072
0,0101
0,01
0,0102
0,0091
0,0045
0,0091
0,0043

0,0095
0,0067
0,0068
0,0069
0,0056
0,0097
0,0087
0,009

0,0077
0,0057
0,0096
0,0067

0,0104
0,0088
0,0094
0,0105
0,0074
0,0109
0,0093
0,0076
0,0119
0,0043
0,0087
0,0039

0,0059
0,0052
0,0055
0,0073
0,0059
0,0066
0,0042
0,0065
0,0057
0,0065
0,0055
0,0033

0,0074
0,0066
0,0065
0,0064
0,0068
0,0087
0,0065
0,0081
0,0079
0,0043
0,0091
0,0057

0,0065
0,0049
0,0049
0,0056
0,004

0,0067
0,0043
0,0083
0,006

0,0033
0,0079
0,0071

304



Agustos 2022, 17 (2)

T matrisinin her satirindaki bilesenlerin toplamlari ile | degerleri, her sUtunundaki
bilesenlerin toplamlari ile R degerleri hesaplanmis olup, sonuglari yorumlamak igin Tablo 6’da
I+R ve I-R degerleri yer almaktadir.

Tablo 6: WINGS Sonug Degerleri

| R I+R I-R
K1 0,107222 0,110301 0,21752 -0,00308
K2 0,091831 0,103876 0,19571 -0,01205
K3 0,096014 0,091015 0,18703 0,00500
K4 0,104507 0,094643 0,19915 0,00986
K5 0,079812 0,084331 0,16414 -0,00452
K6 0,106972 0,094484 0,20146 0,01249
K7 0,087623 0,096807 0,18443 -0,00918
K8 0,094139 0,092626 0,18677 0,00151
K9 0,106603 0,103158 0,20976 0,00345
K10 0,059481 0,068135 0,12762 -0,00865
K11 0,100328 0,08401 0,18434 0,01632
K12 0,058396 0,069542 0,12794 -0,01115

Tablo 6’da yer alan bulgular degerlendirildiginde I-R degerlerine gore pozitif isaret alan K3,
K4, K6, K8, K9 ve K11 etkileyen kriterler, negatif isaret alan K1, K2, K5, K7, K10 ve K12 kriterleri
ise etkilenen kriterlerdir. Ayrica kriterinin sistem icerisindeki 6nemini ifade eden 1+R degerleri
de hesaplanmis olup, Sekil 2’deki iliski diyagraminda kriterlere dair etki-iliski ve 6nem degerleri
gorsel olarak sunulmustur.

Sekil 2: WINGS Neden-Sonug iliski Diyagrami

WINGS
0,02
K1y
0,015 6
°
0,01 Ka o
0,005 ‘¥ K%
. K8
= ®
0 K5 K
0,05 0,1 0.2 Kl 0,25
-0,005 o
K10
K7,
-0,01 : ®
K12 K2@
-0,015
I+R
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Tablo 3’te yer alan D+R degerlerine gore DEMATEL, Tablo 6’da yer alan I+R degerlerine gore
WINGS, Tablo 4’teki diyagonal degerlere gére UTDP ile olusturulan kriterlerin dnem siralamalari
Tablo 7’de yer almaktadir.

Tablo 7: Kriterlerin Onem Siralari

SIRA WINGS DEMATEL UTDP
1 K1 K1 K4
2 K9 K9 K9
3 K6 K6 K1
4 K4 K4 K2
5 K2 K2 K6
6 K3 K8 K3
7 K8 K3 K7
8 K7 K7 K11
9 K11 K11 K8

10 K5 K5 K5
11 K12 K10 K12
12 K10 K12 K10

WINGS ve DEMATEL sonuglarina gore kriterlerin dnem siralamalari genel olarak benzerlik
gostermekte olup 6. ve 7. ile 11. ve 12.siralardaki kriterler farkhhk gostermektedir. Yine bu
siralamalar ile uzman tekil degerlendirmeleri karsilastirildiginda UTDP ile DEMATEL'de 2 kriter,
UTDP ile WINGS'te ise 5 kriter ayni sirada yer almaktadir. Genel olarak degerlendirildiginde de
WINGS yonteminin, UTDP sonuglari ile DEMATEL’e kiyasla daha yakin tahminler yaptig
bulgusuna ulasiimistir. WINGS ve DEMATEL yontemlerine gore, eczane yeri se¢ciminde en etkili
ilk 3 kriter; “Isyerinin aylik veya yillik kira bedeli”, “isyeri éniinden gecen ayak sayisi” ve
“Isyerinin AVM veya zincir marketler gibi kalabalik isletmelere yakinhg” olarak siralanmaktadir.
Burada dikkat ¢ekici noktalardan biri uzmanlarin kriterleri tekil olarak degerlendirmelerinde en
etkili faktér olarak disiindiikleri “isyerinin ASM, hastane veya poliklinige yakinligi“ kriterinin,
kriterler arasi karsilikli degerlendirme yapildiginda 4.6nem sirasinda yer almasidir. Benzer
sekilde WINGS ve DEMATEL'de en etkili faktér olan “isyerinin aylik veya yillik kira bedeli”
kriterinin, UTDP’de 3.sirada yer almasi dikkat cekmektedir.

3 farkh degerlendirme sonucuna goére de en az etkiye sahip faktorler ise, “isyeri 6nii arag
park uygunlugu”, “isyerinin internet, elektrik, su, dogalgaz gibi altyapi olanaklarinin kalitesi” ve
“Isyerinin yash ya da engelli bireylerin erisimine uygun kosullarda olmasi” kriterleridir. Burada
yine dikkat ¢ekici nokta, WINGS yontemi ile UTDP’nin son 3 siralama sonuglarinin ayni olmasidir.

Sekil 1 ve 2 ile Tablo 3 ve 6’daki bulgular dogrultusunda da kriterler arasi iliskiler
yorumlanabilir. Etkileyen (neden) grubunda yer alan “isyerinin gelismeye uygun veya yeni
yerlesim alanlarinda yer almasi” ve “isyerinin AVM veya zincir marketler gibi kalabalik
isletmelere yakinligi” faktorlerinin, diger kriterler izerindeki etkisinin en fazla oldugu, etkilenen
(sonug) grubunda yer alan “isyerine en yakin eczanenin konumu ve gevresel rekabet” ve
“Isyerinin internet, elektrik, su, dogalgaz gibi altyapi olanaklarinin kalitesi” faktérlerinin diger
kriterlerden en fazla etkilenen kriterler oldugu sonucuna ulasgiimistir.
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5. Sonug¢

Bu calismada eczane kurulus yeri secimini etkileyen faktorlerin belirlenmesi ve
degerlendirilmesi amaglanmistir. Literatirde isletmelerin kurulus yeri secimine dair yapilmis
farkh c¢alismalar bulunmasina ragmen hem mal Ureten hem de hizmet Ureten eczane
isletmelerinin kurulus yerinin belirlenebilmesi ile ilgili bir calismaya rastlanmamistir. Bu
dogrultuda oncelikle isletmeciler ve eczacilardan olusan uzman grubu tarafindan 12 kriter
belirlenmistir. Belirlenen kriterler ise 21 eczacinin/fuzmanin goérist  dogrultusunda
degerlendirilmistir.

Calismada yontem olarak c¢ok kriterli karar verme tekniklerinden WINGS ve DEMATEL
kullanilmistir. Bu teknikler nitel degerlendirmelerin nicel hale donistirilmesinde ve uzman
gorislerinin dogru bir sekilde yansitilmasinda hizli ve etkin ¢éziimler Uretebildigi icin tercih
edilmistir. WINGS ve DEMATEL teknikleri, kriterler arasi iligkileri de ortaya koyabilmek amaciyla
kullanilmistir. Ayrica DEMATEL'den tiretilen WINGS yonteminin arastirmacilara alternatif bir
teknik olarak sunulmasi da amaglanmistir. Yontemlerle elde edilen sonuglarin daha kapsamli
degerlendirilebilmesi icin ise uzman tekil degerlendirme puanlarina da yer verilmistir.

Elde edilen sonuglara gére eczane yeri seciminde en etkili kriterler; “isyerinin aylik veya yillik
kira bedeli”, “isyeri 6niinden gecen ayak sayisi” ve “isyerinin AVM veya zincir marketler gibi
kalabalik isletmelere yakinligi” olarak bulunmustur. En az etkili olanlar ise “isyeri 6nii arag park
uygunlugu”, “isyerinin internet, elektrik, su, dogalgaz gibi altyapi olanaklarinin kalitesi” ve
“Isyerinin yasli ya da engelli bireylerin erisimine uygun kosullarda olmasi” kriterleridir.

Etki-iliski acisindan degerlendirildiginde “isyerinin gelismeye uygun veya yeni yerlesim
alanlarinda yer almasi” kriterinin diger kriterleri en fazla etkileyen kriter oldugu, “isyerine en
yakin eczanenin konumu ve ¢evresel rekabet” kriterinin ise diger kriterlerden en fazla etkilenen
kriter oldugu belirlenmistir. Calismada elde edilen sonuglara gore, her iki yontemde de
etkileyen ve etkilenen kriterler, ayni kriterlerdir. Michnik (2013) galismasinda da WINGS ve
DEMATEL sonuglari karsilastiriimis olup, her iki yontemde de ayni etkileyen ve etkilenen
kriterler bulunmus olmasina karsin, Stankova (2016) ve Sallum vd. (2018) calismalarinda,
etkileyen ve etkilenen kriterlerde farkhlik oldugu ortaya konmustur.

Genel olarak degerlendirilecek olursa, WINGS ve DEMATEL tekniklerinde benzer sonuglar
elde edilmesine ragmen, en az etkili kriterin belirlenmesinde farklilasma oldugu ortaya
konmustur. Uzman tekil degerlendirme puanlari ile kiyaslandiginda, WINGS ydnteminin
uzmanlarin kriterleri tekil degerlendirmelerine daha yakin sonuglara ulastigi belirlenmistir.

ileriki calismalarda, bu ¢alismada belirlenen kriterler kullanilarak alternatif eczane yerlerinin
belirlenmesi veya alternatiflerin siralanmasi, diger ¢ok kriterli karar verme tekniklerinin
uygulanip sonuglarin karsilastirilmasi, kriterlerin kapsaminin farkhlastirilarak farkh isletme yeri
kararlarinda kullaniimasi gibi ¢alismalarin yapilmasi 6nerilmektedir.
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Extended Summary

The Evaluation of the Factors Affecting the Selection of the Pharmacy Facility Locations with the
WINGS and DEMATEL Methods of Multi-Criteria Decision-Making Techniques

Businesses are economic units where goods or services are marketed or produced to meet people's needs, where
factors of production are brought together and as a result profit is one of the most important organizational goals. The
establishment process of enterprises that will be engaged in commercial activities is important. Business owners should
decide on the most appropriate location of establishment in order that the businesses they establish can operate for
an extended period, and reach the maximum turnover. There are different factors that may or may not be related to
each other in the selection of the establishment position and these factors need to be discussed and examined in detail.

In addition to the production and sale of pharmaceuticals, the social and economic importance of these enterprises
is increasing from one day to the next, as the community pharmacies that sell orthopaedic products, cosmetics, hair
care and personal hygiene items, are also service providers. The process of establishing pharmacies as businesses are
also an issue that require attention and care, and should be focused on the purposes of increasing their customer base
and providing more added value. For these purposes, it is necessary to determine and evaluate the factors that have
either direct or indirect relations with each other or not.

The aim of the study is to determine the criteria that are effective in the decision of the establishment location of
the community pharmacy businesses in order to examine their mutual relations and to rank them according to their
importance. For this purpose, WINGS and DEMATEL, which are multi-criteria decision-making techniques, were used
as the method of this study. In addition, the criteria evaluated in this study are aimed to guide pharmacists who decide
to select a pharmacy location, business specialists who decide to open businesses in different sectors and researchers
who will be involved with working on issues related to the place of establishment.

In the literature, there are studies in which evaluations are made by considering different criteria regarding the
problem of facility location selection. In these studies, multi-criteria decision-making techniques such as AHP, ANP,
TOPSIS, PROMETHEE Il and DEMATEL were used. It should be noted that no study was found in which the criteria that
are effective in choosing a pharmacy location were evaluated or discussed. From this point of view, it is predicted that
the study will close a gap in the literature.

The DEMATEL method is a practical and useful technique for visualizing the structure of complex causal
relationships with the help of matrices or diagrams. The numbers representing the strength of the effects in matrices
or diagrams transform the cause and effect relationship of the criteria into an understandable structural model.

The WINGS method is derived from DEMATEL. There are also has some advantages over ANP and DEMATEL. An
analysis in WINGS is simpler than methods such as ANP or AHP. Similar to AHP, pairwise comparisons are used in ANP
to determine the weights of the criteria and the relative effects of alternatives on the criteria. This requires significant
effort for large-size problems. The main disadvantage of DEMATEL is the lack of internal strength (or importance) of
system elements not included in the assessment. For this reason, DEMATEL is mostly used in combination with other
MCDA (Multi-criteria decision analysis) methods. In addition to using DEMATEL in this study, the WINGS technique,
which is a new method, was also used and the results were compared with the expert singular assessment score (ESAS),
in which the experts evaluated the internal strength of the criteria.

In the literature research, no findings were detected regarding the criteria affecting the selection of pharmacy
location and as a result of the evaluations of pharmacists and business experts, the twelve most important criteria
were determined among twenty-four criteria sets. The criteria determined and discussed in the study are given in
Table-8.

Table 8: Evaluated Criteria

Criterion No. Criterion
c1 Monthly or annual rental fee of the business
c2 The location of the closest pharmacy to the business and environmental competition
c3 Vehicle traffic density in front of the business
ca The distance of the business to the ASM, hospital or polyclinic
c5 Vehicle parking availability in front of the business
c6 The distance to crowded businesses such as shopping malls or chain markets
c7 Dermocosmetic sales potential of the business location
c8 Socio-cultural structure and security of the business environment
c9 Number of feet passing in front of the business
C10 Conditions of the business suitable for the access of elderly or disabled individuals
C11 Location of the business in development or new residential areas
C12 The quality of infrastructure facilities such as internet, electricity, water, natural gas

309



Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

The twelve criteria that were mutually evaluated by twenty-one experts. D+R, D-R, I+R and I-R values and ESAS
scores obtained by the application of the DEMATEL and WINGS methods are given in Table-9.

Table 9: WINGS, DEMATEL and ESSENTIAL results

o WINGS DEMATEL

Criterion No. [+R I-R D4R D-R ESAS
c1 0.217523 -0.00308 11.97612 -0.13895 3.47619
c2 0.195707 -0.01205 10.76966 -0.65358 3.428571
c3 0.187029 0.004998 10.37683 0.278652 3.142857
ca 0.19915 0.009863 10.80912 0.539248 3.809524
c5 0.164144 -0.00452 9.330718 -0.24339 2.238095
Cé 0.201457 0.012488 11.17408 0.679066 3.190476
c7 0.18443 -0.00918 10.28275 -0.48257 3.095238
cs8 0.186765 0.001513 10.37914 0.061342 2.761905
c9 0.209761 0.003446 11.50833 0.193809 3.666667
C10 0.127616 -0.00865 7.199085 -0.51711 2.047619
Cc11 0.184338 0.016319 10.2635 0.933153 2.809524
C12 0.127938 -0.01115 7.165606 -0.64968 2.238095

According to WINGS results, C3, C4, C6, C8, C9 and C11 criteria with positive I-R values are in the affecting group,
while C1, C2, C5, C7, C10 and C12 with negative I-R values are in the affected group. Criteria C11, C6 and C4 in the
affecting group are the criteria that impact the others the most, respectively, while the criteria C2, C12 and C7 in the
affected group are the most affected criteria, respectively. In terms of the effect-relationship, similar findings were
obtained in the DEMATEL method. The order of importance of the criteria according to the findings obtained and the
expert singular assessment score (ESAS) are given in Table-10.

Table 10: Criteria Ranking

RANK WINGS DEMATEL ESAS
1 C1 C1 Cc4
2 C9 C9 C9
3 Cé Cé C1
4 c4 c4 Cc2
5 Cc2 Cc2 C6
6 c3 C8 c3
7 c8 c3 Cc7
8 c7 c7 Cl11
9 C11 C11 C8

10 c5 c5 c5
11 C12 c10 C12
12 C10 C12 C10

On the basis of WINGS and DEMATEL results, the order of importance of the criteria is generally similar however
the criteria in the 6th-7th and 11th-12th places differed. When these rankings and individual expert evaluations are
compared, two criteria in ESAS and DEMATEL and five criteria in ESAS and WINGS are in the same order. When these
findings and ESAS scores were compared, it was observed that the WINGS method obtained results closer to the ESAS.

The study contributes to the literature by establishing the criteria affecting the determination of the location of
pharmacy businesses, by ranking them according to their importance levels and applying a new method. In the future,
it would aid help not only studies related to pharmacy businesses, but also for the selection of the establishment
location of different businesses with different criteria determined. In addition, it can be enriched in future studies with
different criteria or alternative multi-criteria decision-making techniques.
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A New Unit Root Test Against LSTAR Nonlinearity

without Threshold
Atilla Hepkorucu?

Esiksiz LSTAR Dogrusal-disihigina Karsi Yeni Bir Birim K6k
Testi

A New Unit Root Test Against LSTAR Nonlinearity
without Threshold

0z
Calismada, esik icermeyen duragan LSTAR dogrusal-disi

yapisi alternatifine karsi basit bir birim kok testi
onerilmistir. Monte Carlo similasyonlari ile kritik
degerler, boyut ve glic Ozellikleri incelenmistir.

Gelistirilen testin giicli, dogrusal Dickey ve Fuller (DF)
(1979) ve dogrusal olmayan Kapetanios, Shin ve Snell
(KSS) (2003) birim kok testleri ile karsilastinimigtir. Esik
etkisi olmadigi varsayilarak gelistirilen test (FLSTAR,C=O)'
karsilastinlanlara gore daha uygundur. Testin ampirik
uygulamasi OECD lkeleri ve Avrupa 1961(i)-1986(iv)
endustriyel Uretim verileri igin yapilmistir. Uygulama
kisminda kullanilan veriler, LSTAR model yapisina uygun
oldugu igin segilmistir. Calismanin literatire katkisi,
esiksiz LSTAR model yapisina sahip zaman serilerinin
birim koék yapisini agiklayan alternatif bir test
mekanizmasi elde etmektir. Ampirik uygulama sonuglari
gostermektedir ki, testin kullanimi ilgili model yapisi
altinda uygundur.

Abstract

In this paper, a simple unit root test was proposed
against the alternative of stationary LSTAR nonlinearity
without a threshold effect. The critical values, size and
power properties were examined with Monte Carlo
simulations. The power of the developed test was
compared with linear Dickey and Fuller (DF) (1979) and
nonlinear Kapetanios, Shin and Snell (KSS) (2003) unit
root tests. The developed test (FLSTAR,C=0) assumed that
no-threshold effect is more suitable than the
comparable ones. The empirical application of the test
was carried out for industrial production data from OECD
countries and Europe 1961(i) - 1986(iv). The data used in
the application part has been chosen, because it is
suitable for the LSTAR model structure. The contribution
of the study to the literature is to obtain an alternative
test mechanism that explains the unit root structure of
time series LSTAR model structure without a threshold.
Empirical application results show that the use of the
test is appropriate under the relevant model structure.

Anahtar Kelimeler: LSTAR Model,
Dogrusal-disilik, Endistriyel Uretim

Birim Kok Testi,

Keywords: LSTAR Model, Unit Root Test, Nonlinearity,
Industrial Production

JEL Kodlar:: C1, C15, C22

JEL Codes: C1, C15, C22

Arastirma ve

Yayin Etigi Yazar, makalede etik kurul raporuna gerek olmadigini belirtmektedir.
Beyani
Yazarlarin
Makaleye Yazar, makalenin tamaminin kendisi tarafindan hazirlandigini beyan etmistir.
Olan Katkilari
Cikar Beyani Yazar kendisi ve tglinci kisiler igin herhangi bir gikar ¢atismasi olmadigini beyan etmistir.

t Ogr. Gér., Kastamonu Universitesi, Finans, Bankacilik ve Sigortacilik Bdlimi, Bankacilik ve Sigortacilik programi,

ahepkorucu@gmail.com.

311


https://orcid.org/0000-0001-6060-3135

Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

1. Introduction

The introduction of smooth regime switching is aimed at the STAR (smooth threshold
autoregressive) model which is constructed by Terasvirta and Anderson (1992). Using a
nonlinear process is an alternative description of smooth adjustment, because the adjustment
is continuous over time. Recently, it has been strongly accepted that economic time series
can be modeled nonlinearly. This nonlinearity can be caused by regime changes, business
cycle, structural breaks or the data generation process. The differentiation of the data
movements in the nonlinear form can be explained by STAR instead of discrete change. It
should also be considered that the transition between regimes may continue smoothly for
several periods.

The TAR (threshold autoregressive) model is a predecessor of the STAR model that
enables transition across regimes only. However, the transition between regimes does not
occur suddenly and the transition mechanism needs to be explained. But it cannot explain the
transitional phase. In the TAR model, the transition between regimes is sharply gradual. The
basic difference between the STAR and TAR models is that the adjustment approaches
smoother rather than the discrete adjustment to STAR model. The smooth transition is
accepted as more adequate for economic cycles (Henry and Shields, 2004, p. 486). In the
STAR model structure, it is allowed the change of the autoregressive coefficient. This change
is determined by a stimulus variable; It is determined by the deviation function, which is
determined by the distance from the threshold value. If the variation of the series is smooth
within itself, two basic situations are taken into account while modeling the structure in
applications. If the determined function is exponential, the ESTAR structure, which takes into
account the quadratic distance, will be considered. If it is similar in structure to the logistic
function, taking into account the Euclidean distance, The STAR structure is used. Despite the
smooth transition between the regimes of the STAR models, if the distance to the threshold
value gets larger, it gains a segmented linear appearance and may appear suitable for TAR
models. This is where the most important difference between ESTAR and LSTAR structures
lies. So, to understand the difference of the models, mathematical structures can be
examined in the following equations. The transition functions of these structures with
different & mean reversion speeds as 0.05, 0.1, 0.5 are visualized in Figure 1.

B1Ye-1+ & if ye1<c

TAR model: y;, = { Boyios & if yio1>c

Logistic STAR (LSTAR) model: v, = By,_1 + ¥Ve—1(1 + exp (—0(y_qg — )1 + &

Exponential STAR (ESTAR) model: v, = By,_1 + ¥ye—1(1 —exp (—0(y—q — €)?)) + &
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Figure 1: TAR, ESTAR and TAR model transition functions with different mean reversions
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In addition, STAR model can reflect the arbitrage behavior, depict economic variables
explained by the rates, and illustrate the complicated and chaotic dynamic behavior of
economic variables. This topic was taken into account by Gregoriou and Kontonikas (2009),
Guidolin et al. (2009), Yoon (2010) and Pavlidis et al. (2013). The different transition functions
in the STAR model reveal different types of regime-switching models. If a logistic function is
used as a transition function, the LSTAR model is created (Dijk et al., 2002, p. 2-4). The LSTAR
model implies that the time series could have different regimes, which may have different
dynamics, but the transition mechanism links them smoothly. In addition, the ESTAR model
suggests that regimes with similar dynamics can contain different transition dynamics in the
data generation process (Sarantis, 1999, p. 33). These two models are frequently used in
various applications lately to explain nonlinear behavior of economic variables. These
potentially adaptable models were examined in the studies of Terasvirta (1994), Escribano
and Jorda (2001), Chen and Kuan (2002) and Chen (2003). Applications of LSTAR models are
allowed for regime-switching behavior and to describe modeling asymmetric cycles such as
expansions and recessions appropriate. Previous reviews of the smooth transition model
include Teréasvirta and Anderson (1992), Granger and Terasvirta (1993), Leybourne et al.
(1998), Potter (1999) and Hall et al. (2001).

There are two components in the STAR model. One of these allows switching regimes in a
smooth manner and also can be described as a monotone function. The other part is related
to the behavior of two different regimes continuum, associated with the extreme values of
the transition function. The exhibition of the two regimes is concretized depending on
whether it is above or below the equilibrium level. In addition, the adjustment speed varies
with the deviation from the equilibrium permanently (Puspaningrum, Lin and Gulati, 2013, p.
558). The logistic transition function characterizes the nonlinear part of the LSTAR model and
it is identified by probability values. It also implies the asymmetric behavior of the time series.
For defining and modeling nonlinear time series should take a nonlinear-specific approach.
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Otherwise, describing a nonlinear time series with conventional linear approaches will cause
modeling error. This error also implies that the behavior of the transition function is ignored.

Zhang (2013) applied Monte Carlo simulation to show the linear spurious regression
phenomenon between two independent partial units for TAR, LSTAR and ESTAR data
generation processes (DGP) based on the model. Under these conditions, the re-estimation of
regressions by adding an auto-regressive parameter removes this phenomenon. This study
also points out that these nonlinear model structures can be identified with overestimated
linear restrictions by adding a lag. Adding higher order lags can help to explain the time series
sufficiently. However, even assuming that there is no modeling error, the explanation of the
nature of changing regimes will be neglected. Therefore, if a nonlinear model can be
determined by using linear conditions, its unit root structure can be examined by using
standard linear tests under the null hypothesis by accepting power loss. Leybourne et al.
(1998), Hamori and Tokihisa (1997) and Nelson et al. (2001) show that the standard linear
tests are affected by size distortions if there is a structural break or regime switching in the
time series. Many unit root tests have also been developed under nonlinear restrictions.
Pippenger and Goering (1993), Balke and Fomby (1997), Enders and Granger (1998), Berben
and van Dijk (1999), Caner and Hansen (2001) and Lo and Zivot (2001) indicate that standard
linear unit root tests are performed poorly in nonlinear situations. However, there are studies
that show the opposite. For example, Zhang (2016) declares that the ADF and KSS have better
power characteristics than the PP, M-TAR, and inf-t tests for nonlinear DGP based on the
model. Although the ADF test is chosen as the most robust test among the linear and
nonlinear stationary tests, the power properties of the near-unit root process is known to be
low. In this case, the need to examine the power properties of the ADF unit root test together
with other tests for structures with nonlinear DGP draws attention.

2. Unit Root Structure under LSTAR Nonlinearity

The LSTAR model is assumed as follows. Let the model structure be redefined by
considering the first differences of the time series. It is a logistic function that gives
nonlinearity to the structure, and the transition variable is determined as y;_4. For the
transition variable, it was assumed that d = 1 to clarify the empirical practices.

Ve = BYe-1 +¥Ye-1(L+ exp (—0—q — )" + & (1)
Ay =y +yye-1(L+exp (g — )+ & (2)

The first-order autoregressive term becomes as ¢ = § — 1. In the LSTAR model 6 refers to
the measure of reversion speed. The threshold parameter c¢ is another term of the ESTAR
model that can be explained as an exhibition of time series behavior such as a repressed or
broken appearance when the time-series approach it. This can be interpreted as a change in
the regime when the threshold approached. When moving away from threshold c, the
instability of the time series increases. If the stationary of the return series is being
questioned, it can be assumed that this assumption is correct. As such, these parameters in
the LSTAR model (the reversion speed and threshold value) must be identified. In this way,
the unit root structure of time series can be accurately defined. Under the assumption of 8 >
0 in the model structure, the realization of y < 0 and ¥y + ¢ < 0 indicates global stationary.
In the following part, developed unit root tests for LSTAR model structure in recent years are
examined.
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Leybourne et al. (1998) examined stationarity around a linear trend with an abrupt break
by describing the situation as a smooth transition one trend to another. They developed a
Dickey-Fuller type unit root test against LSTAR nonlinearity by claiming under a stationary
time series, including various forms of structural change in the deterministic structure. The
nature of structural change can be described as a smooth transition that considers aggregate
behavior to grade change of deterministic components rather than instantaneous ones. It can
be seen in many economic time series. By using the nonlinear least squares (NLS) algorithm,
estimation of deterministic component parameters is completed, and the residuals are
calculated. The lag degrees of the obtained residuals are determined using the ordinary least
squares (OLS) approach to apply the Dickey-Fuller type test mechanism. The power of the
developed test compared with its linear-type origin of ADF and becomes more successful. This
approach is suitable for determining model parameters of a nonlinear LSTAR structure;
however, the aim is missed. The efficiency of approach is dependent on determining correctly
the deterministic parameters of LSTAR. If the parameters obtained by NLS are biased, the
model determination and unit root test approach will be misleading. The advantage of this
approach is seen that it is quite practical to use.

Sollis (2004) developed a unit root test that combines Enders and Granger (1998) and
Leybourne et al. (1998). Their methodology uses the Dickey-Fuller tests generalize re-defining
nonlinearity as an alternative. Enders and Granger (1998) modeled asymmetric adjustment
toward a long-run attractor as a threshold. The value of combining these similar tests is
shown with an empirical application. The results were influenced by rejection of the unit-root
hypothesis for the chosen data. However, the combination of tests reveals statistically
significant evidence against the unit root hypothesis for all time series. The methodology is
similar to that Leybourne et al. (1998), but the difference is a dummy variable that takes value
according to the threshold value of obtained residuals. The power characteristics of combined
test are compared with its origins, as well as the ADF. Briefly, the most important result of the
study is that ignoring large breaks in deterministic parameters leads to a significantly greater
loss in power than ignoring asymmetric adjustment when testing for a unit root. Another
remarkable point is that the ADF unit root test yields results close to those of the comparative
tests when the break is small. As summarized previously, ignoring breaks is much more
effective in linear unit root tests because of the power loss. It was concluded that ADF are a
good alternative when testing the power of unit root tests against LSTAR nonlinearity when
structural breaks are not taken into account.

Eklund (2003) aimed to determine a unit root test against the alternative of logistic
smooth transition autoregressive nonlinearity. The novelty of this approach is that
nonlinearity is explained under the Taylor expansion. The obtained auxiliary regression is
redefined under the Taylor expansion of the difference equation to eliminate the definition
problem defined by Luukonen et al. (1988). The use of the Taylor expansion, especially the
ESTAR model structure in unit root tests is an application that is included in many nonlinear
unit root tests. This can also be seen in the tests listed by KSS (2003), Sollis (2009) and Kruise
(2011). Thus, the problem of determining the coefficients describing the nonlinear structure is
eliminated by redefining the difference equation. The developed test structure considers
determining unit root structure under nonlinearity. It is seen as the obtained auxiliary
regression similarity with the ADF test with constant, but also including one lag of A y;_;.
However, when Taylor expansion is applied under the ESTAR structure, the auxiliary
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regressions turn into two or higher-order polynomial forms. Therefore, according to the
model, the nonlinearity of the ESTAR model is more effective than that of the LSTAR model.
The auxiliary regression obtained in this study is linear. It is thought that it would be
incomplete to explain the nonlinear form in a linear structure. Therefore, our study was
developed from this point. Unit root applications, which take into account the recently
developed nonlinearity of LSTAR, have been examined, and an alternative test application has
been implemented.

2.1. Unit Root Tests against LSTAR Nonlinearity under the Assumptions of Symmetric-
Asymmetric Reversions and Threshold Effect.

A logistic smooth transition autoregressive model without threshold (¢ = 0) was
identified by inspiration of the redefinition of the first differences of time series by Taylor
expansion recently used. The aim of this redefinition extinguish of the parameter estimation
problem was introduced by Davies (1987), KSS (2003) and others expressed in nonlinear
models. This is because the values of the nonlinear parameters are not known. The reason of
assuming threshold value is assumed to be zero ¢ = 0 to avoid the same problem. Our aim is
not to estimate the LSTAR model parameters correctly, but to determine its unit root
structure in a correct and simple way. In many applications, the transition function parameter
Ve_q is accepted as y;_, for ease of solution. This is accepted in the continuation of the study.

Ve = BYe1 +¥Yee1 (T +exp (=0(ye—a))) ™ + & (1)
This new approach is inspired by Eklund (2003) by Taylor expansion to better explain
nonlinearity than standard linear models. Thus, the explanation of nonlinearity reaches a
more reasonable auxiliary model. Similarly, we assumed a threshold value of zero in a
nonlinear unit root structure. Under this assumption, the first difference in the time series is.

Ay =y +¥ye1(1+exp (—0e_g))) ™' + & (2)
For f =1 or ¢ = 0 shows that the unit root structure. If we assume that there is a unit
root in the time series, the first difference is obtained as follows:
Ay, =yy1(1+exp (=0(ye-g)) ™" + &
(21)
The first-order Taylor approximation around y = 0 is applied to the auxiliary regression of
the LSTAR structure. The auxiliary regression parameters were simplied as §; = %9 and B8, =

ZyH, so the s-shaped transition mechanism can mimic the transition mechanism. Therefore,

auxiliary regression occurs in with two parts, one of which is linear by expression of y;_; and
the other is nonlinear by expression ofy,_;2. f;, B, terms contain 8 the speed of reversions.
B, term also contains y parameter. In short, the following situations wheref; > 0, B, < 0 are
pointed out on the coefficient values of the auxiliary regression obtained.

1 1
Ay =50y, + Zye}’t—12 + & (2.2)

AYe =1Vt + BoYer’ + & (2.2.1)

Therefore, the null hypothesis is Hy: f; = f, = 0 against the alternative Hy: 8, # 5, # 0.
The standard Wald test is appropriate for deriving the critical values. This is because standard
critical values of the F-test cannot be used because the null hypothesis contains a unit root
structure. Let denote the test statistics for the null hypothesis for zero mean, non-zero mean
and deterministic trend cases. y; is replaced with ¥, = y, — u for non-zero case. The model
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constant u is determined as the mean of time series y;. y; is replaced with flt =y, —Qy —
a, t for the deterministic trend case. The model constant and trend term parameters &, @;
for the developed Fjsr4r =0 tests are chosen with least squares from estimation of y,. Then,
a finite sample of critical values was obtained under the data generation process. 10000 times
simulated series were used at each sample size t = 50,100,200,500,1000,10000. The
critical values of the developed test are tabulated as follows for %1, %5 and %10 statistical
significances.

Table 1: The critical values of extended developed F;sr4r c=o tests

Zero mean model Non-zero mean model Deterministic trend model
Number of observations
%1 %5 %10 %1 %5 %10 %1 %5 %10
50 6.88 4.73 3.81 6.91 4.66 3.76 6.77 4.74 3.85
100 6.72 471 3.86 6.65 4.58 3.67 6.40 4.46 3.63
200 6.60 458 3.72 6.24 4.48 3.63 6.66 4.56 3.68
500 6.46 437 356 6.34 4.34 3.51 5.79 3.96 3.21
1000 6.27 436  3.52 6.24 4.42 3.58 5.23 3.62 2.90
10000 6.17 424 346 5.01 3.44 2.77 5.84 4.10 3.38

We investigated the size properties of the test with the null data generation process. The
data generation process was as follows:

Ve = Ye1 + & for e, = pe,_; + u, under assumption of u,~iid(0,1).

Where p = {-0.5,0,0.5} for the sample size t = 50,100, 200,500,1000,10000, 5000
times were simulated. Test statistics are computed from the relevant model with one lag of
Ay, for p = {—0.5,0.5} and the nominal size was set to 5%. It is accepted that models are
specified correctly, neither over nor less by in terms of lag. When the results of the size
properties are examined, it is seen that the obtained results are examined for all three model
structures, and the size distortion is mostly in the model with a deterministic trend. In
general, the size distortions increased as the sample size increased.

Table 2: The size properties of extended developed Fjsrap c=¢ tests

Number of Observation Zero mean model Non-zero mean model Deterministic trend model
0.5 0 -0.5 0.5 0 -0.5 0.5 0 -0.5

50 0.0506 0.0502 0.0600 0.0562 0.0542 0.0474 0.0480 0.0424 0.0506

100 0.0420 0.0534 0.0548 0.0548 0.0410 0.0514 0.0400 0.0460 0.0528

200 0.0550 0.0488 0.0380 0.0506 0.0388 0.0426 0.0364 0.0422 0.0342

500 0.0474 0.0580 0.0596 0.0324 0.0414 0.0468 0.0432 0.0556 0.0502

1000 0.0442  0.0552 0.0386 0.0494 0.0324 0.0292 0.0640 0.0444 0.0558

10000 0.0404 0.0396 0.0582 0.0676 0.0768 0.0826 0.0662 0.0748 0.0838
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The finite sample power calculation results were computed for the sample size at t =
50,200, 1000 nominal sizes at 5% and 10000 times were repeated. The results are examined
without adding a lag. The combination of y = {—1.50,—1.00,—0.50,—0.01} and 6 =
{0.01,0.05,0.10, 0.50, 1.00} values are employed.

In the case of non-zero model, y; is replaced with y; =y, — fi to deal with a non-zero
mean. [ is mean of y,. In addition, the deterministic trend model y, is replaced with y; =
Y¢ — @ — @t to deal with non-zero mean and deterministic trend. & and &, population
parameters were estimated by least squares. KSS (2003), Dickey-Fuller (1979) and developed
tests Fierarc=0 Were compared to determine the power characteristics. The results are
tabulated for each model in Table 3, 4 and 5. The specific lag lengths were chosen by using
information criteria for all experimentation.

Table 3: The comparison of power properties of KSS (2003), DF (1979) and developed test
Fistarc=0 (LSTAR) for zero mean models

DF KSS FLstarc=0 DF KSS FLsrarc=0 DF KSS Fisrarc=0
Zero mean model

T=50 T=200 T=1000

y=-150 6=0.01 1000 0.803 1.000 1.000 1.000 1.000 1.000 1.000 1.000
y=-150 6=0.05 1.000 0.799 0.999 1.000 1.000 1.000 1.000 1.000 1.000
y=-150 6=0.10 1.000 0.780 0.999 1.000 0.999 1.000 1.000 1.000 1.000
y=-150 6 =050 0991 0.462 0.982 0.997 0.855 0.997 0.996 0.960 0.997
y=-150 6=1.00 0220 0.035 0.230 0.238 0.024 0.262 0.246  0.005 0.278
y=-1.00 6=0.01 1000 0.431 0.966 1.000 0.998 1.000 1.000 1.000 1.000
y=-1.00 6=0.05 0999 0424 0.962 1.000 0.998 1.000 1.000 1.000 1.000
y=-1.00 6=0.10 0.999 0.419 0.956 1.000 0.996 1.000 1.000 1.000 1.000
y=-100 6=050 0893 0.231 0.787 0.960 0.542 0.966 0.959 0.726 0.966
y=-1.00 6=1.00 0.142 0.018 0.147 0.157 0.009 0.169 0.154  0.002 0.166
y=-050 6=0.01 0930 0.085 0.359 1.000 0.886 1.000 1.000 1.000 1.000
y=-050 6=0.05 0927 0.083 0.358 1.000 0.869 1.000 1.000 1.000 1.000
y=-050 6=010 00916 0.084 0.357 1.000 0.838 1.000 1.000 0.999 1.000
y=-050 6=050 0426 0.037 0.205 0.561 0.122 0.549 0.596 0.132 0.629
y=-050 6=1.00 0.083 0.005 0.074 0.096 0.004 0.097 0.100 0.01 0.097
y=-0.01 6=0.01 0.072 0.001 0.038 0.104  0.002 0.030 0.361 0.009 0.052
y=-0.01 6=0.05 0071 0.001 0.040 0.098 0.001 0.024 0.338 0.008 0.056
y=-0.01 6=010 0.057 0.001 0.042 0.078 0.001 0.038 0.243  0.006 0.058
y=-0.01 6=0.50 0.041 0.001 0.050 0.055 0.001 0.041 0.113 0.003 0.057
y=-0.01 6=100 0.046 0.000 0.053 0.056 0.001 0.044 0.116 0.002 0.060

Note: In the ADF test, the critical values were used -1.947 for 50 observations, -1.942 for 200 observations and -1.941
for 1000 observations. The critical value was used -2.22 in the KSS test. In the developed test, the critical values were
used 4.73 for 50 observations, 4.58 for 200 observations and 4.36 for 1000 observations.
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Table 4: The comparison of power properties of KSS (2003), DF (1979) and developed test
Fistar,c=0 (LSTAR) for non-zero mean models

DF KSS FLSTAR,C=0 DF KSS FLSTAR,L‘:O DF KSS FLSTAR,C=0

Non-zero mean model
T=50 T=200 T=1000

y=-150 6=0.01 1.000 0.940 1.000 1.000 1.000 1.000 1.000 1.000 1.000
y=-150 6 =0.05 1.000 0.941 1.000 1.000 1.000 1.000 1.000 1.000 1.000
y=-150 6=010 1.000 0.936 0.999 1.000 1.000 1.000 1.000 1.000 1.000
y=-150 6=050 0989 0.812 0.984 0.999 0.954 0.999 0.999 0.977 0.999
y=-150 6=1.00 0.045 0.005 0.098 0.043 0.005 0.194 0.057 0.030 0.036
y=-100 6=0.01 1.000 0.716 0.969 1.000 0.999 1.000 1.000 1.000 1.000
y=-1.00 6=0.05 1.000 0.712 0.970 1.000 0.999 1.000 1.000 1.000 1.000
y=-100 6=0.10 0.999 0.698 0.966 1.000 0.998 1.000 1.000 1.000 1.000
y=-1.00 6=050 0904 0.554 0.829 0.985 0.808 0.989 0.986 0.846 0.989
y=-100 6 =100 0.039 0.005 0.210 0.053 0.005 0.134 0.066 0.005 0.172
y=-050 6=0.01 0925 0.258 0.369 1.000 0.972 1.000 1.000 1.000 1.000
y=-050 6=0.05 0925 0.254 0.365 1.000 0.970 1.000 1.000 1.000 1.000
y=-050 6=010 0922 0.250 0.375 1.000 0.956 1.000 1.000 1.000 1.000
y=-050 6=050 0.046 0.006 0.093 0.047 0.006 0.173 0.783 0.651 0.780
y=-050 6=100 0.050 0.005 0.057 0.046 0.004 0.087 0.091 0.066 0.092
y=-0.01 6=0.01 0.075 0.008 0.043 0.096 0.012 0.029 0.383 0.055 0.049
y=-0.01 6=0.05 0.070 0.008 0.042 0.102 0.011 0.032 0.357 0.055 0.052
y=-0.01 6=0.10 0.045 0.004 0.056 0.088 0.010 0.027 0.295 0.044 0.045
y=-0.01 6=050 0.043 0.004 0.057 0.061 0.005 0.044 0.081 0.006 0.051
y=-0.01 6=100 0.051 0.006 0.053 0.062 0.005 0.043 0.080 0.005 0.051

Note: In the ADF test, the critical values were used as -2.921 for 50 observations, -2.875 for 200 observations and -
2.864 for 1000 observations. The critical value was used -2.93 in the KSS test. In the developed test, the critical values
were used 4.66 for 50 observations, 4.48 for 200 observations and 4.42 for 1000 observations.
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Table 5: The comparison of power properties of KSS (2003), DF (1979) and developed test
Fisrar c=0 (LSTAR) for deterministic trend models

DF KSS FLSTAR,C=0 DF KSS FLSTAR,C=0 DF KSs FLSTAR,C=0

Deterministic trend model
T=50 T=200 T=1000

y =—1.50 6 =001 0998 0.825 0.999 1.000 1.000 1.000 1.000 1.000 1.000
y =-1.50 6=0.05 0999 0.823 0.999 1.000 1.000 1.000 1.000 1.000 1.000
y =—1.50 6=010 0999 0.820 1.000 1.000 0.999 1.000 1.000 1.000 1.000
y =-1.50 6 =050 0945 0.678 0.990 0.999 0.922 1.000 0.999 0.988 0.999
y =—1.50 6=1.00 0.091 0.001 0.096 0.097 0.001 0.106 0.344 0.094 0.416
y =-1.00 6=0.01 0.898 0476 0.963 1.000 0.999 1.000 1.000 1.000 1.000
y =-1.00 6 =005 0901 0472 0.962 1.000 0.999 1.000 1.000 1.000 1.000
y =-1.00 6 =010 0.887 0.470 0.963 1.000 0.997 1.000 1.000 1.000 1.000
y =-1.00 6 =050 0.673 0241 0.823 0.973 0.753 0.990 0.983 0.819 0.991
y =-1.00 6=1.00 0.077 0.001 0.085 0.156 0.003 0.189 0.163 0.018 0.196
y = —0.50 6=0.01 0310 0.103 0.366 1.000 0.907 1.000 1.000 1.000 1.000
y =—0.50 6 =0.05 0305 0.101 0.361 1.000 0.897 1.000 1.000 1.000 1.000
y = —0.50 6=010 0.294 0.100 0.350 0.999 0.878 1.000 1.000 1.000 1.000
y =—0.50 6=0.50 0.190 0.009 0.195 0.544 0.144 0.596 0.626 0.128 0.641
y = —0.50 6=1.00 0.060 0.002 0.063 0.057 0.001 0.057 0.056 0.001 0.099
y =-0.01 6=0.01 0.051 0.002 0.041 0.049 0.002 0.029 0.080 0.012 0.112
y =-0.01 6 =0.05 0.052 0.002 0.037 0.052 0.001 0.037 0.080 0.010 0.098
y =-0.01 6 =010 0.048 0.001 0.042 0.053 0.002 0.039 0.068 0.003 0.085
y =-0.01 6 =050 0.047 0.001 0.048 0.050 0.001 0.040 0.058 0.001 0.085
y =-0.01 6=1.00 0.052 0.002 0.049 0.050 0.002 0.043 0.058 0.004 0.067

Note: In the ADF test, the critical values were used -3.502 for 50 observations, -3.432 for 200 observations and -3.414
for 1000 observations. The critical value was used -3.40 in the KSS test. In the developed test, the critical values were
used 4.74 for 50 observations, 4.56 for 200 observations and for 3.62 1000 observations.

It was determined that the power characteristics of the three tests were similar. However,
when all the results were evaluated under the selected conditions, it was seen that the
developed test Fjsrag =0 stood out a more. Fygrap =0 Was found to be as successful as its
alternatives under the selected conditions. As the y parameter of the LSTAR model
approaches zero, the power of the evaluated tests decreases. As the speed parameter 8 of
the LSTAR model approaches zero, the power of the Fygr4r (=¢ increases. To summarize, the
performance of the developed test is revealed when the transition speed slows down, that is,
the transition becomes smoother. The high speed of the transition indicates that the model
transitions suddenly between regimes. Under model structures with zero mean, non-zero
mean, and deterministic trend variables, the evaluated tests show similar power behaviors.
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3. Empirical results

Fsrar c=o is applied to the four-quarter differences industrial production growth rates of
Austria, Belgium, Canada, Germany, Norway, Sweden, United States of America, Japan and
Europe (OECD) which are sourced from the OECD database?. In this study, industrial
production growth rates were used only as an application tool. The importance, its elements
or its effects of these economic data for the national economies are not included.

The macroeconomic rates from 1961 (i) to 1986 (iv) which were used by Terasvirta and
Anderson (1992). The results of this study show that these series can be successfully
expressed using the LSTAR model structure. The logarithmic index series was assumed to be
stationary by after taking the seasonal difference in the main paper, so we applied the same
procedure. The main difference in the series used is that the base year taken for the creation
of the index is 2015; the behavior of the data will remain the same, and only their values will
change. The unit root structure of the series was analyzed using the developed test, ADF and
KSS, and the results obtained were tabulated. Terdsvirta and Anderson (1992) chose a specific
lag length by using Akaike information criteria. In all cases, we accept their modeling to
investigate the unit root structure.

2 The data were taken from https://data.oecd.org/industry/industrial-production.htm
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Figure 2: The four-quarter differences Industrial production growth rates of selected countries
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Table 6: The Unit root tests results of Industrial production growth rates

Countries

Deterministic trend model

Zero mean model

Non-zero mean model

KSS ADF Fistarc=0 KSS ADF FlsraR.c=0 KSS ADF FlstaR.c=0
United States -1.670 -1.655%*** 5.337** -2.773%** -2.477 3.909%** -2.679 -2.357 3.913%**
k=12 k=12 k=12 k=12 k=12 k=12 k=12 k=12 k=12
sweden -2.002***  -2,079** 2.758 -2.252 -2.568 3.283%** -2.245 -2.598 3.480
k=8 k=8 k=8 k=8 k=8 k=8 k=8 k=8 k=8
Norway -1.041 -1.041 1.042 -4.693* -4.642* 10.769* -4.641* -4.629* 10.855*
k=12 k=12 k=12 k=7 k=7 k=7 k=7 k=7 k=7
Japan -1.778 -0.936 2.586 -2.759%** -1.286 2.553 -2.791 -2.666 4.228***
k=12 k=12 k=9 k=12 k=12 k=9 k=12 k=10 k=10
Germany -1.254 -2.556** 5.297** -2.360 -2.854* 5.706** -2.740  -3.169*** 8.976*
k=4 k=4 k=4 k=4 k=8 k=4 k=7 k=8 k=6
Europe (OECD) -1.344 -1.231 1.386 -1.843 -1.792 2.392 -1.875 -2.033 3.601
k=8 k=12 k=8 k=8 k=12 k=8 k=8 k=12 k=8
Canada -0.279 -1.562 4.399%** -2.626 -3.176** 5.193** -2.253 -3.526** 6.575*
k=12 k=12 k=9 k=9 k=9 k=9 k=9 k=9 k=9
Belgium -3.204* -1.526 2.502 -2.338 -2.664%* 3.507 -2.406 -3.140 5.030**
k=8 k=12 k=8 k=8 k=8 k=8 k=8 k=8 k=8
Austria -2.451** -1.476 1.192 -1.712 -2.347 3.092 -2.668 -2.805 4.350%***
k=8 k=8 k=8 k=8 k=8 k=8 k=4 k=8 k=8

Note: In all tests, the relevant maximum number of lags was set at 12. The most appropriate lag value (k) in terms of model structure is

given under the test statistics. The results obtained for the developed test were compared with the critical value obtained for 100 samples.

Statistical significance of 1%, 5% and 10% is indicated by ***, ** and *.
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Terasvirta and Anderson (1992), determined that Japan and Europe (OECD) DGPs from
1961 (i) to 1986 (iv) can be explained by LSTAR or ESTAR structures. Other countries, as
Austria, Belgium, Canada, Germany, Norway, Sweden and the United States, are suitably
explained by the LSTAR model structure. In the original study, the seasonal effect was
removed by taking the difference of four quarters of the series. Therefore, the series is
indexed values that become all ratios. Under the assumption of non-zero mean and
deterministic trend structures for time series, the most successful test is shown as a
developed test Fysrar (=0 by comparison with each other.

4.Discussion

This study aims to determine a simple unit root test against the alternative of logistic
smooth transition autoregressive nonlinearity with a non-threshold. Recently, the re-
definition of nonlinear models, such as ESTAR, based on expressed alternatively by using
Taylor expansion. This auxiliary regression which prevents the unknown coefficient issue of
nonlinear structure with Taylor expansions, it is aimed at determining the unit root structure.
After obtaining critical values, the developed test, in which assumptions are extended,
examined its size and power characteristics. In particular, the power characteristics of this
developed test gave better results in any conditions from comparing ones. The empirical
application of data driven by Terasvirta and Anderson (1992) supports this, but also shows the
shortcomings of the test. In the main study, all the series were used in the form of LSTAR.
Shortcomings can be expressed by neglecting regime changes caused by structural breakage.
If structural breaks are not taken into account, it is reasonable to find the non-stationary for
time series.

Another shortcoming is that the threshold value is assumed to be zero. It is beneficial to
re-define the LSTAR model for Taylor expansion, but smooth transaction models are based on
behavioral changes. This behavioral change occurs when the time series approximates the
threshold value. As a result, the developed test F;srqr = could be used as an alternative to
the questioning of unit root structure by considering the LSTAR structure in a simple way. It
has been observed in the empirical experiment that the developed model is useful in practice.
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1. Introduction: Theoretical Discussion

There are many studies on the factors that affect the shaping of the foreign policies of
states, especially the analysis which focuses on the state and system level. An important
aspect that state-level analysis scrutinizes is the link between regime security and foreign
policy. In this context, with the growing impact of another state-level theoretical approach,
neoclassical realism, regional studies concentrate more on the inside-outside interaction and
intervening character of the regime security concern, which eventually shapes the direction of
the foreign policy. As a foreign policy-based approach, this theory intended to combine the
structural aspects of neo-realist studies and state (individual)-based hallmarks of classical
realism. To this end, regional studies started to look at the intervening factors like strategic
culture, perception, and state-society relations, implying different regime/state
characteristics, which are conceptualized by neoclassical realist theory. In other words,
regional studies interrogated how several countries pursued the strategies and adopted
preferences that were not in compliance with the systemic stimuli. In this context,
neoclassical realism underlined the importance and weight of the mentioned intervening
factors in the foreign policy process (Rose, 1998; Lobell, et al.; Ertoy, 2019).

This approach enabled scholars to analyze the issues in the Middle East region on a more
balanced ground. In the Middle East region, as Darwich and Kaarbo succinctly underlined,
rather than national security, which is the determinant factor of the foreign policy process in
Weberian modern-sovereign states, regime security is the leading concern for almost all
Middle Eastern countries as these countries largely fail to comply with the Weberian notions
of statehood and sovereignty. As most of the Middle Eastern countries have an authoritarian
character yet still legitimacy problems due to the exclusive and the fierce state structures,
“the low-salience of sovereignty” situation as clarified by Fred Halliday constitutes the basic
regional norm and enduring problem which indicates the primacy of the internal threats to
the existing regimes and the presence of the powerful local challengers. This hardly means
that the Middle Eastern countries totally underestimate the importance of the national
security concerns but simply underline the primacy of the regime security/survival concerns
while identifying their priorities. Therefore, some scholars put the regimes at the top of their
regional analysis as these regimes firstly define the internal threats and, subsequently, their
threat perceptions, alliance relations, and friend-enemy distinction (Halliday, 2005; 39;
Darwich and Kaarbo, 2020).

According to this approach, regimes consider threats to their own security as the primary
issue and aim to formulate the policies against them and to take the necessary steps to
balance or eliminate the existing (real or imagined) threats. In democratically organized
states, state elites often translate the interests of the majority into policies, while in non-
democratic states this is not necessarily the case. In non-democratic states, the state elites
are not directly responsible to the people as they are not democratically elected by the latter
regularly. This, however, is not to say that state elites in non-democratic states are free to
ignore the interests of their subjects completely. History shows that all regimes that ignore
the interests of their populations will sooner or later fall victim to insurrections. Therefore, in
order to sustain regime stability, state elites, have to guarantee the interests of their
populations at least to such a degree as is necessary to prevent public discontent. In so far,
the interests of the people indirectly become the interests of the state elites. Nonetheless, in
the case of non-democratic states, state interests are not unitary. There is a distinct
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difference between the various and at times competing interests of the population and the
interests of the state elites. While state elites often share interests with their populations,
they additionally have the interest to stay in power (Rieger, 2013). This study argues that
state elites of non-democratic states have two main interests: first, the interest to protect the
state’s physical integrity against outside threats, and second, the interest to safeguard regime
stability against domestic perils. Particularly in world regions that enjoy conflicting identities,
state elites are faced with closely intertwined threats and opportunities with respect to their
interests.

Middle East history shows clearly that the existence of strongly transnational and
conflicting identities provides states with opportunities to intervene in the domestic affairs of
other states. A state’s ability to instrumentalize identities and identity conflicts beyond the
domestic realm for the benefit of its own interests can be seen as a non-material source of
power. Thus, the level of a state’s power is defined by both material and non-material
capabilities. In non-democratic states, national interest is not necessarily identical with state
elite interest; although they overlap, the latter is characterized by the additional interest in
the maintenance of domestic power, namely regime stability. For such state elites, the
complex nature of domestic and international politics requires a flexible policy that takes into
account and balances out threats and opportunities on both the domestic and international
levels. As Steven David puts it in his intriguing “omnibalancing” theory,* it is possible to state
that the main motivation of regimes that do not come to power through democratic means is
to hold on to power primarily because of reasons emanating from internal threats and,
therefore foreign policies in such regimes are also built on this domestic consideration (David,
1991: 233-39).

Moreover, Gause questioned the motivations of specifically Gulf monarchies in their
formulation of foreign policy and, accordingly, concluded that regime security or internal
threats/threat perceptions surpass the other factors in foreign policy mechanism (Gause,
2010: 1-12). In this context, Gause’s studies are critical in showing the interaction between
the domestic realm and foreign policy decisions via the regime security approach. In the
regime security approach, as Darwich and Kaarbo clarified, “the core unit of analysis is the
‘regime’, that is a centralized authoritarian rule in the hands of a ruling elite or a leader.”
Therefore, according to Darwich, “the regime security is, hence, defined as the maintenance
of power by ruling leaders or elites” (Darwich and Kaarbo, 2020; 230-235). In a nutshell,
regime security concerns filter the systemic pressures which validate its intervening character
in the process of foreign policymaking and indicate the intensive interplay between domestic
concerns and international factors.

In addition to David and Gause, the issue of regime security forms an essential ingredient
of Ayoob's analysis of the third world. Focusing on the divergent security problems of the
third world, Ayoob emphasizes the dominant position of regime security in the security
concerns of third world countries. In this context, according to Ayoob; in the third world
countries, a key vulnerability in the political sphere is thus ‘the concept of security must be

4 The term omnibalancing was coined by the political scientist Steven R. David in his essay “Explaining Third World
Alignment.” David argued here that Third World states do not only encounter external threats for their national
security but also internal threats for the survival of their regimes. This fact, according to David’s argument, forces the
states to balance internal and external threats. The omnibalancing theory symbolizes an advancement of the balance
of power theory, which is limited to the balancing of external threats to national security. See (David, 1991: 233-256).
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defined in political terms and relation to the challenges to the survivability and effectiveness
of states and regimes (Ayoob, 1995: 11). This study argues that a comprehensive analysis of
international relations and foreign policy requires the scrutiny of a new analytical level. The
underlying assumption is that foreign policy is not entirely predetermined by the nature of
the international system. Foreign policy is not only the result of system pressures but also
domestic processes. Security-insecurity is defined in relation to both internal and external
vulnerabilities that threaten or have the potential to bring down or weaken state structures.
The thesis contends that the fundamental guideline of the Iranian and Iragi foreign policies
was the consistent application of an omnibalancing strategy as well. This omnibalancing
strategy was determined to maximise both national security against outside threats and
regime stability against opposition-based tendencies.> The formulation of national foreign
policy can be seen as the strategic response to an individual set of domestic and foreign
threats and opportunities for the realization of the regime’s interests.

In other words, these figures briefly maintained that regime security concerns should be
seen as another essential factor that forces ruling elites to consider local opposition/dissident
groups’ activities and their regional linkages when designing their international relations. A.
Ehteshami and R. Hinnebusch’s “complex realism” approach which is inspired by the
neoclassical realism presumably favors this reality as well, that is intervening nature of the
regime security concerns and, by extension, the interaction between internal and external
realm in the decision-making process of the Middle Eastern countries (Ehteshami and
Hinnebusch, 2013: 225-244).

Besides that, an important dynamic related to foreign policy change is the legitimacy of
these regimes and their leadership. For leaders, “legitimacy” is the source of their ability to
exercise both their control over the people and executive power within the state. If legitimacy
is challenged by the alternative domestic political-military actors, it becomes less likely for
these authoritarian leaders to remain in power. Hence as legitimacy weakens, pressure and
violence increase in order to be able to stay in power. Dahl argues that high legitimacy
requires a low level of use of force (Dahl, 1998). Legitimacy is obtained more easily in
democratic regimes and the loss of the elections does not mean the fall of the regimes in
these countries. Because, in such regimes, legitimacy is linked with the capability of the
governments fulfilling their duties and meet the expectations of the people. Leaders or
parties that cannot fulfill the popular demands thesis can be removed from power through
peaceful ways, that is the elections. Leaders and political parties which lose their dominant
position while the democratic regime continues to survive then may have the opportunity to
take on important roles again (Huxsoll, 2003: 66). Besides that, the constitutional structure in
democratic regimes can also create a restrictive effect on foreign policy in terms of limiting
their full control over the system, preventing their complete freedom on the formulation of
domestic and foreign policy, and allowing the opposition to carry out propaganda activities
against the existing leader. In addition to that, since the state structure already provides
certain competitive ground and inclusive mechanisms in the democratic regimes, the weight
of regime security concern in these countries is less determinant compared with the
authoritarian and less-inclusive regime types in the Middle East region.

> The term security is understood in the light of the negative security concept. In this regard, security means the
absence of a military threat or a state’s protection from attacks and coups, respectively.
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On the other hand, in non-democratic regimes or authoritarian regimes like most Middle
Eastern countries, the difference between the executive and the legitimacy of the regime
disappears. In such regimes, leaders utilize varying ideologies like religion, nationalism, and
even sectarianism to empower their domestic status and regime legitimacy. In this context,
especially when regimes are unable to take necessary steps for the development or fail to
increase the welfare level during any economic turmoil, leaders usually try to bring the
foreign policy issues to the public agenda to appease any possible reaction/opposition from
their societies. By creating a success story or presenting an immediate threat in foreign policy,
they intend to re-consolidate public support (Huxsoll, 2003: 68). Therewithal, leaders in non-
democratic regimes can manipulate public opinion and suppress popular uprisings through
their control over the media and decision-making process (David, 1991: 238-239; Jackson,
2002: 29-52; Miller and Toritsyn, 2005: 325-363).

Considering these two interrelated factors, namely regime survival and the concern on the
loss of legitimacy, this article will follow a historical path to understand the relationship
between domestic political considerations and foreign policy decisions. Therefore, the article
will be divided into three important historical periods. In this context, as non-democratic
countries in that period Iraq’s and Iran’s policies towards each other will be analyzed and
their strategies/tactics to enhance their internal status and to distort public opinion via
foreign policy events will be exposed. Following such analysis of the historical relations, the
interplay between internal concerns and foreign policy preferences will be revealed to
confirm the main argument of the article, that is regime security is the primary intervening
factor specifically in the non-democratic countries in the Middle East.

To summarize, the theoretical approach suggested in this study is tailored specifically for
the analysis of the foreign policy of a particular group of states (non-democratic Middle
Eastern states) at a particular period of time (during the last three decades of the Cold War).
Additionally, we argued that every state is unique in its domestic nature based on a distinct
composition of societal, economic, political, historic, ideational, and identity-related
characteristics and that these aspects determine the nature of the foreign policy. We asserted
that in non-democratic states the elites have an interest in twofold self-preservation in the
form of both state and regime security and that in order to realize these interests they tend
to refer to a policy of omnibalancing. Over the course of the rest of this study, we shall apply
the above introduced theoretical approach in practice in an attempt to reveal Iran and Iraq’s
interests, foreign policy options, and eventual foreign policy decisions in the timeframe of
1958 to 1988.
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2. Shifting Relations between Iraq and Iran (1958-1979): From Amity to Enmity

Following the revolution in Iraq in 1958 (Slugett, 2002: 209; Alam, 1994: 104) relations
between Iran and Iraq started to change dramatically. The republican revolution in Iraq which
overthrew the Hashemite Monarchy led to deteriorated relations between the two Gulf
nations. The revolutionary identity of the new regime and its engagement in radical rhetoric
caused considerable regime security concern in the Shah regime and created major tensions
in the relations between the two countries (Bakhash, 2004: 11-27). Until the Iraqi revolution
of 1958, there are the same political regime (Monarchy) in Iran and Irag. Also, the foreign
policies of these states confirmed pro-Western orientation before that revolution and
constructed their domestic legitimacy on this orientation. Previously, both monarchic regimes
in Iran and Irag had been relatively cooperating to curb the intensity of the potential conflict.
But the Iragi revolution brought a new regime to power in Baghdad whose rhetoric, self-
perception, regional role, and foreign policy orientation were opposite to the Tehran regime’s
orientations (Bakhash, 2004: 11-27).

The new regime in lIraq (after the 1958 coup) was seen as a threat by the Shah's
administration as it was dominated by revolutionary rhetoric, tried to implement nationalist
and pan-Arab policies, and followed anti-Western and pro-Soviet policy. In fact, the signing of
a 15-year Friendship and Cooperation Agreement with the Soviet Union in 1972 worried the
Tehran administration, which had close relations with the United States (Little, 2010: 77). In
addition, the collapse of the monarchy in Iraq, the murder of the royal family and the prime
minister, Nuri Said, and the revolutionary character of the new regime, as well as the
disturbing radical rhetoric for Iran, created new challenges for the Pahlavi administration. The
most well-known aspect of this challenge was that General Qasim's regime named the
Khuzestan region, the center of the Iranian oil industry, as "Arabia" and supported the
Liberation Front of Arabia, which was fighting for the liberation of Khuzestan (Bakhash, 2004:
16). As a result, an ideological dimension was added to the confrontation between the two
countries, and they both perceived each other as primary threats to domestic survival and
their legitimacy.

The Iraqi revolution resulted in the country’s withdrawal from the Baghdad Pact in 1959
which was founded in 1955 by Iraq, Iran, Pakistan, Great Britain, and Turkey as a defensive
organization for promoting shared political, military, and economic goals (https://2001-
2009.state.gov/r/pa/ho/time/lw/98683.htm, 2021). Nevertheless, as a defense agreement
between the five nations, the pact was endorsed by the United States as an anti-communist
Cold War strategy as well (Sanjiani 1997: 226-266). But after the revolution, Baghdad started
to approach the Soviet block and its regional allies and started to take a more aggressive
stance on bilateral relations and border disputes between Irag and Iran. For example, General
Teymur Bahtiyar, the former head of the Iranian intelligence service SAVAK, who relates to
the Tudeh Party and allegedly preparing for a coup against the Shah, took refugee in Iraq in
1961 fed Pahlavi's concerns (Milani, 22 January 2022). Moreover, although all the difficulties
that existed between the two countries, the former Iragi administration was an ally of the
Tehran government in the Baghdad Pact, and Iraq’s separation from this pact changed the
balance of power in favor of the revolutionary radical anti-Monarchy and anti-Western
opponents. The tolerance of the Qasim regime to the communist elements after the
revolution intensified the concerns of the Shah regime in Iran. Because the Shah regime was
exposed to the threat of communist destruction in 1953, made an intense effort to suppress
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the Tudeh elements in Iran. As a consequence, the new orientations of the Iragi government
became a source of concern for the Iranian regime's security and Iran adjusted its foreign
policy according to this new reality.

In this period, there were multiple problems that fueled the domestic concerns of both
countries and worsened the relations. The most prominent of these were the disagreements
over the Shatt al-Arab river, the rivalry in regional interests, the differences in the domestic
and foreign policy preferences of the regimes, and the conflicts arising from the alliances that
Tehran and Baghdad formed with regional and global powers at various times. In addition to
these conflicts, the existence of large, restless, and often rebellious communities in both
countries, such as Arabs (Khuzestan) in Iran and Shiites and Kurds in Iraq, created difficulties
for both Iran and Iraq during the period covered by the study.

When the revolution changed the politics of the newly formed republic of Irag in 1958 and
when the Pahlavi dynasty was toppled down by the Islamic Revolution in 1979, relations
between Iran and Irag went through two different phases (Milani, 2006: 564-572). In the first
phase, which marked the period between the 1958 revolution that overthrew the monarchy
in Iraq and the Baath Party’s seizure of power in 1968, Iran was establishing strategic relations
with the West while Iraq was getting closer to the Soviet Union. This made bilateral relations
too embittered. In the second phase, after the Baath Party took over the power in Baghdad in
1968 and after the British withdrawal from the Gulf (Onley, 2009: 1-54) the two countries
entered into a fierce rivalry to dominate the Gulf until 1975 Algiers agreement (Milani, 2011:
75).

The brutal murder of the Iraqgi royal family during the revolution and the radical rhetoric of
the new lIraqgi regime alarmed the Shah of Iran. According to the alarming reports he was
receiving from the “Sazman-e Etelaat Va Amniat Keshvar”-Nation’s Intelligence and Security
Agency (SAVAK) in Irag, the Communist Tudeh Party in Iraq (CIA Historical Study Program,
1949: 1-32) was in cooperation with the Soviet Union, seeking assistance from Moscow for a
coup in Iran. However, despite initial concerns, the Shah of Iran saw Colonel Abdul Karim
Qasim as a more acceptable actor than the other two alternatives, pro-Nasser Pan-Arabists or
pro-Soviet communists. Therefore, he welcomed Qasim’s statement that improving relations
with Iran was one of the most important goals of the new Baghdad government. However,
this optimism proved to be temporary as both countries began to pursue foreign policy goals
against each other and both began to rekindle their long-standing disagreements with
chauvinistic rhetoric. (Milani, 2006: 564-572).

Moreover, when Iraq began to develop its relations with the Soviet Union, (Smolansky and
Smolansky, 1991: 14) the crack in the relations between the two countries began to deepen.
In addition, Tehran was concerned that Iraq’s pro-Soviet policy in the region, when combined
with Egypt and Syria, could affect other states in the Middle East and the Gulf region.
Tensions between the two countries eased due to the overthrow of General Qasim, the
architect of the 14 July revolution, in a coup organized by a coalition of Pan-Arabists and
Baathists in 1963 (Tripp, 2000: 170). However, the Iranian administration was wary of the
coup d’etat, given some published reports that the Baathists, who have a reputation as
ruthless opponents of Nasser and the communists, had numerous meetings with the CIA
before the coup. (Milani, 2006: 564-572). Then, in the same year, another coup was carried
out by Abdulselam Aref (Tripp, 2000: 171). Initially, the Aref regime expressed its intention to
reduce tensions between the two countries. However, the renewed negotiations between
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Tehran and Baghdad did not yield results as expected. Because lIran still had two major
concerns stemming from Iraq’s foreign policy choices and behavior. The first of these
concerns was lrag’s relations with both the Soviet Union and Nasser’ Egypt, while the second
was its disturbing activities in Khuzestan and the Kurdish areas. (Milani, 2006: 564-572).

In 1966, after Aref’s brief rule ended with his death in a helicopter crash, his brother Abdul
Rahman Aref ascended to power. In March 1967, Rahman Aref visited Iran, showing that he,
like his brother, was eager to develop relations with Iran. During this visit, the two countries
agreed to continue negotiations on a number of long-standing issues, including the dispute
over the Gulf continental shelf. (Milani, 2006: 564-572). However, this attempt, a shared goal
to resolve some of the conflicts between Iran and Iraq, failed when Aref fell from power in
July 1968 in a coup led by Colonel Ahmed Hassan al-Bakr (Marr, 2012: 137-138).

The Baathist takeover of power in Iraq in 1968 greatly intensified hostile relations
between Iran and Iraq. The Baath leadership was eager to champion its identity of being both
Iraqgi nationalist and pan-Arabist. In other words, alongside these ideological shifts such as its
adoption of socialism at home, radical anti-Western position in foreign policy, and
revolutionary rhetoric directed at conservative Gulf and Arab regimes (Marr, 2012: 144-146)
and its development of close military and economic relationship with the USSR, Baathist Iraq
became a notable concern for Iranian monarchical stability. Besides that, the Iragi-Soviet
Treaty of Friendship which was signed in April 1972 further exacerbated the Shah’s concerns
(Marr, 2012: 146; Smolansky and Smolansky, 1991: 16-18).

Moreover, the nationalist socialist Baath started to support the front fighting for the
liberation of the Khuzestan (predominantly Arab-populated region in West of Iran) which is
called Arabia. Furthermore, it also supported the left-wing uprising in Dhofar, the left-leaning
revolutionaries in Yemen, and the Popular Front for the Liberation of the Occupied Arabian
Gulf. In January 1970, after several were executed over alleged attempts to overthrow the
government with Iranian aid, the Ba’ath government declared the Iranian ambassador
persona non grata, closed Iranian consulates in three cities, and deported thousands of
Iranians (Bakhash, 2004: 11-27). When the British withdrew and the Baathist Iraq started to
be perceived as a serious threat, the United States initiated the twin pillars policy by which it
considered Iran and Saudi Arabia as the essential partners for the maintenance of the Gulf
security. At that time Iran both stabilized its relations with the Soviet Union and built up its
naval forces. Moreover, the policy that Iraq began to follow under the Baath regime caused
Iran to soften its policy towards conservative Arab regimes and to try to befriend them,
particularly Saudi Arabia. As a result, even though there was a degree of rivalry in the
relations between Iran and Saudi Arabia, due to Iraqi revolutionary rhetoric Iran managed to
draw the Gulf Arabs to its side (Fiirtig, 2007: 627-640). These policies adopted by Iran
obviously demonstrated that the Iranian regime considered Baathist revisionism as the
essential threat to its regime security and re-formulated its external relations in line with this
new reality.
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2.1. The Shatt-al Arab Problem: Traditional Concern for Regime Survival

This long-standing issue further aggravated the regime security concerns in Iran
confirming the linkage between external relations and domestic concerns. After the Iraqi
revolution, it was revealed that the Soviets supplied weapons to the Baghdad administration
via the Shatt Al-Arab River, causing concern in Iran. (Ramazani, 1975: 399-400). Moreover,
while new steps were expected to be taken for the solution of the Shatt Al-Arab problem with
Irag before the revolution, the revolution ended these hopes. Nevertheless, it was also
possible for Tehran to experience other negative effects of the revolution. The forced
overthrow of the monarchy in Irag could set a precedent for the Shah’s opponents in Iran. All
these problems, arising from real or imagined threats, were somewhat influential in the
outbreak of the Shatt al-Arab crisis in late 1959. The Shah began to instrumentalize the
Kurdish issue, which had the potential to have a devastating effect on Iraq’s regime stability.
In this context, although the Shah regime officially recognized the new regime in Iraqg on 30
July 1958, it started to adopt various discourses about the Kurds. Taimur Bahtiyar, Iranian
deputy prime minister and director of internal security, for example, stated that Iranian Kurds
were absolutely loyal to the Shah and that if Iragi and Syrian Kurds wanted a union with Iran,
Tehran would evaluate this step positively. When the Tehran government made a similar
statement on October 25, 1958, the Arab world interpreted the situation as an attempt by
Iran to incite the Kurds against the Iraqi regime.

On the other hand, the New York Times’ S.C. Sulzberger claimed that there are indications
of a Russian plan to overthrow the Shah’s regime with indirect proxies outside Iran and wrote
that the conspiracy will be established between Barzani Kurds in Iraq, who have ties to the
Kurdish minority in Iran. In addition, support would be given to other proxies who wanted to
overthrow the Shah, as the Soviets wanted that, but had no organic ties to the Soviet Union.
It was decided that this actor would become the powerful Qashqai tribe. Allegedly, the
Bakhtiari and Qashgai tribal leaders met in Munich to discuss the alliance and whether to
fight the Shah. These developments showed that the Tehran government’s concerns about
the tribes were not so unreasonable. Importantly, in May 1959, the Kurdish issue began to
come to the fore more in Iran-lraq relations. Because, according to the reports of Ittilaat,
around ten thousand Kurds fighting against Baghdad forces in Irag crossed the border and
took refuge in Iran (Parveen, 2006: 19).

With regard to the border issues, President Qasim said that since Iraq was under severe
repression and the lragi government was in a complex situation, he gave Iran the five-
kilometer Shatt strip in 1937, but this was given as a grant, not a vested right. If the border
issues were not resolved, Qasim asserted that they would not depend on the bestowal of
those five kilometers and would restore them to the Iragi homeland. However, the Iranian
side argued that the Iran-Irag border along the Shattu’l-Arab River should follow the thalweg
according to international law, and declared that the Baghdad administration became hostile
to Iran in many areas after the regime change in Iraqg. Especially with regard to the Shatt al-
Arab issue, the Iranian side argued that General Qasim tried to create an external enemy to
remove the problems in the country from being the problem of his own government. The
other view was that the Qasim regime’s embarrassment on this issue stemmed from the
Shah’s frequent expression of dissatisfaction with the 1937 agreement between the two
countries. However, since a similar statement made by the Shah as early as April 1959 was
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widely known and yet it did not provoke a known reaction from the Qasim regime this
suggestion was problematic.

Despite the relative calm in the relations between the announcement of the British
decision to withdraw its forces from the Gulf in 1960 and 1968, the parties could not reach a
common understanding in solving the outstanding problems. There was no visible progress
towards a solution during the rest of Qasim’s administration in Irag. The coming to power of
Abd al-Salam Aref on February 8, 1963, was welcomed in Tehran with the expectation that
the change could bring a new approach to relations with Iran in Baghdad. A year later, on
February 24, 1964, a high-level delegation was sent to Tehran for negotiations for the first
time since the beginning of the Iraqgi revolution, and in December 1965 contacts were
established between Prime Minister Howayda and Iraqgi Prime Minister Abdurrahman al-
Bazzaz nevertheless no sign of progress toward a settlement was in sight (Parveen, 2006: 19).

As a result of Iran’s declaration that the 1937 treaty must be renegotiated based on the
thalweg (the median, deep water line) principle in early 1969, the first serious crisis between
the two countries erupted. Thereupon, the Baghdad regime declared that Shatt al-Arab is
Iraqi territory, so Iranian ships should lower their flags while passing through it, and Iranian
naval personnel on board should leave the ships. Ironically, in this tension in 1961, Iran had to
take Irag’s demands into account as it had a limited military capacity at that time. However,
when the balance of power between the two countries started to change in favor of Iran, this
time the Iraqi side had to consider Iran’s wishes (Bakhash, 2004: 11-27). Throughout this
period, while the republican Iraqi regime(s) were trying to consolidate their power
domestically by instrumentalizing regional issues such as the Shatt, the Iranian monarchy was
trying to confine the problems that could spread toward Iran and destabilize the regime in
Tehran within Iraqi territory, by provoking the historical problems of Iraq. Accordingly, both
countries aimed to preserve their regimes by securitizing their relations with each other.

In addition to the Shatt al-Arab issue, which was a chronic crisis area between the two
countries, a new crisis area emerged with Iran’s claim on the Tunb and Abu Musa islands in
the Gulf. After the British announced that they would begin to withdraw from the Gulf, Iran’s
pro-active engagement in the region increased markedly. In this context, since the issue of
the Strait of Hormuz was a kind of the lifeblood of the Iranian economy in the modern era, it
constituted one of the most important agendas in Iran’s security strategy and therefore
became the main focus of Iran’s foreign policy in this period too. Thus, the security of the
Strait of Hormuz, which had a strategic position in the transportation of oil and natural gas to
international markets, had become more important than ever for Iran. For this reason, it was
essential to seize the three islands, which were key to the security of the Strait of Hormuz and
control of this region. As a matter of fact, before the British army’s total departure, the
Iranian military seized the islands in 1971 (Mazrouei, 2015: 1-32). Thus,, Iraq and all other
Arab states (although some pretended to be) opposed the occupation of the Islands.
Subsequently, in line with its self-bestowed leadership, the Iraqi administration, whose
regime’s main ingredient of legitimacy was pan-Arabism, cut off diplomatic relations with
both the invading Iran and Britain, which allowed this invasion. Additionally, although the
Iraqi regime tried to get all Arab League countries to cut their relations with Iran, it could not
succeed in that. Thereupon, Iraq unilaterally reacted against Iran by deporting thousands of
Iraqgis of Iranian origin living within its borders from the country and reviving its claim on
Khuzestan (Bakhash, 2004: 11-27).
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With the Baath Party coming to power alone in Iraq, relations between the two countries
became even tenser. By the 1970s, Iran had increased its capacity in terms of material power,
and accordingly, with the withdrawal of the British from the region, Tehran had the
opportunity to become a regional hegemonic power. For this reason, it had to deal with Iraq,
which was an important obstacle both material and ideational means in front of Iran’s quest
to become a regional power. To this end, Iran supported the coup attempt of a group of
military officers against the Baathist regime in Iraq. Furthermore, relations between the two
countries deteriorated further when the Baghdad government declared the Iranian
ambassador persona non grata and expelled him. More importantly, Iraq also allowed anti-
Shah opposition organizations to deploy in the country and to engage in anti-Iranian activities.
In response to this step of Iraq, the Tehran administration increased its military, political and
economic support to opposition groups against the Iragi regime, especially the Kurds (Milani,
2006: 564-572). In the 1970s, regional competitions in the Gulf were triggered, in great part,
through outside intervention in the domestic politics of neighboring states (Gause, 2010: 34).
The most important example of such interventions was the Kurdish problem in Iraq. Following
the 1958 revolution the Kurds, and their demand for autonomy, became a persistent problem
for Iragi governments. Having significant indicators that Irag was unable to resolve its
problems with the Kurds, Iran took advantage. Thus, to further exacerbate the internal
turmoil in Iraq it started to exploit this advantage by assisting the Iraqgi Kurds. Both Iran and
Iragi Kurds were concerned about lraqi-Egyptian unity negotiations in 1965. After a
showdown, the Shah regime gave heavy weapons to the Iraqgi Kurds led by Barzani since the
mid-1960s. The clashes between the Iragi army and the Kurds intensified once again,
especially after the USA and Israel’s efforts to convince Kurds for independence. However,
when the policies of the USA and Israel failed, the Tehran government made its military and
financial aid to the Kurds much more comprehensive. (Bakhash, 2004: 11-27).

In 1975, the Iraqi government realized that its most important regional rival, Iran, had
become a military power in the region as it was backed by the United States and Western
countries, but that Iraq itself was still militarily incompetent. Therefore, the Baathist regime
realized that fighting both the Kurds directly and Iran indirectly posed a serious threat to the
survival of the regime. In the following years, the Baathists revealed that they made a rational
choice by concluding that the Iragi army was in a very weak situation at that time and that
they did not have the strength to fight the Iran-backed Kurds. Therefore, for the sake of the
Baath regime’s security the Iraqi regime had to make the Algiers Agreement with Iran in 1975.
(Abdulghani, 2001: 152; Khadduri, 2021). With the agreement, Iran promised to cut its
support for the Kurds while resolving the Shatt al-Arab problem by imposing its own terms
(Marr, 2012: 152-157). The Algiers Agreement became a major factor to assure the period of
calm in Iran-Iraq relations that would last until the Islamic revolution.

The signing of the historic agreement led to short-term cooperation between the two
countries. In this new period, with the second man of the Baathist regime Saddam’s visit to
Iran, a series of agreements were signed between the two countries to develop relations in
the economic, commercial and cultural fields, particularly the initiation of direct flights and oil
production and prices in OPEC (Milani, 2006: 564-572). In this process, relations developed so
much that the Shah administration asked Saddam for some help to deal with the popular
movements that threatened him. Ayatollah Khomeini, who came to the fore as the leader of
this revolutionary opposition movement, was residing in Najaf, Iraq in 1978. Faced with
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threats to his regime, the Shah requested Saddam Hussein to deport Khomeini, and upon this
request, Khomeini was expelled from Iraq by Hussein in October 1978 (Milani, 2006: 564-
572). Only a few months after his deportation, however, Khomeini returned to Tehran on the
success of the revolutionary movement in Iran and established the Islamic Republic of Iran,
which thereafter would pose a new Iranian-based threat to the secular Baathist regime.
Moreover, this vital threat posed by the Islamic regime in Iran against the secular Baathist
regime would lead to the start of the longest war in the modern history of the region. (Karsh,
2002: 6-10).
2.2. Relatively détente Period

Both countries agreed to sign the Algiers Agreement in 1975 within the framework of the
steps they took by prioritizing regime security. Since then, Iran and Irag softened and even
improved the bilateral relations for different reasons, where the issue of regime security was
at the center. For Iran, a major reason for the need to revive the bilateral relations with Iraq
was the intense opposition that the Shah faced due to the practices he tried to implement in
domestic politics which he also called the “Iranian Renaissance”. Especially imitation of
Western culture was at the center of the reactions against these practices (Karsh, 2002: 6-10).
In addition, the modernization works in question failed to change the traditional social
structure due to its top-down and superficial nature, and the areas of influence and
connections within the social structure continued to exist (Ahin, 2010: 85). Shia academics
and clergy, led by Morteza Motahhari, Mohammad Beheshti, Morteza Jazayeri, and Mahmud
Taleqani, opposed the Westernization efforts by stating that the government should act in
accordance with Islam and establish religious institutions and independent financial
organizations. In the 1960s and 70s, Shah’s actualization of Westernization as being more pro-
American led writers such as Ali Shar’iati (Jahanbakhsh, 1997: 201-214) and Jalal Al-e Ahmed
(Ramakrishnan, 2010: 110-133) to organize through anti-Westernism. Furthermore, with the
participation of Ayatollah Khomeini (Taflioglu, 2010: 116-121; Taflioglu, 2013: 97-100;
Humeyni, 1991) in this process, anti-Westernism has become one of the common points of
opposing the Shah. The close relationship of the regime, which Khomeini especially criticized,
with Western countries and the reform movements that he called the White Revolution
caused an increase in social opposition to the regime.

Considered from the lIraqi perspective, the fact that the lraqi army had not been
modernized and the Soviet Union was lax in meeting the Iraqgi army’s demands for support
prompted the Baath regime to be more cautious (Baram, 2012). At that time, it was not
possible for Iraq to fight militarily against Iran, which was receiving intense support from the
USA and Western countries in the military and economic fields, especially nuclear energy and
thus gaining strength. As a matter of fact, in a statement he made about why he signed an
agreement with Iran, Saddam stated that Iraq did not have the power to maintain the
conditions of the period. According to him, making a deal with Iran was necessary in order to
suppress the uprising in the north of the country and to ensure the survival of the regime
inside. Therefore, it is possible to claim that the main dynamic that determined the Saddam
regime's relations with Iran was the security of the regime inside through the military balance
between the two countries. This balance of forced harmony that emerged after the Algiers
Agreement has entered a new phase with the visit of Iranian Prime Minister Amir Abbas
Howayda to Iraq and then Saddam Hussein to Tehran and the signing of 6 agreements
between the two countries in July 1977. These agreements included issues such as trade and
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cultural relations, freedom to travel for Iranian Shiites visiting holy places in Iraq, agriculture
and fishing, the connection of railways, and coordination against “destructive” activities
(Amin, 1982: 167-188).

However, this agreement had created a situation that the Shah’s opponents also
benefited from. In this way, Shiite dissidents had the opportunity to visit Ayatollah Khomeini,
who was deported in 1963 and lived in Najaf, Irag. In this regard, in his statements, Richard
Helms, the US ambassador to Iran at that time, stated that first, the Algiers Agreement in
1975 and then the agreement signed between the two countries in 1977 paved the way for
the interaction of the Pahlavi opponents with Khomeini. The fact that Khomeini’s tapes were
brought to Iran and listened in mosques and the rapid dissemination of this situation among
the opposition had a positive contribution to the organization of the opposition against the
Shah regime (Cooper, 2011: 239). Due to the rapprochement between the two countries and
therefore in order not to harm the good relationships established with the Shah regime,
Saddam Hussein preferred to deport Khomeini. Nevertheless, it should be noted that this
situation was not just due to rapprochement between the two countries but also, since the
Saddam administration realized that the views backed by Khomeini posed a greater danger to
the security of his regime, he deported Khomeini. Because the Shiites constituted the
majority of the Iraqi population, which showed that the Khomeini ideology had the potential
to be adopted in Irag. As a result, due to the ideology he advocated, Khomeini was perceived
as an existential threat by both the secular Iragi regime and the Shah’s monarchic regime, and
thus he became unwanted in both countries (Milani, 2012: 390).

3. From Détente to Confrontation (1979-1988): Islamist Regime in Iran and Clash of Rival
Revisionisms

In January 1979, the Shah was forced to leave Iran. In February, Ayatollah Ruhollah Khomeini
returned from France to Iran and started to build a new regime. Iraq sent a congratulatory
telegram to the Ayatollah on February 13, 1979. Iran did not respond to this Iraqi gesture and
relations between the two countries deteriorated again in mid-1979. More critically, when
Iran renewed its claims on Bahrain and called on the Shiite people of the Gulf region to rise
against their rulers, Iraq with a large Shiite population was alarmed. In July 1979 Iraqi
president, Ahmed Hasan Al-Bakr was replaced by Saddam Hussein, his vice president, and
Saddam Hussein became the undisputed ruler of Iraq by silencing the opposition in the Baath
Party. The rise of Saddam as the undisputed leader and the Islamist revisionism in Iran
complicated the bilateral relations between the two countries and brought domestic concerns
to the top agenda of foreign policymaking since both revisionist states tried to threaten and
to question the domestic legitimacy and regime security of each other (Moghaddam, 2006:
23; Nelson, 2018: 246-266).

Hereby, the Baghdad regime perceived a direct threat from Tehran as Ayatollah Mohammad
Bagir al-Sadr called for fierce opposition to the regime while under house arrest in 1979.
Upon this call, the leading Shiite political groups in Irag announced the establishment of the
"Islamic Liberation Movement", which was ready to use any means to overthrow the Baathist
regime. In October 1979, the Organization of Iragi Ulema declared its support for violence
against the government, and Al-Da'wa, Iraq's main Shiite party, formed a military wing by the
end of the year (Legrenzi and Gause, 2016: 308). In that period, especially Khomeini’s policy
to export the anti-secular regime was one of Saddam’s main concerns. Because Iraq was a
country governed by a secular and Pan-Arab regime dominated by Sunnis who were the
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minority in Iraq while the Shiites made up the majority of the population. In September 1979,
Saddam Hussein met with the Iranian delegation at the Non-Aligned Conference he attended
in Cuba and brought up the status of the Shatt al-Arab River. In response to the statement
made by Iran that they did not want war as neighboring states, Saddam Hussein asked how
they would solve their problems with Iran. In addition, Hussein said that Iran seized the Iraqi
lands and that Iran controlled the Shatt al-Arab which was a great river that belonged to Iraq.
He stated that the reason for negotiating this issue with Iran on that platform was that Iran
was weak at that time, otherwise Iran would not open this issue to the discussion because it
was relatively stronger than Iraq (Bowden, 2002).

In this context, Saddam, who stated that such a chance would come once in a century, stated
that they had an opportunity to seize the lands that belong to them (Bowden, 2002). There
were three important reasons behind why Saddam Hussein acted aggressively in this period.
Firstly, in the early 1970s, the Baath had difficulties in maintaining both territorial integrity
and the continuity of the regime, as it was militarily weak against Iran. However, this military
weakness was compensated especially thanks to military cooperation with the Soviet Union.
Irag was now economically and militarily stronger and therefore could carry out military
operations. Secondly, the overthrow of the Shah regime and its replacement by a regime that
adopted the Shiite Islamist political culture had prompted the Iraqgi administration to take
countermeasures. Because the new regime in Tehran was pursuing policies to export the
regime and was making propaganda that the governments in the region should be
overthrown. The third was the assumption that the purge of the generals in the army after
the revolution in Iran (Piringgi, 2015: 231-245) and the arms embargo imposed by the US after
the embassy assault weakened the Iranian army. As a consequence, the overthrow of the
Shah in Iran increased the possibilities for Saddam to materialize his objectives.

Another factor that motivated Saddam Hussein’s aggressive attitude against Iran was the
assassination attempt of the Islamic Dawa Party which was believed to be supported by Iran
in April 1980, first against Tariq Aziz, and then the Iraqi Minister of Culture and Information.
After the attack that injured Tariq Aziz, Saddam Hussein referred to the Battle of Qadisiyah® in
his speech at al-Mustansiriyyah University in Baghdad. Saddam attributed the incident to the
newly formed Islamic Republic of Iran and said that "on behalf of Iragis and Arabs in
everywhere they will fight with Iran like in Al-Qadisiyah War (Lewantal, 2014: 893). In
response to these actions, the Iragi government executed Ayatollah Mohammad Bagqir al-Sadr
and began to expel tens of thousands of Iraqi Shiites of Iranian origin from the country. These
events were the last straw for Saddam Hussein. In the mid-1980s, he began to threaten Iran
with the most open words: "We are not the kind of people to bow to Khomeini. He bet to
bend us and we bet to bend him. We'll see who bends the other". Upon realizing that
Ayatollah Bagir al-Sadr had been executed, Ayatollah Khomeini accused the Baath of starting
a "war against Islam" and repeated his calls to the Iraqgi people and the Iragi army to
overthrow the regime. (Hiro 1991: 35).

Thereupon, the Baghdad administration expelled thousands of Iragi Shiites to Iran and

arrested many Dawa members (Wilson Center, 1982). Moreover, in October 1979, Irag broke
off diplomatic relations with Iran and branded the revolution “un-Islamic”. On September 17,

61t was a war between the Arab Muslim army and the Sassanian Empire (Iran) army in the early periods of Islam.
Although much more numerous, the Sassanian army, led by Rustam Farrokhzad, had lost to the Muslim Arabs. This
victory was also the key to the conquest of Iraq.
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1980, Saddam declared the Algiers Treaty was null and void thus claiming that all of Shatt al-
Arab returned to Iraq. Consequently, the process in which such radical steps were taken
reached its peak with the start of the Iran-Irag War on September 22, 1980. Following this 8-
year Gulf war, no side managed to defeat each other and two rival revisionist regimes
survived. However, while the Iranian regime consolidated its domestic power and averted the
Irag-led regional attacks Iraq faced powerful domestic problems as a result of its failure the
realization of the stated goals like the end of the Iranian regime. Furthermore, following its
invasion of Kuwait in 1990 this time Saddam regime lost its regional support from the Gulf
monarchies which mostly stood with the Saddam-led Baathist regime during the Irag-lran war
and also Saddam confronted international isolation and United Nations-led (UN) heavy
embargoes. Therefore, during this rivalry between two revisionist systems both countries
tried to intervene in the domestic politics of each other and increasing enmity finally led to a
regional zero-sum war. Afterwards, under this international isolation and growing USA’s
military and political interference in Iraq Saddam's regime was heavily weakened and, later,
was invaded by USA-led international coalition which caused the end of the Saddam-led
Baathist regime in Iraq in 2003.

4. Conclusion

This study examines Iran-Iraq relations between 1958 and 1988. The study argues that the
issue of regime security which importantly benefited from the arguments improved by the
neoclassical realism sits at the center of the factors that determine the foreign policies of the
parties towards each other in this period and indicates the interplay between the internal and
external relations. In this study, we argue that foreign policy attitudes and decisions of Iran
and Iraq towards each other are best explained by both regimes' concerns about their own
hold on power domestically, and how regional events could affect their own security at home.
For this reason, political elites, who held the decision-making mechanisms, shaped their
domestic and foreign policies by using political and military tools in order not to lose their
position in power.

They perceived threats primarily through the lens of regime security rather than the more
traditional balance of power assessments, but the latter also was present in their calculations.
Because of the significance and relevance of transnational identities in the region, threats to
regime security in these countries are particularly salient for the rulers. The most prominent
and powerful regional identities that can be manipulated by neighboring states are ethnic
identities with Arab and Kurdish appearances and Muslim identity with sectarian Sunni and
Shiite forms. Rulers in both countries had to deal not only with traditional threats to power
but more with ideological threats that their neighbors could use to provoke challenges to
them within their own sovereignty domains, as neighboring rulers could use these identity
issues to mobilize support across state borders.

Considering these realities the tense and, subsequently, confrontational relations
between two critical regional actors during the mentioned period reveal the gradual
deterioration of the ties over time as a result of the emergent revisionism in two capitals.
Following the rise of nationalist republican revisionism in Iraq in 1958, the Iranian
monarchical regime perceived Iraqgi policies as the basic concern for its domestic legitimacy
and survival and formulated the anti-western nationalist republican support for several
Iranian opposition groups as an indication of growing enmity. These relations further
deteriorated in the wake of the Islamist (Shia) revolution in Iran and the rise of Saddam
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Hussein in Irag. Both rival revisionist states expectedly perceived the other policies as the
most destabilizing factor for their regime security and domestic legitimacy thus adjusting their
regional relations and foreign policies to contain and, if possible, to eliminate these
challenges. And eventually, both revisionist countries engaged in a long and endless war
between 1980-1988 as a direct consequence of the deepening regime considerations. In
other words, the foreign policy and mutual threat perception of both countries was
formulated within the framework of the strategies to safeguard their hold on power. In a
nutshell, these realities underscore that in contrast to supposed inside/outside distinction
there is a mutual and intensive interaction between two realms as reflected in the impact of
regime security (domestic) concerns on the external relations of Iraq and Iran and their
shifting threat perceptions during the given period.
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1.Giris

Tirkiye’de enflasyon sorunu ve enflasyonu énlemeye yonelik politikalar son 50-60 yillik bir
zaman diliminde hep glindem olusturmustur. Bu baglamda ulkemiz, degisik politikalarin
uygulama alani olarak, bir anlamda ekonomik laboratuvar gérevi gérmektedir. Ozellikle Subat
2001’deki agir finansal krizin ardindan, Tirkiye kapsamh bir ekonomik program uygulamaya
koymus ve bir dizi reformlar gerceklestirmistir. Programin bankacilik ve kamu sektorini
yeniden yapilandirmaya yonelik tedbirleri ve enflasyon hedeflemesine gecis sonucunda,
ekonomide kirilganlik nispeten azalmis ve enflasyon sorunu énemli 6l¢liide hafiflemistir. Bu
dénemde reel faiz oranlarinin diisiik seviyelere inmesine bagh olarak, ekonomik birimler faiz
oranlarindaki degisikliklere donemler arasi tercihlerini ortaya ¢ikararak tepki vermeye baslamis
ve bu baglamda faiz oranlari ile tiiketim harcama kararlari arasindaki iliski énemli 6lguide
guclenmistir (Basci vd.,2008:476).

Merkez bankasi para politikasi araglarini kullanarak cesitli kanallar araciligiyla, dolayh
sekilde ekonomiyi etkilemektedir. Aktarim kanallarinin ekonomiyi etkileme giici ise
ekonomilerin karakteristik yapisina ve buyikligline gore degisebilmektedir. Bu nedenle parasal
aktarim mekanizmasinin, para politikasi kararlarinin ¢ikti diizeyi ve fiyatlar genel seviyesini
hangi kanallar Uzerinden ne kadarlik bir gecikme ve ne olclide etkilediginin belirlenmesi,
uygulanan kararlarinin etkinligi acisindan 6nemlidir.

Son doénemde konut sektoriindeki gelismeler, tGlkemiz makroekonomik gelismesi iginde
onemli bir agirliga sahiptir. Hane halkinin yarisindan fazlasinin konut sahibi olmasi, konut
yatirimlarinin 6zel sektoriin net servetinin yarisindan fazlasini olusturmasi, insaat sektériiniin
blylime hizinin ekonominin biyime hizindan yiiksek seyretmesi, konunun 6énemini ortaya
koymaktadir. Sektoriin ekonomik yapi icindeki 6nemi, makroekonomik degiskenler tzerinde
gesitli etkiler yaratabilmektedir. Ozellikle konut fiyatlarindaki degisimin, iktisadi birimlerin
beklentilerini etkileyerek ekonomide hareketlilik yaratmasi beklenilen bir durumdur. Bu
baglamda Tirkiye ekonomisinde konut fiyatlarindaki dalgalanmalarin, parasal aktarim
mekanizmasinin isleyisine bagh olarak etkileri dnemlidir.

Tlrkiye ekonomisinde belirli donemlerdeki (2011-2015) konut fiyatlarindaki hizli yukselis
trendi, konutun refah arttirici etkisi agisindan énemlidir. Bu durumun ayrica konut kredi hacmi
ile desteklenmesi ise, Turkiye ekonomisi i¢in konutun kredi kanaliyla ekonomideki degisiklikleri
etkilemede roliini akademik anlamda arastiriimasini gerekli kilmaktadir.

Ekonomik isleyis silrecinde, cesitli varliklarda oldugu gibi, konut fiyatlari da faiz
oranlarindaki degisikliklerden etkilenmektedir. Konut fiyatlari faiz oranlarindan etkileniyorsa ve
tiketim gesitli faktorler yaninda ekonomik birimlerin konut degerlerindeki artistan (zenginlik)
da etkileniyorsa, bu durumda konut fiyatlari izerinden para politikasi aktarim kanalinin islemesi
teorik anlamda dogrudur (Wu ve Li, 2018:81). Bu anlayis dogrultusunda gelistirilen ¢alisma,
konut fiyatindaki degisikliklerin konut kredi hacminden mi, yoksa faiz oranlarindan mi daha
fazla etkilendigini ayristirarak, konut fiyatlari ve tiiketim harcamalarindaki degisiklikleri tespit
etmeyi amagclamaktadir. Calismanin merkezinde ise; para politikasinin degisen davranisi
altinda, konut fiyatlarini etkileyen soklar ve konut kredi genislemesinin roll yer almaktadir.

Calismada degiskenlerin etkilerini ortaya koyabilmek igin, sinirli sayida yapisal sokun
tanimlanmasina bagli olan, “Yapisal Vektor Otoregresyon (SVAR)” yaklasimi kullanarak bir analiz
gerceklestirilecektir. Model (SVAR), Tirkiye ekonomisi icin gecikmeli ve esanh etkileri iceren
dinamik bir yaklasim sunma olanagl tanimaktadir. Ayrica galismada; konut piyasasi ile
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makroekonomik hedef degiskenler arasindaki baglanti noktasini incelemek icin (faiz orani, kredi
arzi, konut talebi yapisal soklarin etkilerini analiz etmek tzere) ¢ yapisal blok diizenlenmistir.

Sekiz bashk olarak planlanan ¢alismada; giris olarak hazirlanan agiklamalardan sonra, ilk
olarak parasal aktarim mekanizmasi araciligiyla ekonominin yonlendirilme kanallari 6zet olarak
ele alinmis, ardindan Tirkiye ekonomisinde konut sektoriiniin ekonomik dinamikleri
incelenmis, daha sonra literatlir taramasina yonelik bilgiler ve calismada kullanilan veri seti ve
ydntem olarak yapisal VAR yaklasimi agiklanmis ve soklar tanimlanmistir. izleyen asamalarda
ise calismanin ampirik sonuglarina yer verilmis, elde edilen tahmin sonuglarinin
degerlendirilmesi ve politik Gnermeler ile ¢calisma sonlandiriimistir.

2. Teorik Cergeve

Parasal aktarim mekanizmasi siireci; Merkez Bankasinin hedefe ulagmak amaciyla politika
araclarinin segimi ile baslar, ekonomik birimlerin beklenti ve karar alma sureglerini etkileyerek,
toplam talebi ve fiyatlar genel diizeyini etkileyerek tamamlanir. Bu slrecte para politikasi
kararlarinin toplam talep ve fiyatlar genel diizeyini etkilemesi, ¢esitli kanallar tizerinden dolayh
sekilde gerceklesmektedir. Bu kanallar ise; geleneksel faiz, varlik fiyatlari, beklentiler ve doviz
kuru kanallari gibi isimlerle anilmaktadir (Mishkin, 1995:4).

Faiz orani kanalinda, degisen faiz oranlari sermayenin kullanim maliyetini etkileyerek hedef
degisken Uzerinde etki yaratmaktadir. Buna gore; 6rnegin genisletici bir para politikasi (M),
duslk faiz oraniyla (ird,) sermaye maliyetini azalttigi igin yatirim (11) ve tiiketim harcamalarini
(CM) yukselterek toplam talep ve ardindan dretim miktarinda (Y1) artisa yol agmaktadir.
Geleneksel para politikasi olarak da bilinen bu kanalin isleyisi; ilk olarak para politikasi karari,
daha sonra sirasiyla reel faiz oranlarinda degisiklik (artis, azalis) sonucu firmalarin yatirim karari
ile tiketicilerin dayanikli tiketim mallarina iliskin harcama kararlarini degistirecek, son olarak
da ciktt miktarinda degisiklik seklinde gergeklesir (Mishkin, 1996:2). Surecin sematik gosterimi
asagidaki gibi yazilabilir:

IPara Arzi (M) = Faiz Orani (ipd,) = Yatinm (I11) = Tiiketim (C1) = Cikti diizeyi (Y1)

Para politikasinin faiz degisimleri, konut sermaye maliyetinin kullanimini etkileyerek ortaya
cikmaktadir. Buna gore; faiz oranlarinda yapilan degisiklikler sermayenin kullanim maliyetini
etkilemesi sonucu yatirimlari ve toplam talebi etkilemektedir. Faiz oranlarindaki degisiklikler
sonucu konut fiyatlari ve konut arzindaki degisiklik, ekonominin reel boyutunu dolayl olarak
etkilemektedir (Mishkin, 2007:6). Baska bir ifadeyle; faiz oranlarindaki degisiklikler, konut ve
Giretim ekipmanlarina yapilan sabit yatirimlarin satin alma maliyetlerini degistirmekte, konut
fiyatlari ise, sabit varliklarin finansal maliyetlerindeki degisikliklere tepki vermektedir. Bu
baglamda, insaat maliyetlerinde azalma egilimi oldugunda, yeni konut insaati gérece daha cazip
ve karl olacagindan, konut sektdrindeki yatirimlarda olumlu gelismeler gérilmektedir.

Kredi kanali; banka kredi kanali ve bilanco kanali olmak Gzere ikiye ayrilmaktadir. Banka
kredi kanalinda parasal genislemenin (M) ardindan bankalar kredi arzini arttiracak ve artan
kredi mevduatlari ve rezervleri yatirm (1) ve tiiketim harcamalarini (C1) arttirarak toplam
talep ve toplam Uretim dizeyinin ylikselmesine (YI*) neden olmaktadir (Mishkin, 1996:9).
Banka kredi kanali isleyisi, sematik olarak asagidaki gibidir:

Para Arzi (M) = Banka mevduatlari’®™ =Banka
Kredileri™ =Yatirim(I1) =Tiiketim(C ) =Cikt1 Diizeyi (Y1)

347



Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

Bilanco kanalinda ise; parasal genisleme firmalarin net degerini arttirarak lretim dizeyini
degistirmektedir. Bu baglamda, genisletici bir para politikasi (M) firmalarin hisse senedi
piyasasinda degerlerini yikseltmektedir. Net degeri yikselen firmalarin nispi olarak, krediye
ulasimlari daha kolay ve daha dusik maliyetle gerceklesecektir. Firmalarin yatirimi finanse
etmek icin ulasacagi kredi hacminin artmasi ise, tiketim (C1) ve yatinm (/1) kararlarini
etkileyerek ekonomide genisletici etkiler (Y1) yaratmaktadir (Mishkin,1996:10). S6z konusu
slirecin sematik olarak gésterimi asagidadir:

Para Arzi (M1)= Hisse Senedinin Degeri 1 = Krediler T = Tiiketim(C)= Yatirm(I1")=
Cikt1 Diizeyi (Y1)

Konut sektorl agisindan degerlendirdigimizde; genisletici para politikasinin yaratacagi kredi
hacmindeki bir artis, kredi kanallarina erisimi kisith olan hane halklarinin dayanikli tiketim
mallari ve konut harcamalarinda bir artis meydana getirecektir (Cambazoglu, 2010:28). Ote
yandan faiz oranlari disiik oldugunda, insaat sektori de krediye daha kolay ulagmakta ve ingaat
firmalari kaldiraglarini artirarak, daha fazla konut tretimi gerceklestirebilmektedir. Bu siirecin
diger boyutu ise emek yogun bir sektér olmasi nedeniyle, konut yatirimindaki bir artisin daha
yiiksek bir istihdama yol agmasidir. istihdam artisi ise, gelir artisina bagl olarak tiketim
harcamalarini da artiracaktir.

Para politikasi aktarim mekanizmasinin kullandigi kanallarindan bir digeri ise, varlik fiyatlari
kanalidir. Varlik fiyatlari kanali; birincisi hisse senedi fiyatlari, ikincisi ise konut ve arazi fiyatlari
olmak Gzere iki boyutludur. Varlik fiyatlari kanali, Tobin’in Q teorisi ve tiiketim tzerindeki servet
etkisi olmak Uzere iki teoriyle agiklanir. Tobin Q teorisi; hisse senedi fiyatlarindaki degisimlerin,
firmalarin piyasa degerinde meydana gelen degismelerle yatirim diizeyini etkileyebilecegini ileri
suren bir teoridir. Para politikasi ve yatirimlar arasinda iliski burada, geleneksel faiz kanalinin
aksine, hisse senedi fiyatlari Gzerinden kurulur (Palley, 2001:657). Q degeri yiiksekse, firma yeni
fabrika ve techizati piyasa degerine gore daha disiik maliyetle elde eder. Boylece, firmalar daha
az miktarda hisse senedi piyasaya siirerek daha fazla yeni yatirm mal satin alabilmekte ve
yatirim harcamalarini arttirabilmektedir (Mishkin, 1996:6). Bu baglamda, genisletici bir para
politikasi (M), hisse senetlerinin degerinin ylikselmesine neden olmakta, artan hisse senedi
degerleri Q degerini ylkselterek yatirimlari arttiracak (114) ve ardindan toplam talep ve Uretim
duzeyinin (Y1") ylikselmesine neden olmaktadir. Siirecin isleyisi sematik olarak asagidaki gibidir:

Para Arzi (M)=> Hisse Senedinin Dederi’T = Tobin Q Dederi (Q1)=> Yatirm (I1)= Cikti
Diizeyi (Y1)

Servet etkisi ise, Ando ve Modigliani (1963) tarafindan gelistirilen tiiketimin yasam déngusi
veya slrekli gelir hipotezi olarak adlandirilan hipotezle iliskilendirilir. Buna gore, kisilerin
yalnizca mevcut gelirlerinin degil, yasam boyu beklenen gelirlerinin de cari tiketimi etkiledigi
varsayllmaktadir. Bu durumda parasal aktarimi su sekilde gerceklesmektedir; Genisletici para
politikasi (M) hisse senedi fiyatlarinin degerlenmesine yol agmakta, degerlenen hisse senedi
fiyatlari ise finansal servetin degerinin artmasina neden olmaktadir. Bunun sonucunda yasam
boyu gelir kaynaklarinda artis yasayan birey tiiketim harcamalari arttiracak (C1), sonug olarak
da toplam talep ve Uretim dizeyinde artis (Y1) yasanacaktir. Surecin gosterimi asagidaki
gibidir:

Para Arzi (M) = Hisse Senedinin Degeri™™ = Servet 1 = Tiiketim(C*)= Cikt1 Diizeyi(Y ) |
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3.Tiirkiye Ekonomisinde Konut Sektériiniin Dinamikleri

Bu baslik altinda, insaat sektorinin blylme hizi, konut fiyatlari, konut kredileri, fiyatlar, faiz
ve konut kullanim statlsi oranlari gibi makroekonomik gostergelerin Tirkiye igin genel bir
degerlendirmesi yapiimigtir.

insaat sektdériiniin  blyiime hizi ile Gayrisafi Yurtici Hasila’nin biiylime oranlan
karsilastinildiginda, sektorin iktisadi faaliyet hacmindeki baskinhgi genel bir 6zellik olarak ortaya
¢tkmaktadir. Sekil 1’den Tirkiye ekonomisinde 2000-2020 déneminde, GSYH ve insaat sektori
buyume hizlari gelisimi gorilmektedir. Buna gore; sektdrdeki biiylimenin, konjonktiire duyarli
bir gelisim sergiledigini ifade edebiliriz. Grafikten gorilecegi lizere, 2008 krizindeki daralmaya
kadar insaat sektori ortalama %20,0 gibi bir oranda blyUmistir. Bu donemde GSYH’nin
ortalama blylime hizi ise ortalama %7,1 olmustur. Buna gore, ekonominin genisleme
doénemlerinde insaat sektoriiniin, genel ekonomik bliyime oranindan daha fazla blyidagiini
soyleyebiliriz. Ekonomik durgunlugun yasandigi donemlerde ise, sektér ekonomik blylimenin
yasadigl daralmadan daha yiiksek olgtide etkilenmektedir. Buna gore; konutun insaat sektori
icindeki 6Gnemine bagli olarak, Tiirkiye ekonomisi icin konut sektdriiniin, ekonominin mevcut
kosullarina karsi oldukga duyarh oldugunu ifade edebiliriz.

Sekil 1: ingaat Sektérii ve GSYH'nin Biiylime Hizi
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2008 kiresel krizi sonrasi konut fiyatlarina yonelik endiselere bagli olarak, merkez bankasi
hem bdlgesel hem de llke genelinde konut fiyat endeksleri Gretmeye ve konut fiyatlarindaki
gelismeleri izlemeye baslamistir. Bu endekslerden anlasildigina gore; konut fiyatlari 2011-2015
doneminde (2015’in ilk bolimiine kadar) surekli bir artis trendi géstermektedir (2015'te reel
olarak %17,16 gibi yliksek biyime). Bu tarihten sonraki donemde ise fiyatlarin azalan bir egilim
gostererek, negatif bir bliylime sergiledigini sekil 2’den izleyebiliriz. Sekil 2’den anlasilan bir
baska durum ise; konut kredi faiz oranlari ile konut fiyat artis oranlari arasindaki pozitif iliskinin
varhgidir. Bu iliskinin konut faizlerinin %12’inin Gzerine ¢iktigi dénemlerde daha da arttig ve
konut fiyatlarinin ¢ok daha hizli diisme egilimine girdigi de yine ayni grafikten izlenebilmektedir.
Buna gore; konut faizlerinin en yiksek diizeyine ulastigi 2019 yil ilk ¢eyreginde, konut
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fiyatlarinin incelenen déonemin en diisiik diizeyine ulastigi gorilmekte ve ciddi bir negatif kirlima
yasanmaktadir. Bu tarihin, ayni zamanda ekonomik daralmanin da en ciddi yasandigi donem
oldugunu ayrica ifade etmemiz gerekmektedir (bkz. Sekil 1). Buradan hareketle ekonominin
daralma dénemlerinde uygulanan daraltici bir para politikasi sokunun, konut talebinde negatif
bir kayma gerceklestirmesine ve konut fiyatlarinda sert diisme egilimi yaratmakta oldugunu
soyleyebiliriz.

Sekil 2: Konut Fiyatlari ile Konut Faiz Oranlari Arasindaki iliski

35,00

30,00

25,00

20,00

15,00 \-/

10,00~/_\\/—\/

5,00

0,00
N IS N 1D O M 0 o VW A < N N N 1D O MM 0 o VW A < O N
Qe 7 Q Q@ 9 Q9 49 49 9 9 9 99 9 Q
T =" =H N NN NN O O O NN 00 00 00 O O
L e T s T T = T . = I = = . T = . = s e T = e = T e T e T = e o I o R o |
O O O O O O O O O O O O O O O OO O O o o o o o o
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN NN NN NN

e Konut Faiz Orani Konut Fiyat Endeksi

Zaman icinde gerceklesen mali ve ekonomik kosullar da konut sektériinde 6nemli rol
oynamaktadir. Tirkiye ekonomisinde 1990’li yillarda kamu aciklarinin bankacilik sektori
tarafindan finanse edilmesi ve kredi talebini baskilayan yilksek faiz oranlari nedeniyle, konut
kredisi uygulamasi yaygin degildi. Tiirkiye’de 2000-2001 ekonomik krizleri sonrasinda Bankacilik
Dizenleme ve Denetleme Kurumu’nun (BDDK) faaliyete ge¢mesi, merkez bankasinin arag
bagimsizligina sahip olmasi, para politikasinda enflasyon hedeflemesi stratejisinin
benimsenmesi gibi bir dizi yeni dizenleme gergeklestirilmistir. Reform niteligindeki bu ve
benzeri uygulamalar sonucunda, Tiirkiye ekonomisi tek haneli enflasyon ve diislik faiz oranlar
ile bir ekonomik istikrar ortami yakalamis ve bankacilik sistemi daha yiksek likidite diizeylerine
kavusmustur. Konut finansmani acgisindan baktigimizda, bu dizenlemelerin 6nemli etkilerinin
oldugunu soyleyebiliriz. Ozellikle 2003 sonrasi dénem konut sektériinde piyasalasma donemi
olarak ifade edilmektedir. Bu hizli piyasalasma periyodu; ekonominin genelinde istikrar saglayici
olarak gayrimenkul ve konut sektoriiniin yikselen roli yaninda, kiiresel likidite fazlasi, artan
kredi imkanlari ve hacmine dayanmaktadir (Coskun ve Ertugrul, 2015:28). Ote yandan, 6zel
sektore agilan kredilerinin ekonomi igindeki payi, 2006 yilinda sadece yilizde 1,50 iken, bu oran
2020 yih itibari ile ylizde 42 diizeyine gelmis ve reel olarak ciddi oranda artmistir. Bu gelismeler
baglaminda ele alindiginda; tiiketici ve konut kredilerinde gézlemlenen 6nemli genislemenin,
konut edinme ile olan pozitif iliskisi ise, banka kredi kanalinin konut sektora araciligiyla piyasayi
etkilemedeki rolii agisindan énemlidir (bkz. Sekil 3).

Bilindigi gibi, banka kredileri gayrimenkul icin 6nemli bir finansman kaynagidir. Bu durumda
kredi imkéanlari konut piyasasini ve gayrimenkul degerlerini etkilemektedir. Bu baglamda

350



Agustos 2022, 17 (2)

ornegin, genisletici bir para politikasi sonrasinda konut kredi faiz oranlarindaki dusus,
bankalarin kredi genislemesine gitmesine neden olmaktadir. Bu durum ise borglanma
kapasitesi sinirli hane halklari i¢in kredi imkanlarinin artmasina ve konut taleplerinin artmasina
neden olmaktadir. Sekil 3’te Tirkiye’de bankalarin kredi arzinin artmasi sonucu konut
satislarinda artis ve hane halklarinin konut talebinin artisi gézlemlenmektedir. Bununla birlikte,
daraltici bir para politikasi sonrasinda ise, hane halklarinin krediye erisimi zorlasmakta ve konut
talebi ve konut satislarinda dislis yasanmaktadir. Kisaca; kredinin imkanlarinin daralmasi ya da
bollagsmasi, hane halklarinin 6deme glcinl etkilemesi nedeniyle, talep yonli bir degisiklik
yaratmakta ve konut fiyatlarini degistirmektedir. Ote yandan kredi kosullari sonucunda
gerceklesen fiyat artislar, konut piyasasinin arz tarafini da etkilemektedir. Yatinmcilar,
emlakgilar ve miuteahhitlerin konut fiyatlarindaki artislarin devam edecegine yonelik
beklentileri, iyimser kar beklentilerine neden olmakta, bu durum ise konut arzi (izerinde pozitif
etki yaratmaktadir. Bu gelismeler altinda konut arzi ve konut talebinin parasal aktarim
mekanizmasinda belirleyici olmasi beklenmektedir.

Sekil 3: Kredi Hacmi ile Konut Satislari Arasindaki iligki
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4, Literatiir Taramasi

Konut piyasasinin davranisina iligkin arastirmalarin konu edildigi calismalar Amerika Birlesik
Devletleri'nde ortaya c¢ikan 2008 kiiresel finans krizinin baslangicindan bu yana artis
gostermektedir. Krizin ¢ogu Ullkede konut fiyatlari Gzerinde olumsuz bir etki yapmasi,
ekonomistler ve politika yapicilar tarafindan konut piyasasi dinamiklerini degerlendiren
cahismalari ilgi konusu haline getirmistir.

Literatlrdeki en yaygin ¢alisma grubu, makroekonomik gostergeler ile konut piyasasindaki
dalgalanmalar arasindaki iliski Uzerinedir. Konut fiyatlarinin belirleyicisi olarak insaat
maliyetleri, ntfus artisi, reel Gcretler, ekonomik bliylime, faiz oranlari ve istihdam, para arzi ve
harcanabilir gelir konusunda kanitlar ortaya konmaktadir. Bu galismalardan Abraham ve
Hendershott (1992), ABD ekonomisinde konut fiyatlarinin insaat maliyetleri, istihdam artisi ve
gelir bliyumesi ile yakindan iliskili oldugunu kanitlamislardir. Baffoe-Bonnie (1998), hem
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bolgesel hem de ulusal diizeyde ipotek oranlari, para arzi ve istihdam gibi makroekonomik
degiskenlerin konut fiyatlarini ve konut satislarini etkiledigini géstermistir. Abelson vd. (2005),
reel harcanabilir gelir ve enflasyon faktoriiniin uzun ve kisa vadede konut fiyatlari ile pozitif iliski
icinde oldugunu tespit etmislerdir. Kisa vadede; konut fiyatlari, issizlik orani, ipotek oranlari,
hisse senedi fiyatlari ve konut arzinin bilesiminden biylk 6l¢lide etkilendigi sonucuna
ulagsmislardir. Hilbers vd. (2008), harcanabilir hane gelirinin konut fiyatlari Gzerinde olumlu ve
anlamli bir etkisi oldugunu gostermektedirler. Calisma, daha yiiksek gelirin konut talebini
olumlu yonde etkiledigini ve bunun da konut fiyatlarinda artisa yol agtigini gdstermistir. Nneji
vd. (2013) enflasyon, gelir bliyimesi ve faiz oranlarinin vade yapisinin ABD konut piyasasindaki
dalgalanmalar tzerinde etkili oldugunu bulmusglardir.

Bir ev sahibi olmak biyiik sermaye harcamasi gerektirdiginden, cogunlukla ipotek yoluyla
finanse edilir (Kishor ve Marfatia, 2017:240). Bu baglamda, konut fiyatlarini etkileyen énemli
faktor faiz oranlaridir. Bu calismalardan, lacoviello ve Minetti (2003), Avrupa ulkelerindeki
finansal liberalizasyon nedeniyle konut fiyatlarinin zaman icinde faiz oranlarindaki degisikliklere
daha duyarh hale geldigini ileri stirmuslerdir. Apergis (2003), konut kredisi faiz oraninin reel
konut fiyatlarindaki degisim lzerinde en yliksek agiklayici giice sahip degisken oldugunu, bunu
enflasyon ve istihdamin izledigi sonucuna ulagsmaktadir. Himmelberg vd. (2005) tarafindan faiz
oranlarinin en 6nemli agiklayici degisken oldugu dogrulanmakta ayrica konut fiyatlarinin uzun
vadeli faiz oranlarina daha duyarli oldugunu tespit etmektedirler. Adams ve Fiss (2010), kisa
vadeli faiz oranlarinin, temel olarak ipotek oranlari izerindeki etkisi ve insaat firmalari icin
finansman maliyeti nedeniyle konut talebini olumsuz etkiledigini belirtmislerdir. Hott ve Jokipii
(2012) 14 OECD ulkesi tizerinde yaptiklari bir calismada, ¢ok uzun siire distik tutulan kisa vadeli
faiz oranlarinin konut balonlarinin olusmasinda 6nemli bir etkiye sahip oldugunu bulmuslardir.

Literatlirde yapilan bazi calismalar bu g¢alismanin da konusunu olusturan para politikasi
soklarinin konut kanali araciligiyla ekonomik aktiviteyi etkilemedeki roliint arastirmiglardir.
Konut fiyatlarinin konut yatirimlar, 6zel tiketim ve enflasyonda etki yarattigini; boylece
ekonomi genelinde aktarim mekanizmasini etkiledigine yonelik ¢ikarimlar bulunmaktadir.

Elbourne (2008), Bjornland ve Jacobsen (2010), Wadud vd. (2012), Christidou vd. (2018)
para politikasi aktarim mekanizmasinda konut fiyatlarinin fiyat diizeyine olan etkisini analiz
etmislerdir. Bu calismalardan Elbourne (2008), ingiltere ekonomisi icin faiz oranlarindaki %1’lik
sok duslstn konut fiyatlarina etkisini yaklasik %0,75 olarak tespit etmistir. Bu durumun
sonucunda, pozitif konut fiyat soklarinin hem tiketim hem fiyatlar genel diizeyini arttirdig
sonucunu elde etmislerdir. Bjornland ve Jacobsen (2010) Ingiltere, Norve¢ ve Iisvec
ekonomisinde 1983-2006 dénemi arasinda konut fiyatlarinin para politikasi sokuna aninda ve
gicli bir sekilde tepki verdigini; konut fiyatlarindaki dismeyi takiben Uretici ve tuketici
fiyatlarinin olumsuz etkilendigi sonucuna ulasmislardir. Wadud vd. (2012) Avustralya
ekonomisinde 1974-2008 dénemi icin, para politikasinin konut piyasasi araciligiyla ekonomik
aktivite Gzerinde etkili oldugunu ama fiyatlar tizerinde etki yaratmadigi sonucuna ulasmiglardir.
Christidou vd. (2018) ABD’nin 1983-2008 doneminde, ekonominin genelinde konut piyasasinin
fiyatlar etkiledigini ancak eyaletler diizeyinde &nemli farkhliklarin oldugu sonucunu elde
etmislerdir. Yaslilik oraninin yiiksek oldugu, nifus yogunlugunun fazla oldugu, gelir esitsizliginin
daha yiksek oldugu eyaletler, konut fiyatlarina daha fazla tepki vermektedir. Yoksulluk orani
daha yiksek olan eyaletlerde konut fiyatlarina daha disiik tepki vermektedir.

Literatlirdeki bazi galismalar, para politikasi soklarinin konut fiyatlari araciligiyla konut
yatirimini etkilemesi iliskisine odaklanmaktadir. Bu calismalardan Vargas-Silva (2008) daraltici
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para politikasi soklarina, konut fiyatlarinin ve konut yatirnmlarinin olumsuz tepki verdigi
sonucunu elde etmistir. Jacorinski ve Smets (2008), para politikasi soklarinin konut yatirimi ve
konut fiyatlari Gzerinde 6nemli etkileri oldugunu bulmakta, ancak genel olarak bu soklarin
ekonomik biyime ve enflasyon agisindan ABD ekonomisinde sinirh bir etki yarattigini tespit
etmislerdir. Rahal (2016), Euro bolgesindeki Glkelerin 2007-2104 dénemi igin, politika sokunun
konut fiyatlari ve konut yatirimlari Gzerinde kalici bir tepki yarattigi sonucuna ulasmistir.
Calismada ayrica konut fiyatlari Uzerindeki etkinin 1-2 yil iginde zirveye ulastigini, konut
yatiriminin etkisinin ise politika sokundan 2-4 yil sonra zirveye ulastigini géstermistir.

Konut piyasasinin aktarim mekanizmasinda tiketimi etkilemesini arastiran galismalardan
bazilari ise su sekildedir: Giuliodori (2002), para politikasinin konut fiyatlari araciligiyla servet
ve bilango etkisiyle tuketimi etkilemesini degerlendirmistir. Dokuz Avrupa Ulkesinin incelendigi
¢alismada, iyi gelismis konut ve konut kredi piyasasina sahip Ulkelerin tiketim lizerine diger
ilkelere gore daha 6nemli bir etkiye sahip oldugunu bulmustur. Benzer bulgular Yang vd. (2017)
tarafindan Cin ekonomisinde 2006-2010 dénemi icin bodlge bazinda, Wu ve Bian (2018)
tarafindan Cin’in farkli sehirleri icin, Calza vd. (2013) tarafindan gelismis tlke ekonomileri icin
ortaya konulmustur. Yang vd. (2017), bolgesel sonuglarin konut piyasasinin ve hane halki
servetinin konut fiyatlarinin yiiksek oldugu ve dolayisiyla hanelerin faize daha duyarl oldugu
bolgelerde daha 6nemli bir rol oynadigini tespit etmislerdir. Wu ve Bian (2018) Cin'deki ¢esitli
sehirlerde, faiz oranlarini yikseltmenin konut fiyatlari tGzerinde gli¢lii ve olumsuz bir etkiye
sahip oldugunu ortaya koymuslardir. Bununla birlikte, konut fiyatlar distikce 6zel tiiketimin
de keskin bir sekilde diistigi sonucunu elde etmislerdir. Calismada faiz orani ayarlamasinin
konut fiyatlarindaki artislari etkili bir sekilde frenledigini, ancak bu tiir ayarlamalarin hane halki
tiketimi Gzerindeki olumsuz etkisinin de dikkate alinmasina dikkat ¢eker. Calza vd. (2013),
konut kredilerinde daha esnek faiz oranlarina sahip tlkelerde konut fiyatlarinin politika
soklarina daha duyarli oldugunu belirtmekte; tiiketime ve konut yatirimina aktarimin daha etkili
oldugunu bulmuslardir. Bjornland ve Jacobsen (2010) daraltici para politikasi soklarinda,
tiketimdeki azalisin yaklasik %12-15'inin konut fiyatlarindaki degisikliklerden kaynakladigini
gostermiglerdir.

Literatlrdeki baska bir grup; para politikasi, konut fiyatlari, kredi ve bilango kanali arasindaki
iliskileri ele alan galismalardan olusmaktadir. Bu galismalardan, lacoviello ve Minetti (2008),
Finlandiya, Norveg, Almanya ve ingiltere konut piyasalari icin banka kredisi ve bilanco kanalin
test etmislerdir. Calismalarinda, Finlandiya ve ingiltere icin banka kredi kanalinin etkin oldugu
sonucunu elde etmislerdir. Almanya icin sonuglar, bilangco kanalinin etkin oldugunu soylerken,
banka kredisi kanalini desteklememektedir. Norveg igin, kredi kanalinin etkinligi yoktur. Bu
sonuglara gore, para politikasinin aktarim mekanizmasi Ulkelerin ipotek sistemlerindeki
verimlilik ve kurumsal gercevesine gore degismektedir. Musso vd (2011), ABD ve Euro
boélgesindeki para politikasinin kredi arzi ve konut talebi soklarinin konut piyasasi ve ekonomi
Gizerindeki etkilerini incelemislerdir. Analiz, ABD'de para politikasi soklarinin aktarilmasinda
konutun daha gliclu bir rol oynadigini gosterirken, kredi arz soklarinin Euro bdlgesinde daha
o6nemli oldugu sonucuna ulasmislardir. Mortgage kredi arz soklarinin konut yatirimi ve ipotek
kredileri Gzerinde 6nemli etkileri olurken, reel tiiketim lizerindeki etkilerinin daha sinirli oldugu
gorilmektedir. Konut talebi soklarinin tiiketim Gzerindeki etkisinin, ABD'de daha gli¢lii ve daha
kalici gbrindigini tespit etmislerdir. Wu ve Li (2018), Pekin, Sanghay, Tianjin ve Chonging
olmak uzere dort Cin belediyesinde para politikasi, konut talebi ve kredi soklarinin tiiketime
aktarilmasini incelemislerdir. Calisma sonuglari dort sehirde biyik farklihklar géstermektedir.
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Konutlarin Pekin ve Sanghay'da para politikasi soklarinin aktariimasinda, Tianjin ve
Chongqing'den daha gii¢li bir rol oynadigini belirtmektedirler. Genisletici para politikasindan
kaynakli sokun yarattigi kredi genislemesi, kredi kanallarina erisimi kisith olan hane halklarinin,
dayanikli tiiketim mallari ve konut harcamalarina yonelmesi konusunda pozitif yonla bir
hareketlilik saglamaktadir. Wilhelmsson (2020), isve¢ ekonomisi igin faiz oranlarinin konut
fiyatlari Gzerinde dogrudan bir etkisi oldugunu, banka kredileri kanali Gizerinden ise dolayh bir
etkisi oldugunu tespit etmistir. Geleneksel faiz kanalinin konut fiyatlarinda banka kredi kanali
izerinde daha etkili oldugu sonucuna ulasmislardir.

Turkiye ekonomisi icin konut piyasasinda parasal aktarim mekanizmasinin rollinii inceleyen
¢alismalar oldukga sinirlidir. Guler (2012), Turkiye ekonomisinde 2001 6ncesi donemde faiz
oranindaki artiglar konut fiyatlarini arttirirken, 2001 sonrasi dénemde konut fiyatlarinda dislise
yol actigi bulmustur. Konut yatirimi ise her iki donem igin de faiz oranlarindaki artistan sonra
diusise gecmektedir. 2001 6ncesi donemde konut fiyatlari sadece orta vadede tiiketim ve
yatirimda bir etki yaratirken, 2001 sonrasi donemde uzun vadede rol oynamaktadir. Yildirim ve
ivrendi (2017), Turkiye’nin 2003-2016 ddnemi arasinda konut fiyatlari ve konut yatirimlarinin
para politikasi ve gelir soklarina karsi ¢ok duyarl oldugunu bulmuslardir. Erdogan vd. (2018),
2009-2017 dénemi igin benzer bulgulari elde etmislerdir. Bayir (2020), daraltici para politikasi
sokuna konut fiyatlarinin 1,5 ¢eyrek dénem boyunca negatif bir sekilde tepki verdigini
bulmustur. Buna karsilik, ¢alismanin sonuglarinda tiketim artis hizi ve konut yatirimlari konut
fiyatlarindaki degisimden etkilenmemektedir. Bu sebeple calisma konut fiyatlarinin parasal
aktarim mekanizmasi gergevesinde Turkiye ekonomisi igin etkin olmadigi sonucuna ulagsmistir.

5. Model ve Veri Seti
5.1 Yapisal VAR Modeli

Konut piyasasinin parasal aktarim mekanizmasindaki rollinii analiz etmek i¢in Sims (1980)
tarafindan gelistirilen yapisal VAR modelinden yararlanilacaktir. Standart VAR modelinin aksine,
bu model degiskenlerin dinamik iliskilerinin arastirilmasina olanak taniyan bir modeldir.
Standart VAR modelinde oldugu gibi bitiin degiskenlerin birbirlerini ayni zamanda etkiledigi
varsayimina dayanmamaktadir. Onun aksine, yontemde bazi degiskenler birbirlerini esanh
etkilerken bazilari ise hig etkilememektedir veya gecikmeli etkilemektedir. Bu durum para
politikasinin parasal aktarim mekanizmasini araciligiyla ekonomide meydana gelen degisiklikleri
gecikmeli yonlendirmesini gostermesi acgisindan uygun bir model olmaktadir. Yapilacak
kisitlamalar iktisat teorisine dayandirilarak gergeklestirilmektedir.

Yapisal VAR'In dinamikleri, her bir degiskenin sistemdeki diger tim degiskenlerin
gecikmelerinin yani sira kendi gecikmelerinin bir fonksiyonu olarak ifade edildigi VAR
kullanilarak modellenmistir. z, = ( zy, ... Zgg, - + Zge), i¢sel degiskenlerin bir Kx1 vektori
olsun, p-inci dereceden bir VAR su sekilde tanimlanir:

Ze=v+ A1z g+ Az p U (1)

Burada sabitin Kx1 vektori v, dir. A;, i = 1, ... p, icin KxK katsayr matrisleridir. u;, K boyutlu
bir stiregtir ve u;~N (0, )’ dir.

VAR( p ), indirgenmis form modeli olarak yorumlanabilir. Spesifik olarak, bu indirgenmis
formdaki soklar gozlemlenebilir ancak dogrudan ekonomik bir yorumu yoktur. SVAR yaklasimin
arkasindaki fikir, yapisal soklari ve bu soklara verilen tepkileri desteklemek igin minimum
ekonomik teori ile indirgenmis bigimli modeli kullanmaktir. p dereceden bir SVAR modeli su
sekilde tanimlanabilir:
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Az, =y + A*lzt_1 + -+ A*pzt_p +B €, (2)

v, Kx1 vektoriniin sabitidir. A*; KxK matrisinin katsayisi i = 1, ... p, ve K ¢cok boyutlu yapisal
sokun vektorl €, dir ve €, ~N(0,Y.). Burada A matrisi eszamanli iliskileri modellemek igin
kullanilirken, B matrisi modelin yapisal form parametrelerini igerir.

Soklar dogrudan gozlemlenemediginden, yapisal soklari tanimlamak icin yaygin uygulama,
asagidaki indirgenmis forma yol acacak sekilde Yapisal VAR'I A~1 ile sola carpmaktir.

2o =AYy + AT A" 2+ -+ AT APz, + AT'B €, (3)

i=1,..picin A ly=v , A71A*; = A,'ye izin verilerek (1) denklemine baglanabilir.
Boylece, indirgenmis hata terimi formu ile yapisal sok arasindaki iliski su sekilde ifade edilir:

u, =A"'B €, (4)
ve
Q=A"'BYB' A™! (5)

burada Q, K sirali indirgenmis form modelinin maksimum olabilirlik tahmincisidir. VAR
modeli tahmin edilerek bir Q tahmini elde edilebilir ve Q 'un yedekli olmayan elemanlarinin
maksimum sayisi K(K+1) /2 'dir. A ve B yapisal form matrislerindeki toplam eleman sayisi 2K?
oldugundan, bu nedenle tam modeli tanimlamak icin en az 2K2-K(K+1) /2 daha fazla kisitlama
getirilmesi gerekir.

5.2 Donem ve Veri Seti

Para politikasinin aktarim mekanizmasinda konut fiyatlarinin roli 2011: Q1 ve 2021: Q1
doéneminde geyreklik veriler kullanilarak Turkiye ekonomisi igin analiz edilmistir. Calismada
parasal aktarim mekanizmasinin konut sektori agisindan isleyisini degerlendirmek amaciyla 6
degiskenli Yapisal VAR (SVAR) modelinden yararlaniimistir; Z,= [CPI, CONS, HINVT, HPI, HC,
INTR]. Tablo 1’de analiz edilen degiskenlerin 6zeti ve acgiklamalari detayli bir bicimde yer
almaktadir. Tablo 2 c¢alismada kullanilan zaman serilerinin 6zet istatistik tablosunu
sunmaktadir. Faiz oranlari haricindeki tim seriler mevsimsellikten arindirilarak modele dahil
edilmekte ve logaritmik formda kullaniimaktadir.

Tablo 1: Modelde Kullanilan Degiskenler ve Agiklamalari

Degisken Agiklama Kaynak
CPI Enflasyon (2003=100) TCMB
CONS Ozel Tiiketim Harcamalari TUIK

HINVT Konut Yatirimlari (Yapi Kullanma izin Belgelerine Gére) TCMB
HPI Konut Fiyat Endeksi (2017=100) TCMB
HC Bankalar Tarafindan Konut icin Kullanilan Kredi Miktari TCMB
INTR TCMB Agirlikl Ortalama Fonlama Maliyeti TCMB
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Tablo 2: Tanimlayici Istatistikler

Degiskenler LOGCPI LOGCONS LOGHINVT LOGHPI LOGHC INTR
Ortalama 5,678 1,926 1,014 4,448 1,618 1,125
Medyan 5,620 1,927 1,019 4,485 1,628 8,990
Maksimum 6,281 1,945 1,079 5,126 1,704 2,550
Minimum 5,213 1,906 8,602 3,891 1,511 5,110
Standart Sapma 3,150 1,157 3,112 3,554 4,713 5,584
Garpiklik 0,362 -0,239 -2,764 0,079 -0,334 1,269
Basiklik 1,928 1,898 1,558 2,006 2,981 3,561
Gozlem Sayisi 42 41 42 42 42 42
5.3 Yapisal Soklar

Calismada Wu ve Li (2018:83) modelinden yararlaniimistir. Model mal piyasalari dengesini,
konut sektoriinli ve para piyasasini temsil eden bloklara bélmektedir. Modelden farkli olarak
bu calismada konut kredisi politika faizinden sonra siralanmaktadir. Modelin tanimlanmasi,
teorik kisitlamalara dayanan bir makroekonomi modelidir.

Mal Piyasalari Dengesi: ilk iki denklem, sirasiyla toplam arz ve toplam talebin bir unsurunu
temsil eden yerel mal piyasasi dengesidir (Wu ve Li, 2018:83). Ozel tiiketim ve enflasyon konut
yatirimi, konut fiyatlar, konut kredisi ve faiz oranlarini esanli etkilerken, altinda kalan
degiskenlerden esanli etkilenmeyecegi varsayilmaktadir. Merkez bankasi mevcut verilerden
cari tiiketimi ve fiyatlari tahmin edebilir ve bunlari politikaya yon vermek icin kullanmaktadir.
Bu nedenle modelde, faiz orani denklemi, cari dénem tiketimi ve fiyatlarinin 6rtiik bir tahminini
icerdigi dustnilebilecek tim degiskenlerin esanh degerlerini icermistir (Elbourne, 2008:76).
Konut kredi miktarinda, faiz oraninda ve konut fiyatlarinda meydana gelen degisiklikler hane
halklarinin tiiketim talebini ve fiyatlar genel dizeyini gecikmeli olarak etkilemektedir. Ciink
aktarim kanalinda konut fiyatlari tiketimi, yani toplam talebi servet kanali yoluyla dolayli ve
gecikmeli olarak etkilemektedir. Makroekonomik degiskenlerin birbirine gecikmeli yanit
vermesinden dolayr konut yatirimlarinin da tiketim (zerinde esanh etki yaratmayacagi
beklenmektedir.

Konut Piyasasi: 3. ve 4. satirlar konut piyasasi dengesini olusturmaktadir. Konut piyasasinda,
konut fiyatlari denklemi, konut arziyla iliskilendiren bir konut talebi fonksiyonu olarak formiile
edilmistir. Konut arzi konut yatirimlari tarafindan temsil edilmektedir. Konut yatirimlari uzun
vadeli oldugu icin, ekonomik birimlerin tiketim kararlarindaki degisikler konut yatirimlari
Gizerinde gecikmeli etki yaratacaktir. Konut talebindeki degisiklikler ise konut fiyatlari tarafindan
temsil edilmektedir. Kredi genislemesi sonrasi, iktisadi birimlerin konut sektoériine yonelik talebi
aracihgiyla konut fiyatlarinda yukari yonliu hareketlilik gerceklesmektedir. Bu nedenle kredi
genislemesinin konut fiyatlari lzerindeki etkisi bir g¢eyrek gecikmeli olmaktadir. Konut
talebindeki artis, konut fiyatlarini degistirerek konut arzinda ve tiketimde degisiklikler
yaratmakta ve fiyatlar genel diizeyi izerinde baski olusturmaktadir. Mal piyasasinda meydana
gelen soklarin konut fiyatlar izerinde es anli bir etkisi bulunmaktadir. Enflasyondaki bir artis,
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gercek gelirde bir distse yol agmakta ve bu, tiiketici harcama kararlarini etkileyerek konut
fiyatlar Gizerinde aninda olumsuz bir etki yaratmaktadir (Wu ve Li, 2018:84).

Para Piyasalari: Faiz oranlar biitlin degiskenlerde yasanan soklari takip etmekte ve esanl
tepki vermektedir, bu nedenle kisa vadeli faiz orani en son siralanmaktadir. Ancak, nominal
katiliklardan o6tir, etkin Gcret yaklasimi, uzun vadeli s6zlesmelerden dolayi fiyatlar genel
dizeyi, tiketim ve konut yatirimlarini esanli etkilememektedir (Clarida vd.,2001). Kredi
acisindan bakildiginda, banka kredisi kanalinin, konutlar Uzerinde dolayli bir etkiye isaret
etmesinden dolayr gecikmeli etkilemesi beklenmektedir. Konut fiyatlari, yurtici parasal
degiskenlere (banka kredi) ve faiz oranlarina gecikmeli tepki gosterir (Ncube ve Ndou, 2011:16).

Teorik kisitlamalara dayandirilarak olusan temel model Tablo 3’de gosterilmektedir. Burada,

fiyat sokunu e£?’, dzel titketim sokunu £S5, konut yatirim sokunu ef/NVT, konut talebi sokunu

elP1, kredi arz sokunu £//¢, para politikasi sokunu £/NTR temsil etmektedir.

Tablo 3: Yapisal Soklarin Tanimlanmasi

a5y asy; asz ass 1

- CPI -
[t 0 0o o0 0 0 l(litONS 1000 00
2 1 0 0 0 Offu 010000
az; azz 1 0 0 u™ 1o 010 0 0
Ay A, a3 10 ufPL| 710 0 0 1 0 O

0 000 1 0

0 0 0 0 0 1

_ o O oo

A1 Ag2 A3 Aes  Aps

6. Ampirik Analiz

Bu bolimde, daraltici para politikasi sokunun konut sektorl araciligiyla Tirkiye ekonomisi
Gizerindeki etkileri arastirilmaktadir. Modelin tahmin sonuglarini degerlendirmek icin Yapisal
VAR (SVAR) analizinin etki-tepki analizi kullaniimaktadir.

6.1 Tanisal Testler

Tablo 4’te yer verilen birim kok testi sonuglarina gore degiskenlerden higbiri diizey
degerinde duragan olmamakta ancak birinci farklari | (1), alindiklarinda seriler duragan hale
gelmektedir. Test istatistiklerine dayanarak, 1 gecikmeli VAR modeli ile tahmin edildiginde
calismada glivenirlik sorunu olmamaktadir. Asagidaki tablolardan; Tablo 5 uygun gecikme
uzunlugunu, Tablo 6 otokorelasyon test sonucunu ve Sekil 4 ise modelin istikrarliligini
gostermektedir.

Tablo 4: Birim Kok Testi Sonuglari

Degisken Augmented Dickey-Fuller Phillips-Perron

Diizey Birinci Fark Diizey Birinci Fark
logcpi 0,019 [0] -0,830 [0]*** 0,019 -0,830***
logcons -0,048 [0] -1,629 [1] *** -0,048 -1,233%**
loghinvt -0,070 [0] -1,414 [0]*** -0,070 -1,414%**
loghpi 0,003 [4] -0,538 [3]*** 0,014 -0,439%**
loghc -0,028([1] -0,414 [0]** -0,038 -0,414%*
intr 0,162 [1] 1,095 [3]*** -0,089 -0,530%**

Not: *,** *** girasiyla %1, %5 ve %10 dizeyinde anlamhhgini géstermektedir. Parantez igindeki sayilar t istatistigine
gore belirlenen gecikme uzunluklaridir.
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Tablo 5: Optimal Gecikme Uzunlugunun Belirlenmesi

Gecikme LogL LR FPE AIC SC HQ

1 -5,214 NA 49,950* 3,013 31,698* 30,683*
2 -4,904 4,184 74,571 3,040 3,353 3,150
3 -4,446 4,709 64,894 29,870* 3,457 3,152

Tablo 6: Otokorelasyon Test Sonuglari

Lag LM-ist Prob.
1 3,669 0,449
2 8,787 0,135
3 1,430 0,063
4 2,036 0,150

Sekil 4: Karakteristik Ters Kokler

IAR Karakteristik Polinomunun Ters Kokleri

1.5

6.2 Etki-Tepki Analizi

Bu calismada Sekil 5, 6 ve 7 SVAR modelleri tarafindan tahmin edilen etki-tepki
fonksiyonlarini gostermektedir. Tim sekillerde diiz ¢izgi tahmin noktalarini gosterir ve noktali
diz cizgiler %95 giiven araliklarini temsil eder.

6.2.1 Para Politikasi Soku (Faiz Orani Kanali)

Sekil 5, daraltici bir para politikasi (faiz orani) sokuna i¢sel degiskenlerin tepkilerini yani faiz
orani kanalini gostermektedir (Wilhelmsson,2020:16; Wu ve Li, 2018:85). Sekil 5, faiz
oranlarindaki bir birimlik pozitif standart sapma sokunun konut fiyat endeksi, konut yatirimlari,
konut kredi hacmi, tiiketim ve enflasyon Gzerindeki etkisini ifade eder. Faiz oranlarindaki dissal
ve beklenmedik bir artis, sok olarak tanimlanir. Etki-tepki fonksiyonlari bu soklarin para
politikasi faiz oranina karsi vermis oldugu tepkilerin disiik olmadigini ve ekonomide kalici
etkiler yarattigini gostermektedir. Para politikasinda meydana gelen beklenmedik bir sok tiim
degiskenler icinde en blylik etkiyi konut kredisi Gzerinde saglamaktadir. donem siiresince ise
azalis gostermektedir. Sok konut yatirimi Gzerinde istatiksel olarak anlamli bir etkiye sahip
degildir.
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Sekil 5: Degiskenlerin para politikasi sokuna tepkileri

Tiiketim Enflasyon

Konut Fiyatlar

15

10

e

-10

1 2 3 4 5 6 7 8 9 10 11 12
Not: Her paneldeki diiz noktali gizgiler %95 gliven araliginin Ust ve alt bantlarini temsil eder.
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Daraltici bir para politikasi sonrasi konut kredi hacminde hemen daralma etkisi meydana
gelmektedir. Beklenmedik para politikasi sokunun konut kredi hacmi tzerinde etkisi istatiksel
olarak 12 ceyrek donem boyunca anlamhlik gosterir ve baslangi¢ cizgisinden asagida kalarak
kalici bir sok etkisi yaratmaktadir. Daraltici bir para politikasina konut yatirimin tepkisi ilk iki
ceyrekte aninda bir yikselis gostermekte ve ardindan 3-4. ¢eyrekte baslangi¢ dizeyine
donmekte daha sonraki Faiz oranlarinin konut fiyatlar Gzerinde iki etkisi vardir. Birinci etki,
konut ingaat maliyetlerini artirmasi ve dolayisiyla konut fiyatlarini artirmasidir. ikinci etkisi ise
faiz oranlarindaki artigin konut talebini azaltmasi ve dolayisiyla konut fiyatlarini diisiirmesidir
(Yildirim ve ivrendi, 2017:93-94). Sekil 5, faiz oranlarinin davranisi ile gergek konut fiyatlarinin
davranisi arasinda negatif bir iliski oldugunu gosterdiginden calismada ikinci etkinin baskin
oldugu goriulmektedir. Bir diger deyisle konut fiyatlar daraltici bir para politikasi sokunun
ardindan asamali bir diisme egilimi sergilemekte ve 12 ¢eyrek dénemi boyunca baslangi¢
seviyesine donmemektedir. Bu etkinin nedeni, merkez bankasi beklenmedik bir sekilde kisa
vadeli faiz oranlarini yikselttiginde, ticari bankalarin uyguladigi konut kredi faiz oranlarinda da
bir ylkselis meydana gelmesinden kaynaklanmaktadir. Faiz oranlarindaki artis, borglanma
maliyetini artirarak, Ozellikle konut gibi ekonominin faize duyarl sektorlerinde talebin
azalmasina neden olur. Ekonomik birimlerin maliyetinde meydana gelen artisin konut igin nispi
talebi azaltmasi beklenmekte, talepteki bu genel disiis sonrasinda, konut fiyatlarinda da distse
neden olmaktadir (Wu ve Li,2018:85-86). Daraltici para politikasinin konut fiyatlari Gzerindeki
etkisinin istatiksel olarak anlamhhg ilk dort ¢eyrekten sonra kaybolmaktadir. Daraltici bir para
politikasi sokuna tiiketici fiyatlari ilk 5 ¢ceyrek boyunca soniik bir tepki vermektedir. Besinci
ceyrekten sonra ise baslangi¢ dizeyinden uzaklagsmakta ve diigme gozlenmektedir. Ancak,
daraltici bir para politikasi sokunun tiketici fiyatlar lizerinde istatiksel olarak bir anlamhhgi
yoktur.

6.2.2 Kredi Arz Soku (Banka Kredi Kanali)

Sekil 6 sirasiyla tiiketimde, enflasyonda,konut yatirrminda ve konut fiyatlarinda meydana
gelen degisimin kredi arzinda meydana gelen degisimden kaynakh soka verdikleri yaniti
gostermektedir. Etki-tepki fonksiyonlarina gore konut kredi hacmindeki degisikliklere karsi
degiskenler icinde en ¢ok tepkiyi konut yatirimlari vermektedir. Bir kredi arz sokuna tepki olarak
konut yatirimlari hizli ve 6nemli biiylklikte artmaktadir. Etki 5 ile 6 ¢eyrek igin maksimum
noktaya ulasmakta ve ardindan, konut yatinmindaki artisin 12 ceyrek boyunca taban gizgisine
dénmeden siireklilik gostermesiyle konut kredisi soku konut yatirimlari Gzerinde kalici bir etki
yaratmaktadir. Bu sonuglar lacoviello ve Minetti (2008) ve Wilhelmsson (2020) ile uyumludur.
Buna ragmen, konut kredi hacmindeki artisa yonelik konut yatirimlarinin tepkisi sifirdan farkh
degildir. Hanehalklarinin konut kredisinde bir birimlik standart soktaki artisa konut fiyatlar
lglncl c¢eyrekten sonra artis yaniti vermektedir ardindan konut talebindeki artis
duraganlagsmaktadir. Kredi genislemesi sonucunda konut yatirrminda hemen dalgalanma
gorilirken konut fiyatlarinda kademeli dalgalanmaktadir. Konut kredilerinde genisleme sonrasi
ekonomik birimlerin tliketim davranislarinda kigik ve belirleyici olmayan bir artis
yasanmaktadir. Konut kredisinde meydana gelen bir birimlik pozitif standart sokun enflasyonu
arttirici bir etki yaratacagi gozlemlense de bu etki cok kiiciiktiir. Ozetlemek gerekirse, pozitif bir
konut kredi soku teorik olarak beklenildigi gibi yliksek konut fiyatlari, yiiksek enflasyon, artan
konut yatirimi ve talebi yaratsa da istatiksel olarak anlamli bir etki yaratmamaktadir.
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Sekil 6: Degiskenlerin kredi arz sokuna tepkileri

\Tukﬂ‘ Enflasyon

6

s 8

2 4

0 D 0 R
9 T 4
4

1 2 3% 4 5 6 7 8 9 10U 1 2 3 45 6 7 8 9 10 U2
Konut Yatirimi Konut Fiyatlar

15 15
10 10
5 5
-5 -5

-10
-10

1 2 3 4 5 6 7 8 9 10 1 12 12 3 4 5 6 7 8 9 101 12

Not: Her paneldeki diiz noktali gizgiler %95 gliven araliginin Ust ve alt bantlarini temsil eder.
6.2.3 Konut Talebi Soku

Sekil 7 sirasiyla enflasyon, tiketim, konut yatirrmi ve konut kredisinde gergeklesen
davranisin konut fiyatlarindaki soka karsilik verdikleri yaniti gostermektedir. Pozitif konut talebi
soku, konut fiyatlarindaki artis olarak tanimlanmaktadir (lacoviello ve Neri, 2010:140). Konut
talebi soku tiiketim, enflasyon ve konut kredisi (izerinde en yiksek etkiyi yaratirken en diisiik
etkisini konut yatirimlari Uzerinde yaratmaktadir. Konut talebi soklarinin tiketici fiyatlar
izerinde pozitif ve blylik 6l¢lide etkisi bulunmaktadir. Tiiketici fiyati 12 ¢ceyrek donem boyunca
artis gostermekte ve baslangictaki taban cizgisinden daha yliksek durumda kalarak, kalici bir
etki yaratmaktadir. Konut fiyatlari Ozel tuketimi olumlu etkilemekte ve zaman gectikte
tepkisinin uzun 6murli ve anlamli oldugu gorilmektedir. Konut fiyat soku, istihdam ve gelir
lizerinden garpan etkileri yaratan konut yatirimlarindaki artis yoluyla 6zel tiiketimi etkileyebilir.
Bunun yani sira, bir konut soku, servet etkisi yoluyla 6zel tiketimi etkileyebilmektedir (Wu ve
Li, 2018:85).
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Sekil 7: Degiskenlerin konut talebi sokuna tepkileri
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Not: Her paneldeki diiz noktal gizgiler %95 giiven araliginin Ust ve alt bantlarini temsil eder.

Tirkiye ekonomisi igin konut fiyat soku hanehalklarinin 6zel tiketim harcamalarinda pozitif
etki yaratmakta; etkinin boyutu kalici etki yaratarak baslangi¢ cizgisine donmemekte ve
istatiksel olarak anlamlilik gostermektedir. Bu baglamda, 6zel tiiketim harcamalari Uzerinde
pozitif konut fiyat sokunun sagladigi artan gelirin varhginin baskin bir etki yarattig
gorilmektedir. Konut kredi hacminin, tiiketim harcamalarinin ve enflasyon oranlarinin konut
fiyatindaki degismelere karsi duyarliligi cok yuksektir, etki siireklilik géstermekte ve istatiksel
olarak anlamhdir.
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8. Analiz Sonuglar ve Genel Degerlendirme

Merkez bankasi politika faizleri ve diger para politikasi araglarini kullanarak toplam talep
Uzerinde etki yaratmaktadir. Para politikasi araglarini kullanarak uygulanan politikalarin varlik
fiyatlar, doviz kuru, faiz ve kredi kanal araciligiyla ekonomiyi etkilemesi parasal aktarim
mekanizmasi olarak adlandiriimaktadir. Parasal aktarim siireci para politikasi kararlarindaki
degisimle baslamakta ve daha sonra iktisadi birimlerin karar alma sireclerine etki ederek,
toplam talep, ¢ikti seviyesi ve son olarak fiyatlar genel dizeyinde degisiklikler meydana
getirmektedir. Parasal aktarim mekanizmasinin para politikasi kararlarinin toplam talep ve
Gretimi hangi kanallar lzerinden, nasil, hangi 6l¢clide ve ne kadar zamanlik bir gecikme ile etki
edeceginin belirlenmesi politika kararlarinin etkinligi agisindan 6nem tasimaktadir.

2008 kiiresel finans krizinden sonra para politikasi soklarinin etkilerine yonelik arastirmalar
yapilmis olsa da ¢ok az ¢alisma Tirkiye ekonomisi icin parasal aktarim mekanizmasinin varlik
fiyatlari kanallarindan biri olan, konut sektoriiniin analiz edilmesine yonelik olmustur. Oysa
konut ozel sektoriin net servetinin yarisindan fazlasini temsil etmekte ve hane halkinin
borglanmasi igin teminat olarak 6nemli bir rol tGstlenmektedir. Bu baglamda, birgok ekonomist
konut fiyatlarindaki dalgalanmalarin reel aktivite lzerinde etkili oldugunu iddia ederken, bu tir
varliklarin parasal aktarim mekanizmasindaki roliiniin arastirilmasi konusunda ¢ok az ¢alisma
yapilmasi manidardir. Konut, Turkiye ekonomisinde kredi hacmi ile konut fiyatlarinin arasindaki
gicli korelasyonla birlikte, ekonomik aktiviteler izerinde kilit bir rol oynamaktadir. Bu nedenle;
para politikasinda meydana gelen degismelerin konut fiyatlarina ve konut kredi hacmine olan
yansimasiyla, iliskinin yoni ve miktarinin belirlenmesi, para politikasi kararlarinin etkinligi
acisindan onemlidir.

Bu calismada Tirkiye ekonomisi icin 2011:Q1 ve 2021:Q1 dénemi igin ¢eyreklik verilerle,
Tiirkiye’de parasal aktarim mekanizmasinda varlik fiyatlari kanalindan, konut fiyatlari kanalinin
etkinligi, Yapisal VAR(SVAR) modellerinden etki tepki fonksiyonu kullanilarak arastiriimistir.
Aslinda teorik olarak, genisletici bir para politikasinin konut kredi faizlerinde azalis yaratacagi
ve banka kredilerini arttirarak, konut fiyatlarinin kisa vadede yiikselecegini, konut yatirimlarinin
ise uzun vadede artacagi beklenmektedir. Bunun sonucunda tiiketim harcamalarinda ve fiyatlar
genel dlizeyinde bir artis yasanacaktir. Bu baglamda ¢alismanin temel amaci, Turkiye 6rneginde
konut kredisi ve faiz oranlari ile konut fiyatlari arasindaki iliskiyi arastirmak ve konut fiyatlari ile
konut yatirimlarini ve tiiketim kararlarini iceren aktarim mekanizmasi kanalinin islerligini analiz
etmek olmustur.

Tahmin edilen modelin sonuglarina goére; Tiirkiye ekonomisinde beklenmedik daraltici bir
para politikasi sokunun, bankalarin kredi hacmine es zamanli etkisi anlamli ve negatif
olmaktadir. Daraltici para politikasi soklarinin varlik fiyatlari Gzerindeki etkisine bakildiginda,
konut fiyatlarina es zamanl etkisi anlamli ve negatif olmakla birlikte, dérdiincii ¢ceyrekten sonra
tepki anlamhhgini yitirmektedir. Bulgular Tirkiye ekonomisi igin konut fiyatlarindaki
dalgalanmalarin tiiketim harcamalari, enflasyon ve konut kredi hacmi (izerindeki etkilerinin
onemli oldugunu gostermektedir. Tirkiye’de konut fiyatlar ile tiketim harcamalari ve
enflasyon arasindaki pozitif ve anlamh bir iliski tespit edilmektedir. Buna gore, konut
fiyatlarinda yasanan beklenmedik bir sok tiiketim harcamalari ve enflasyon (izerinde kalici bir
etki yaratmaktadir. Bu nedenle para politikasinda meydana gelen degisiklikler, faiz oranlari-
konut kredisi-konut fiyatlari kanali araciligiyla tiiketim ve enflasyon tzerinde 6nemli 6l¢lide
belirleyici olmaktadir. Sonuglar; para politikasinin konut sektori araciligiyla ekonomik aktiviteyi
yonlendirmede basarili oldugunu gostermektedir. Konut fiyatlarinin faiz orani soklarina
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tepkileri, konut kredisine gore nispeten zayif olsa da tiketim kararlari ve enflasyon
oranlarindaki degisimin buyidk bir kismi, degisen konut fiyatlari davranisindan
kaynaklanmaktadir. Bir baska ifadeyle, parasal aktarima, hane halki harcamalarina ve enflasyon
oranlarina konut fiyatlarinin yayilan katkisi daha yiiksektir. Bu sonuglar etki-tepki fonksiyonu
analizi ile desteklenmektedir. Ayrica para politikasi sokunun aktarilmasinda iki tiirlii sok kaynagi
kanal gorevi gérmektedir. Birincisi; konut dnemli bir servet bigimidir ve konut fiyatlarindaki
degisikliklerin 6zel tiketim harcamalarini gigli sekilde etkileyerek, servet etkilerine sahip
oldugu goriilmektedir. ikincisi; konut hane halklarina verilen krediler (bazilari tiiketim amaciyla
kullanilabilecek) icin bir tir teminattir. Bu baglamda, konut fiyatlarindaki degisiklikler teminat
kisitlamasinin sikiligini ve daha genis anlamda, hane halki sektori igin kredi arz kosullarini
yonlendirmede etkilidir. Calismanin sonuglarini genel olarak degerlendirdigimizde; karar
alicilar, disiik finansman maliyetinin konut icin daha yliksek talep olusturdugu ve konutla iliskili
servet etkileri araciligiyla, tiiketim harcamalari ve enflasyon lizerinde etkiler yarattigini dikkate
almalidirlar.
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Extended Summary
The Effectiveness of the Housing Channel in Monetary Policy

After the severe financial crisis in February 2001, the strengthening relationship between interest rates and consumption
expenditures due to the lower real interest rates (Bas¢! et al.,2008) increased the ability of transmission channels to affect the
economy. Transmission channels influence the economy through various channels and indirectly. Identifying through which
channels and to what degree monetary policy decisions change the general level of prices is essential for the effectiveness of
implemented decisions. Recently, changes in the housing sector in the Turkish economy carry substantial weight about
macroeconomic improvements of our economy, as they affect the expectations of economic agents. On this basis, considering
the rapid increase in housing prices in the Turkish economy, determining the dynamics of changes in housing supply and
demand structures emerges as an important research area on the effectiveness of central bank decisions.

Studies, that discussed the role of the housing sector in the monetary transmission mechanism states this effect through
various channels. Prominent among these channels are the interest rate channel, the credit channel, and the wealth effect.
Changes in interest rates affect the cost of using capital to create a change in housing prices and supply (Mishkin, 2007). The
change in interest rates on the credit channel is related to the change in credit loans. This situation affects the demand for
durable goods and housing expenditures of households with limited access to credit loans (Cambazoglu, 2010). On the other
hand, if the interest rates are low, the construction sector can easily access credit. The increase in housing supply also reflects
positively on employment. The increase in employment increases consumption expenditures depending on the increase in
income (Milcheva and Sebastian, 2010). The increase in housing prices because of an expansionary monetary policy creates a
wealth effect for real estate owners. Individuals who experience an increase in their lifetime income sources increase their
consumption expenditures. An increase in consumption expenditure creates an increase in aggregate demand, output and
raises the general level of prices.

There are several reasons why this study examines the housing sector for the Turkish economy. First, the sector is
significantly sensitive to the current conditions of the economy. The growth in the construction sector moves simultaneously
with the economic growth. Even the growth rate of the housing sector is higher than the growth rate of the economy. Another
remarkable detail is that housing prices exist on a notable upward trend during 2011-2015. Within this mind, the welfare-
enhancing effect of housing has been visible in the economic environment. Housing investments also account for more than
half of the private sector's net wealth. The financial and economic conditions for the Turkish economy during the time also
contribute to clarifying expressing the dynamics in the housing sector. As a result of implemented structural reforms, the
Turkish economy achieves an economic stability environment with single-digit inflation and lower interest rates. The banking
system reaches higher liquidity levels. Based on this, while the share of loans extended to the private sector in the economy
was only 1.50 percent in 2006, this rate reaches 42 percent by 2020.

As a result of these developments, a remarkable rise in consumer and housing credit expansion creates a high level of
homeownership. All these dynamics reveal the necessary existence of the relationship between housing price and monetary
policy in the Turkish economy as a research area. We expect an expansionary monetary policy will cause a decrease in housing
loan rates and increase bank loans. Then, housing prices will rise in the short run, and housing investments will increase in the
long run. As a result, transmission affects consumption expenditures and the general level of prices. The study aims to
contribute to the literature on the role of housing prices in monetary policy transmission mechanisms. In this context, the
response of monetary policy on the real economy through housing prices examine with the Structural VAR (SVAR) model. The
study analyzes the effects of monetary policy implemented during 2011 and 2021 quarterly in Turkey. The model consists of
consumer price index (CPI), household consumption expenditures (CONS), housing investment (HINVT), housing price index
(HPI1), housing loan supply (HC), and interest rate variables. The study focuses on three structural shocks to examine the nexus
between the housing market and macroeconomic target variables: interest rate, loan supply, housing demand.

According to the study results, an unexpected shock in monetary policy has a long-term and permanent effect on housing
credit loans. Although a positive credit shock creates a positive effect on housing prices, inflation, and housing investments,
the effects are not statistically significant. The rate of increase in house prices statistically responds to the monetary policy
shock. Housing prices also positively affect consumption expenditures and have a permanent effect in the long run. The positive
housing price shock has a significant impact on consumption decisions through the wealth effect. The rate of increase in house
prices statistically responds to the monetary policy shock. Inflation is sensitive to the increase in consumption expenditures
stemming from housing prices. Findings demonstrate that the shocks arising from the housing market are effective in the
monetary transmission mechanism.

Consequently, this study highlights findings that although the response of housing prices to interest rate shocks is relatively
weak compared to housing loans, a large part of the change in consumption decisions and inflation rates is due to changing
housing price behavior. Another prominent result is that two types of shock sources act as channels to transmission of
monetary policy shock to the economy through the housing market. The first channel is wealth effects changes in housing
prices appear to have wealth effects, strongly influencing private consumption expenditures. Second, it is a type of collateral
for loans to residential households. In this context, changes in housing prices are instrumental in driving the tightness of
collateral constraints and, more broadly, credit supply conditions for the household sector.
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1. Girig

icinde bulundugumuz cagi ifade etmek icin sikca kullanilan Dérdiincii Sanayi Dénemi
(Endustri 4.0) internet, sensorler, yapay zekd ve makine 6grenmesi ile birlikte karakterize
edilmektedir (Schwab, 2016: 16). OECD (2016) tarafindan on anahtar teknolojiden bir tanesi
yapay zeka olarak sayilirken TUBITAK (2016) tarafindan Tiirkiye icin hazirlanan teknoloji yol
haritasinda, yapay zeka teknolojileri 6ncii teknolojilerden birisi olarak kabul edilmistir. Diinya
Ekonomik Forumu (WEF, 2017) Kiresel Risk Raporu’nda yapay zeka, en biyiik avantajlari
sunmasi beklenen ilk Gg¢ teknoloji icerisinde sayilirken ayni raporda negatif beklentileri en
yliksek olmasi beklenen teknoloji olarak yine yapay zeka sayilmaktadir.

Bircok uluslararasi arastirma raporunda gelecege yon vermesi beklenen teknolojilerden
birisi olarak sayilan yapay zekaya iliskin gesitli tanimlamalar bulunmaktadir. Bu tanimlardan
birisinde Say (2018) yapay zekayi, “Dodal sistemlerin yapabildigi her bilissel etkinligi yapay
sistemlere, daha yiiksek basarim diizeylerinde nasil yaptirabilecegimizi inceleyen bilim daldir.”
seklinde tanimlamaktadir. Yapay zeka giicliini erisebildigi aglar ve dijital nesnelerden
almaktadir. Bu nedenle yapay zekdya erisen insan sayisi arttikca yapay zekanin giderek
akillanmasi beklenmektedir (Kelly, 2016: 40-51).

Yapay zeka teknolojilerine iliskin yapilan galismalarin énemli bir kisminin Japonya, ABD, Cin
ve Kore basta olmak Uzere belirli tilkelerde yogunlastigl gériilmektedir. Bu galismanin ¢ikis
noktasi da yapay zeka teknolojilerinde en basaril llkelerin bu basarilarindaki etkili faktorleri
arastirmaya yoneliktir. Bu maksatla analiz kisminda sayilan en basarili tilkelere iliskin 2005-2017
dénemi verileri esas alinarak yapay zeka patentlerinin, Ar-Ge (Arastirma ve Gelistirme)
harcamalari, arastirmaci sayilari ve bilimsel yayin sayilari ile iliskisini tespit etmek maksadiyla
dinamik bir model kurulmustur. Bu model S-GMM (Sistem Genellestirilmis Momentler)
tahmincileri yoluyla tahmin edilerek s6z konusu faktorlerin iliskisi ortaya konulmustur.
Arastirmada kullanilan degiskenler, OECD Stat ve Diinya Bankasi Kalkinma Gostergeleri veri
kaynagindan derlenmis olup 2005-2017 dénemini kapsamaktadir.

Bu ¢alisma ii¢ ana bolimden olusmaktadir. Giris bolimini takip eden ikinci bélimde, yapay
zeka ve diger degiskenlerin iliskilerine yonelik teorik yaklasim ele alinmistir. Uglincii bélimde
yapay zeka patentleri ile Ar-Ge harcamalari, arastirmaci sayisi ve bilimsel yayin sayilarinin
iliskileri Gizerine yapilan ampirik galismalara iliskin literatlr taramasina yer verilmistir. Dérdiincu
bolim ise calismanin ampirik boélimine iliskindir ve bu bolimde S-GMM yodntemi ile yapilan
ekonometrik analiz yer almaktadir.

2. Teorik Yaklagim ve Yapay Zeka

Neoklasik biylime modellerinin temel varsayimlari karsisinda sasirtici hizda bir bidyime
performansi gosteren Giiney Kore, Singapur, Tayvan gibi tlkeler, ekonomik biiyimede igsel
faktorlerin sorgulanmasina neden olmustur. Literatiirde mevcut biyliime modelleriyle
actklanamayan ve Asya Mucizesi olarak adlandirilan bu olgu ekonomik bliyiimede (lkelerin
kendi i¢c unsurlarina dikkatleri ¢cekmistir. iktisadi yazinda icsel biiyime modelleri olarak
adlandirilan biyime modelleri, Arrow (1962), Romer (1986, 1990), Lucas (1988), Becker vd.
(1990) ve Barro’nun (1990) katkilariyla bircok ¢calismanin 6nini agmistir.

Neoklasik yaklagimda digsal olarak kabul edilen teknolojinin yani sira bilgi, Ar-Ge, yenilik,
beseri sermaye, uzmanlasma, is bolima, yaparak 6grenme, teknik altyapi ve 6lcek ekonomileri
gibi unsurlarin biyimedeki roli i¢sel biyime modelleri ile birlikte anlam kazanmistir. Beseri
sermeyenin ekonomik biiyiime tzerindeki rollini agiklayan Lucas modeli, egitim kazanimlarinin
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yarattig1 dissalliklar nedeniyle beseri sermaye icin Glcege gore artan getirinin gecerli olacagini
savunmaktadir. Rebelo’nun (1991), Romer (1986) ve Lucas’in (1988) calismalarindan yola
cikarak trettigi AK modeli de fiziksel sermayenin beseri sermayeyi de icermesi nedeniyle azalan
verimlerin gecerli olmayacagini savunmaktadir. Sermeye birikimi ve isgliciinde gecerli olan
azalan verimler yasasi karsisinda beseri sermaye artisinin Asya mucizesini agiklamada énemli
bir roll vardir. Asya Kaplanlari olarak da bilinen ve mucizevi biiylime hizini yakalayan tlkelerin
Ar-Ge yatirimlari ile birlikte beseri sermayeye yonelik egitim, bilgi ve beceri kazanimi igin biytk
bir altyapi olusturdugu bilinmektedir (Daglh ve Ezanoglu, 2021: 444). i¢sel biiyiime modelleri
kapsaminda gelistirilen Ar-Ge modelleri de bilgi iretimi icin yapilan altyapi yatirimlarina ve Ar-
Ge maksadiyla kurulacak olusumlara biyiik 6nem atfetmektedir.

Ar-Ge ve yenilik, llkelerin ekonomik buytimeleri ve firmalarin ekonomik performanslari igin
ana unsur olarak kabul edilmektedir (Raymond vd., 2015: 285). Solow (1957: 312) ve
Schumpeter (1939: 62) tarafindan “liretim fonksiyonundaki bir degisiklik” olarak tanimlanan
yenilik, ekonomik bllyimede 6nemli bir itici gli¢ olmaktadir (Schumpeter, 1934, 1943).

Ar-Ge ve yenilik siirecini inceleyen 6ncii calismalar (Dosi, 1988; Griliches, 1979) sonrasinda
Ar-Ge ve teknolojinin bliyimede itici gli¢ olduguna dair bircok calisma yapilmistir. Yenilik stireci
icin 6nemli bir girdi olarak kabul edilen Ar-Ge harcamalari ile 6nemli bir yenilik ¢iktisi olan
patentiliskisine dair Pakes ve Griliches (1984), Griliches vd. (1987) ve Hall, Griliches ve Hausman
(1986) tarafindan yapilan calismalar 6ncil olmustur. Ar-Ge’nin yenilik ¢iktilar Gzerindeki ve
yenilik ciktilarinin verimlilik Gzerindeki olumlu etkisi mikro ve makro seviyede yapilan bircok
calismada ampirik olarak kanitlanmistir.

Schwab (2018: 43) alaninda uzman bilim insanlari ile yaptigi goriismeler neticesinde,
Endustri 4.0 donemindeki temel teknolojilerin yapay zeka, dagitik hesap defteri ve yeni bilisim
teknolojileri olacagi sonucuna ulasmistir. Her gecen gilin yapay zeka teknolojilerine iliskin yeni
gelismeler duyurulmaktadir. Asagida farkh alanlara iliskin ve yapay zeka merkezli bu
gelismelerden bir kismina deginilmektedir. Arastirma sirketi Numenta, sinirbilimden tiretilen
algoritmalari kullanarak derin 6grenme aglarinda 50 kat hiz iyilestirmesi saglamistir (Numenta,
2020). Pantanowitz ve digerleri (2020) yapay zeka ile prostat kanserini tanimada %100’e yakin
bir dogruluga ulastigini duyurmustur. Massachusetts Teknoloji Enstitlistinde yapay zeka ile yeni
bir antibiyotik bilesigi kesfedilmistir (Stokes vd., 2020). Benzer sekilde Sumitomo (2020), yapay
zeka ile obsesif-kompulsif bozuklugun tedavisinde kullanilan bir ilacin kesfini duyurmustur.
Bank ABC, tamamen 6zerk bir yapay zeka kisiligi olan Fatema isimli dijital bir insan ile musteri
hizmetleri hizmeti vermeye baslamistir (Soul Machines, 2018). Covid-19 salgini doneminde de
virsl anlama, ilaglar ve tedavilerle ilgili tibbi arastirmalarda yapay zeka teknolojilerinden
yararlanilmistir (OECD, 2018).

IP5 sinifindaki yapay zeka patentlerine bakildiginda, patentlerin %80’lik kisminin Japonya
(%25), ABD (%24), Cin (%18) ve Kore (%11)’ye ait oldugu gorilmektedir. Bu dort tlke ile birlikte
Almanya (%3), Birlesik Krallik (%2), Tayvan (%3) ve Hindistan (%3) yapay zeka patentlerinde en
buyuk paya sahip tlkelerdir (Sekil 1).
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Sekil 1: IP5 Sinifi Yapay Zeka Patentlerinin Dagilimi

Kaynak: OECD Stat (2021)

Yapay zeka, nesnelerin interneti, blylk veri, bulut teknolojileri gibi bircok teknoloji ile
birlikte gelecegin imalat sektoriine yon vermesi ve Uretimde yeni bir devrim baslatmasi
beklenilen teknolojilerin basinda sayilmaktadir (OECD, 2017: 6). Makine 6grenmesi ve derin
o6grenmede elde edilen basarilar, yapay zeka teknolojilerini her zamankinden daha etkili hale
getirmektedir (Dagh ve Késekahyaoglu, 2021: 4). Yapay zekaya iliskin meslekler de gelecegin
meslekleri arasinda ilk siralarda yer almaktadir (WEF, 2020). Acemoglu (2020) ve Acemoglu ve
Restrepo (2019) yapay zekanin isgilici tasarrufuna odaklandigini belirterek bu konuda daha iyi
ekonomik ve sosyal sonuglari olabilecek politikalar uygulanmasi gerektigini savunmaktadir.

3. Literatiir Taramasi

Bu calismanin literatlr taramasi, ampirik bolimde ele alinan ekonometrik modelde
kullanilan degiskenlerle uyumlu olarak Gg¢ ayri baslkta ele alinmaktadir. Bu basliklar: Beseri
sermaye ve arastirmacilarin rolii, Ar-Ge harcamalarinin roli ve bilimsel yayin performansinin
roli olarak belirlenmistir.

3.1. Beseri Sermaye ve Aragtirmacilarin Rolii

Firmalarin varlklar yalnizca fiziksel sermaye ve kaynaklarindan degil ayni zamanda insan
sermayesi ve marka degeri gibi maddi olmayan kaynaklardan da olusmaktadir. Hatta firmalar
icin maddi olmayan kaynaklarin rekabet avantaji yaratmasi olasiligl daha yiksektir (Sun vd.,
2020:2). Bilgiye dayali firmalar tizerine yapilan arastirmalar, firmalarin patent ¢iktisini agiklayan
cesitli itici glclere isaret etmektedir. Bu itici glicler genellikle Ar-Ge, insan sermayesi, rekabet
etkileri ve kapsam ekonomilerinden olusmaktadir (Vancauteren, 2018: 901).

Benzer itici glglerin makro ve mezo diizeyde de inovasyon ciktisi Gzerinde etkili oldugu
bilinmektedir. Literatlirde yapilan bircok calismada beseri sermayenin kritik 6nemi ulusal,
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bolgesel ve firma diizeyinde ortaya konulmustur (Fonseca vd., 2019; Faems ve Subramanian,
2013; Kianto vd., 2017; McGuirk vd.; Hart, 2015; Squicciarini ve Voigtlander, 2015).

De Rassenfosse ve de la Potterie (2009) beseri sermaye endeksinin olumlu etkisini ve egitim
politikalarinin yuksek kaliteli arastirmacilar yetistirmede ve Uretkenliklerini artirmada oynadigi
onemli rolii teyit etmektedir. Yazarlara gére Ar-Ge'nin payi ne kadar yiksekse ve arastirmacilara
ne kadar fazla kaynak tahsis edilirse, arastirma cabalari o kadar verimli olacaktir. Mao ve
digerleri (2021) Sangay’da bulunan 200 firma lzerinde yaptiklari arastirmada beseri sermayeyi
temsilen Ar-Ge personelinin verilerini kullanarak kurumsal patentler UGzerindeki etkisini analiz
etmistir. Analiz sonucunda, Ar-Ge personelinin kurumsal patent giktilari Gzerindeki byik roli
ortaya koyulmus ve beseri sermayenin patent esnekligi %2,57 olarak tespit edilmistir.

Abdih ve Joutz (2008) ABD igin toplam (iretim fonksiyonunu test ettikleri arastirmalarinda,
kamu sermayesi, 6zel sermaye, vasifl isglici ve teknoloji/bilginin 6zel sektor ¢iktisi Gzerinde
pozitif ve anlamli uzun vadeli bir etkisinin oldugunu ortaya koymustur. Teknolojiyi temsilen
patent degiskeninin kullanildigl arastirmanin 6nemli bulgularindan bir digeri, 1973 sonrasi
yasanan verimlilik yavaslamasinin toparlanmasinda en biyik katkinin bilgi stoku ve beseri
sermayeden geldiginin tespit edilmis olmasidir.

inovasyon gostergesi olarak patent verilerinin kullanildigi ve beseri sermayenin patent
¢iktilari Gizerindekini etkisini ele alan ¢alismada, Sun, Li ve Ghosal (2020) beseri sermaye
gostergelerinin patentler Uzerinde 6nemli bir etki yaptigini ortaya koymaktadir. Bolgesel
diizeyde yapilan bir diger ¢calismada, Gennaioli ve digerleri (2013) diinyanin %74’ln{ kapsayan
110 ulkeden 1569 bdlge lzerinde yaptigi analizde beseri sermayenin Gnemini ortaya
koymaktadir. Bolgesel diizeyde yapilan ve entelektiiel sermayenin yenilikci yetenek tirleri
lizerindeki etkisinin arastirildigi bir diger calismada, Subramaniam ve Youndt (2005) tarafindan
diger calismalardan farkh bir bulguya ulasilmistir. Arastirmada beseri sermaye tek basina
degerlendirildiginde radikal yenilikci yetenek ile negatif iligkili olarak bulunmustur. Sosyal
sermaye ise artan ve radikal yenilikgi yetenekleri ile pozitif iliskili bulunmustur.

Kneller ve Stevens (2006) 12 OECD ulkesi igin verimlilik farkliliklarini beseri sermaye ve Ar-
Ge farkhliklari yoniinden arastirmistir. 1973-1991 dénemini kapsayan stokastik sinir analizinde,
verimsizlikte en énemli farkin beseri sermeye farkliligindan kaynaklandigi ortaya ¢ikmistir. Bu
arastirmada Ar-Ge’nin etkisinin beseri sermayeye nispeten ¢ok daha az oldugu gorilmektedir.
Vancauteren (2018) 91 Hollandali gida firmasinda beseri sermaye, Ar-Ge ve inovasyonun
firmalarin patentleri Gzerindeki etkisini arastirmistir. 2000-2008 dénemini kapsayan panel veri
analizinde beseri sermayenin gida firmalarinin patentleme basarisi lizerinde pozitif yonde etki
yaptigi sonucuna ulasiimistir.

3.2. Ar-Ge Harcamalarinin Rolii

Ar-Ge harcamalarinin patentler {izerinde olumlu ve 6nemli bir etkisine dair literatir ¢ok
genis kapsamlidir. Hatta patent faaliyetlerinde etkin faktorler lzerine yapilan ¢alismalarinin
hemen hemen tamaminin Ar-Ge’nin roli Gizerinde durdugu goériilmektedir (Das, 2020; Licht ve
Zoz, 2000; Sun vd., 2020; Sierotowicz, 2015).

Hall, Griliches ve Hausman (1986) tarafindan yapilan arastirma, Ar-Ge ve patent arasindaki
iliskinin ispatinda 6ncii calismalardan birisidir. Chen ve Zhang (2019) Cin’de, Crepon, Duguet ve
Mairesse (1998) Fransa’da, Czarnitzki ve Fier (2003) Almanya’da, Ar-Ge yatirimlarinin patent
aktiviteleri tizerinde pozitif ve 6nemli bir etkisi oldugunu ortaya koymustur. Chen, Zhang ve Zi
(2021) Cin’de yuksek teknoloji Greten firmalar Gizerinde yaptiklari analizde, Ar-Ge ¢alismalarinin
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firma diizeyinde 6nemini ortaya koymaktadir. Eberhardt, Helmers ve Yu (2016) ise Cin’in patent
sayllarindaki buyilk yilkselisinde yenilik faaliyetleriyle birlikte tesviklerin de Onemini
vurgulamaktadir.

Altuzarra (2019), ispanyol imalat firmalari icin yaptigi panelde, firmalarin Ar-Ge harcamalari
ile patent tescilleri arasinda ¢ift yonli nedensel bir iliski oldugunu ortaya koymustur. Yang,
Matsuura ve Ito (2019) Cin’de faaliyet gosteren yabanci firmalarda Ar-Ge ve patent faaliyetlerini
incelemistir. Sonuglar, Japon firmalarinda Ar-Ge'nin patent esnekliginin yiksek ve daha verimli
oldugunu goéstermektedir. Licht ve Zoz (2000) Alman firmalarinda Ar-Ge ve patentler arasinda
yakin bir iliski bulmustur. Bu iliskide 6lgek ekonomilerinin varligi da ortaya ¢ikmis ve firmalarin
cogunlugu icin Ar-Ge ile ilgili olarak patentlerin esnekligi 1’e yakin bulunmustur. Yalnizca blyiik
Ar-Ge harcamasi yapan firmalarda esnekligin 6nemli Olg¢lide arttigi gorilmustir. Wang ve
Hagedoorn (2014), 1986-2000 déneminde kiresel ilag endistrisinde Ar-Ge ve patent iligkisini
ele almistir. Ampirik bulgular, Ar-Ge ile ilgili olarak patentlerin toplam esnekliginin, dahili Ar-
Ge'de dlgege gore azalan getiriyi gosteren 0,3 ila 0,9 arasinda degistigini gostermektedir.

De Rassenfosse ve de la Potterie (2009) daha fazla Ar-Ge'nin arastirmaci basina daha fazla
patente neden oldugunu gostermektedir. Ayrica yazarlar makroekonomik bir yaklasimda
patent gostergelerinin ayni zamanda dlkelerin arastirma verimliligini yansittigini ortaya
koymaktadir. Sierotowicz (2015), 28 Avrupa Birligi (AB) Ulkesinde patent faaliyetleri ile Ar-Ge
harcamalarinin verimliligini degerlendirmis ve Ar-Ge harcamalarindaki artisin, uzun vadede
patentlenme faaliyetinin artmasina neden oldugunu tespit etmistir. Das (2020) diger
cahismalardan farkli olarak Ar-Ge harcamalari ve patent sayisinin uzun dénemde denge iliskisi
olmadigini, ancak kisa donemde patent sayisinin Ar-Ge harcamalarina neden oldugunu tespit
etmistir.

3.3. Bilimsel Yayin Performansinin Rolii

Yapilan galismalar Ar-Ge performanslarinin degerlendiriimesinde bilimsel yayin ve patent
istatistiklerinin 6nemini vurgulamaktadir. Ampirik calismalar bilimsel yayin performansi ile
patent arasindan guglu bir iliskinin varligina isaret etmektedir (Dalton vd., 2006). Nelson (2009)
bilgi yayilmalarinin olglilmesinde bilimsel yayin ve patent verilerinin 6nemini ortaya
koymaktadir. Cohen, Nelson ve Walsh (2002), kamu sektériinden bilgi akisinda baskin kanalin
bilimsel yayinlar oldugunu ampirik olarak kanitlamaktadir.

Literatlirde bilimsel yayin performanslari ve patent verilerinin birlikte ele alindigi birgok
¢alisma bulunmaktadir. Wong ve digerleri (2014) secilmis Asya ulkelerinde, bilim ve teknoloji
degiskenleri olarak yayinlari ve patentleri kullanmistir. Frietsch ve Wang (2007) Cin’de yenilik
faaliyetlerine dair yaptiklari arastirmada bilimsel yayin ve patent verilerini kullanarak kanitlar
sunmuslardir. Nguyen ve digerleri (2020) grafen bilim ve teknolojisini arastirmak icin bilimsel
yayin ve patent verilerinden yararlanmistir. Dalton ve digerleri (2016) teknolojik yeniligin
kantitatif analizini yapmak icin patent ve yayin metriklerini kullanmustir.

Thomas, Sharma ve Jain (2011) 50 ABD eyaleti ve Columbia Bolgesi'ne ait patent ve bilimsel
yayinlarin Ar-Ge harcamalarina oranini kullanarak Ar-Ge verimliligini analiz etmektedir. Bu
calisma ile bilgiye dayali politika yapimi icin alt ulusal diizeyde patentler ve bilimsel yayin
istatistikleri kullanilarak Ar-Ge verimliligi analizlerinin ylratilmesinin 6nemi vurgulanmaktadir.
Singh, Wong ve Ho (2015) Cin, Singapur, Hong Kong, Kore ve Tayvan'in ulusal yenilik
sistemlerinde 6nde gelen arastirma yogun Universitelerin oynadigi rolii incelemek igin bilimsel
yayin ve patent verilerini kullanmistir.
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Ali ve Sinha (2014) Hindistan’in nanoteknoloji alanindaki Ar-Ge verimliligini degerlendirmek
icin bilimsel yayinlar ve patent verilerini kullanmistir. Benzer sekilde Hullmann ve Meyer (2003)
nanoteknolojideki genel gorinimi ortaya koymak ve Heinze (2004) ABD’de nanoteknolojinin
genel gelisimini ortaya koymak maksadiyla bilimsel yayinlar ve patent verilerini kullanmustir.
Shapira ve Kwon (2018) Birlesik Krallik ve segilmis llkeler igin karsilastirmali verileri kullanarak
sentetik biyoloji arastirmalari ve inovasyonun genel bir profilini ortaya koymustur. Bu
karsilagstirmada ilgili alandaki bilimsel yayinlar ve patent istatistikleri dikkate alinmigtir.

4. Ekonometrik Analiz

Calismanin ampirik bélimiinde S-GMM yontemi ile yapilmis dinamik panel veri analizine yer
verilmistir. Yapay zeka teknolojilerinde lider ve acik verisine erisilebilen on yedi llkeye iliskin
2005-2017 donemi verileri esas alinarak yapay zeka patentlerinin, Ar-Ge harcamalari,
arastirmaci sayilari ve bilimsel yayin sayilari ile iliskisini tespit etmek maksadiyla dinamik bir
model kurulmustur. Bu bolimde yénteme iliskin bilgilere, veri setine, ekonometrik modele,
degiskenlere, analiz bulgularina ve son testlere yer verilmistir.

4.1. Yontem

Dinamik panel veri modelleri, statik modellerden farkli olarak bagimh ve/veya bagimsiz
degiskenlerin gecikmeli degerlerini modele dahil edebilmektedir. Model icerisinde yer alan
gecikmeli deger ise analizde muhtemel bir i¢sellik sorununa neden olacak ve bu durumda
dissallik temel varsayimi ihlal edilmis olacaktir (Dagl ve Kdsekahyaoglu, 2021: 1241). icsellik
sorununa ilaveten, modeldeki birim ve zaman etkilerinin g6z ardi edilmesi nedeniyle, dinamik
modellerde en kiglik kareler yontemiyle (EKK) elde edilen tahminciler sapmali ve tutarsiz
olacaktir (Tatoglu, 2018: 113). Bagimli degiskenin gecikmeli halinin gézlenemeyen etkilerle
korelasyonlu olmasi ise rassal etkiler modelinin varsayimlarini ihlal etmis olacaktir (Baltagi,
2005: 135-139).

Sabit etkiler modelinde, grup ici dénlisim birim etkiyi ortadan kaldirdig igin bagimsiz
degiskenler ile birim etkilerin korelasyonlu olmasina izin vermektedir. Bu nedenle sabit etkiler
modelinin dinamik panel veri modellerinde kullanilmasi miimkindir (Tatoglu, 2018: 119).
Ancak Nickell’e (1981) gore birim ve zaman boyutu uyumsuzlugu Nickell Sapmasina neden
olabilecektir. Monte Carlo simulasyonlari sonrasinda, Nickell sapmasina ragmen cesitli
dizeltmelerle tutarli tahmincilerin elde edilmesi mimkin olsa da literatlirde, yaygin olarak
bagimsiz degiskenler ile birim etkilerin korelasyonlu olmasina izin veren birinci farklar
yontemleri kullanilmaktadir. Anderson ve Hsiao (1982) tahmincisi, Arellano ve Bond (1991)
GMM tahmincisi, Arellano ve Bover (1995) / Blundell ve Bond (1998) S-GMM tahmincisi dinamik
modellerde kullanilan yaygin yontemlerdir.

Anderson ve Hsiao (1981) ve Arellano ve Bond (1991) tarafindan onerilen GMM
tahmincisinde iki asamali bir tahmin yapilmaktadir. Arellano ve Bover (1995) yaptiklari
¢alismada GMM modelindeki donlsimin zayif kaldigini savunarak ortogonal sapmalar
yontemini 6nermis ve daha tutarli sonuglar elde etmistir. Arellano ve Bover (1995) ve Blundell
ve Bond (1998) tarafindan yapilan ¢alismalarla GMM yéntemi gelistirilmis ve S-GMM y6éntemi
literatire kazandirilmistir. S-GMM yontemi ile orijinal ve dontsturilmis olmak Gizere iki esitlikli
bir sistem ortaya konulmustur (Roodman, 2009: 86-87). Monte Carlo similasyonlari ve
asimptotik varyans hesaplamalari, S-GMM yonteminin daha etkin oldugunu ortaya koymustur
(Blundell ve Bond, 1998: 116). Literatilirde yapilan birgok ampirik calismada da S-GMM ydntemi
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ile daha etkili ve tutarli tahminciler elde edildigi ispatlanmistir (Bond vd., 2001; Hauk ve
Wacziarg, 2009).

Roodman (2009) GMM tahmincilerinin genel olarak su 6zellikleri tasiyan analizler igin dizayn
edildigini belirtmektedir: “a. kiigtik T ve buyiik N panel verileri (zaman boyutu kiigtik, tlke/birim
boyutu daha biyuk), b. dogrusal bir fonksiyonel iliski, c. dinamik bir bagimh degisken (kendi
gecmis degerlerinden etkilenen), d. tamamen dissal olmayan bagimsiz degiskenler (hata
teriminin gegcmis ve cari degerleriyle korelasyonlu), e. sabit bireysel etkiler, f. degisen varyans
ve otokorelasyon varligl”. Bu ¢alismada kullanilacak modelde, bagimsiz degiskenin gecikmeli
haline yer verilmesinden dolayi muhtemel igsellik problemi barindirmasi, 6n testlerde degisen
varyans ve otokorelasyon tespit edilmesi, dogrusal bir fonksiyonel iliskinin varligi ve veri setinin
birim boyunun zaman boyutundan biiylik olmasi (N>T) nedeniyle S-GMM yodntemi tercih
edilmistir.

4.2. Veri Seti ve Ampirik Model

Arastirma, 2005 ve 2017 yillari arasinda IP5 patent ailesinde yapay zeka teknolojilerinde,
toplam bazda en ¢ok patent almis ve acik verisine erisilebilen on yedi tlkeyi kapsamaktadir. Bu
lkeler, alinan toplam patent sayisina gore sirasiyla Japonya, ABD, Gliney Kore, Cin, Almanya,
Birlesik Krallik, Fransa, Kanada, Hollanda, isveg, Avustralya, isvigre, Belgika, Finlandiya, italya,
ispanya, Rusya’dan olugsmaktadir. Dinamik bir panel analizi olan bu calismada kullanilan
degiskenler: yapay zeka teknolojileri patentleri sayisi, kisi basina diisen milli gelir, arastirmaci
sayisl, bilimsel yayinlarin sayisi ve Ar-Ge harcamalari olarak belirlenmistir. Degiskenler, OECD
Stat ve Diinya Bankasi Kalkinma Gostergeleri veri kaynagindan derlenmistir ve 2005-2017
doénemini kapsamaktadir. Degiskenlerin kapsamina ve ol¢li birimlerine iliskin ayrintilara
arastirma modeli ile birlikte yer verilmektedir.

Calismanin modeli asagida yer alan Esitlik 1’de verilmektedir. Bu model, yapay zeka
teknolojilerinde, Ar-Ge basta olmak Uzere diger etkin faktorlerin etki dizeylerinin
belirlenmesine iliskin yeni bir model 6nerisi olarak ortaya konulmaktadir. Bu nedenle, model
seciminde yer alan degiskenlerin belirlenmesine iliskin hususlar bir sonraki bashkta ayrintil
olarak ele alinmaktadir.

InAl;, = By nAl; 1 + B, InGSYH;, + B3 InARS;; + B, InYAY;, + B5 INARGE;; + ¢;, (1)

Modelde yer alan: Al, yapay zek3 teknolojilerinde IP5 patent ailesindeki patent sayilarini?;
GSYH, kisi basina diisen GSYH'’yi (Gayri Safi Yurt i¢i Hasila) (Satinalma giicii paritesi, Sabit USD);
ARS, arastirmaci sayisini (1000 galisan basina diisen); YAY, bilimsel yayin sayilarini; ARGE, Ar-Ge
harcamalarinin GSYH igindeki % payini, e denklemin hata terimini temsil etmektedir. Orijinal
veri setine iliskin tanimlayici istatistik tablosu Tablo 1'de goriilmektedir. Degiskenler dogal
logaritmalari alinmak suretiyle modele dahil edilmistir. Bu denklemde hata teriminin bireysel
etkileri icermesinden dolayl bagimli degisken, hata terimi ile iliskili olacaktir. Benzer sekilde
bagimli degiskenin gecikmeli degeri ve diger kontrol degiskenleri de hata terimi ile iliskili
olacaktir. Bu durumda hata teriminin iliskisiz oldugu varsayimi ihlal edilmektedir ve EKK
tahmincisinin kullanilmasi tutarsiz ve yanl sonuglara neden olacaktir (Baltagi, 2005: 135-139).

2 Yapay zeka patent sayilari, OECD Stat tarafindan belirlenen metodoloji kapsaminda, Baruffaldi vd. (2020)
tarafindan agiklandigi sekilde siniflandirma kodlari ve anahtar kelimelerin bir kombinasyonu kullanilarak
tanimlanmistir. Sayimlar, her patent belgesinde verilen IPC kodlarinin listesine dayanmakta ve kesirli
sayilari kullanmaktadir (Bu dipnot, OECD Stat (2021) veri kaynagindaki metodoloji notuna dayanmaktadir).
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Kullanilan S-GMM tahmincisi ise modelin dinamik yapisina ragmen ekonometrik sorunlarin
giderilmesinde tercih edilen yontemlerden olmaktadir.

Tablo 1: Tanimlayici istatistik Tablosu

Degisken Gozlem Sayisi Ortalama Std. Sap. Min. Maks.

Al 221 151,1486 275,9626 0,5833 1315,132
YAY 221 88136,85 109289,3 9159,19 473438,5
GSYH 221 38377,97 11420,69 5053,946 69103,57
ARS 202 8,603031 3,264019 1,498651 16,60522
ARGE (% GSYH) 206 2,256389 0,8141994 0,9723053 4,292056

4.3. Degiskenler

Teknolojik bir yenilige iliskin bir gelisimi veya basariyi kusursuz bir sekilde modellemek veya
dlcmek mevcut literatiirdeki imkanlar dahilinde heniiz olanaksiz olarak gériilmektedir. Ozellikle
lkelerin birim boyutu olarak kullanildigi makro seviyede ekonometrik bir analizde teknoloji
veya teknolojiye iliskin bir yenilik degiskenini belirlemek ¢ok daha zordur (Vivarelli, 2014: 132).
Bununla birlikte literatiirde, teknolojik gelisimin analizine yonelik yapilan modellemelerin
buyuk bir gogunlugunda Ar-Ge (Aguilera ve Barrera, 2016; Brouwer vd., 1993; Mansfield, 1984;
Vivarelli, 2015; Yaman vd., 2020) ve patent (Griliches, 1998; Porter ve Stern, 2000)
degiskenlerinin genel kabul gérmis degiskenler oldugu bilinmektedir (Grossman ve Helpman,
1993; Kortum, 1997; Lanjouw ve Schankerman, 2004).

Firma dizeyinde ve sektorel dizeyde yapilan bir¢ok ¢alismada Ar-Ge harcamalarinin
teknolojik yenilik gostergesi olarak kabul edilmesine karsin Pakes ve Griliches (1984) ve
Griliches ve digerleri (1987) teknolojinin o6lclilmesinde patent gostergesinin kullaniminin
6nemine vurgu yapmaktadir. Firmalarin inovasyon performanslarinin degerlendirilmesinde de
patentler dnemli bir gosterge olarak kullanilmaktadir (Bloom ve Van Reenen, 2002; Hall ve
Harhoff, 2012; Hall vd., 2013; Sampath ve Ziedonis, 2004). Bu galismanin ampirik bolimiinde,
inovasyona iliskin genel kabul gérmis bir girdi gdstergesi olarak Ar-Ge harcamalari ve bir gikt
gostergesi olarak patent verileri kullanilmistir. Ar-Ge harcamalari degiskeni olarak, calismalarin
biyiik bir cogunlugunda benimsendigi sekilde (Aguilera ve Barrera, 2016; Ozbay vd., 2020;
Vivarelli, 2015) Ar-Ge yogunlugu olarak da bilinen Ar-Ge harcamalarinin GSYH icindeki payi
kullanilmistir. Frascati Kilavuzu’na (OECD, 2015: 113) gore, Ar-Ge harcamalarinin GSYH icindeki
payl, Ar-Ge faaliyetlerinin uluslararasi karsilastirmalari icin birincil gostergedir. Ar-Ge yogunlugu
ayni zamanda yenilikle ilgili Birlesmis Milletler strdirilebilir kalkinma hedeflerine yonelik
ilerlemeyi 6lgmek icin kullanilan temel géstergelerden birisidir (OECD, 2020).

Patent degiskeninin kullaniminda, ¢alismanin farkh Glkeleri kapsayan makro boyutta bir
analiz olmasi gbéz o6nine alinarak dogru patent ailesinin/sinifinin kullaniimasina 6zen
gosterilmistir. Patent degiskeni, bolgesel olarak farklilik gosteren mevzuata bagh bir sinai
milkiyeti temsil ettiginden dolaylr secilecek patent ailesinin uluslararasi dizeyde
karsilastirilabilmesi miimkiin ve bolgesel farkhliklardan arindirilmig bir siniflandirma igermesi
gerekmektedir. Bu baglamda Uglii Patent Ailesi (TPF-Triadic Patent Family) ve 2007 yilinda yeni
bir is birligi ile ortaya gikan IP5 patent ailesi kullanilabilecek alternatiflerdendir.

TPF, diinya ¢apinda en biyik olarak kabul edilen ¢ patent ofisinde taninan ayni yenilige ait
patentleri temsil etmektedir (OECD, 2009). Ancak IP5 patent ailesi daha kapsamli bir is birligini
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ortaya koymaktadir. Bu nedenle analizde, yapay zeka teknolojilerini temsilen yapay zeka
teknolojilerinde tescillenmis ve IP5 patent ailesine dahil olan patent sayilari esas alinmistir. IP5
patent aileleri, en az bir tanesi bes biiyik patent ofisinden (Avrupa Patent Ofisi, Japonya Patent
Ofisi, Kore Fikri Mulkiyet Ofisi, ABD Patent ve Ticari Marka Ofisi ve Cin Devlet Fikri Milkiyet
Ofisi) tescillenmis olmak Uzere diinya ¢apinda en az iki fikri mulkiyet ofisinde dosyalanmis
patentleri ifade etmektedir. Analizde on yedi farkh Ulkeye iliskin yapay zeka teknolojileri
patentlerinin karsilastirilmasinda en tarafsiz sonuglari elde edebilmek adina IP5 patent ailesi
tercih edilmistir.

Bilimsel yayinlar da tipki patent gostergeleri gibi bilim, teknoloji ve yenilik tretkenligini
ortaya koyan bir ¢ikti gdstergesidir. Diinya Fikri Miilkiyet Orgiiti (WIPO) tarafindan diizenli
olarak yayinlanan ve kiresel diizeyde ulkelerin yenilik performanslarini ortaya koyan kiiresel
inovasyon indeksinde bilimsel yayinlar, temel gostergelerden birisi olarak kabul edilmektedir
(WIPO, 2021). Bu calismada kullanilan bilimsel yayin gostergesi, Science Citation Index (SCI) ve
Social Sciences Citation Index (SSCI) kapsamindaki dergilerde yayinlanan bilimsel ve teknik
makaleleri kapsamaktadir. Bu indekslerde yayinlanan ve gosterge olarak kabul edilen makaleler
fizik, biyoloji, kimya, matematik, klinik tip, biyomedikal arastirma, miihendislik ve teknoloji ve
yer ve uzay bilimlerine iliskin calismalardan olusmaktadir.

Frascati Kilavuzu’'na gore arastirmacilar, “yeni bilginin anlasiimasi veya yaratiimasiyla
ugrasan profesyonellerdir. Arastirma yiriitiir ve kavramlar, teoriler, modeller, teknik
enstriimantasyon, yazilim veya operasyonel yéntemler gelistirirler” (OECD, 2015: 163).
Dolayislyla arastirmacilarin niteligi ve niceligi Ar-Ge ¢alismalarindan elde edilecek sonuglarda
benzersiz bir role sahiptir. Beseri sermaye olarak da adlandirilan arastirmalarin beyin giici,
arastirmaya ayrilan kaynaklarin yerinde kullaniminda ve amaca ulastiriimasinda en 6nemli
unsurlardan birisidir. Arastirmaci istatistikleri, OECD (2021) tarafindan baslica bilim, teknoloji
ve yenilik gostergelerinden birisi olarak sayilmaktadir. Literatlirde arastirmaci sayilari, tam
zaman esdeger, calisan sayisi basina, nifus basina gibi orantii degiskenlerle birlikte
kullanilmaktadir. Bu c¢alismada, OECD (2021) bilim, teknoloji ve vyenilik gostergeleri
metodolojisinde benimsenen 1000 ¢alisan basina arastirmaci sayisi esas alinmistir.

Modelde yer alan kisi basina diisen GSYH ise bir kontrol degiskeni olarak kullanilmistir.
GSYH’deki artis Ulkelerin ekonomik biyimelerini temsil etmektedir. Kisi basina diisen GSYH
refah artisinin 6nemli bir gostergesidir. Temel makro ekonomik degiskenlerden kabul edilen
GSYH'nin Ulkeler diizeyinde yapilan bir makro ekonomik modellemede kullanilmasi bagiml
degiskenle blylime arasindaki iliskiyi ortaya koyabilecektir. Bu analizde de bagimli degisken
olarak kullanilan yapay zeka teknolojilerine iliskin patentlerle GSYH arasindaki potansiyel
iliskinin varhiginin sorgulanmasi maksadiyla bu degisken modele dahil edilmistir.

4.4. Analiz ve Bulgular

Ekonometrik analizde S-GMM yoéntemi kullanilarak tahminciler elde edilmis olup analiz
sonuglari Tablo 2’de verilmistir. Bir ve iki asamali S-GMM ile yapilan analizde, iki asamall
tahminciler asagi dogru sapmali olacaktir. Bu sapmayi dizeltmek maksadiyla, iki asamali
varyans kovaryans matrisi igin 6nerilen Windmeijer (2005) diizeltmesi uygulanmistir ve Tablo
2’de elde edilen direngli tahminciler yazilmistir. Arag degiskenlerden yararlanan GMM/S-GMM
yonteminde, ara¢ degiskenlerin sayisinin gbézlem sayisina yakin veya fazla olmasi sapmali
tahminlere neden olabilecektir. Bu nedenle analizde ara¢ degiskenlerin sayisinin gozlem
sayisindan az olmasi saglanmistir. Arellano ve Bover (1995) tarafindan 6nerilen ortogonal
sapmalar kullanilarak birinci farklar yonteminin neden oldugu veri kaybi azaltiimistir. Bu sekilde,
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cari dénemden bir 6nceki donemin farki yerine, degiskenin tim gelecek degerlerinin
ortalamasinin farki kullanilmistir (Tatoglu, 2018: 136).

Tablo 2: Sistem GMM Tahmin Sonuglari

.. Sistem GMM Sistem GMM
Degisken
(1 Asamali) (2 Asamali)
. 0,403*** 0,431%**
L. Yapay Zeka Patent
(0,105) (0,138)
s 0,847*** 0,799***
Bilimsel Yayinlar
(0,172) (0,231)
-0,211 -0,209
GSYH
(0,216) (0,219)
0,425** 0,394*
Arastirmaci
(0,206) (0,229)
1,103*** 1,046%**
Ar-Ge
(0,318) (0,375)
. 0,0792 0,0819
Kukla Degisken
(0,0941) (0,0921)
N 17 17
Gozlem Sayisi 187 187
Wald 5537,9 5150,26
AR (1) p 0,04 0,04
AR (2)p 0,46 0,39
Hansen p 0,15 0,15

*Ak KX X (P>|z] icin) sirasiyla %1, %5, %10 anlamlilik diizeylerini géstermektedir.
Parantez igcindeki degerler diizeltilmis standart hatalari géstermektedir.

S-GMM bir asamali ve iki asamali tahmincilerinin degiskenlerin istatistiki anlamhhklarinda
birbiri ile tutarli sonuglar verdigi goriilmektedir. Bununla birlikte, dizeltme uygulanmis iki
asamali tahmincilerin daha gilivenilir kabul edilmesi nedeniyle iki asamali tahmincilerden elde
edilen degerler asagida yorumlanmistir.

= Kisi basina disen GSYH’nin istatistiki olarak anlamli olmadigi, baska bir deyisle
ekonomik bliylimenin yapay zeka patentleri ile istatistiki bir iliskisinin olmadigi;

= Ar-Ge degiskeninin (Ar-Ge harcamalarinin GSYH icindeki payi) literatlirde beklenen
isareti tasidigi (+), istatistiki olarak %1 anlamlilik diizeyinde anlamli oldugu ve Ar-Ge’deki
her %1’lik artisin yapay zeka patentlerini %1,05 arttirdigi;

= Bilimsel yayin sayilari degiskeninin literatiirde beklenen isareti tasidigi (+), istatistiki
olarak %1 anlamlilik diizeyinde anlamh oldugu ve bilimsel yayin sayilarindaki her %1’lik
artisin yapay zeka patentlerini %0,8 arttirdigi;

= Arastirmaci sayisi degiskeninin (1000 calisan basina diisen arastirmaci sayisi)
literatirde beklenen isareti tasidigi (+), istatistiki olarak %10 anlamhlk dizeyinde
anlamh oldugu ve arastirmaci sayisindaki her %1’lik artisin yapay zeka patentlerini %0,39
arttirdigi ampirik bulgulardan anlasiimistir.

Ar-Ge harcamalarinin, bilimsel yayin sayilarinin ve arastirmaci sayisinin yapay zeka
teknolojileri ile pozitif yonli iliskisi oldugu tahmin sonuglarindan anlasilmaktadir. S6z konusu
modelin gegerli ve tahmincilerin istikrarli ve glivenilir kabul edilebilmesi icin GMM analizlerinde
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yapilmasi zorunlu olan son testler bulunmaktadir. Arellano ve Bond (1991), Arellano ve Bover
(1995) ve Blundell ve Bond (1998) ara¢ degiskenlerin gecerliligi ve ikinci dereceden
otokorelasyon testlerinin yapilmasi gerektigini savunmaktadir. Ara¢ degiskenlerin 6n plana
ciktigl GMM analizlerinde kullanilan arag¢ degiskenlerin gecerli kabul edilebilmesi icin dissal
olmasi gerekmektedir. Arellano (2003: 193) ve Roodman (2009: 141) arag degiskenler igin asiri
tanimlama kisitlamalarinin testinde, Hansen (1982) J ve Sargan (1958) testlerini 6nermektedir.

Arac degiskenlerin gecerliligini test etmek icin H, hipotezi Asiri Tanimlama Kisitlamalari
Gecerlidir seklinde kurulan Hansen (1982) J testi kullaniimistir. Test sonucunda (Hansen p=0,15)
asiri tanimlama kisitlarinin gegerli oldugu, baska bir deyisle ara¢ degiskenlerin digsal oldugu
gorilmektedir. Arag degiskenlerin dissal olmasi kalintilarin agiklayici  degiskenlerle
korelasyonsuz oldugunu gostermektedir (Tatoglu, 2018: 148). Bir diger zorunlu test olan
otokorelasyon kontrolu ig¢in Ho hipotezi Otokorelasyon Yoktur seklinde kurulmustur. GMM
analizleri icin otokorelasyon testinde ikinci dereceden otokorelasyon olmamasi 6nemlidir
(Mileva, 2007: 7). Yapilan test sonucunda ikinci dereceden otokorelasyon (AR;) icin H, hipotezi
reddedilemediginden (AR, icin p=0,39) ikinci dereceden otokorelasyon olmadigl sonucuna
ulasiimigtir. Ekonometrik modelin bir bitln olarak anlamhhgini gésteren Wald testi istatistigi
de anlamh (5150,26) bulunmustur. Yapilan son testler, bir biitiin olarak ekonometrik modelin
anlamli oldugunu, istatistiki bir tutarsizlik olmadigini ve elde edilen tahmincilerin istikrarl ve
givenilir oldugunu goéstermektedir.

5. Sonug ve Tartisma

Biyomuhendislik, malzeme bilimleri, buyik veri, nesnelerin interneti, beyin-bilgisayar
baglantisi saglayan arayizler, noral baglanti arayizleri, bulut teknolojileri, ti¢ boyutlu yazicilar
ve sayisiz daha birgok ¢igir acici ve insanin hayal giiciini dahi zorlayan teknolojiler yepyeni bir
doénemi baslatmistir. Ginimuz teknolojileri daha dncekilerden farkh olarak tsteldir ve kontrol
edilemez bir hizla biiylimektedir. insanoglunun yeni bir seyler kesfetme ve basarma giidiisi,
her gegen giin baska bir teknolojik yenilik ile birlikte karsimiza ¢ikmaktadir. Yapay zeka
teknolojileri de bu yenilikler arasinda en ¢ok ses getiren ve bircok uluslararasi arastirmaya gore
en cok gelecek vadeden teknolojilerin basinda gelmektedir. Getirdigi yenilikler ile insanliga
onemli katkilar sunan yapay zeka teknolojileri, makine 6grenmesi ile birlestiginde ise trkuttci
ve tartismali bir seviyeye dogru ilerlemektedir.

Yapay zekd teknolojilerinde séz sahibi llkelere bakildiginda, bu teknolojilerin %80’lik
kisminin Japonya (%25), ABD (%24), Cin (%18) ve Kore (%11)’ye ait oldugu gorilmektedir.
Finans ve bankacilik, egitim, tip, bilisim, ila¢ sanayi, imalat sanayi gibi bircok teknolojide
geleneksel Uretim ve hizmet anlayisini degistirmeye devam eden bu teknolojilerde basarili olan
Glkelerin ortak noktasi ise Ar-Ge ve beseri sermayeye verilen 6nem olarak karsimiza
cikmaktadir. Bu galismada, uluslararasi verilere gore bu teknolojilerde en basarili ve agik
verisine erisilebilen on yedi Ulke secilerek bu basaridaki etkili faktorler ampirik olarak
arastinimistir.

Arastirma, 2005 ve 2017 yillari arasinda, IP5 patent ailesinde, yapay zeka teknolojilerinde
toplam bazda en ¢ok patent almis on yedi Ulkeyi kapsamaktadir. Bu ulkeler, alinan toplam
patent sayisina gore siraslyla Japonya, ABD, Giiney Kore, Cin, Almanya, Birlesik Krallik, Fransa,
Kanada, israil, Hollanda, isveg, Avustralya, isvicre, Belcika, Finlandiya, italya, ispanya, Rusya’dan
olusmaktadir. Bu kapsamda Ar-Ge, arastirmaci ve bilimsel yayin sayilarinin, yapay zeka
teknolojileri ile iliskisini analiz eden dinamik bir model kurulmustur. Bu model, S-GMM
yontemiyle tahmin edilmis ve yapilan son testler ile modelin gecerli ve bir bitlin olarak anlamli
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oldugu sonucuna ulasiimistir. Elde edilen ampirik bulgulara gére: Ar-Ge harcamalarinin, bilimsel
yayin sayilarinin ve arastirmaci sayisinin yapay zeka teknolojileri ile pozitif yonli iliskisi oldugu
sonucuna ulasilmistir. Literatlrde farkh tlke gruplarinda ve farkh sektorlerde bu degiskenlerin
etkilerini inceleyen gesitli calismalar bulunmaktadir. Bu ¢alisma ise digerlerinden farkli olarak,
yapay zeka teknolojileri 6zelinde ve bu teknolojide en basarili Glkeler bazinda (OECD, AB vb.
belirli bir Glke grubunda degil) ampirik bir bulgu sunmaktadir. Elde edilen bulgular en temel
bilim, teknoloji ve yenilik gdstergelerinin yapay zeka teknolojilerinde de ne denli iliskili ve etkili
oldugunu kanitlamaktadir.

Ulusal yenilik politikalari, bilim, teknoloji ve yenilik basarisinda siiphesiz benzersiz bir role
sahiptir. Bu calismada yapay zeka teknolojileri ile pozitif yonla iliskisi tespit edilen Ar-Ge
genellikle uzun vadeli bir yatirnm olarak ekonomiye geri donmektedir. Benzer sekilde iligkili
oldugu ampirik olarak ortaya konulan beseri sermaye de uzun vadeli egitim planlama ve
altyapilari ile elde edilebilecek basarilardandir. Yapay zeka teknolojilerinde en basarili olarak
gorilen ve tim diinya ¢capinda bu teknolojilerin 4/5’ini elinde bulunduran Japonya, ABD, Cin ve
Kore'nin diger bircok teknolojide de dinya liderleri arasinda sayilmasi uyguladiklari basaril
politikalar neticesindedir. Gelecekte diger teknolojiler icerisinde en dnde yer almasi beklenilen
yapay zeka teknolojilerinde elde edilecek basarinin, diinya teknoloji s6z sahipliginde bulyik bir
avantaj saglayacagi degerlendiriimektedir. Bu kapsamda teknolojide s6z sahibi olmak isteyen
tiim dlkelerin bilim, teknoloji ve yenilik planlarinda yapay zeka teknolojilerine ayri bir 6ncelik ve
onem vermesi gerektigi distinulmektedir.

Calisma igin segilmis patent siniflandirmasi, Ulke sayisi, zaman boyutu ve agik verisine
erisemeyen Ulkeler bu galismanin temel kisitlaridir. Farkli Glkelerle, farkli patent sinifinda, farkli
bir ydntemle ve farkl bir donemde yapilacak analizlerde farkli sonuglar elde edilebilmesi veya
iliskili olarak tespit edilen faktérlerin etkilerinin farkli bulanabilmesi mimkin olabilecektir.
ileride yapilacak calismalarda bu degiskenlerin karsilikli nedensellik iliskilerini ve\veya uzun
doénemli iliskileri ele alan bir analiz yapilmasinin literattire farkli agidan bir katki saglayacagi
degerlendirilmektedir.
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Extended Summary

A Model Experiment on Effective Factors in Artificial Intelligence Technologies: A Panel Data Analysis with the Most
Successful Countries

Along with many technologies such as internet of things, big data and cloud technologies, it is considered that artificial
intelligence is expected to lead the manufacturing sector of the future and start a new revolution in production. Successes in
machine learning and deep learning make artificial intelligence technologies more effective than ever before. Professions
related to artificial intelligence are also among the professions of the future. Artificial intelligence technologies continue to
change the traditional production and service understanding in many sectors such as finance and banking, education, medicine,
informatics, pharmaceutical industry, manufacturing industry. Looking at the countries that have a say in artificial intelligence
technologies, it is seen that 80% of these technologies belong to Japan (25%), USA (24%), China (18%) and Korea (11%). The
common point of the countries that are successful in these technologies is the importance given to R&D and human capital. In
this study, the most successful countries in these technologies were selected according to available international data and the
effective factors in this success were investigated empirically.

Countries such as South Korea, Singapore and Taiwan, which showed surprising growth performance against the basic
assumptions of neoclassical growth models, caused the internal factors in economic growth to be questioned. This
phenomenon, which cannot be explained by the current growth models in the literature and is called the Asian Miracle, has
drawn the attention of countries to their own internal factors in economic growth. In addition to technology, which is
considered external in the neoclassical approach, the role of factors such as knowledge, R&D, innovation, human capital,
specialization, division of labor, learning by doing, technical infrastructure and economies of scale in growth has gained
meaning with endogenous growth models. Explaining the role of human capital on economic growth, the Lucas model argues
that increasing returns to scale will prevail for human capital due to externalities created by educational gains.

The theoretical and empirical literature on the effective factors on innovation outcomes is quite extensive and
comprehensive. The relationship of patents, which are accepted as an innovation output, with R&D, human capital and
scientific publications is discussed in detail in the literature review of this study. Research on knowledge-based firms points to
several drivers that explain firms' patent output. These drivers usually consist of R&D, human capital, competitive effects and
economies of scope. It is known that similar driving forces are effective on innovation output at macro and meso level. In many
studies in the literature, the critical importance of human capital has been revealed at the national, regional and firm level.
The literature on the positive and significant impact of R&D expenditure on patents is extensive. In fact, it is seen that almost
all of the studies on the effective factors in patent activities focus on the role of R&D. Studies emphasize the importance of
scientific publication and patent statistics in the evaluation of R&D performances. Empirical studies indicate the existence of a
strong relationship between scientific publication performance and patents.

The research covers the seventeen countries that received the most patents in artificial intelligence technologies in the
IP5 patent family and have open data, on a total basis, between 2005 and 2017. These countries are Japan, USA, South Korea,
China, Germany, United Kingdom, France, Canada, Netherlands, Sweden, Australia, Switzerland, Belgium, Finland, Italy, Spain,
Russia, respectively, according to the total number of patents received. In this context, a dynamic econometric model has been
established that analyzes the relationship of R&D expenditures, number of researchers and number of scientific publications
on artificial intelligence technologies. The variables used in this study, which is a dynamic panel analysis, were determined as:
number of artificial intelligence technologies patents, national income per capita, number of researchers, number of scientific
publications and R&D expenditures. The variables were compiled from the OECD Stat and World Bank Development Indicators
data source and cover the period 2005-2017.

The research model was estimated by the S-GMM method and it was concluded that the model was valid and significant
as a whole, with the post-tests. As a method, the S-GMM method is used because of the possible endogeneity problem due to
the lagged version of the independent variable, the detection of heteroscedasticity and autocorrelation in the pre-tests, the
existence of a linear functional relationship and the unit size of the data set larger than the time dimension (N>T). has been
preferred. According to the empirical findings, it has been concluded that R&D expenditures, the number of scientific
publications and the number of researchers have a positive relationship with artificial intelligence technologies. In the
literature, there are various studies examining the effects of these variables in different country groups and different sectors.
This study, unlike the others, presents an empirical finding in terms of artificial intelligence technologies and on the basis of
the most successful countries in this technology (not in a specific country group such as OECD, EU, etc.). The findings prove
how related the most basic science, technology and innovation indicators are in artificial intelligence technologies.

National innovation policies undoubtedly play a unique role in the success of science, technology and innovation. R&D,
identified as the most influential factor in this study, usually returns to the economy as a long-term investment. Similarly,
human capital, which has been shown to be an important factor empirically, is one of the achievements that can be achieved
with long-term education planning and infrastructure. Japan, the USA, China and Korea, which are seen as the most successful
in artificial intelligence technologies and hold 4/5 of these technologies worldwide, are counted among the world leaders in
many other technologies as a result of their successful policies. It is evaluated that the success to be achieved in artificial
intelligence technologies, which is expected to be at the forefront of other technologies in the future, will provide a great
advantage in world technology leadership. In this context, it is thought that all countries that want to have a say in technology
should give priority and importance to artificial intelligence technologies in their science, technology and innovation plans.
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1. Introduction

There is an enlarging literature related with the concept of informal economy. Informal
economy is all economic activities away from the track of official authorities. There are lots of
different specification of informal economy in literature as like underground, shadow, and
illegal. It is seen that these notions are used in place of each other due to their similar
descriptions, and estimation methods. However, the notion of informal economy is chosen at
this study. Informal economy provides illegal benefits to its members due to the violation of
laws, and rules. People join informal economy even though they are aware of its illegality.
Informal economy expands with the accession of people wish to increase their benefits, but it
is a refuge for some due to low living standards. This brings the question of whether the
participation to informal economy is related with morality or living conditions into mind.

Unemployment is one of the resistant problem of the world economy, and substantial
amount of people suffers from low living standards. Some of these people inevitably seek for a
remedy in the informal economy. Inflation reduces purchasing power of people in society. Even
if developed countries mostly does not face with high inflation problem, it can be dominant in
developing countries in various time periods. So, unemployment and inflation are considered
as important determinants of informal economy.

Financial development reduces informal economy by making official investment more
preferable than illegal attempts. High level of human capital also decreases the incentive to join
informal economy. High level of institutional quality and well operating market structure lower
the size of informal economy. Therefore, financial development, human capital, and economic
freedom are evaluated as major important determiners of informal economy, and their
impulses are scrutinized at the analyzing part of the study.

The main objective of this study is to clarify and discuss the determinants of informal
economy in Europe. For this purpose, informal economy structure of the European Territory is
categorized leaning on spatial structure, and countries are compared with each other.
Meanwhile, the impact of financial development, human capital, inflation, unemployment, and
economic freedom on informal economy is discussed with various fixed effect models at the
first part of the empirical analysis. Dependence in cross sections create size-distorted and
biased estimations. Cross sectional dependences of models are interrogated with various tests.
Then, Driscoll and Kraay (1998) method is applied to verify findings of fixed effect models. At
the second step, panel threshold fixed effect method of Hansen (1999) is applied to understand
threshold effect of welfare and human capital over these relationships with three different
models. Firstly, it is interrogated whether the impact of unemployment on informal economy
changes at different welfare levels, or not. Meanwhile, threshold effect of human capital on
unemployment, and economic freedom is analyzed, respectively.

The relationship between formal and informal economy is defined at the second part. The
size of informal economy and its spatial difference in Europe is discussed at the third part,
whereas review of literature is introduced at the fourth part. While dataset is presented at the
fifth part, empirical methodology and findings are displayed at the sixth part. The primary
importance of this study is about its threshold emphasis, which is considered to arise from the
difference in development between Western and Eastern Europe. Main policies and
recommendations are stated at the conclusion part to decrease the size of the informal
economy in Europe.
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2. Nexus between Formal and Informal Economy

Informal economy has several different specifications as like subterranean, irregular,
hidden, shadow, clandestine, illegal and black (Feige, 1996: 7). Informal economy provides
illegal benefits due to the violation of the laws that establish the rules and institutions of taxes,
wage payments, and social security. Medina and Schneider (2018: 4) name shadow economy
as informal. Tanzi (1980: 428) defines informal economy as income arise from illegal and
unreported activities that are hidden from eye but, present at there. According to Schneider
and Enste (2000: 79), the definition of informal economy depends on the measurement method
of it. They define it as legal value ad creating activities, even if not taxed, and not registered.
People aim to hide from government authorities to avoid taxes and other regulations, and it is
different from the formal economic systems (Gershuny, 1979: 7). As a whole, informal economy
embodies all unmeasured economic activities, which are excluded from the measurement of
GDP (Carter, 1984: 209).

People, who are working in informal economy, get rid of rules, rights, regulations, and
punishment due to their illegal actions. This also affects official economy, and exchange of
goods and services. Informal economy represents activities that are unmeasured and
unreported, and could not be reflected to systems of monitoring (Feige, 1979: 6; 1996: 8).
Medina and Schneider (2018) describe informal economy as all economic activity away from
the track of official authorities in association with monetary, regulatory and institutional
foundations. Monetary factors are associated with hampering tax payments, and social security
constituents. Regulatory factors are connected with the burden of bureaucracy, whereas
institutional factors are related with weak rule of law.

Borlea et al. (2017: 20) state that informal economy has two main components. First is
related with undeclared work that employees and businesses aim to avoid taxes or market
regulations. Second is concerned with underreporting income, which aspires to deter tax
payment. According to Bayraktutan and Ustaoglu (2021), main reasons of informality can be
grouped under five headings as economic, legal, administrative, political and social. Informal
economy is all economic activities and data that are partially or completely excluded from the
knowledge of public authorities.

Tedds and Giles (2000: 8) deal with this case from the nexus of formal and informal
economy. A downward reduction in economic activity may cause job switch from formal to
informal economy. This switch increases the size of informal economy due to economic
contraction. An increase in unemployment rate has a positive impact on informal economy
based on this view. So, it captures Okun’s Law from this perspective. An increase in
unemployment rate reduces GDP and causes increment in informal economy (Sahnoun &
Abdennadher, 2019: 5).

Informal economy is seen as one of the important challenges as it induces inefficient
functioning of labor and goods markets. It harms the competition of firms, and stint people
from rights and guarantees by attracting them outside of the official framework. As a vicious
circle, it decreases the size of formal economy by distracting people from official framework
and conduces less public expenditure by reducing revenue of government (Dellanno, 2007:
253). On the other hand, households can spend less on goods and services at the contractionary
economic conditions, which also affects the revenue of informal economy. Thus, informal
workers are able to make less spending on formal goods, and they can earn less informal
income as like tips. Schneider and Enste (2000: 78) state that two-thirds of the revenue retained
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in the informal economy is instantly expended in the formal economy. Hence, stagnation of
economic activities has a negative influence on informal economy, which decreases the size of
it. Eventually, the net effect depends on the total weight of these two disparate forces (Tedds
and Giles, 2000: 8-9).

3. Informal Economy at the European Territory

Dellanno and Solomon (2008: 2538) divide the categorization of informal economy into two
as labor and size oriented. According to labor-oriented categorization, informal economy is all
income earning activities, except contract and legal employment. It has been proposed by
Schneider and Enste (2000: 107) that informal economy labor force enlarges and attract more
people due to high unemployment in European countries of OECD. Labor force of informal
economy arises from the evasion of tax and social security. According to size-oriented
categorization, it is the nexus between government regulation and business operation, which
enlarge out of the government recognition. However, the existence of informal economy
means that people in formal economy have to pay more taxes due to people who do not
(Ciutiene, 2015: 463). People, who obey rules, pay more taxes than they should pay due to
extensity of informal economy.

Borlea et al. (2017) declare that informal economy absorbs one-fifth GDP of the European
Union countries. At the same time, European Transition Economies have the highest rating of
corruption and informal economy. Enlargement of informal economy also brings problem for
the implementation of government policies. People, who are working in the informal economy,
can have intention to deceive and utilize from the social welfare system by asserting to be
unemployed. Even if these people do not pay taxes, they utilize from public services, which
reduces the quality of these services as a consequence (Dellanno and Solomon, 2008: 2537).

Table 1: Informal Economy Structure of European Countries

Country Groups Average Values
5 Western Europe 0.160
4 Scandinavian 0.187
13 Central Europe 0.216
4 Southern Europe 0.252
7 South-Eastern Europe 0.334
3 Eastern Europe 0.460

Source: Author’s Categorization based on The World Bank (2021).

The categorization of countries in European Continent is displayed in Table 1 for the period
of 1996-2018. European countries are clustered in 6 groups in terms of their geographic
locations. Informal economy is expressed as a ratio to GDP, and attained from The World Bank
(2021). In addition to this, country groups are demonstrated in Table 2.

Meantime Western Europe have the lowest informal economy rates, Eastern Europe have
the highest rates on average in whole period. The average informal economy of countries have
the lowest rate with 0.239 at 2018, whereas the average highest rate is 0.265 at 1996.
Meanwhile, average rates of whole countries exhibit a diminishing trend from 1996 to 2018,
which is discussed by Elgin et al. (2021). However, diminishing trend is not valid for the average
periods of 2008-2012, which suggests the impact of economic crisis on informal economy.
Switzerland has the lowest rate with 0.086 value, whilst Ukraine has the highest rate with 0.488
value on average. It is seen that Western Europe has relatively low level of informality in
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comparison with Eastern Europe. One of the reason of high informality in Eastern Europe can
be related with previous habits and implementation difficulties of new rules after transition. In
addition, this brings the inquiry of whether there is an income level impact on this result. It
should be concentrated how to increase spillover effect from West to East to cope with high
level of informality in Eastern Europe.

Table 2: European Territory Countries at Each Group

5 Western Europe 4 Scandinavian 4 Southern Europe

Belgium Denmark Italy

France Finland Malta

Ireland Norway Portugal
Netherlands Sweden Spain

United Kingdom

13 Central Europe

Austria Hungary Slovak Republic
Croatia Latvia Slovenia
Czech Republic Lithuania Switzerland
Estonia Luxembourg
Germany Poland

7 South-Eastern Europe 3 Eastern Europe

Albania Moldova Armenia
Bulgaria Romania Russia
Cyprus Turkey Ukraine
Greece

4. Review of Literature

Inflation, insufficient wages, and accelerating surplus of urban labor force lead high level of
informality in income generating processes of workers (Hart, 1973: 61). Gerxhani (2004: 278)
divides main reasons of informality into two motives as economic and non-economic.
Unemployment, inelastic labor market, a declining price of capital, recession, depreciation of
capital, and penetrating cost of production are the main incentives rising the size of informal
economy. People mostly resort unofficial path in order to evade taxation, avoid losing
government benefits, regulations and licensing requirements. Escalating of leisure time is one
of the important non-economic motives creating incentive to participate informal economy.
Moreover, quality of public institutions, size of government, and tax burden are other
important factors affecting the size of informal economy (Sahnoun and Abdennadher, 2019: 7).

Institutional level is an important determiner of informal economy. This is supported by
Sweidan (2017) that the effect of economic freedom on informal economy is negative and
statistically significant. People seek for alternative illegal ways at the case of less economic
freedom circumstances. Therefore, Economic Freedom Index of Heritage Foundation is taken
to consider institution and freedom level at this study. Economic Freedom Index is comprised
from the weighted mean sub-indices of judicial effectiveness, fiscal health, government
integrity, government spending, tax burden, property rights, monetary freedom, trade
freedom, business freedom, financial freedom, investment freedom, and labor freedom.

Todaro (1969: 138-140) interrogates the qualifying period of migrants before obtaining a
formal job in urban areas. The level of unemployment is one of the important arbiters of the
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probability of employment in the modern sector. This reflects the view of Banerjee (1983: 400)
that employment in informal economy serves as a harbor before the process of formal
employment. So, the absorption level of labor market is one of the key factors determining the
level of informal economy. People, who are not finding jobs in the official economy, are mostly
employed in the informal economy (Gupta, 1993: 137-138). Unemployment is taken into
consideration as one of the identifiers of informal economy, and the threshold effect of welfare
level on unemployment is discussed to reveal the net effect at the European Territory. Thus,
per capita real GDP is determined as one of the threshold variables at the analyzing part.

Capasso and Jappelli (2013: 167) states that firms investing in high technology are in need
of external funding. These firms decrease their credit costs by showing more collateral for their
investment. On the other hand, more collateral increases the expense of credit due to the
requirement of reporting revenue, and assets to financial intermediaries, and government for
tax accruals. Thereby, firms face with a dilemma of investing in high or low technology, where
low technology investment does not require disclosure of revenue, and external funding. It also
means a dilemma of formal and informal economy. An alternative view is held by Bittencourt
et al. (2014: 207) that firms, who undeclared their income to financial institutions, face greater
cost in the case of seeking a loan. Because, banks reimburse more monitoring cost, which is
reflected to the cost of credit for the demands of lesser-known firms. Financial development
enables more profitable investment by reducing cost of obtaining loan, and the informal
attempts (Capasso and Jappelli, 2013: 167).

Financial development reduces barriers of access to credit and rise incentive to work in
formal economy as a substitute of informal economy by increasing opportunity cost of
production in the informal economy (Henri, 2018: 2). However, low level of financial
development means shortage of loanable funds, highly financial constraints, and spillover of
informal economy (Bose et al., 2012: 621). So, financial development is evaluated as one of the
crucial indicators of informal economy and included into analysis.

Arouri et al. (2014) discuss the effect of skill, education, and human capital on informal
economy. Low-income citizens, who fail to find appropriate job in formal economy due to lack
of skills and education, find low-paid job in the informal economy. According to Porta and
Shleifer (2014), half of the economic activity belongs to informal firms in developing countries.
Informal firms mainly consist of less educated entrepreneurs and workers, and hardly
transform into formality in the long run. However, informality decreases slowly as the
development increases further. It has been argued by Gerxhani and Werfhorst (2013) that high
level educated people have less incentive to participate informal economy. Buehn and
Farzanegan (2013) declare that education can decrease informal economy, if political
institutions are open and transparent. It is stated by Ciutiene et al. (2015) that human capital,
and unemployment are the most crucial factors affecting the size of informal economy.
Thereby, Human Capital Index is included into analysis as a decisive of informal economy
leaning on average years of schooling.

Wu and Schneider (2019) examine the nonlinearity between economic development and
informal economy. It is expressed that relationship is U-shaped. Informal economy decreases
with the increment in per capita GDP at the low level of development. But two starts to move
together, after per capita GDP pass a certain level of threshold. At the same time, it is stated
that the increment in speed of development rises level of human capital, which also increases
living standards of people. Wu and Schneider (2019) investigate this relationship with panel
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data analysis in 158 countries for the period of 1996-2015. They also add inflation, financial
depth, openness and political stability as control variables into model. While inflation has
positive and statistically significant impact on informal economy, financial depth influences it
negatively.

Maddah and Sobhani (2014) emphasize the importance of informal economy from the
nexus of unemployment and inflation in 98 developing countries for the period of 1999-2007.
Empirical findings suggest that inflation and unemployment rates have statistically significant
and positive influence on informal economy. While inflation drives people towards informality
by reducing their purchasing power, unemployment downsizes their living standards under
subsistence level. Saafi et al. (2015) examine Tunisian economy with Toda and Yamamoto
(1995) method for the period of 1980-2009. Empirical findings reflect that there is
unidirectional causality running from unemployment to informal economy. Meanwhile, they
add misery index as a control variable, which influences informal economy positively, but it is
statistically insignificant.

Davidescu (2015) investigates the relationship between unemployment and informal
economy in Romania for the period of 2000-2010. ARDL model findings suggest that
unemployment negatively influences informal economy in the short run, whereas it has
positive effect in the long run. Dobre and Alexandru (2009) find a positive nexus between
informal economy and unemployment in Spain for the period of 1970-2007. Sahnoun and
Abdennadher (2019) asses the same relationship in 38 developing and 40 developed countries
with GMM model for the period of 2000-2015. Empirical results imply that there is
unidirectional and negative nexus running from unemployment to informal economy in
developing countries, whereas there is bidirectional and negative link in developed countries.
It is also demonstrated that high level of corruption contributes the growth of informal
economy and unemployment in countries who have low level of institutional quality. It is stated
that the effect of unemployment on informal economy is low, if institutional quality is high. A
similar view is claimed by Dreher et al. (2009) that increment in institutional quality lowers
corruption and informal economy. Institutional quality is one of the most crucial components
that determine the size of informal economy, and better institutions lower the size of informal
economy (Singh et al., 2012).

Buehn and Farzanegan (2013) investigate the influence of education on informal economy
in 80 countries for the period of 1999-2007. High level of institutional quality with together
educational attainment reduces informal economy. Gerxhani and Werfhorst (2013) search the
nexus between informal sector participation and formal sector in Albania based on survey data.
It is stated that highly educated people have less incentive to participate informal economy.
Berdiev and et al. (2018) study the relationship between sub-indices of economic freedom and
informal economy in 100 countries for the period of 2000-2015. Meanwhile, they include
education variable into analysis, but its impact is found statistically insignificant due to quality
variation of education across countries.

Bose et al. (2012) examine the relationship between banking development and informal
economy in 137 countries during the period of 1995-2007. Empirical findings indicate that
financial depth and the increment in efficiency of banking system reduces the size of informal
economy. A similar view is held by Berdiev and Saunoris (2016) that financial development
derogates informal economy. Din et al. (2019) focus on the subject in Malaysia for the period
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of 1970-2013. They discuss the impact of financial development, income, government
consumption, tax burden, and misery index on informal economy.

Bayar and Oztiirk (2016) investigate the interaction among financial development, informal
economy, and institutional quality in European Transition Economies for the period of 2003-
2014. Empirical findings reveal that an increase in financial development and institutional
quality bring down informal economy in the long run. Yereli et al. (2007) interrogate the effect
of informal economy on debt sustainability. According to findings, informal economy is not the
only factor increasing debt stock, but it is one of the factors. Kelmanson et al. (2019) state that
informal economy is alleviated in European Union countries, but still high in Eastern Europe.
Borlea et al. (2017) evaluate the relationship between corruption and informal economy in
European Union over the period of 2005-2014. While corruption positively affects informal
economy, both corruption and informal economy negatively affect economic growth.
Schneider (2005: 602) emphasizes that an increase in informal economy can lower tax income,
which ultimately shrink the quality and quantity of public goods and enhance the burden of
taxes in the official economy.

5. Dataset

Given the following framework above, the impact of financial development, human capital,
unemployment, inflation, and economic freedom on informal economy become the main focus
area of this study for the period spanning from 1996-2018. While countries are considered that
have territory in European Continent, balanced panel data is strictly designed for the whole
period. However, Andorra, Azerbaijan, Belarus, Bosnia and Herzegovina, Iceland, Kazakhstan,
Kosovo, Liechtenstein, Moldova, Monaco, Montenegro, North Macedonia, San Marino, Serbia,
and Vatican City are excluded due to lack of missing data, unfortunately. Dataset and definition
of variables are expressed in Table 3. Data of informal economy was taken from The World
Bank (2021), which is estimated leaning on MIMIC (Multiple Indicator Multiple Causes) method
as a ratio to GDP (see Bose et al. (2012), Elgin et al. (2021), Porta and Shleifer (2014), Saafi et
al. (2015)).

Table 3: Definition of Variables

Variables Series Sources
| MIMIC estimates of informal output per GDP The World Bank (2021)
FD Financial Development Index IMF (2021)
HC Human Capital Index PWT (2021)
UNEMP Unemployment, as a ratio of total labour force WDI (2021)
INF Inflation, consumer prices (annual change) WDI (2021)
EF Economic Freedom Index The Heritage (2021)
LGDP Log of GDP per capita, PPP (constant 2017 in $) WDI (2021)

FD is determined as a composite indicator in order to take into account the complex
structure of financial system based on Sahay et al. (2015), Capasso and Jappeli (2013), Din et
al. (2019). HC relies on schooling years and yield of education. It is attained from the Penn
World Table, and Feenstra et al. (2015: 3172) demonstrate the estimation method of HC (see
Henri (2018), Kelmanson et al. (2019), Buehn and Farzanegan (2013)). While per capita real
GDP (see Bittencourt et al. (2013), Wu and Schneider (2019)), unemployment (see Davidescu
(2015), Dobre and Alexandru (2009), Medina and Schneider (2018)), and inflation rates (see
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Henri (2018), Singh et al. (2012), Sahnoun and Abdennadher (2019)) are obtained from the
World Development Indicators (WDI, 2021), Economic Freedom Index (see Arouri (2014),
Sweidan (2017), Berdiev and Saunoris (2016), Berdiev et al. (2016)) is attained from The
Heritage Foundation (2021). All variables, which are expressed in percentage, are transformed
to ratio, and logarithmic transformation is realized for per capita real GDP.

Table 4: Descriptive Statistics

Mean Maximum Minimum Standard Deviation
| 0.252 0.543 0.081 0.102
FD 0.514 1.000 0.091 0.229
HC 3.121 3.821 1.881 0.350
UNEMP 0.088 0.275 0.018 0.043
INF 0.064 10.583 -0.045 0.383
EF 0.658 0.826 0.404 0.083
LGDP 10.267 11.701 8.081 0.640

Descriptive statistics of variables are summarized in Table 4, and correlation matrix is
displayed in Table 5. High correlation between LGDP and FD is taken into consideration at the
part of analysis.

Table 5: Correlation Matrix

| FD HC UNEMP INF EF LGDP
I 1.000

FD -0.741 1.000
HC -0.339 0.171 1.000

UNEMP 0.351 -0.352 -0.261 1.000
INF 0.133 -0.098 -0.109 0.039 1.000
EF -0.705 0.544 0.377 -0.338 -0.188 1.000

LGDP -0.841 0.835 0.313 -0.437 -0.164 0.676 1.000

6. Empirical Methodology and Findings

Unrestricted model is displayed in Equation 1, which includes all variables. This model is
diversified with two restricted models to clarify influence of thresholds at the second step. ¥; is
the full set of time effect, and &; ; is the random disturbance.

Lt = Bo+P1FD;¢ + BoHC; + BsUNEMP; ¢ + B4INF; . + BsEF; o + +0, + & €Yy

One of the issue in panel data estimation is about the cross sectional dependence. Cross
sectional dependence would not avoid consistent parameter estimation, but it induces
inconsistent standard error estimates of these coefficients. Driscoll and Kraay (1998: 549-550)
express that errors of Ordinary Least Square (OLS) estimation are biased, if cross sectional
dependence is neglected.

o S

Pesaran (2021: 22) introduce CD test for cross sectional dependence in Equation 2, which is
more appropriate for large N and small T dimensions. Cross sectional dependence is identified
with the null hypothesis of (Hy: Cov(eit, ejt) = 0) fori = j, against (Hy: Cov(su, Ejt) *0)

(2)
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alternative hypothesis for at least one pairwise of i # j (Menyah et al., 2014: 390). Friedman
(1937) and Frees (1995) tests are also applied to robust findings for the detection of cross-
sectional dependence.

Table 6: Panel Diagnostic Test Findings of Fixed Effect Models

Tests Restricted 1 Restricted 2 Unrestricted
LM, 591.781°¢ 675.913¢ 698.851°¢
LM~ 655.923¢ 639.914°¢ 636.773¢
Durbin Watson 0.259 0.244 0.251
Country/Time Effect Yes/Yes Yes/Yes Yes/Yes
Hausman Test 63.923¢ 40.637¢ 65.571

Cross Sectional Dependence

Pesaran CD 34.030¢ 28.468° 26.340°
Friedman 122.903°¢ 66.789°¢ 70.902¢
Frees 6.387°¢ 7.327¢ 7.011°

Note: ¢ indicates significance at 0.01 level.

Panel diagnostic test findings of fixed effect models are displayed in Table 6. While the null
hypothesis of LM, test is the fixed variances of all units, the null hypothesis of LM* is the non-
existence of first order autocorrelation. Durbin Watson test verifies first order autocorrelation,
if DW < 2. Existence of country and time effects are evaluated in all models and Hausman Test
is done to clarify the estimator of panel. Pesaran CD test is applied to clarify cross sectional
dependency. The null hypothesis of CD test is cross sectional independency (E (u;, u;s) = 0),
which is more appropriate for small T and large N dimensions (Kar et al., 2011: 691). Besides,
Friedman (1937) and Frees (1995) tests are also performed to diversify findings.

The existence of autocorrelation and heteroscedasticity is accepted in all models in Table 6.
So, White correction is used for autocorrelation and heteroscedasticity at the standard error
estimations of fixed effect. While country and time effects exist, Hausman Test verifies fixed
effect as the estimator. Pesaran (2021), Friedman (1937), and Frees (1995) tests imply the
existence of cross-sectional dependence in all models.

Table 7: Findings of Fixed Effect Estimations

Variables Restricted 1 Restricted 2 Unrestricted

Financial Development -0.041°¢ -0.025% -0.024°

Human Capital -0.015 -0.010 -0.012

Unemployment 0.155°¢ 0.139¢

Inflation -0.0002 -0.0001 -0.0005

Economic Freedom -0.083¢ -0.049°

Constant 0.377¢ 0.290° 0.325°¢

R? 0.629 0.363 0.515
Observation 828 828 828
Number of Groups 36 36 36

Note: 2, °, indicate significance at 0.1, 0.05 and 0.01 levels, respectively.
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Findings of fixed effect estimations are demonstrated in Table 7. Standard errors are
calculated by using White correction for heteroscedasticity and autocorrelation, which includes
robust standard errors in fixed effect estimations. Both unemployment and economic freedom
are dealt as threshold variables in Hansen (1999) method at the second part of the analysis. So,
restricted models exclude unemployment and economic freedom, respectively. Findings imply
that financial development and economic freedom have negative and statistically significant
impact on informal economy, whereas unemployment has positive and statistically significant
effect on informal economy. On the other hand, the influence of human capital and inflation is
statistically insignificant on informal economy.

Driscoll and Kraay (1998) state that cross sectional dependence conduces to inconsistent
standard error estimates of coefficients. A nonparametric correction is propounded for cross
sectional dependence, which is simulant to time series correction of nonparametric serial
dependence.

T ! T
. 1 - : |1 -
8. = argmin —z R.0)| -1 —Z 7 (6) 3)
o |T& T &
t=1 t=1
Driscoll and Kraay (1998) rely on estimator of GMM covariance matrix by hoarding
orthogonality condition of R for each value of N. While 6 is the parameter vector, S; is NRxNR
matrix of consistent estimator in Equation 3, which is necessary for the variance estimation of
GMM. Thus, estimation of non-parametric covariance matrix inclines robust standard errors for

the cross sectional dependence. Even if Driscoll and Kraay (1998) estimator is not only regarding
the fixed effect model, fixed effect is determined for model estimations at this study.

Table 8: Findings of Driscoll and Kraay (1998) Method

Fixed Effect

Variables Restricted 1 Restricted 2 Unrestricted
Financial Development -0.038° -0.032¢ -0.024°
Human Capital -0.025°¢ -0.039¢ -0.031¢
Unemployment 0.161° 0.145°¢
Inflation -0.0004 -0.0003 -0.0004
Economic Freedom -0.088°¢ -0.058°¢
Constant 0.408°¢ 0.374¢ 0.389¢
R?-within 0.472 0.571 0.598
Observation 828 828 828
Number of Groups 36 36 36

Note: ®, ¢ indicate significance at 0.05 and 0.01 levels, respectively.

Standard errors of Driscoll and Kraay (1998) method is robust for autocorrelation,
heteroscedasticity, and cross-sectional dependence, and estimations are demonstrated in
Table 8. Financial development has negative and statistically significant impact on informal
economy in accordance with fixed effect results. One-unit increment in financial development
decreases informal economy approximately by 0.024 in Unrestricted Model. This is consistent
with the findings of Capasso and Japelli (2013), and Berdiev and Saunoris (2016). Financial
development decreases the cost of loanable funds by reducing barriers to credit access, which
in turn means more profitable investment for the economy. Thus, financial development
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increases the mobility from informal economy to formal economy by making formal economy
more attractive for the financial needs of people.

Highly educated people have less incentive to attend informal economy, and it is expected
that increment in education should have contractionary pressure on informal economy. It is
seen that human capital has negative and statistically significant effect on informal economy.
This is in contrary with fixed effect findings, but Driscoll and Kraay (1998) estimator is seen
more reliable due to consider cross sectional dependence. One-unit increment in human capital
reduces informal economy approximately by 0.03 in Unrestricted Model. This is in consistency
with the findings of Gerxhani and Werfhorst (2013), and Buehn and Farzanegan (2013).

The impact of unemployment on informal economy depends on two disparate forces.
Growth of unemployment rate can increase informal economy due to job switch from formal
to informal economy. On the other hand, the increment in unemployment can also decrease
informal economy due to reduction in informal income arising from economic stagnation. So,
the net effect depends on the total weights of these two factors. The uptick in unemployment
influences informal economy positively and significantly, which is matching with fixed effect
findings. One-unit increment in unemployment rise informal economy by 0.145 in Unrestricted
Model. Moreover, threshold effect of welfare level on unemployment is further discussed in
threshold models to clarify whether income level differentiates the impact of unemployment
on informal economy, or not. Meanwhile, threshold effect of human capital on unemployment
is also discussed to elucidate whether level of human capital creates an effect on the
relationship between unemployment and informal economy, or not.

Inflation reduces purchasing power of people. So, it is expected to enlarge the size of the
informal economy. But there is no enough evidence for the statistically significant influence of
inflation on informal economy in both fixed effect and Driscoll and Kraay (1998) estimations.
This can be related with low level of inflation at the European Territory over the period of 2001-
2018, which was fluctuated between the bands of %1-7. Besides, inflation is less than %3 in 36
European Countries after 2012 on average.

People refrain to participate informal economy at the circumstances of high level of
economic freedom. So, people have less willing to attend illegal activities where freedoms are
widespread. This is mainly related with high level of market openness, rule of law, regulatory
efficiency, and government size, which are major sub-indices of Economic Freedom Index
(Gezer, 2020: 162). This is supported by Esposito and Zaleski (1999: 180) that economic
freedom promotes resource allocation and specialization by declining transaction cost of
protection of property rights. People lose their motivation to get in productive activities at the
low level of economic freedom, which increase informal economy. Therefore, it is expected
negative and statistically significant influence from economic freedom to informal economy.
One-unit increment in economic freedom reduces informal economy by 0.058 in Unrestricted
Model, which is in line with Sweidan (2017). In addition to this, the threshold effect of human
capital on economic freedom is further examined to clarify whether different level of human
capital affects the relationship between economic freedom and informal economy.
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6.1. Findings of Panel Threshold Fixed Effect

Hansen (1999: 345-349) introduces threshold regression to determine whether
observations can be clustered into classes for each value of the sample in balanced panel
model. The significance of the threshold is assessed with bootstrap method. So, threshold
variable divides regression into regime groups to evaluate whether a scalar value lies over
threshold, or not.

Vie = i + Bixiel (qie < ¥) + Baxiel (qie > v) + ey (4)
Threshold model is expressed in Equation 4 for two regimes, which can be stated for more
regimes as well. g;; is the scalar threshold variable, x;; is the k vector of explanatory variables,
y is the scalar threshold value, y;; is the dependent variable, I(.) is the indicator function, and
Bi and B, are the regression slopes of two regimes. Meanwhile, model can also be
demonstrated as like Equation 5:
_ (it Bixie t e, i <y
e A ®)
Ui + Blet + €it, qit > Y

Ordinary Least Square method is used to estimate [ coefficient with
(X*WM)'X* @) 1(X*(y)'Y™)) expression, where X* and Y* are deviated from within groups
(Wang, 2015: 122). However, threshold effect must be tested before regression estimations to
verify its existence. (Hy: 8; = ) is the null hypothesis of threshold effect (non-existence),
which is tested with F statistic, and significances of p-values are attained with a bootstrap
procedure (Hansen, 1999: 350-351).

F statistic is consecutively applied up to triple regime cases, and the acceptance of null
hypothesis reflect the number of regimes in model. Moreover, the confidence interval of each
threshold is stated with Lagrange Multiplier (LR) function, and threshold parameter can be
demonstrated with graphics as well.

Panel threshold method was implemented by adding regime dependent and threshold
variables. Unemployment is determined as regime dependent variable, and welfare level (log
of per capita real GDP) is specified as threshold variable.

Model 1:

BLUNEMP; + &, LGDP <X
Iy = Bo + B1FD; + BoHC; + B3INF; + BLEF; + 3 BRZUNEMP; + ¢;,1, < LGDP < 1, (6)
BSUNEMP; + ¢;, 1, < LGDP
Threshold adjusted version of model is signified in Equation 6, where 1 is the first threshold
variable, /12 is the second threshold variable, B2 is the slope coefficient of unemployment at

regime 1, B2 is the slope coefficient of unemployment at regime 2, and B3 is the slope
coefficient of unemployment at regime 3.
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Table 9: Number of Thresholds in Model 1

Tests for Single Threshold

F, 124.750
P —value 0.033
(critical values at %10, %5, %1) (45.684, 56.669, 86.615)
Tests for Double Threshold
F 61.380
P —value 0.030
(critical values at %10, %5, %1) (43.019, 50.556, 62.814)
Tests for Triple Threshold
F, 15.920
P —value 0.717
(critical values at %10, %5, %1) (43.022, 55.082, 78.995)

Firstly, the existence of threshold effect is tested with F statistic for single, double, and
triple regimes, respectively. The null hypothesis of no threshold effect is accepted at triple
threshold. So, the number of threshold is determined as two with triple regime consequences.

Table 10: Threshold Estimator at %95 Confidence Level in Model 1

Estimates Threshold Confidence Interval
A 9.045 [8.964; 9.056]
A, 9.785 [9.775;9.791]

Confidence intervals of threshold variables are demonstrated in Table 10. It is seen that
threshold estimates lie in confidence interval at %95 levels.

Figure 1: Graphical lllustration of Thresholds in Model 1

10
First Threshold

10
Second Threshold

Graphical illustrations of threshold values are demonstrated at Figure 1. First threshold
corresponds to $8476 per capita real income level, whereas second threshold matches with per
capita real income level of $17765.
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Table 11: Findings of Fixed Effect Threshold Panel Estimations for Model 1

Variables Estimates

Financial Development -0.016¢

Human Capital -0.027¢

Inflation -0.0008

Economic Freedom -0.045°¢
Unemployment LGDP < 2, A < LGDP <2, LGDP > A,

0.324¢ 0.159¢ 0.087¢
Constant 0.351¢

Note: ¢ indicates significance at 0.01 level.

Findings of panel threshold are demonstrated in Table 11. Financial development, human
capital, and economic freedom have negative and statistically significant impact on informal
economy, which is in accordance with Driscoll and Kraay (1998) findings. Inflation does not have
statistically significant effect on informal economy, which is compatible with previous findings
of fixed effects. The impact of unemployment is divided into three regimes based on welfare
level. Firstly, the net effect of unemployment is positive and statistically significant on informal
economy in all three regimes. But it is detected that the impact of unemployment is high on
informal economy, if welfare level is low. This can be expressed as subsistence effect of
unemployment on informal economy. If per capita real GDP level is low, the lofty effect of
unemployment arises on informal economy due to subsistence drive. One-unit rise of
unemployment induces 0.324 increments in informal economy, if per capita real GDP is less
than $8476. One-unit upswing of unemployment inclines 0.159 increments in informal
economy, if per capita real GDP lies between $8476 and $17765. In addition, one-unit uptick of
unemployment rises informal economy by 0.087, if per capita real income is more than $17765.

Model 2:

BLUNEMP; + ¢, HC < 4,
BZUNEMP; + &;,HC > 1,
Threshold adjusted second version of model is displayed in Equation 7, where 21 is the

threshold variable, B} is the slope coefficient of unemployment at regime 1, 52 is the slope
coefficient of unemployment at regime 2.

Table 12: Number of Thresholds in Model 2
Tests for Single Threshold

I; = By + B1FD; + +B,INF; + B3EF; + { ™

Fy 76.300
P — value 0.040
(critical values at %10, %5, %1) (59.634, 71.475, 90.051)
Tests for Double Threshold
F, 15.350
P — value 0.850
(critical values at %10, %5, %1) (60.568, 73.700, 83.736)
Tests for Triple Threshold
F3 11.540
P — value 0.967
(critical values at %10, %5, %1) (43.621, 52.413, 58.873)
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Human capital is determined as threshold variable, and unemployment is introduced as
regime dependent variable for Model 2. The null hypothesis of no threshold effect is accepted
at double threshold. So, there is strong evidence to claim the number of thresholds as one with
double regime results.

Table 13: Threshold Estimation at %95 in Model 2

Estimates Threshold Confidence Interval

X 3.0986 [3.0983; 3.0987]

Confidence interval of threshold variable is indicated in Table 13. It is seen that threshold
estimate lies in confidence interval at %95 level.

Figure 2: Graphical lllustration of Threshold in Model 2

3
Threshold

Graphical illustration of threshold value is presented at Figure 2. Threshold value
corresponds to 3.0986 human capital levels.

Table 14: Findings of Fixed Effect Threshold Panel Estimations for Model 2

Variables Estimates
Financial Development -0.045°¢
Inflation -0.00003
Economic Freedom -0.086¢
HC< 4, HC > 4,
Unemployment
0.109¢ 0.026°
Constant 0.326°

Note: ¢ indicates significance at 0.05, and 0.01 levels, respectively.

Panel threshold fixed effect estimation of Model 2 is presented in Table 14. Financial
development, and economic freedom have negative and statistically significant effect on
informal economy, which is compatible with Driscoll and Kraay (1998) findings. Inflation does
not have statistically significant influence on informal economy. The impact of unemployment
is divided into double regime based on human capital level. It is detected that the influence of
unemployment is low, if human capital level is high. This can be interpreted as education effect
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of unemployment on informal economy. If level of education is high in society, the effect of
unemployment on informal economy is low. One-unit upswing of unemployment increases
informal economy by 0.109, if human capital is less than 3.0986. On the other hand, one-unit
rise of unemployment inclines 0.026 increments in informal economy, if human capital level is
more than 3.0986.

Model 3:

BLEF; + &, HC < 1,
BZEF; + & ,HC > 1,
Threshold adjusted third version of model is identified in Equation 8, where il is the

threshold variable, 57 is the slope coefficient of economic freedom at regime 1, 82 is the slope
coefficient of economic freedom at regime 2.

I; = By + B,FD; + +B,UNEMP; + B3INF; + { @)

Table 15: Number of Threshold in Model 3

Tests for Single Threshold

Fy 114.490
P — value 0.020
(critical values at %10, %5, %1) (81.198, 96.074, 133.742)
Tests for Double Threshold
F, 25.260
P — value 0.803
(critical values at %10, %5, %1) (84.133, 94.166, 111.266)
Tests for Triple Threshold
F; 26.290
P — value 0.787
(critical values at %10, %5, %1) (61.713, 71.384, 91.822)

Human capital is specified as threshold variable, and economic freedom is determined as
regime dependent variable for the third version of model. The null hypothesis of no threshold
effect is accepted at double threshold. So, there is strong evidence to claim the number of
threshold as one with double regime findings.

Table 16: Threshold Estimation at %95 in Model 3

Estimates Threshold Confidence Interval
A 3.0986 [3.0984; 3.0987]

Confidence interval of threshold variable is displayed in Table 16. It is seen that threshold
estimate ranks in confidence interval at %95 level.
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Figure 3: Graphical lllustration of Threshold in Model 3

3
Threshold

Graphical illustration of threshold value is presented at Figure 3. Threshold value
corresponds to 3.0986 human capital level.

Table 17: Findings of Fixed Effect Threshold Panel Estimations for Model 3

Variables Estimates
Financial Development -0.041¢
Unemployment 0.138°¢
Inflation 0.00009
) HC< A4, HC > 4,
Economic Freedom
-0.067¢ -0.082°¢
Constant 0.310°¢

Note: ©indicates significance at 0.01 level.

Panel threshold fixed effect estimation of Model 3 is indicated in Table 17. Financial
development has negative and statistically significant effect on informal economy, whereas
unemployment has positive and statistically significant impact on informal economy. At the
same time, inflation does not have statistically significant effect on informal economy, which is
coherent with previous findings of Model 1 and Model 2. The impact of economic freedom is
divided into double regime leaning on human capital level. There are enough evidence to claim
that the impact of economic freedom differentiates depending on human capital level. This can
be defined as intellectual effect of freedom on informal economy. If level of education is below
a certain threshold, the effect of economic freedom on informal economy is less than high
education case. One-unit increment of economic freedom reduces informal economy by 0.067,
if human capital is less than 3.0986. On the other hand, one-unit enhancement of economic
freedom reduces informal economy by 0.082, if human capital is more than 3.0986.
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7. Conclusion

People, who are unemployed or tackling with economic bottleneck face with a dilemma of
transition from formal to informal economy. Informal economy comprises of all economic
activities away from the track and supervision of official economy. Some attend it to avoid tax
payment, market rules, or more payment to workers, and some others to benefit from social
security, and etc. in business life. Unemployment is one of the important arbiters of informal
economy, but the increment in unemployment creates two different impacts on it. It can
increase the size of informal economy due to flow of unemployed people to informality. It can
also decrease the size of it due to the reduction in informal income welding from economic
stagnation. Net effect depends on the weight of these two reverse forces.

This study investigates the main determinants of informal economy at the European
Territory for the period of 1996-2018. Financial development, human capital, unemployment,
inflation, and economic freedom are specified as the main determinants of informal economy
based on theoretical and empirical discussions, and their impacts on informal economy are
scrutinized with fixed effect, Driscoll and Kraay (1998) methods. While financial development,
human capital, and economic freedom have negative and statistically significant impact on
informal economy, economic freedom has the highest negative impact from the aspect of
magnitude. Thereby, improvements in market openness, rule of law, regulatory efficiency, and
government size will be effective policy tools to combat with informal economy at the
European Territory. Meanwhile, unemployment has positive and statistically significant
influence on informal economy, whereas the impact of inflation is statistically insignificant.

The positive impact of unemployment reflects also the weight of the net effect of
unemployment on informal economy. Moreover, it is presented that Eastern European
countries relatively have higher informal economy rates than Western Europe. It is decided to
interrogate whether there exists a welfare threshold for the impact of unemployment on
informal economy. So, Hansen (1999) method is performed at the second part of the analysis.
It is confirmed that the impact of unemployment on informal economy differentiates
depending on the level of per capita real GDP. The additive effect of unemployment is high at
the low level of per capita real GDP, whereas its influence goes down after certain threshold
levels. It is interpreted as subsistence effect of unemployment on informal economy. Therefore,
increasing employment and welfare level are major macroeconomic policy recommendations
to cope with informal economy.

Nowadays, economies are struggling to invest in new technologies of Industry 4.0, and
quality of labor force is getting more and more paramount day by day. Thus, level of human
capital is one of the crucial factors to catch and carry burden of development. This brings the
question of whether there is a human capital threshold to affect the unemployment impact on
informal economy into mind. Hence, the existence of threshold effect of human capital on
unemployment is interrogated with Hansen (1999) method. It is identified that the effect of
unemployment on informal economy differentiates depending on human capital level.
Enhancing effect of unemployment is low on informal economy above a certain threshold level
of human capital, whereas high effect is observed below a certain human capital threshold
level. It is stated as education effect of unemployment on informal economy. Thereby, projects
to increase average years of schooling, education quality, and human capital can be seen
important policy tools to reduce the impact of unemployment on the informal economy.
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Economic freedom comprises of freely functioning markets, wideness of property rights,
judicial effectiveness, fiscal health and integrity, freedom of trade, monetary, and business.
These are all closely related with the level of institutional quality, and democracy. Economic
freedom recovers functioning structure of systems in rule-based administrations. Meanwhile,
it is also observed that attractiveness of informal economy decreases in highly educated
society. Therefore, it is examined whether human capital creates a threshold in the effect of
economic freedom on informal economy. It is detected that the influence of economic freedom
on informality differentiates depending on human capital level. The influence of economic
freedom is high on informal economy above a certain human capital threshold level. This is
described as intellectual effect of economic freedom on informal economy.

One of the fundamental contributions of this study is about its threshold emphasis at the
European Territory. This can be originated from higher existence of informal economy in
Eastern Europe. Therefore, it is important to determine common policies at the European
Territory in order to combat with informal economy, which is also crucial to increase integrity
at the region. Besides, common policies will be beneficial to create spillover effect for the
reduction of informal economy. Policy recommendations can be ordered as rising institutional
quality, dissemination of training programs to increase human capital, intensification of rule-
based systems to increase willingness and motivation to work in official sectors, provision of
financial funds and resources for the business and educational needs of poors and
entrepreneur.
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1. Introduction

The study of complex systems has gained importance in recent literature. There are many
examples of complex systems in biology, neurology, linguistics, sociology, and economics. Some
complex systems demonstrate chaotic behavior.

Economics is essentially a social science. However, in the historical development of
economics, ideas and concepts are transferred to economics from fields of physics such as
thermodynamics. With the applications of methods from physics in economics, a heterodox
interdisciplinary research field called econophysics has emerged. Chaos theory is a field that
originated from physics but spread to social science fields including economics. This study is an
application of chaos theory in economics. Pioneering works of Stutzer (1980), Benhabib and
Day (1981), and Day (1982) demonstrated the usefulness of chaos theory in economic analysis.
After these studies, many studies appeared applying chaos theory in economics (Grandmont,
1985; Boldrin and Montrucchio, 1986; Deneckere and Pelikan, 1986; Grandmont, 1986;
Grandmont and Laroque, 1986; Farmer, 1986; Chiarella, 1988; Puu, 1991; Bala et al., 1998;
Mitra, 2001). Guegan (2009) surveyed the usage of chaos theory in economics and finance.

Although chaotic systems are defined with differential and difference equations precisely it
is impossible to predict their long-term behavior because small differences in initial conditions
amplified exponentially. Chaotic time series look random but their data generating mechanism
is deterministic. Fluctuations in a time series can be explained in two ways. Fluctuations in a
time series can be a result of stochastic dynamics or nonlinear chaotic dynamics. In stochastic
systems, fluctuations are the results of exogenous shocks. However, in nonlinear chaotic
systems fluctuations are created endogenously.

In the literature, there is an effort to detect chaos in times series from different fields. The
symptoms of chaos are positive maximum Lyapunov exponent, fractal dimension, and
nonlinearity. Chaos theory originated in meteorology with Lorenz (1965). There are two kinds
of tools to detect and analyze chaos named metric and topological tools. Metric tools include
BDS (Brock-Dechert-Scheinkman) test (Brock et al., 1996), correlation dimension, Lyapunov
exponent, and surrogate data testing. Topological tools include Recurrence Plot (RP) and
Recurrence Quantification Analysis (RQA).

In our paper, we have two research questions. Our first research question is whether
USD/TRY and EUR/TRY exchange rates are chaotic. To answer this research question, we
utilized methods such as correlation dimension, Lyapunov exponent, and surrogate data
testing. We answered this research question affirmatively. Our second research question is that
given USD/TRY and EUR/TRY exchange rates are chaotic, how do their chaotic properties
change through time. To answer this research question, we utilized RQA and Cross Recurrence
Quantification Analysis (CRQA) in our study.

The existence of chaos in economics has important consequences from both a theoretical
and a practical point of view. From the theoretical point of view existence of chaos implies that
it is possible to model the economic phenomena with mathematical models for example with
the difference or differential equations. From a practical point of view existence of chaos
implies that it is impossible to control the system in the long run. But to control the system in
the short run, different intervention strategies must be adopted for chaotic systems. Chaos in
economic time series also implies that neoclassic economic theory’s reductionist approach is
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not suitable for economics. Therefore, chaos theory improved the understanding of economics
and offers new approaches to the analysis of the economy.

Our paper is organized as follows: In part two we reviewed the literature. In part three we
presented the description of methods we used in our study. These methods include phase
space reconstruction, correlation dimension, Lyapunov exponent, surrogate data testing, RQA,
and CRQA. In part four we presented applications of methods reviewed in part there. In part
five we conclude our study.

2. Literature Review

In the literature, chaos has been extensively investigated in financial and economic time
series. In these investigations mostly correlation dimension, BDS test, and Lyapunov exponent
are used. This literature is surveyed in Faggini (2014, 2019). Literature investigating chaos in
exchange rates is summarized in Table 1.

Table 1: Literature investigated chaos in exchange rates

Year Author(s) Tools Results

1992 Bajo-Rubio et al. Grassberger-Procaccia test and  Evidence for chaos
Lyapunov test

1996 Sewell et al. BDS test Evidence for chaos

1997 Serletis and Gogas BDS test, NEGM test and Evidence for chaos
Lyapunov test

2001 Gilmore Close returns test No evidence of chaos

2002 Bask Lyapunov test No evidence of chaos

2002 Belaire-Franch et al. Recurrence Plot and Evidence for chaos
Recurrence Quantification
Analysis

2003 Schwartz and Yousefi BDS test, correlation  No evidence of chaos
dimension, and  Lyapunov
exponent

2007 Torkamani et al. Correlation dimension and Evidence for chaos

Lyapunov test
2007 Das and Das Lyapunov exponent and Evidence for chaos
surrogate data

2009 Liu BDS test, Lyapunov test, and Evidence for chaos
surrogate data

2010 Adrangi et al. BDS test, correlation  No evidence of chaos
dimension, and entropy test

In the literature, there are several papers that analyze how RQA measures change during
the time utilizing the sliding window approach (Bastos and Caiado, 2011; Piskun and Piskun,
2011; Moloney and Raghavendra, 2012; Soloviev et al., 2020). Piskun and Piskun (2011)
examined how RQA laminarity of major world stock market indexes changed over time and
demonstrated that laminarity measure can be used as a tool to reveal, monitor, analyze and
predict economic crises, crashes, and financial bubbles. Moloney and Raghavendra (2012)
investigated phase transition in the Dow Jones Industrial Index from a bull market to a bear
market using RQA. Authors demonstrated that when the scaled variance and uncertainty are
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rising the determinism and predictability of markets collapse. In these cases, the market loses
its deterministic structure and behaves in a random manner. Soloviev et al. (2020)
demonstrated that in complex economic systems, RQA measures can be employed as indicators
and precursors of critical events such as crises in the economy. Authors showed that RQA
measures such as LAM, DET, Vmean, Lmax, and ENTR are sensitive to economic crises in history.
During the economic crises, these measures drop significantly.

Our study makes a significant contribution to the literature. There is literature investigating
chaos in economic time series. However, in this literature, chaos in USD/TRY and EUR/TRY
exchange rates are not investigated. Our study is the first study investigating chaos in USD/TRY
and EUR/TRY exchange rates. Our second contribution to the literature is the application of the
RQA and CRQA to the USD/TRY and EUR/TRY exchange rates to demonstrate how chaotic
properties are changed through time. Our study is the first study applying RQA and CRQA to
the USD/TRY and EUR/TRY exchange rates. Therefore, our study fills a gap in the existing
literature.

3. Preliminaries
3.1. Phase Space Reconstruction

Deterministic nonlinear time series analysis methods are initialized with phase space
reconstruction by an embedding process. According to Takens’ (1981), embedding theorem
reconstruction of phase space by time-delay embedding procedure preserves the system’s
original attractor from the one-dimensional output of the system. Initially, there is one-
dimensional time series which is observed from the system as below:

X = (X1, X2, X3, ) Xp) (1)
To reconstruct phase space of X, two parameters named as time delay t and embedding

dimension D must be determined. Therefore, the first vector of reconstructed phase space X;
becomes:

X1 = (X1, X140 X1420 = X14(D-1)7) (2)

In this way coordinates of reconstructed phase space can be expressed as a matrix below:

X1 X1 X147 x1+(D_1)T
X = X_z _ ' X2 Xa4r : "xZ+(l:)—1)r 3)
XTl—(D—l)T xn—(D—l)T xn—(D—Z)T e Xp

To determine time delay T and embedding dimension D, false nearest neighbors and mutual
information methods are proposed in the literature (Huffaker et al., 2017). However, Zbilut
(2005) proposed that for economic time series, time delay T can be taken as 1 and embedding
dimension D can be taken as 10 empirically. In this work, we followed Zbilut’s (2005) proposal
and adopted these parameter values. This selection is in line with the works of Strozzi et al.
(2007), Strozzi et al. (2008), Bastos and Caiado (2011) and Xing and Wang (2020).
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3.2. Correlation Dimension

To qualify a system as chaotic, its fractal dimension must be fractional (noninteger). A fractal
is identical to itself on all dimensions since it includes an infinite number of copies of itself. The
number of variables required to define the system is determined by the fractal dimension.

A fractal dimension can be calculated in a variety of ways, such as the Hausdorff dimension,
information dimension, correlation dimension, box-counting dimension. However, these fractal
dimension calculation methods do not always give the same result. The correlation dimension,
which is suggested by Grassberger and Procaccia (1983), possesses some advantages such as
quick implementation and straightforwardness.

Correlation sum is a metric that quantifies the ratio of points separated by a small distance,
and defined as below:
1
C(N,m’ 5) = msttissNG) (5 - ”Xt _Xs") e>0 (4)
In the statement above O represents Heaviside function and |.|| represents norm operator.

The correlation function determines the likelihood that the distance between a pair of
randomly selected points is less than €. The correlation dimension is calculated from the
correlation sum. To calculate correlation dimension, it must be specified how C(N,m,¢)
changes as € changes. When € is increased, C(N,m, €) increase because the number of nearby
points increases. Grassberger and Procaccia (1983) demonstrated that for small &, C(N, m, &)
increase at rate D.. Therefore, the following approximation can be written:

C(N,m,e) ~ &P (5)
So, the correlation dimension can be calculated from the following limit:

1. logC(Nm,e)
D, = lim RS )

As seen above correlation dimension depends on the choice of embedding dimension,
selection of radius &, and the norm operator. Brock (1986) and Kugiumtzis (1997) found that

the Euclidian norm generates the most reliable results.
3.3. Lyapunov Exponent

Although chaotic systems have deterministic time evolution it is impossible to predict the
far future of these systems. In chaotic systems, small changes in initial conditions are amplified
exponentially. The Lyapunov exponent is a value that measures a system’s sensitivity to initial
conditions. Since sensitivity to initial conditions is a hallmark of chaos, the Lyapunov exponent
can be used to detect chaos in a dynamical system. If a system has sensitive to initial conditions,
trajectories that are initially close will be separated with exponential rates. However, if the
system is chaotic this divergence will not explode and trajectories will remain in a bounded set.
This divergence of trajectories is measured by the maximal Lyapunov exponent. According to
the sign of the Lyapunov exponent, initially, infinitesimally close trajectories can converge or
diverge.

Methods for estimating the Lyapunov exponent falls into two classes. These are direct
methods and Jacobian methods. Both methods are based on embedding procedure. The idea
under these methods is to track two nearby points and determine the divergence rate of the
trajectories from these points.
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The direct methods are presented by Wolf et al. (1985) and Rosenstein et al. (1993) and are
based on tracking the divergence rate of nearby points. The method of Rosenstein et al. (1993)
is presented below:

This method begins with time delay embedding of initial time series. After that, each point’s
nearest neighbor is determined. In this process nearest neighbor of reference point X; is
denoted as X; and following expression can be written:

d;(0) = min|[x; — X (7)
J

In the expression above dj(O) denotes the initial distance betweenjth point and its nearest
neighbor, and ||-|| indicate the norm. By averaging the divergence rate of the nearest neighbors,
the largest Lyapunov exponent can be determined. Therefore j* nearest neighbor pair of
points separated with a rate of maximal Lyapunov exponent as below:

d](l) ~ C]_ell(i-At) (8)

In the expression above C; denotes the initial separation of the nearest trajectories. If it is
taken the logarithm of both sides, the following equation is obtained.

Ind;(i) = InC; + 4, (i - At) (9)

The previous expression denotes roughly parallel lines (for j = 1,2, ..., M) each having a

slope approximately proportional to A;. Then the maximal Lyapunov exponent can be
calculated by the least-squares method by an average line denoted as below:

y(@) =+ (Ind; (i) (10)
In the expression above (-) indicates the average for all j.

3.4. Surrogate Data Testing

Surrogate Data Testing is a method to determine whether the data is linear or nonlinear
(Schreiber and Schmitz, 2000). Both deterministic chaotic and linear stochastic data are seemed
to be irregular but their data generating mechanisms are very different. Surrogate data tests
involve resampling of original time series by bootstrapping methods. However, during this
resampling, some parameters are fixed. In surrogate data testing null and alternative
hypotheses are defined as below:

H, (Null hypothesis): Data is generated by a linear process.
H, (Alternative hypothesis): Data is generated by a nonlinear process.

The surrogate data method, which is presented by Theiler et al. (1992), involves the steps
below:

1. The null hypothesis H, compatible with the generation process of the observed time
series is determined.

2. Generate a set of resampled series consistent with H,. These series are different
implementations of the hypothetical process and are called surrogate series.

3. A discriminating statistic is computed and the distribution of this statistic is obtained.

4. Obtained value of discriminating statistic from original series compared with the
distribution of discriminating statistic obtained from surrogate series by using a significance
test.
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For example, assume that we want to test a time series for nonlinearity. In this case, the
null hypothesis is formed as “data is generated by a linear process”. According to this null
hypothesis, several Gaussian linear series is generated. A suitable statistic is estimated from
the original series and each surrogate and it is investigated whether this observed statistic is
significantly different from surrogates.

If there is a significant difference between these statistics, the null hypothesis which
assumes linearity is rejected and can be concluded that original time series data is not
generated by a linear process.

In this surrogate data testing procedure several discriminating statistics such as Lyapunov
exponent, entropy, and correlation dimension. In this work, we used the time reversibility
statistic as a discriminating statistic. The time symmetry statistic measures the asymmetry of a
time series under time reversal by calculating the following expression:

Els, - shi1] — E[s7: * Spa1] (11)
Linear stochastic time series are symmetric beneath time reversal. Therefore, this statistic
can be utilized to test linearity.

Surrogate data testing procedure tests whether the series is generated by following the
ARMA process:

Xt = Z{Vil aixe_; t+ Z?Lo big,_; (12)

The Fourier power spectrum of the surrogate series and original series are the same. This is
accomplished by performing a Fourier transform on the original time series, randomizing the

phase, and obtaining surrogates by inverting the transform. (Theiler et al., 1992; Schreiber and
Schmitz, 2000).

3.5. Recurrence Plot (RP) and Cross-Recurrence Plot (CRP)

A recurrence plot is a visual tool that shows recurrences (repetitions) of the time series in
reconstructed phase space (Eckmann et al., 1987). If the distance between two coordinates in
different time indices is smaller than a threshold parameter T then we called this a recurrence
or repetitions. We express these repetitions in a two-dimensional matrix whose rows and
columns correspond to time indices. Therefore, the RP matrix can be expressed as below:

RPy; = (T — [|X; - X;]|) (13)

In the statement above O represents the Heaviside function which translates distances
greater than T to 0 and smaller than T to 1.

In RP diagonal and vertical (horizontal) lines have special meanings. In an RP a diagonal line
observed when RP;,; i, = 1 for k = 1..1. These diagonal line patterns mean that similar
states lead to a similar future so it reflects predictability of the dynamics. Also, in an RP a vertical
(horizontal) line is observed when RP; j,, = 1 (RP;4y; = 1) (k = 1, ..., v). These patterns are
observed if a state changes very slowly or does not change. In other words, the system is
trapped in a state for some duration.

Cross Recurrence Plot (CRP) is similar to recurrence plot but it compares two different time
series instead of one and reveals recurrences of two-time series (Marwan et al., 2002).

To plot CRP first two time series with equal length are embedded with the same parameters
one time series is plotted on the x axis and the other time series is plotted on the y axis. CRP
can be represented by the following expression:
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CRPy; = 0(T = [|X; = ¥j[]) (14)

As in RP, we investigate vertical, horizontal, and diagonal line patterns in CRP. Unlike RP,
CRP is not symmetric around the main diagonal.

RP and CRP methods can be applied successfully to short and nonstationary data.
3.6. Recurrence Quantification Analysis (RQA)

Since RP is a visual analysis tool interpretation of an RP involves the subjectivity of the
observer. Sometimes it is hard to interpret RP. Two overcome this subjectivity RQA is developed
(Zbilut and Webber, 1992; Marwan and Kurths, 2002; Zbilut, 2005). In RQA simple pattern
recognition algorithms are applied to RP and some measures are calculated. Some RQA
measures are based on diagonal lines and some of them are based on vertical (horizontal) lines.
Calculations of RQA measures are presented below:

Determinism (DET) is a measure that takes into account diagonal lines and reflects the
predictability of the system. Here deterministic means similar present leads to similar future.
So, the present determines the future. It is known that in RPs short and absent diagonal lines
reflect stochastic dynamics and long diagonal lines reflect deterministic dynamics. Determinism
measure is calculated as below:

_ P

. lp(
DET = min ®

SN LIPQ)

In the expression above P (1) denotes frequency distribution of diagonal lines with length L.

(15)

The length of the longest diagonal line (Lmax) RQA measure reflects the stability of the
system. A high longest diagonal line length means a more stable system. The inverse of this
measure reflects the maximal positive Lyapunov exponent. The length of the longest diagonal
line is stated as below:

Lmax = max ({{;;i = 1, ..., N,}) (16)

In the expression above the number of diagonal lines represent with N;.

The mean length of the diagonal lines (Lmean) is reflected by the diagonal lines’ average
length. This measure can be thought of as mean prediction time This measure can be expressed
as below:

IP(1)
P()

Z{\lein
P

Laminarity (LAM) is defined as the percentage of points in RP which constitute vertical lines.
This pattern indicates that state dynamics change very slowly or do not change et al. Laminarity
reflects laminar phases (intermittency) in the system and shows chaos-chaos transitions.
Laminarity can be calculated as below:
It VP)
LAM = S or )

In the statement above frequency distribution of the vertical lines of lengths, v is denoted
with P(v).

Trapping time (Vmean) RQA measure indicates the average length of the vertical lines. This
measure shows the average time that the system is trapped in a state. Trapping time is
calculated as below:

Lmean = (17)

min

(18)
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St in VP()

Z{y:vminp(”)
The recurrence rate (REC) measure reflects the fraction of recurrence points. It shows the

probability of recurrence in the system. The recurrence rate is calculated as follows:

1 ..
REC = Y1 RP(i,)) (20)

Vmean = (19)

Shannon entropy (ENTR) reflects the distribution of diagonal line segments. This measure
reflects the complexity and diversity of deterministic dynamics in the system. If ENTR value is
high this means a high complexity and diversity and if ENTR value is low this means a low
complexity and diversity. The Shannon entropy is calculated as below:

ENTR = - 3L, . p(Dlnp(D) (21)
In the statement above p(l) denotes the probability that a diagonal line has exactly length

3.7. Cross Recurrence Quantification Analysis (CRQA)

In CRQA measures such as determinism (DET), the average length of diagonal lines (L) and
recurrence rate (RR) are calculated (Coco and Dale, 2014; Wallot and Leonardi, 2018; Wallot,
2019). These CRQA measures are calculated similarly to their RQA counterparts.

In CRQA if the two time series visit the same phase regions then longer diagonals are
obtained. Otherwise, short diagonals are obtained. Diagonal lines show synchronization
between two series. Average diagonal line length reflects the duration of synchronization
between two series. If the two series much more resemble each other diagonal structures are
increased.

4. Application

In this work, we analyzed USD/TRY and EUR/TRY exchange rates with nonlinear time series
analysis methods. Our data spans 03-01-2005 and 27-11-2020 and consist of daily values. In the
embedding procedure, we set the embedding dimension to 10 and the time delay to 1. In our
analysis, we utilized the sliding window method. We set the window size to 400 days and the
window step to 50. All calculations are performed using R software. Time series graphs of
USD/TRY and EUR/TRY exchange rates are shown in Figures 1 and 2 respectively.

By using the method of Grassberger and Procaccia (1983) calculated correlation sum and
correlation dimension values for different radiuses and embedding dimensions are given in
Figures 3 and 4 for USD/TRY and EUR/TRY respectively.

By using the method proposed by Rosenstein et al. (1993) maximal Lyapunov exponents are
estimated. According to this method estimated maximal Lyapunov exponents are 5.47076 and
4.099307 for USD/TRY and EUR/TRY respectively. Since maximal Lyapunov exponents are
positive, the system is sensitive to initial conditions. This finding is a sign of chaos. These
estimates are obtained from average slopes of lines fitted to divergence graphs shown in
Figures 5 and 6.

We also carry out surrogate data testing. As seen in Figures 7 and 8 for both USD/TRY and
EUR/TRY exchange rates statistics obtained from original data are significantly different from
surrogate data statistics. Therefore, we reject linearity for both USD/TRY and EUR/TRY
exchange rates and assume nonlinearity.
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Change in determinism (DET) for USD/TRY and EUR/TRY exchange rates are shown in
Figures 9 and 10. After the period between 31-8-2012 and 14-3-2014 determinism tends to fall.
This means predictability is decreased after this period. For the USD/TRY exchange rate
minimum determinism value is observed on dates between 4-10-2019 and 23-3-2018. And for
EUR/TRY exchange rate minimum determinism is observed on dates between10-8-2018 and
21-2-2020.

Change in length of the longest diagonal line (Lmax) for USD/TRY and EUR/TRY exchange
rates are shown in Figures 11 and 12. As we stated above a high longest diagonal line length
means a more stable system. Figures 11 and 12 reveal that stability is decreased after the
period 29-3-2013 and 10-10-2014. This inference is compatible with a change in determinism.

Changes in mean length of the diagonal lines (Lmean) for USD/TRY and EUR/TRY exchange
rates are shown in Figures 13 and 14. This measure reflects the mean prediction time of the
system. When we look at these figures there are peaks at the period between 12-3-2005 and
22-9-2006 in both series. There is another peak in the USD/TRY exchange rate at the period
between 3-2-2012 and 16-8-3013. EUR/TRY graph shows two additional peaks at the period
between 5-3-2010 and16-9-2011 and also between 22-6-2012 and 3-1-2014.

Change in laminarity for USD/TRY and EUR/TRY exchange rates are shown in Figures 15 and
16. Like determinism, laminarity shows the tendency to fall after the period between 31-8-2012
and 14-3-2014. This means the irregularity becomes intense after this date. Also, at dates
between 23-3-2018 and 4-10-2019, there is a sharp decrease in laminarity which reflects the
highest irregularity of changes in prices.

Changes in trapping time for USD/TRY and EUR/TRY exchange rates are shown in Figures 17
and 18. For the USD/TRY exchange rate, trapping time has a maximum value at periods
between 23-5-2005 and 1-12-2006 and also between 16-8-2013 and 3-2-2012. After the second
maximum value, trapping time tends to decrease. For EUR/TRY exchange rate, trapping time
has a maximum value at periods between 14-3-2005 and 22-9-2006. In addition to this
maximum trapping time value, there are additional two peaks at periods between 29-5-2009
and 10-12-2010 and between 25-11-2011 and 7-6-2013. After the second peak, trapping time
tends to decrease. Compatible with determinism and laminarity after the period between 31-
8-2012 and 14-3-2014 trapping times decrease. This reflects that the series become irregular
after this date. Trapping time figures are similar to the mean length of the diagonal lines’
figures.

Change in Shannon entropy for USD/TRY and EUR/TRY exchange rates are shown in Figures
19 and 20. As seen in figures Shannon entropy decreased after the period between 31-8-2012
and 14-3-2014. This means that complexity is reduced after that period. Entropy takes
minimum values at the period between 23-3-2018 and 4-10-2019. This is also the minimum of
laminarity.

In Figure 21 determinism of USD/TRY exchange rate and central bank reserve are compared.
To make a meaningful comparison we normalize each series with z-scores. As seen from the
figure there is downward co-movement after the period between 31-8-2012 and 14-3-2014 in
both series. Also, a lagged relationship is seen between determinism and central bank reserve
after that period.

In Figure 22 laminarity of the USD/TRY exchange rate and central bank reserve are
compared. Again these two series are normalized with z-scores. As in Figure 21, there is a
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downward co-movement of laminarity and central bank reserve after the period between 31-
8-2012 and 14-3-2014 in Figure 22.

In this work, we also carry out CRQA. We investigated the changes in CRQA measures such
as recurrence rate (RR), determinism (DET), and the average length of diagonal lines (L). Change
in CRQA measure recurrence rate is shown in Figure 23. A high recurrence rate means similar
dynamics between series. Change in CRQA measure determinism is shown in Figure 24. High
values of determinism reflect the synchronization of the two time series. Change in CRQA
measure of the average length of diagonal lines is shown in Figure 25. This CRQA measure
reflects the duration of the synchronization of the two time series.

5. Results and Conclusion

For both USD/TRY and EUR/TRY exchange rates, we obtained positive maximal Lyapunov
exponent estimates. This finding indicates sensitivity to initial conditions and constitutes
evidence for chaos. Also, our application of surrogate data tests indicates nonlinearity in both
exchange rates. This is another evidence of chaos. Since the calculation of a single correlation
dimension is difficult and involves subjective judgment, we did not calculate single correlation
dimensions. We only supplied correlation sum and correlation dimension graphs for different
embedding and radius values in Figure 3 and Figure 4.

Whether there is chaos in exchange rates has important consequences for theoreticians and
policymakers. Detecting chaos in the economy adversely effects the validity of the neoclassical
theory and the results of neoclassical intervention policies. Since in chaotic systems there is
sensitivity to initial conditions prediction of chaotic systems, in the long run, is impossible. This
fact is referred to as the butterfly effect. The main result of the chaos in exchange rates is that
exchange rates can only be affected by intervention policies in the short run. In the long run, it
is not possible to influence exchange rates with interventions. Chaotic properties of exchange
rates negatively affect the success of neoclassical intervention policies. The existence of chaos
in exchange rates necessitates different intervention strategies for policymakers to regulate
and stabilize the market. Also, the existence of chaos in USD/TRY and EUR/TRY exchange rates
means that neoclassic economic theory’s reductionist approach is not suitable for the analysis
of these exchange rates. Therefore, our results are valuable and have implications for
theoreticians and policymakers.

Our results indicate that after 2014 both USD/TRY and EUR/TRY exchange rates become
more unpredictable, more irregular, more unstable, and more random. This finding is
compatible with the general situation of the Turkish economy. After this date, the general
situation of the Turkish economy deteriorated. This observation is compatible with the increase
of Turkey's risk premium after that date. When we look at the change in laminarity for USD/TRY
and EUR/TRY exchange rates (Figure 15 and 16) in the period between 23-3-2018 and 4-10-
2019 a collapse is observed. This collapse period corresponds to local peaks in USD/TRY and
EUR/TRY exchange rates (Figure 1 and Figure 2). In line with the literature (Piskun and Piskun,
2011; Moloney and Raghavendra, 2012; Soloviev et al., 2020), this collapse reflects a critical
state and indicates a crisis.

As seen from Figures 21 and 22 reserves of the central bank of Turkey decreased steadily
after 2014. This decrease can be a result of central bank intervention to stabilize the exchange
rates. However, after 2014 both regularity (laminarity) and predictability (determinism)
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declined with central bank reserve. Therefore, it can be said that possible intervention of the
central bank in the foreign exchange market could not stabilize and regulate the market.

When CRQA measures are evaluated, there is no clear significant difference between before
and after 2014 as in RQA. This shows that the interaction between the two exchange rates is
independent of the Turkish economy.

For future studies, chaos can be investigated in different exchange rates by using presented
methods such as correlation dimension, Lyapunov exponent, surrogate data testing. Also, RQA
and CRQA can be applied to different exchange rates. In this study, we utilized daily data. For
future studies data with higher time frequencies can be investigated.

Figure 1: USD/TRY exchange rate

USD/TRY Exchange Rate
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Figure 2: EUR/TRY exchange rate
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Figure 3: Correlation sum and correlation dimension for USD/TRY exchange rate
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Figure 4: Correlation sum and correlation dimension for EUR/TRY exchange rate
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Figure 5: Maximal Lyapunov exponent estimation for USD/TRY exchange rate
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Figure 6: Maximal Lyapunov exponent estimation for EUR/TRY exchange rate
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Figure 7: Surrogate data testing for USD/TRY exchange rate
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Figure 8: Surrogate data testing for EUR/TRY exchange rate
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Figure 9: Change in RQA determinism for USD/TRY exchange rate
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Figure 10: Change in RQA determinism for EUR/TRY exchange rate
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Figure 11: Change in RQA longest diagonal line length for USD/TRY exchange rate

Length of the Longest Diagonal Line
400~

2006-01-01 2007-01-01 2008-01-01 2008-01-01 2010-01-01 2071-01-01 2012-01-01 2013-01-01_ 2014-01-01 2015-01-01 2016-01-01 2017-01-01 2018-01-01 2019-01-01 2020-01-01 2021-01-01

425



Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

Figure 12: Change in RQA longest diagonal line length for EUR/TRY exchange rate
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Figure 13: Change in RQA mean length of the diagonal lines for USD/TRY exchange rate
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Figure 14: Change in RQA mean length of the diagonal lines for EUR/TRY exchange rate
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Figure 15: Change in RQA laminarity for USD/TRY exchange rate
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Figure 16: Change in RQA laminarity for EUR/TRY exchange rate
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Figure 17: Change in RQA trapping time for USD/TRY exchange rate
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Figure 18: Change in RQA trapping time for EUR/TRY exchange rate
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Figure 19: Change in RQA Shannon entropy for USD/TRY exchange rate
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Figure 20: Change in RQA Shannon entropy for EUR/TRY exchange rate
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Figure 21: Change in RQA determinism and central bank reserve. Red line denotes central
bank reserve and blue line denotes determinism
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Figure 22: Change in RQA laminarity and central bank reserve. Red line denotes central bank
reserve and blue line denotes laminarity
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Figure 23: Change in CRQA recurrence rate
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Figure 24: Change in CRQA determinism
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Figure 25: Change in CRQA average length of diagonal lines
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Kullanilarak Refah Gostergelerine Gére Siralanmasi ve
Biitiinlesik Bir Coziim Onerisi

Ranking OECD Countries according to Well-being
Indicators Using TOPSIS, VIKOR and GRA Methods and
an Integrated Solution Offer

Oz

Ulkelerin refah seviyelerini lgmek amaciyla ekonomik
gostergelerin yaninda farkl gostergeleri de igeren
indeksler gelistirilmistir. OECD tarafindan gelistirilen
Daha lyi Yasam Girisimi, lilke vatandaslarinin refah bir
yasam siurdirmelerini saglayan ve politika yapicilara
sinyaller gonderen en 6nemli ve kabul gérmus girisimler
arasinda yer almaktadir. Bu ¢alismada, OECD Ulkelerinin
refah gostergeleri altinda siralamasini gergeklestirmek
izere TOPSIS, VIKOR ve Gri iliskisel Analiz (GRA)
yontemleri kullaniimigtir. Analizlerde, esit ve entropi
tabanli agirliklandirma ile karar verme yontemleri
uygulanmis ve devaminda Copeland yontemi ile
butlinlesik ¢ozim elde edilmistir. Bitlnlesik ¢ozimu
elde etmek icin Copeland yénteminden daha dinamik bir
model onerilmis ve 6nerilen model igin pseudo kod
gelistirilmistir.

Abstract

Indexes including different indicators besides economic
indicators have been developed in order to measure the
welfare levels of countries. The Better Life Initiative
developed by the OECD is considered among the most
important and accepted initiatives that enable the
citizens of the country to lead a prosperous life and send
signals to policy makers. In this study, TOPSIS, VIKOR
and Grey Relational Analysis (GRA) methods were used
to rank OECD countries under welfare indicators.
Decision making methods were applied with equal and
entropy-based weighting in the analyses, and then an
integrated solution was obtained with the Copeland
method. A more dynamic model than the Copeland
method was proposed to obtain the integrated solution
and a pseudo-code was developed for this proposed
model.
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1. Girig

1960’li yillardan giinimiize kadar basta Avrupa ve ABD olmak Uzere pek ¢ok kitada
toplumlarin ve devletlerin farkli konulardaki performanslari sosyal gostergelerle 6lgilmektedir.
Yillardir refah ile iliskilendirilen sosyal gostergelerin ilk 6nemli kayitlari, NASA uzay programinin
ABD toplumu Uzerindeki etkilerini 6lcmeye dayanmaktadir (KGrreveski, 2011: 38). Ulusal ve
uluslararasi bu goéstergelerin uzun silire boyunca geliserek var olmasinda; sonuca dayali hesap
verebilirlik sistemlerinin, performansa dayali hizmet modellerinin ve demokratiklesme
planlarinin ortaya cikarilarak verimliligi artirmayi ve politika yonetimini degistirmeyi temin
altina almasi gosterilmektedir (Dooren ve Aristigueta, 2005: 2). Vogel (1997), sosyal
gostergelerin asil amacinin hayat sartlari ve yasam kalitesi konularini siyasi giindeme getirerek;
hukumetlere, is diunyasina, diger kuruluslara ve kamuya sinyaller gondermek oldugunu dile
getirmistir.

Refah olglimiiniin, 6zellikle ¢ogu diinya ekonomisini agir bicimde etkileyen 2008 ekonomik
krizinin ardindan, artan bir ilgiye sahip oldugu gorilmektedir. GSYH’nin refah lzerinde iktisadi
olarak anlamli bir etkisi olmakla birlikte refahi tek basina temsil edebilecegi algisi bulunmaktadir
(Peiré-Palomino ve Picazo-Tadeo, 2018: 847). Ancak bunun yeterli olmadigi, refahin ve
nihayetinde yasam doyumunun arkasinda daha pek c¢ok unsurun yer aldigi siklikla
vurgulanmaktadir. Bununla birlikte, ekonomik unsurlarin disinda kalan boyutlarin yasam
memnuniyeti icin gelirden daha 6nemli olabilecegi de ifade edilmektedir (Rojas, 2011: 170). Bu
boyutlar arasinda; cevre, saglik, glivenlik, egitim ve hatta aile ve toplumla ilgili sosyal iliskiler
yer almaktadir (Rojas ve Garcia Vega, 2017: 217).

Alternatif boyutlar Gzerindeki arayislar farkh indekslerin gelistiriimesine katki saglamistir.
1990’ yillarda tasarlanan insani Gelismislik indeksi (Human Development Index, HDI), bu ydnde
atilan oncl bir adim olarak kabul edilmektedir. Gelir, egitim ve beklenen yasam siresi
oOlgltlerini birlestirerek yalnizca geliri degil, insanlari ve onlarin yeteneklerini temel alarak
kiiresel gelismeyi degerlendirmek igin tasarlanmistir (Peiré-Palomino ve Picazo-Tadeo, 2018:
848). Refahin dizgin bir bicimde 6lgilmesine duyulan ilgi, 2009 yilinda Ekonomik Performans
ve Sosyal Kalkinmanin Olciilmesine iliskin Komisyon’un (CMEPSP) kurulmasina yol agmistir.
Komisyonun temel amaci, zenginlik ve sosyal kalkinma 6lgitleri olarak GSYH’ye alternatifler
olusturmak icin rehberlik sunmaktir (Stiglitz, Sen ve Fitoussi, 2009: 8).

2011 yilinda OECD (Organisation for Economic Co-operation and Development) tarafindan
Daha lyi Yasam indeksi (Better Life Index, BLI) adi altinda cok daha biyik bir girisim
baslatiimistir. BLI, insanlar icin 6nemli olan ve glinlik yasamlarini sekillendiren cesitli refah
boyutlarina odaklanmakta ve bunlar hakkinda bilgi saglamaktadir. Akademik ve arastirma
cevrelerinde refah ve kalkinma ile ilgili yapilan ¢alismalar, birgok ulusal istatistik ofisinin refah
Olciimlerinde etkili olmaktadir. Bu durum, refah gdstergelerinin, insanlarin yasami igin dnemli
olan yonler hakkinda politika gelistiriimesinde etkin oldugunu ortaya koymaktadir (Durand,
2015: 4). OECD gostergelerinin, uluslararasi topluluklar tarafindan bitin yonleriyle miizakere
edilerek tzerinde uzlasma saglanmis olmasi nedeniyle, diger gosterge setlerine oranla daha
gelismis oldugu ifade edilmektedir (Hu ve Tzeng, 2017: 1684).

Stiglitz-Sen-Fitoussi raporuna benzer sekilde, OECD tarafindan gergeklestirilen refah
6l¢liminde; maddi yasam kosullari, yasam kalitesi ve siirdirilebilirlige ait gostergeleri
kapsayan daha genis bir indeks kullanilmaktadir. Mevcut refah olcileri; birey, hane halki ve
toplum diizeyindeki yasam kosullarina odaklanarak insanlarin su anki yasamlarinin nasil
oldugunu tanimlamaktadir. Bu olgllere ait veriler, gelecekte refahi slirdirmek icin ihtiyag

434



Agustos 2022, 17 (2)

duyulan kaynaklara iliskin istatistiklerle tamamlanmaktadir (OECD, 2020). Gelecekteki refah,
zaman iginde refahi yonlendiren ve bugilinkii eylemlerden etkilenen bazi temel kaynaklara
bakilarak degerlendirilmektedir (Durand, 2015: 5).

OECD refah gergevesinde mevcut refah ile ilgili sunulan 11 temel 6lgt bulunmaktadir. Bu
olgiler; insanlarin ekonomik tercihlerini sekillendiren maddi kosullarinin durumunu (gelir ve
varlik, konut, calisma ve is kalitesi) ve insanlarin kendilerini ne kadar iyi hissettiklerini, neler
yapabildiklerini, yasadiklari yerlerin ne kadar saglikh ve glivenli oldugunu (saglik, egitim, cevre,
yasam memnuniyeti, givenlik), insanlarin birbirleri ile olan baglarinin nasil oldugunu ve
zamanlarini nasil ve kimlerle gegirdiklerini (is-yasam dengesi, sosyal iletisim, sivil katilim)
kapsayan yasam kalitesi faktorleriyle ilgilidir. Ayrica, refahin zaman igindeki strdurilebilirligi
farkli sermaye tiirlerinin (dogal sermaye, ekonomik sermaye, beseri sermaye, sosyal sermaye)
korunmasini da gerektirmektedir. Tablo-1'de OECD refah gergevesinde yer alan temel dlgtler
ve bunlara ait gostergeler hesaplanirken dikkate alinan istatistikler gosterilmektedir (OECD,
2020).

Tablo 1: OECD Refah Cercevesindeki Temel Kriterler

Mevcut Refah Hesaplamada dikkate alinan istatistikler

Yasam kalitesi Maddi yasam kosullari Nifus ortalamalari, gruplar arasindaki farklhliklar
= Sosyal iletisim = Konut (cinsiyete bagh gruplar ve en iyi-en kotl performans
= Egitim = Gelir ve varliklar gosterenler arasindaki esitsizlikler) ve belirli bir basari
= Cevre = Calisma ve is kalitesi esiginin altinda kalan popilasyon oranlari dikkate
= Sjvil katilim alinmaktadir.
= Saglhk
= Yasam memnuniyeti
= Guvenlik
= js-yasam dengesi

Siirdurilebilir Refah igin Gerekli Kaynaklar Hesaplamada dikkate alinan istatistikler
= Dogal sermaye Sermaye stoklari ve akislari, bazi risk ve direng
= Ekonomik sermaye faktorlerini dikkate almaktadir.

= Begeri sermaye
= Sosyal sermaye

Farkh niteliklere sahip gostergelerle veya kriterlerle biiytk 6lgekli kararlar almak durumunda
kalindiginda (6rnegin; Tablo-1’deki gibi sadece ekonomi odakl degil ayni zamanda
sirdirdlebilir refah ve kalkinma dogrultusunda yer alan 6zelliklerin de dikkate alindigi bir karar
alma surecinde) CKKV yéntemleri ile analizler yapilabilmektedir. Son on yilda, CKKV yéntemleri
arastirmacilar tarafindan genis capta ele alinmaktadir (Yildirim ve Onder, 2015: 15).

CKKV yontemleri, birbirleriyle celisen tim kriterleri ve hedefleri ayni anda g6z oniinde
bulundurarak karar vericilere karar alma esnekligi sagladigi i¢in bircok alanda uygulama kolaylig
saglamaktadir. Bu nedenle, farkli CKKV yodntemleri kullanilarak dlkelerin siniflandinldigi,
siralandigi ve yontemlerden elde edilen sonuglarin karsilastirildigi calismalarin sayisi giderek
artmaktadir. CKKV teknikleri yaklasiminin uygulandigi calismalarda genellikle; tek bir yontemin,
hibrid yontemlerin, bulanik kiime teorisinin ve duyarllik analizinin uygulandigi gérilmektedir
(Sousa vd., 2021). Tablo-2’de, literatlirde OECD lkeleri ve refah gercevesinde CKKV ydntemleri
ile son yillarda yiratilen ¢alismalara yer verilmistir.

Literatlrdeki calismalarda, Ulkelerin kapsami sadece toplu bir sekilde bdlgesel olarak
degerlendirilmemektedir. Ulusal bazda ele alinan ve farkli problem tirleri icin ¢6ziim
kiimelerinin arastirildigi ¢calismalar da bulunmaktadir (Sousa vd., 2021). Bulanik AHP tabanh
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GRA yontemi ile uluslararasi havalimanlarinin belirli zaman periyotlarinda siralanmasi (Ellibes
ve Candan, 2021); entropi tabanli TOPSIS, COPRAS ve GRA ydntemleri ile gida endistrisinde
makine secimi (Ozcan ve Celik, 2021); surdiriilebilir gelisim odakh vyenilebilir enerji
endistrisinde ANP tabanli WSM (Weighted Sum Model), TOPSIS, VIKOR, PROMETHEE
(Preference Ranking Organization Method for Enrichment Evaluation) ve ELECTRE yontemleri
kullanilarak farkli eneriji tirlerinin 6nem siralarinin belirlenmesi (Livd., 2020); ve entropi tabanli
MAUT (Multi Attribute Utility Theory) ve SAW (Simple Additive Weighting) yontemleri ile
otomotiv firmalarinin performanslarinin degerlendiriimesine (Omirbek vd., 2016) yénelik
¢alismalar bu kapsamda degerlendirilmektedir.

Tablo 2: Refah Cergevesindeki Literatiir Taramasi

Yazarlar Calismanin Kapsami Uygulanan Yontemler

Aytekin ve Gliindogdu (2021) Surdurdlebilir yonetisim; OECD ve AB SWARA, TOPSIS-Sort-B, WASPAS

Kagizman ve Atan (2021) Daha iyi yasam; OECD SWARA, COPRAS

Sousa vd. (2021) Surdurilebilir kalkinma hedefleri Sistematik literatlr taramasi

Arsu ve Aygin (2021) Ekonomik, sosyal ve gevresel etkiler; CRITIC, MARCOS, MAIRCA, WASPAS,
OECD MABAC, CoCoSo

Yilmaz vd. (2021) Sosyo-ekonomik durum; OECD Entropi, ARAS

Murat (2020) Daha iyi yasam; OECD Entropi, CRITIC, GRA

Tire (2019) Refah gostergeleri; OECD Entropi, GRA

Kilig Depren ve Bagdatl Kalkan (2018) Daha iyi yasam; OECD Entropi, MULTIMOORA

Peiré-Palomino ve Picazo-Tadeo (2018) Daha iyi yasam; OECD DEA-BoD

Hu ve Tzeng (2017) Refah gostergeleri Bulanik DEMATEL, ANP, Bulanik VIKOR

Altay Topgu ve Oralhan (2017) Makroekonomik durum; OECD ELECTRE, TOPSIS

Senaras ve Cetin (2016) Daha iyi yasam; OECD Cok Boyutlu Olgekleme

CKKV yontemlerinin isimleri: Analytic Network Process (ANP), Additive Ratio Assessment (ARAS), Combined
Compromise Solution (CoCoSo), Complex Proportional Assessment (COPRAS), Criteria Importance through Intercriteria
Correlation (CRITIC), Data Envelopment Analysis Benefit-of-the-Doubt (DEA-BoD), Decision Making Trial and Evaluation
Laboratory (DEMATEL), Elimination et Choix Traduisant la Realite (ELECTRE), Grey Relational Analysis (GRA), Multi
Attributive Border Approximation Area Comparison (MABAC), Multi Attributive Ideal Real Comperative Analysis
(MAIRCA), Measurement of Alternatives and Ranking According to Compromise Solution (MARCOS), Full Multiplicative
Form of Multi Objective Optimization by Ratio Analysis (MULTIMOORA), Stepwise Weight Assessment Ratio Analysis
(SWARA), Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS), Vise Kriterijumska Optimizacija |
Kompromisno Resenje (VIKOR), Weighted Aggregates Sum Product Assessment (WASPAS)

Farkh CKKV yontemleri uygulanarak birden fazla ¢6ziim kiimesi elde edildiginde, bitilinlesik
veya uzlasik bir ¢6ziimiin arandigi durumlarla da karsilasiimaktadir. Borda Sayim ve Copeland
kurallari butlinlesik ¢6ziime katki sunan siralama yontemleri arasinda gosterilmektedir. Bu
yontemler kapsaminda derlenen c¢alismalar arasinda; OECD (yelerinin de yer aldig1 bolgesel
Ulkelerin yasam kaliteleri ekseninde Borda ve Copeland skorlarina gore siralanmasi (Paul, 1997);
entropi tabanl kiumeleme analizi ve Borda kurali ile Turkiye’deki havalimanlarinin
degerlendirilmesi (Omiirbek vd., 2020); ve SWARA tabanli TOPSIS, COPRAS ve ARAS
yontemleriyle bulunan OECD (lkelerine ait salginla miicadele performanslarinin Borda Sayim
ile btlnlestirilmesi (Calis Boyaci, 2021) yer almaktadir. Paul (1997)'nin arastirmasinda OECD
tlkeleri, diger grup ulkelere gore yasam kalitesi bakimindan daha Ust siralarda yer almistir. Bu
calismada, Borda ve Copeland kurallarinin yalnizca belirli yontemler sonucundaki ¢6ziim
kiimeleri arasinda bitilnlesik ¢6zimi aramadigl, ayni zamanda veri tabanlarindan derlenen
gostergelerin birbirlerine gore Ustlinliklerini baz alarak da siralama islemini gergeklestirdigi
gorilmektedir.
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Bu calismada, OECD uyesi ulkelerin refah cercevesinde yer alan gostergelere gore
siralanmasi islemi TOPSIS, VIKOR ve GRA yontemleri ile gergeklestirilmistir. Literatiirde yer alan
diger calismalardan farkl olarak, CKKV yontemleri sonucunda elde edilen ¢6ziim kimeleri,
OECD’nin kendi siralamast ile karsilastiriimistir. Bu karsilastirmalarda Spearman korelasyon testi
uygulanarak OECD siralamasi ile istatistiksel olarak anlamli iliskiye sahip ¢6ziim yontemleri
belirlenmigtir. Literatirde, farkh CKKV yontemleriyle bulunan ¢6ziim kiimeleri icin gercek
verileri en iyi sekilde temsil edebilecek butinlesik bir ¢dziim yonteminin ¢ok az sayida
uygulandig1 gérilmektedir. Bu galismayla birlikte, refah kapsaminda bitunlesik ¢dziim kiimesi
elde edilerek literatlire genislik kazandirilmistir. Bitinlesik ¢6ziime ulasmada Copeland
yonteminden yararlanilmistir. Ancak, literatiirde az sayida yer alan bu kapsamdaki ¢calismalarda,
her ne kadar karmasik bir prosediire sahip olmasa da Copeland yontemi icin anlasilir ve dinamik
yapida bir ¢6ziim modelinin yer almadigi tespit edilmistir. Literatirdeki bu agigi kapatmak
amaciyla yeni bir model 6nerilmis ve pseudo kodu tasarlanmistir. Gelistirilen ve dnerilen yeni
model sayesinde Copeland yontemindeki islem sayisi azaltilmis ve daha dinamik bir yapiya
kavugmasi saglanmistir. Galismada, Turkiye’nin de icinde bulundugu 37 OECD uyesi Ulke
degerlendirilmis ve kullanilan veriler, OECD’nin sayfasinda yer alan en giincel Daha lyi Yasam
indeksi verilerinden elde edilmistir. Bu calisma ile her ne kadar uluslararasi bir degerlendirme
yapilarak bitunlesik bir ¢ozim 6nerisinde bulunulmus olsa da farkli kapsamlardaki alternatif ve
kriterlerle yapilan ¢alismalar icin de 6nerilen bu yontemin kullanilabilecegi gosterilmektedir.

Calismanin devaminda sirasiyla; verilerin 6zellikleri agiklanmis, TOPSIS, VIKOR, GRA, entropi
ve Copeland yontemleri ele alinmis ve ardindan bu yontemler kullanilarak OECD (ulkelerinin
refah gostergelerine gore siralanmasi gergeklestiriimis ve bitlnlesik ¢6zim Onerisi
sunulmustur.

2. Veri ve Yontem

BLI kapsamindaki temel ve alt kriterler Tablo-3’teki gibi verilmistir.

Tablo 3: Temel Kriterler ve Analizlerde Kullanilan Alt Kriterler

Temel Kriterler / Alt Kriterler G Temel Kriterler / Alt Kriterler G

Konut Cevre
Temel donanimlara sahip konutlar C Hava kirliligi Cuq
Konut giderleri G Su kalitesi Cis
Kisi basina digen oda sayisi Cs Sivil katilim

Gelir ve varhiklar Dizenlemelerin gelistirilmesi igin paydas katilimi Cis
Hanehalki yillik net harcanabilir gelir Cs Segmen katilimi Ci17
Hanehalki net varhigi Cs Saglhk

Calisma ve is kalitesi Beklenen yasam siiresi Cis
isglicti piyasas glivensizligi Ce lyi veya ¢ok iyi olarak bildirilen saglik beyani Ci9
istihdam orani C; Yasam memnuniyeti
Uzun dénem issizlik orani Cs Yasam doyumu Cao
Yillik kisisel kazang Co Giivenlik

Sosyal iletisim Gece yalniz yliriirken glivende hissetme Ca1
Sosyal destek aginin kalitesi Cio Cinayet orani C22

Egitim is-yasam dengesi
Egitim duzeyi Cu Cok uzun sureler galisma Cas
Ogrenci basarisi Ci2 Bos zamana ve kisisel bakima ayrilan stre Cas
Egitimde gegen siire Ci3

Calismada, refah cercevesinde yer alan alt kriterlere ait gésterge degerleri OECD’nin resmi
sayfasindan alinmistir (OECD Statistics). Calismanin alternatifler kimesini OECD (yesi Ulkeler
olusturmaktadir. OECD’ye (iye 38 lilke bulunmaktadir, ancak son olarak 25 Mayis 2021 tarihinde
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liye olan Kosta Rika’nin veri seti islenmemis oldugu icin calismaya geriye kalan 37 tilke ile devam
edilmistir. Alternatif isimlerinin kisaltmasi olarak tlkelerin ISO kodlari kullaniimistir. Calismadaki
analizler toplamda 24 alt kriterle yapilmistir. Ayrica, alt kriterlere ait tim veriler EK-1'de
gosterilmektedir.

Sekil 1: Calismadaki Adimlarin Veri Akis Diyagrami ile Gosterimi

Kriter agiklamalarini ve
betimsel istatistikleri
goster

Verileri veritabanindan
al ve diizenle

OECD'nin kendi
stralamasini sakla

Karar matrisini

Karar matrisini goster

Karar matrisini

sakla olustur

Kriter agirliklarin
esit olarak gir
TOPSIS ydntemine gire VIKOR ybntemine gisre GRA yintemine gore @
5|ralama1'm hesapla 51r'1lam'1lar1 hesapla 51r'1lam'1lar1 hesapla Spearman korelasyon

sonuglarim goster

TOPSIS IIE yapilan VIKOR 1Ie yapilan GRA 1le yapilan
siralamay1 sakla siralamay1 sakla siralamay! sakla

Spearman korelasyon
katsayilarini hesapla

TOPSIS ile yapilan VIKOR ile yapilan GRA ile yapilan
swalamayl sakla sualamaw sakla sua]amayl sakla
Alternatiflerin siralama
> sonuglarini goster

TOPSIS yontemine gore VIKOR yontcminc gore GRA yoOntemine gore \_______/"_“\

siralamalan hesapla siralamalan hesapla siralamalan hesapla

Entropi ile hesaplanan
kriter agirhiklarim gir

.siralama

istatistiksel
olarak

anlamh mui?

Entropi ile kriter
agirliklarin hesapla

A

Entropi ile hesaplanan
kriter agirhklarim goster

,______/'—‘\

Biitiinlesik ¢oziim
dnerisini goster

Copeland ile biitiinlesik
¢oOziimii hesapla

Calismanin uygulama adimlari Sekil-1'de agiklanmaktadir. OECD veritabanindan BLI
kriterlerine ait veriler alinarak diizenlenmis ve karar matrisi olusturulmustur. Birinci asamada,
esit kriter agirhklari kullanilarak TOPSIS, VIKOR ve GRA yéntemleriyle iilkeler siralanmistir. ikinci
asamada, entropi yontemiyle elde edilen farkl kriter agirliklari kullanilarak CKKV yontemleri
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uygulanmustir. Ugilincii ve son asamada, OECD’nin kendi siralamasi ve CKKV ydntemleriyle elde
edilen siralamalar kullanilarak istatistiksel olarak anlamli ¢6ziim kiimeleri tespit edilmistir.
Spearman korelasyon yontemi sonucunda anlamh ¢ikan ¢oziim kiimelerine, yeni yaklasimla
tasarlanan Copeland yontemi uygulanarak batinlesik bir ¢coziim kiimesi elde edilmistir.

Calismanin devaminda sirasiyla; TOPSIS, VIKOR, GRA, entropi ve Copeland yontemlerinin
actklamalarina yer verilmistir. Kullanilan yodntemler, kompleks modeller ve karmasik
algoritmalar icermedigi icin anlasiimasi ve uygulamasi oldukga kolaydir. Bu 6zellikleri nedeniyle
pek cok alanda kullanilabilmektedirler.

TOPSIS, VIKOR, GRA ve kriter agirliklarinin hesaplandigi entropi yontemleri, baslangic adimi
olarak karar matrisini kullanmaktadirlar. Bu yontemlerde kullanilan karar matrisi esitlik (1)’ deki
gibi olusturulmustur. Yontemlerin agiklamasinda m adet alternatif icin i indisi kullanilirken,
n adet kriter icin j indisi kullanilmaktadir. Karar matrisi elemanlari x;; ile gosterilmektedir.

X11 X12 X1n

x=|" o Ml g j=1.m (1)
Xmi Xmz - Xmn

2.1. TOPSIS

Hwang ve Yoon (1981) tarafindan gelistirilen TOPSIS yontemi, alternatifleri ideal ve negatif
ideal ¢oziimlerle karsilastirir. Secilen bir alternatifin ideal ¢6ziime en kisa mesafede, negatif
ideal ¢ozlime ise en uzak mesafede olmasi beklenir. Yontem, mevcut segenekler arasinda en
ideal ¢c6ziime ulagsmayi hedeflemektedir. TOPSIS yontemi, alternatiflerin belirli kriterler altinda
siralanmasina izin vermektedir (Li vd., 2020; Ozcan ve Celik, 2021; Ozkaya vd., 2021; Wu, 2002;
Yildirim ve Onder, 2015). TOPSIS, genel olarak bes adimdan olusmaktadir:

Adim 1. Karar matrisine normalizasyon islemi uygulanir. Normalize matris elemanlari r;; ile
gosterilmektedir.

HE= e, i=1,.,m ; j=1,.,n 2)

m 2
i=1%ij

Adim 2. Toplami 1’e esit olan kriter agirliklari ile normalize matris elemanlari garpilarak

agirliklandirilmis normalize matris olusturulur. Agirliklandiriimig matris elemanlar v;; ile
gosterilmektedir.

vy =wity; , Xj=awy =1 (3)

Adim 3. ideal ve negatif ideal ¢dziim degerleri belirlenir. ideal ¢dziimler v}, negatif ideal
¢Ozimler ise v ile gosterilmektedir. Ayrica, fayda ve maliyet kriterlerine ait kiimeler de
sirasiyla J' ve J'' olarak ifade edilmektedir.

j€r),(minvy|jes)} . v (4)

[
17]' = {(miaX'UU

o = (ol €1 (o€} v g
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Adim 4. Oklidyen uzakhg kullanilarak tiim alternatiflerin ideal ve negatif ideal ¢dziimlere
olan uzakliklari hesaplanir. ideal ¢dziime olan uzakliklar S}, negatif ideal ¢éziime olan uzakliklar
ise S;” ile gosterilir.

S = |Xjawi;—v))? , Vi (6)

S = |Ximi(wij—vi)? , Vi (7)

Adim 5. Alternatiflerin ideal ¢6zlime olan goreli yakinlik degerleri hesaplanir. C; degerleri O
ve 1 arasinda deger alirlar ve 1’e ne kadar yakin olurlarsa ideal ¢6ziime de o kadar yakin olurlar.
Elde edilen C; degerleri blylkten kiglige siralandiginda alternatiflere ait siralamalar da
tamamlanmis olur.

— _Si
Ci= S;+s; (8)
2.2. VIKOR

Birbirleriyle celisen kriterlere sahip bir problem igin uzlasik ¢6ziim, karar vericilerin nihai
karara varmalarina yardimci olabilmektedir. VIKOR yontemi, Opricovic tarafindan 1998 yilinda
onerilen ve belirlenen agirliklar cergevesinde uzlasik siralamaya ve ¢éziime ulasmayi amaglayan
bir yontemdir. Buradaki uzlasik terimi, ideal ¢dziime en yakin olan ve karar vericilerin
alternatifler arasindaki fikir birligini, yani ortak bir kararin belirlenmesini ifade etmektedir.
VIKOR yonteminin uzlasik siralama algoritmasi asagidaki adimlardan olusmaktadir (Li vd., 2020;
Opricovic ve Tzeng, 2004; Ozkaya vd., 2021).

Adim 1. En iyi ve en kotl kriter degerleri belirlenir. Bu degerler sirasiyla f]* ve f;~ olarak
gosterilmektedir.

g7 = {(mpex,
fi= {(miinxij j E]’),(miaxxijlj e]”)} » Y (10)

Adim 2. S; ve R; degerleri hesaplanir. Normalizasyon ve agirliklandirma adimlarinda
yapilmasi gereken islemler ayrica verilmemis olup bu adimin icinde gosterilmektedir.

j€)),(minxy|jes )} . vi ©)

.
’f,- —Xij

Si: }1=1WJ -’ vi (11)
J 7
ff_xlj
R —max<w- L _) , Vi 12
= ma (w1 (12)
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Adim 3. Q; degerleri hesaplanir. Bu hesaplamada kullanilan v parametre degeri kriterlerin
gogunun agirhgini (maksimum grup faydasini) gosterirken, (1 —v) degeri ise karsit
goristekilerin minimum pismanligini ifade etmektedir. Farkli v degerleri icin farkli uzlasma
durumlariyla (cogunluk oyu, konsensus, veto) karsilasiimaktadir. Bu nedenle, ¢calismalarda farkl
v degerleri igin ayri ayri Q; degerleri hesaplanmaktadir.

0; = v(Si—S") , (A-v)(Ri—R")

L(s7=5% (R~-R*) '’

Vi (13)
S$*=minS; ; ST =maxS; ; R*=minR; ; R~ = maxR; (14)
L l L l

Hesaplanan S;, R; ve Q; degerleri kiigikten biliylige dogru siralanir. Boylece alternatifler
arasindaki siralamanin dogrulugunu sinamak tzere (g siralama listesi elde edilir. Minimum Q
degerine sahip alternatif (zerinde uzlasma saglanabilmesi icin iki kosulun saglanmasi
gerekmektedir.

Kosul 1. “Kabul edilebilir avantaj” kosuluna gore, en iyi alternatif A, ve ikinci en iyi alternatif
A, olmak tzere esitlik (15)'in saglanmasi gerekmektedir.

Q) - Q(A) =DQ , DQ=—— (15)

Kosul 2. “Kabul edilebilir istikrar” kosuluna gore, Q siralamasinda en iyi (minimum) degere
sahip olan A; alternatifinin, R ve/veya S siralamasinda da en iyi alternatif olmasi
gerekmektedir. Yukaridaki kosullardan birinin saglanmadigi durumlarda ise asagidaki uzlasik
¢6zim kimeleri 6nerilmektedir.

Kosul 1'. Kosul 1 saglanmiyorsa, o zaman alternatiflerin tamami uzlasik ¢dziim kiimesinde
yer alir. Ust sinir degeri olan m, Q(4,,) — Q(4;) < DQ iliskisine gére belirlenmektedir.

Kosul 2'. Kosul 2 saglanmiyorsa, o zaman A, ve A, alternatiflerinin her ikisi de uzlasik ¢dziim
olarak kabul edilmektedir.

2.3.GRA

Gri sistem teorisi, belirsizligin sayisallastiriimasi amaciyla Ju-Long (1982) tarafindan
gelistirilmis olup, sistem yapisi hakkinda bilgi eksikligi bulunan ve belirsizlik iceren
problemlerinin ¢6zimiinde yaygin olarak kullanilmaktadir. GRA yontemi, stokastik veya bulanik
mantik sistemleriyle ¢oziilemeyen problemlerde alternatiflerin derecelendirilmesini ve
siralanmasini saglayan gri sistem temelli bir CKKV teknigidir. Yontemin uygulama adimlari
asagidaki gibi gdsterilmektedir (Candan, 2019; Ozcan ve Celik, 2021; Sifeng vd., 2011; Wu,
2002).

Adim 1. Referans serisi olusturulur. Referans serisi, ilgili kriterin fayda veya maliyet 6zelligini
dikkate alacak sekilde en iyi degerlerden olugmaktadir. Bazi ¢alismalarda, referans serisi karar
matrisinin birinci satirina eklenir ve bu matris karsilastirma matrisi olarak da ifade edilmektedir.
Referans serisi xg = {xoj |j =1, ...,n} seklinde gosterilmektedir.

Adim 2. Farkh ozellikteki serilerin karsilastirilabilmesi icin, diger yontemlerde oldugu gibi,
karar matrisi elemanlarina ve referans serisine normalizasyon islemi uygulanir. Normalizasyon
islemi, problemin sahip oldugu amag fonksiyonunun (ilgili kriterin); fayda (maksimizasyon),
maliyet (minimizasyon) veya optimum 0Ozelligi tasimasina gore farkl sekillerde yapilmakta ve
sirasiyla esitlik (16), (17) ve (18)’deki gibi gosterilmektedir. Normalize edilen karar matrisi
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elemanlar x;;

edilmektedir.

ile, referans serisi elemanlari ise x3={x3]~j=1,...,n} seklinde ifade

. xij—mjinxij

Xij = W (16)
mjaxxij—xi]-

o _ |

) e (18)

maxxji—x
joH

X

Esitlik (18)’de yer alan x]f degeri, j. kriter igin belirlenen bir optimal degerdir ve bu degere
gore normalizasyon gergeklestirilir. Ayrica bu deger, maxx;; = x]f = minx;; aralifinda yer
j j
almaktadir.
Adim 3. Mutlak deger tablosu (matrisi) olusturulur. Mutlak deger tablosu, normalize

referans serisi degerleri ile normalize karar matrisi elemanlarinin mutlak degerce farki alinarak
olusturulur.

Doy j= |ij — Xjj (19)
[A01,1 Bor2 A01,71]

A= | A052,1 A032,2 Aosz,n (20)
lAOm,l A0m,2 AOm,nJ

Adim 4. Gri iliskisel katsayr matrisi olugturulur. Matris elemanlari y,,; ;, esitlik (21) ile
hesaplanmaktadir. Burada yer alan { parametresi, ayirici katsayidir ve [0,1] arasinda deger
almaktadir. Literatiirde bu deger genellikle 0,5 olarak kullaniimaktadir.

- Amin+¢Amax 21
Yoij Ao j+{Amax ( )
Amax: max max AOi,j

o (22)

Apin= miln mjm AOU

Adim 5. Gri iliskisel dereceler hesaplanir. Esitlik (23) kullanilarak hesaplanan dereceler
biylkten kigtge dogru siralanir. En ylksek gri iliskisel dereceye sahip olan alternatif en iyi
alternatif olarak ifade edilmektedir.

[ = X7aa(Wjvei) » Vi (23)
2.4. Entropi

CKKV yaklasimindaki kriter agirliklari, karar verme sirecindeki goreceli 6nemi
yansitmaktadir. Bu nedenle her zaman esit olarak agirliklandiriimazlar. Bu amacla, 6znel ve
nesnel olmak Uzere farkli agirhklandirma yéntemlerine basvurulmaktadir. Entropi yontemi,
karar vericinin tercihlerini dikkate almadan matematiksel modeller yardimiyla kriter agirliklarini
hesaplayan nesnel bir yontemdir (Wang ve Lee, 2009: 8981). Diizensizligin veya belirsizligin
Olcimi olarak adlandirilan entropi kavrami, Shannon (1948) tarafindan olasilik teorisi ile
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formillestirilmistir. Genisletilen bu kavram, karar matrisi elemanlarinin bilindigi durumlarda
uygulanabilmektedir. Yontemin ¢alisma prensibi olarak, alternatiflerin her bir kritere gore almis
oldugu degerlerin birbirlerinden ne kadar farkli olduklari (karsithginin yogunlugu) bilgisi
kullaniimakta ve buna goére kriter agirhklar belirlenmektedir. Entropi agirliklandirma
ydnteminin uygulama adimlari asagidaki gibi gésterilmektedir (Omiirbek vd., 2016; Pekkaya ve
Dokmen, 2019; Tire, 2019; Wang ve Lee, 2009).

Adim 1. Karar matrisine normalizasyon islemi uygulanir. Bu islem sonucunda elde edilen p;;
degerleri, projeksiyon ciktilari olarak adlandiriimaktadir.

bij = ST g (24)

Adim 2. Entropi degerleri hesaplanir. Esitlik (25)'de yer alan k sabiti, k = (In (m))~! olarak
ifade edilmektedir.

e; = —k Xj_1pijInp;; (25)

Adim 3. Kriterlerin agirliklari, toplamda 1 olacak sekilde hesaplanir.

1—ej
wW; = —————
n
J n_2j=1ej

(26)

2.5. Copeland ve Yeni Bir Yaklagim

CKKV problemlerinin birden fazla yontemle ¢oziilmesi durumunda elde edilen sonuglar
birbirlerinden farklilhk gésterebilmektedir. Bu tiir durumlarda karar vericiler, tek bir yéntemin
vermis oldugu sonug yerine bitiin yéntemlerden elde edilebilecek biitlnlesik bir ¢6zimu tercih
etmektedirler. Sanver (2000), herhangi bir se¢im durumuyla karsilasildiginda, bir sosyal se¢im
yontemi olan ¢ogunluk yonteminin her zaman tutarli olmayacagini ve ¢ogunluga saygi ilkesini
ihlal edebilecegini ifade etmektedir. Bu nedenle, Condorcet ilkelerini esas alarak, ikili
karsilastirmalara dayali bir sosyal secim fonksiyonu olan Copeland yontemi gelistirilmistir.

Copeland yontemi, yalnizca yontemler sonucu elde edilen verileri karsilagtirmamakta, ayni
zamanda adaylarin farklh gostergeler altinda aldigi degerlere gore biitlinlesik siralamasini da
vermektedir (Paul, 1997). Bu ozelligiyle Copeland yonteminin bitlinlesik ¢6ziim( veren bir
CKKV yontemi oldugu ifade edilebilir. Copeland yénteminde bitin alternatifler ikili olarak
karsilastirilarak birbirlerine karsi galip gelme ve maglup olma sayilarinin farki alinmakta ve gikan
sonuca gore Ustin olup olmadigina karar verilmektedir. Son olarak, bitlnlesik ¢6zimu elde
etmek icin alternatiflerin elde ettigi Ustlnlik sayilar toplanmakta ve elde edilen toplamlar
biyukten kiigige siralanmaktadir (Fishburn, 1977; Klamler, 2003).

Bu calismada, temelde Copeland yénteminden ilham alinarak literatiire yeni bir yaklasim
dnerilmektedir. Onerilen yeni model, Copeland yénteminin daha anlasilir olmasini saglamakla
birlikte dinamik bir yapiya sahip olmasi sayesinde daha az islem gerektirdigi icin diger modellere
gore ¢ok daha fazla avantaj saglamaktadir. Gelistirilen modelin uygulama adimlari, asagidaki
pseudo kod ile gosterilmektedir.

Literatlirde, Copeland yontemi icin gerekli olan ve kullanilan bilgiler arasinda; alternatiflerin
birden fazla yonteme (veya gostergeye) ait siralama degerleri, alternatiflerin her bir yénteme
gore birbirlerine karsi elde ettikleri Ustunlik sayilari, alternatiflerin birbirlerine karsi toplam
Ustlnlik sayilari ve bu sayilara karsilik galip, berabere veya yenik olma durumlarini gésteren
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degerler yer almaktadir. Ayrica, bu degerler matrislerle ifade edilmekte ve bir matrise ait tim
verileri olusturmadan bir sonrakine gecilmemektedir.

Copeland yéntemi igin 6nerilen pseudo kodu:

fori = 1tomdo i: satirda yer alan alternatifin indis degeri

CS(i) =0 j : sutunda yer alan alternatifin indis degeri
forj =1tomdo k : kullanilan yéntemin indis degeri
S@H=0 L : kullanilan yontem sayisi

fork =1toldo
if 7. (4;) < 1.(4;) then £, (i, /) = 1 end if
if 7 (4;) > 1. (4;) then f,.(i,j)) = —1 end if

if 7 (4;) = 1 (4;) then f.(i,/) = 0 end if
PN (i i . fr(i,j) : alternatiflerin k. yonteme gore
S@J) =S+ fiel.)) birbirlerine olan Ustiinliikleri

m: alternatiflerin indis degeri
1. (4;) : i alternatifin k. yontemdeki sira degeri

1 (4;) : j.alternatifin k. yontemdeki sira degeri

end for
if S(i,j) > 0then G(i,j) = 1 end if
if S(i,j) < 0then G(i,j) = —1 end if
if S(i,j) = 0 then G(i,j) = 0 end if
end for
CS@) =CcS) +G3,))
end for
CS(i) degerlerini azalan sirada sirala

S(i,j) : i alternatifin j. alternatife gore toplam
Ustuinlik sayisi

G(i,j): i.alternatifin j. alternatife gére galip,
berabere veya yenik olma durumu

CS(i) : i.alternatifin Copeland skoru

Pseudo kod olarak onerilen yontemde, alternatiflerin birbirlerine karsi toplam Gstlnlik
sayllarini gdsteren matrisle Ustlinlik sayilari toplaminda galip olma durumlarini gésteren matris
ayni anda olusturulmaktadir. Baglangigta (m X m) boyutundaki iki matrisin tim degerleri O
olarak girilmektedir. Bundan sonraki islemler genel olarak lic adimda 6zetlenebilir. Pseudo koda
gore toplam Ustlinltk sayilarini gdsteren matrisin (i, j) indisli degeri hesaplanirken, yontemlere
karsi Ustlinliikleri bir dongi ile saglanmakta ve k. yonteme ait sonuglari tamamlamadan
(j + 1)inci alternatife gegmemektedir. Bir sonraki adimda, karsilastirmasi yapilan (i,j)
alternatif ciftinin k. yonteme ait toplam Ustinlik sayilari elde edildikten hemen sonra bu
alternatif ciftinin galip gelme durumlarini gésteren matristeki karsiligi hesaplanmaktadir. Bu
islemler, galip gelme durumlarini gésteren matriste i. alternatife ait satir degerleri hesaplanana
kadar devam etmektedir. Bu satir tamamlandiginda i. alternatifin Copeland skoru da
hesaplanmis olacaktir. Son adimda, hesaplanan bu deger Copeland skorlarini tutan diziye
aktarilmaktadir. Pseudo kodla yeniden agiklanmaya ¢alisilan yonteme gore, tim matris ve
dizilerde yer alan hiicreler ayni anda dikkate alinarak hesaplanmakta ve bu 6zelligi ile Copeland
yontemine dinamik bir yapi kazandiriimaktadir.

3. OECD Ulkelerinin Refah Gostergelerine gore Siralanmasi ve Biitiinlesik C6ziim Onerisi

Tablo-4’te, calismada kullanilan alt kriterlerin agiklamalarina ve bu kriterlere ait minimum
ve maksimum degerlere yer verilmistir. Ayrica, her bir kriter icin OECD ortalamalari, Turkiye’nin
istatistikleri ve kriterlerin fayda (F) veya maliyet (M) 6zelliklerinden hangisine sahip oldugu
bilgileri paylasilmistir. Ulkelerin kriterler altindaki tiim verileri EK-1’deki karar matrisi
tablosunda gosterilmektedir. Tlrkiye'nin, OECD ortalamalarina gore 6 kriterde ortalamanin
lizerinde, 18 kriterde ise ortalamanin altinda oldugu goérilmektedir. Tirkiye, se¢cmen
katiliminda; Avustralya, Lilksemburg ve Belgika’dan sonra Danimarka ve isve¢’le birlikte en iyi
alti Glkeden biridir. Ancak, Tirkiye’nin dort kritere gore (kisi basina diisen oda sayisi, istihdam
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orani, su kalitesi, cok uzun sireler ¢alisma) OECD (ilkeleri icinde en kétli degere sahip oldugu
gorilmektedir. Buna ek olarak; isglicl piyasasi glivensizligi, egitim dizeyi, egitimde gegen sire
ve yasam doyumu bakimindan da en zayif {i¢ tlkeden biridir. Tlrkiye'nin se¢men katilimdan
sonra OECD iilkeleri icinde en iyi siralamaya sahip oldugu kriter, egitimde gegcirilen sire
kriteridir ve bu alanda 12’nci sirada bulunmaktadir. Egitimde gegirilen siirenin OECD
ortalamasindan fazla olmasina ragmen, 6grencilerin basari performanslari ve 25-64 yaslari
arasindaki en az lise 6grenimi diizeyinde olan insanlarin orani bakimindan OECD ortalamasinin
oldukga altinda yer almasi dikkat gekmektedir. Diger bir dikkat ¢ekici unsur ise Tiirkiye’nin OECD
lkeleriicinde, hem haftada ortalama olarak 50 saat veya daha fazla g¢alisan insanlarin oraninda
hem de istihdam oraninda ayni anda en yiiksek degerlere sahip olmasidir.

Tablo 4: Alt Kriterlere iliskin Aciklamalar ve Betimleyici istatistikler

C;  Agiklama F/M  Min Maks  OECD TUR
C: Evlerinde alafranga tuvaleti bulunan insanlarin orani (yiizde) F 74,5 100 96,3 92%*
C; Temel konut giderlerinin hanehalki biitgeleri igindeki payi (yiizde) M 15 26 20,8 20
Cs Evlerde kisi bagina diigen ortalama oda sayisi (oran) F 1 2,6 1,7 1%*
Cs Hanehalkinin vergilerden arindiriimis ortalama yillik net kazanct F  12.230 45.284 26.166 18.302*

(USD)
Cs Hanehalkinin borglarindan arindirilmis finansal varlklarinin toplam F  70.160 769.053 272.792 151.221*
degeri (USD)

Cs Bir galisanin issiz kalmasi durumunda ortalama kazang kaybi (yizde) M 0,7 29,8 6,7 12,5*

C7 15-64 yaslari arasindaki maash ¢alisan insanlarin orani (yiizde) F 52 86 69 52%*

Cs 15-64 yaslari arasindaki ¢alismayan fakat bir yili askin suredir is M 0,05 15,65 2,5 2,39
arayanlar (yizde)

Co Tam zamanl galisan basina ortalama yillik kazang (USD) F 13.073 63.062 38.711 25.614*

Ciwo Ihtiyag aninda yakinlarina giivenebilecegini disiinen insanlarin  F 78 98 90 86*
orani (ylizde)

Ciz 25-64 vyaslan arasindaki en az lise Ogrenimi diizeyinde olan F 38 94,6 78,7 39*

insanlarin orani (ylizde)
Ciz PISA uygulamasina goére Ogrencilerin basari performanslari F 410 529 489 425*

(ortalama)

Ciz Insanlarin beklentiler dahilinde 5-39 yaglari arasinda egitimde F 14,1 21 17,6 18,3
gegirdikleri sure (y1)

Cis Havada bulunan ortalama partikiiler madde (PM2,5) yogunlugu M 3 28 13 20*
(ug/m3)

Cis Temiz ve kaliteli suya eriserek memnuniyetini belirten insanlarin  F 65 99 84 65%*
orani (yiizde)

Cis Vatandaslarin yasa ve yonetmeliklerin gelistiriimesine olan katkisi F 1,2 3,2 2,2 1,5%
(ortalama)

Ci17 Son segimde oy kullanan kayitl segmenlerin orani (yiizde) F 47 91 69 86

Cig Birinsanin ortalama yasam suresi (y1) F 74,7 84,1 80,5 78*

C19 Yetiskin niifus iginde saghk durumunu “iyi” veya “gok iyi” olarak F 33 88 67,8 69
belirtenler (yiizde)

Cxo 0-10 arasi bir Olgekle hesaplanan insanlarin genel yasam F 5,4 7,6 6,6 5,5%
memnuniyeti (ortalama)

C2: Gece yalniz ylrirken giivende oldugunu hisseden insanlarin orani  F 41,8 90,1 70,4 59,8%
(ytizde)

C,2 100.000 kiside ortalama olarak meydana gelen cinayet sayisi (oran) M 0,2 24,5 2,4 1,4

C2; Haftada ortalama olarak 50 saat veya daha fazla galisan insanlarin M 0,37 32,64 8,64  32,64*%*
orani (ylizde)

Cos Gunluk kisisel bakima ve bos zaman aktivitelerine ayrilan sire (saat) F 12 16,47 14,83 14,79*

* OECD ortalamasinin altinda oldugu kriterleri gésterir.

** OECD lilkeleri icinde en kétii dedere sahip oldugu kriterleri gésterir.
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CKKV yontemleri kullanilirken ilk olarak kriterlerin esit derecede 6neme sahip oldugu
varsayimina gore hesaplamalar yapilmis ve kriter agirliklari 0,041 olarak alinmistir. Ancak,
matematiksel modellere dayali objektif degerlendirmelerin gerekli oldugu bu tir ¢alismalarda
kriter agirliklarinin hesaplanmasi gerekmektedir. Bu kapsamda, entropi yontemi kullanilarak
elde edilen kriter agirliklari ve bagh olduklari temel kriterlerin 6nem dereceleri Tablo-5"teki gibi
azalan sirada verilmistir.

Tablo 5: Temel Kriterlerin Onem Sirasi ve Alt Kriterlerin Entropi Agirliklari

Temel Kriterler w; G w;j C; w;j
Givenlik %37,69 Cz %37,12 Cir %0,63
CGalisma ve is kalitesi %29,44 Cs %16,36 Ca %0,57
is-yasam dengesi %15,37 Cz %15,29 C: %0,27
Gelir ve varliklar %7,73 Ce %10,44 Cis %0,24
Cevre %4,06 Cs %6,14 Cao %0,22
Sivil katihm %2,04 Cus %3,82 C; %0,19
Konut %1,59 Co %2,44 Ciz %0,12
Egitim %0,93 Cs %1,58 C1 %0,08
Saghk %0,87 Cis %1,42 Ca %0,08
Yasam memnuniyeti %0,22 Ci3 %1,24 Ci2 %0,07
Sosyal iletisim %0,05 Cio %0,85 Cio %0,05
Cu %0,75 Cis %0,02

Esit ve entropi agirlikli kriterler kullanilarak yapilan analizlere ait sonuclar Tablo-6’da yer
almaktadir. TOPSIS ve entropi tabanli TOPSIS (E-TOPSIS) yéntemleriyle goreli yakinlik dereceleri
hesaplanmistir. VIKOR ve entropi tabanli VIKOR (E-VIKOR) yontemleriyle; (v; = 0,00), (v, =
0,25), (v3 =0,50), (vy =0,75) ve (vs = 1,00) parametre degerlerinin her biri i¢in grup
skorlari elde edilmistir. GRA ve entropi tabanli GRA (E-GRA) yontemleriyle de gri iliskisel
dereceler hesaplanmistir. VIKOR ve E-VIKOR sonuglarina tabloda yer verirken, yéntemin kabul
sartlarina ve korelasyon analizinde istatistiksel olarak anlaml sonuglar verip vermemesine
bakilmistir. VIKOR yontemi ile yapilan analizlerde parametrelerin tamami icin kabul sartlarinin
saglandigl, ancak yalnizca v, parametresine ait sonuglarin istatistiksel olarak anlamli oldugu
gorilmustiur. Dolayisiyla, hem Tablo-6’da hem de korelasyon analizinde v, parametresinden
elde edilen VIKOR sonuglara yer verilmistir. E-VIKOR sonuglari dikkate alindiginda; v,, v; ve v,
parametreleri igin ortaya ¢ikan sonuglarin kabul sartlarini tasimadigi, v; ve vs parametrelerinin
ise istatistiksel olarak anlamh sonuglar vermedigi tespit edilmistir. Tim durumlar birlikte
degerlendirildiginde, her iki durum da ayni anda saglanmadigi igin E-VIKOR sonuglari korelasyon
analizine dahil edilmemistir. Buna ragmen Tablo-6’da, istatistiksel olarak anlamh olan ve en
yuksek korelasyon degerini veren v, parametresinin sonuglarina yer verilmistir. Elde edilen tim
sonuglara ait siralama degerleri, OECD’nin kendi siralamasi ile karsilastirilmistir.

Tablo-7’de, CKKV yontemleri kullanilarak elde edilen siralama sonuglari ile OECD
siralamasina ait Spearman korelasyon katsayilari hesaplanmistir. Siralanabilir (ordinal nitel)
degiskenler, surekli degiskenler olmadigi icin parametrik olmayan korelasyon analizi
uygulanmaktadir. Bu tlr durumlar igin Spearman korelasyon katsayisi (p) hesaplanmaktadir.
Katsay! elde edildikten sonra dncelikle katsayinin anlamhlik testi yapilmakta ve daha sonra
yorumlanmaktadir. Katsayinin mutlak degerce 0,1 ve 0,3 araliginda olmasi zayif; 0,3 ve 0,5
araliginda olmasi orta blyuklikte; 0,5'ten bilylk olmasi ise gigli bir iliskinin varligina isaret
etmektedir (Mert, 2016: 105).

Elde edilen katsayilarin istatistiksel olarak anlamhlklar (0,01), (0,05) ve (0,10) yanilma
dizeylerinde incelenmistir. VIKOR ve GRA sonuglari ile OECD siralamasi arasinda istatistiksel
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olarak anlamli bir iliski oldugu ve bu iliskinin orta blyklikte oldugu gérilmistir. Buna karsilik
olarak TOPSIS, E-TOPSIS ve E-GRA yontemlerinden elde edilen siralama sonuglari ile OECD
siralamasi arasinda istatistiksel olarak anlamli bir iliski olmadigi tespit edilmistir.

Tablo 6: Alternatiflerin CKKV Yontemlerine Gére Aldigi Skorlar ve Siralamasi

TOPSIS E-TOPSIS VIKOR E-VIKOR GRA E-GRA OECD
Ulke Deger Sira Deger Sira Deger Sira Deger Sira Deger Sira Deger Sira Sira
AUS 0,797 7 0,899 18 0,029 1 0031 18 0,724 5 0,789 15 2
AUT 0,760 14 0,923 8 0,411 17 0,016 5 0,638 17 0,801 12 17
BEL 0,769 11 0,902 16 0,223 7 0,015 4 0,647 14 0,783 16 13
CAN 0,824 3 0932 5 0,084 2 0,010 2 0,729 4 0,831 8 4
CHE 0,826 2 0,947 1 0277 11 0,187 32 0,732 3 0877 1 6

CHL 0,634 32 0812 30 0,828 33 0,033 21 0,482 34 0,650 34 33
coL 0,437 37 0,284 37 0,99 36 0,254 34 0,450 37 0,480 37 36

CZE 0,708 22 0921 9 0,514 22 0,035 22 0,592 23 0,802 11 22
DEU 0,771 10 0,931 6 0,247 9 0,023 9 0,654 13 0,822 9 15
DNK 0,754 16 0,925 7 0,293 13 0,031 17 0,706 6 0835 7 5

ESP 0607 33 0,799 31 0441 20 0041 25 0592 24 0715 30 19
EST 0720 20 0869 24 0466 21 0026 13 0,604 21 0,757 23 21
FIN 0,761 13 0911 13 0,242 8 0025 10 0,698 9 0,799 13 9
FRA 0,724 18 0,884 21 0324 14 0,021 7 0607 20 0753 24 18
GBR 0,799 5 0915 11 0416 18 0612 36 0647 15 0813 10 14
GRC 0455 36 068 35 0849 34 0107 31 0496 33 0641 35 34
HUN 0685 26 0911 14 0,730 31 0033 20 0533 31 0,781 18 31
IRL 0730 17 0,89 19 0404 16 0,025 12 0643 16 0,775 21 16
ISL 0,804 4 0903 15 0,194 6 0042 26 0,748 2 0,852 4 3
ISR 0,703 23 0873 23 0555 25 0037 24 058 25 0744 25 23
ITA 0653 29 0839 29 0517 23 0049 29 0574 26 0727 29 24
JPN 0723 19 0,882 22 0536 24 0047 28 0610 19 0,792 14 25
KOR 0666 28 0840 28 0612 26 0073 30 0600 22 0,761 22 30
LITU 068 25 0851 27 0678 29 0031 19 0548 29 0,741 26 28
LUX 0,844 1 0,940 2 028 12 0,008 1 0694 11 0,868 2 11
LVA 0646 31 0797 32 0,761 32 0037 23 0511 32 068 32 32
MEX 05503 35 0,399 36 1000 37 0,187 33 0456 36 0,537 36 37
NLD 0,756 15 0,920 10 0248 10 0,028 14 0,701 8 0,837 6 7
NOR 0,794 8 0,936 4 0124 4 0,021 6 0,748 1 0,859 3 1
NZL 0768 12 0,888 20 0375 15 0042 27 0681 12 0,782 17 12
POL 0,700 24 0914 12 0619 27 0,021 8 0558 27 0777 19 27
PRT 0670 27 0865 25 068 30 0029 16 0538 30 0,714 31 29
SVK 0650 30 0,864 26 0632 28 0029 15 0555 28 0,736 27 26
SYN 0715 21 0901 17 0425 19 0025 11 0618 18 0,775 20 20
SWE 0,797 6 0,939 3 0,135 5 0,013 3 0,702 7 0,851 5 8
TUR 0579 34 0,784 34 0878 35 0549 35 0481 35 0,657 33 35
USA 0,794 9 0,791 33 0,114 3 0791 37 0695 10 0731 28 10

Tablo 7: OECD ve CKKV Yontemleri icin Spearman Korelasyon Katsayilari

OECD TOPSIS E-TOPSIS VIKOR GRA
TOPSIS -0,170
E-TOPSIS -0,076 -0,061
VIKOR 0,319** -0,115 -0,099
GRA 0,323* -0,133 -0,042 0,308**
E-GRA 0,062 0,125 0,320** 0,070 0,019

*: 0,05 yanilma dizeyinde anlamli
**. 0,10 yanilma diizeyinde anlamli
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Calismada son olarak, Copeland prensibine bagl olacak sekilde dnerilen ¢6zim modeli
araciligiyla bitiinlesik ¢6ziim kiimesi elde edilmistir. Onerilen modelde, Spearman korelasyon
analizi sonuglarina gore istatistiksel olarak anlamli sonuglar veren VIKOR ve GRA sonuglari
kullanilmistir. Modelin tutarli olup olmadigini anlamak icin elde edilen siralama, OECD’nin
siralamasi ile karsilastiriimistir. Karsilastirma sonucunda korelasyon katsayisinin, VIKOR ve GRA
sonuglarinda oldugu gibi, OECD siralamasi ile orta buytklikte (0,320) ve istatistiksel olarak
anlamli bir iliski iginde (p = 0,054 < 0,10) oldugu tespit edilmistir.

Tablo 8. Copeland Skorlari ve Biitiinlesik Coziim Onerisi

Uke €S Sira Uke €S Sira Uke ¢S Sira Uke ¢S Sira
AUS 32 2 ESP -6 22 ISR -12 26 NOR 33 1
AUT 4 17 EST -4 20 ITA -11 25 NZL 11 14
BEL 17 11 FIN 21 8 JPN -5 21 POL -16 27
CAN 32 3 FRA 4 18 KOR -10 24 PRT -22 30
CHE 24 7 GBR 5 16 LTU -20 29 SVK -18 28
CHL -29 33 GRC -29 34 LUX 15 13 SVN 1 19
CcoL -35 36 HUN -24 31 LVA -26 32 SWE 26 5
CZE -7 23 IRL 6 15 MEX -35 37 TUR -32 35
DEU 16 12 ISL 30 4 NLD 20 9 USA 25 6

DNK 19 10

4. Sonug

Ulkelerin yalnizca ekonomik géstergelerine gdre degil, ayni zamanda bunlarla iliski halindeki
gostergeler altinda meydana gelen Ustlinlik siralamalarinin = belirlenmesi  konusu,
arastirmacilarin ve farkl bagimsiz arastirma gruplarinin ilgisini cekmektedir. Gelismis ve
gelismekte olan Ulke topraklarinda yasayan insanlarin ve toplumlarin en biyiik arzusunun;
barinma ihtiyaglarini kolaylikla giderebilecegi, yeterli sosyal ve ekonomik imkanlarin sunuldugu,
temiz ve saglkl cevre kosullarinda giivenle yasayabilecegi, egitim kalitesinin ve basari
seviyesinin yliksek oldugu ve tim bunlarin sirdirilebilirliginin saglandigi bir tGlkede yasamak
oldugu yadsinamaz bir gercektir. Arastirma kuruluslarinin, Glkelerin genel anlamda refah
duzeylerini 6lcmeyi amacglamalari nedeniyle farkli indeksler gelistiriimekte ve bu indeksler
politika yapicilara son derece yararl veriler saglamaktadir.

OECD BLI indeksi, tlkelerin refah seviyelerini 6lgmeyi amaglayan ve bu dogrultuda politika
yapicilara veriler sunan oldukga kapsayici bir girisimdir. Ortaya ¢iktigi 2011 yilindan bu yana
sosyal bilimlerde pek ¢ok arastirmaya konu olmakta ve Ulkelerin refah kapsamindaki
performanslarina isik tutmaktadir. Farkli birimlerde olan ve birbirleriyle celisen hedeflerin bir
arada oldugu karar problemlerinin varligi ise cok daha eskiye dayanmaktadir. Bu tiir durumlar
icin zamanla pek ¢ok farkli matematiksel modellere dayali CKKV yontemleri gelistirilmistir.
OECD tarafindan tasarlanan BLI indeksinin de farkh 6zelliklere sahip kriterleri binyesinde
barindirmasi, bu tiir problemlerin ¢éziimiinde CKKV ydntemlerinin kullanilmasina imkan
tanimaktadir. CKKV yontemlerinin en biyik avantajlari arasinda; farkh 6zellik ve birimlerde olan
kriterler altindaki alternatifler arasinda segim, siralama, siniflandirma ve performans 6l¢cimi
yapabiliyor olmasi gelmektedir. Dolayisiyla bu ¢alismanin konusunu, OECD (lkelerinin farkli
CKKV yontemleri ile siralanmasi problemi olusturmaktadir. OECD Uyesi 37 ilke ve BLI
cercevesinde kabul edilen 24 gosterge, calismanin alternatif ve kriterlerini olusturmaktadir.
Ulkelerin bu gdstergeler altinda aldigi degerler ile ydntemler icin gerekli olan karar matrisi insa
edilmistir. Veriler, OECD’nin 2020 yilinda yayinlamis oldugu ve en giincel verilerin yer aldig
kendi veritabanindan elde edilmistir.
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Literatirde daha 6nceden yapilmis olan calismalardan farkh olarak bu calismada, CKKV
yontemleri arasinda yer alan TOPSIS, VIKOR ve GRA yontemleri tercih edilmistir. Bu yontemlerin
en biyik ozelligi, kolay anlasilabilir ve uygulanabilir olmasidir. Ancak, gercek hayat
problemlerinin ¢ogunda secim veya siralama islemlerinde bulunurken kriterlere ayni 6nem
dereceleri yiklenmemektedir. Bu amagla, matematiksel hesaplamalarla elde edilebilen ve ayni
zamanda objektif degerlendirmeler sunan kriter agirliklandirma yontemleri gelistirilmistir.
Galismada ele alinan problem icin hem esit agirlik varsayimi hem de farkli agirliklandirma
stratejisi altinda kriter agirliklari hesaplanarak siralamaya olan etkileri arastirilmistir. Kriterlerin
objektif olarak agirliklandiriimasi igin, kriterlerin sahip oldugu degerlerin birbirlerinden ne kadar
farkh oldugunu dikkate alan entropi yonteminden yararlanilmistir. Calismanin bir diger 6nemli
ayirt edici 6zelligi ise, farkli CKKV yontemleri ile elde edilen ¢dziim kiimelerini tek bir ¢ozim ile
temsil edebilecek bir yontemin kullanilmis olmasidir. Literatire yenilik katacagl diisiincesiyle
bitinlesik ¢6ziimin elde edilmesiigin Copeland yonteminin ¢alisma prensibine yakin olan farkh
bir model gelistirilmis ve bu model i¢in bir pseudo kod 6nerilmistir.

Yapilan tiim analizler sonucunda elde edilen siralama sonuglari, OECD’nin BLI indeksine gére
olusturdugu kendi siralamasi ile karsilastirilmistir. Esit ve farkl agirhklandirma stratejileri ile
elde edilen siralama sonuglarinin OECD siralamasi ile karsilastiriimasinda, likert tlrindeki
siralanabilir degiskenler i¢in 6nerilen ve parametrik olmayan Spearman sira korelasyon testi
uygulanmistir. Korelasyon analizinden elde edilen sonuglara gére TOPSIS yonteminin esit ve
farkh agirliklandirma stratejileri altinda istatistiksel olarak anlamli sonuglar vermedigi
gorulmustur. VIKOR yonteminde (v, = 0,75) ve E-VIKOR yonteminde ise sirasiyla; (v, = 0,25),
(v3 = 0,50) ve (v, = 0,75) parametre degerleri igin anlamli sonuglar elde edilmistir. GRA
yonteminde ise agirliklandirmanin anlamli bir etkisi olmamistir. Elde edilen siralama
sonuglarinin  birbirinden farkli olmasinin temel nedenlerinden biri, yontemlerin farkl
normalizasyon tekniklerine sahip olmasidir. Bir diger 6nemli etken ise, OECD’nin kendi
hesaplamalarinda farkl agirliklandirma yontemlerini kullaniyor olmasidir. OECD tarafindan
yayinlanan rehberde, farkli normalizasyon, agirliklandirma ve birlestirme yontemlerinin
uygulandigr goértlmektedir (OECD, 2008). Dolayisiyla, CKKV ydntemlerinden elde edilen
siralama sonuglari ile gergek siralama sonuglari arasinda yapilan karsilastirmanin farkh sonuglar
meydana getirmesi beklenen bir durumdur. Bu anlamda degerlendirilmesi gereken husus,
VIKOR ve GRA yontemlerinin OECD’nin kullandigi tekniklere en yakin yontemler olarak
karsimiza ¢ikmis olmasidir.

Calismanin son boliminde bitinlesik ¢6zim 6nerisinde bulunulmustur. Korelasyon
analizinde her ne kadar E-VIKOR yontemi ile anlamli sonuglar elde edilmis olsa da bu yontemin
anlamli sonuglar veren farkli v parametreleri igin saglamasi gereken iki kosulun da ayni anda
saglanmadig tespit edilmis ve bu nedenle bitinlesik ¢6zimde E-VIKOR sonuglarina yer
verilmemistir. Alternatifler icin biitlnlesik ¢oziim elde etmek Uzere istatistiksel olarak anlamli
sonuclar veren VIKOR ve GRA yodntemleri kullanilmistir. Onerilen model araciligiyla ulasilan
siralama sonuglarinin, VIKOR ve GRA sonuglarini ayni anda temsil edebildigi ve son derece
tutarh oldugu gorilmastir.

Bu c¢alismada, OECD refah gostergeleri kapsaminda gercek siralama degerleriyle
karsilastiriimak Gzere kullanilan CKKV ydntemlerinden hangilerinin bu amaca daha yakin
sonugclar verdigi tespit edilmis, ayrica anlamli sonuglar veren bu yontemlerden farkh bir
yaklasim ile tutarli bitinlesik ¢6zim elde edilmistir. Bu g¢alismanin, literatiirde az sayida
bitinlesik ¢6zim yodntemleri ile analizler yapilmis olmasi nedeniyle arastirmacilara yol
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gosterecegi disunilmektedir. Ayrica, refah kapsaminda arastirmada bulunmak isteyen
akademisyen ve arastirmacilara, BLI indeksinin farkli agirliklandirma stratejilerinin siralama
lizerindeki etkisinin incelenebilecegi veya elde edilen siralama sonuglarinin sadece OECD
siralamasi ile degil, ayni zamanda farkh girisimler tarafindan olusturulan siralamalarla da
karsilastirilabilecegi konusunda ilham kaynagi olusturacagi beklenmektedir.

Son olarak, Turkiye 6zelinde yapilacak degerlendirmelerin hem akademik ¢evreler hem de
politika yapicilar tarafindan dikkate alinmasi gerekmektedir. OECD’nin BLI kapsamindaki verileri
incelendiginde; konut, calisma ve is kalitesi, egitim, cevre ve is-yasam dengesi gibi temel
alanlarda yasanan sorunlarin, Tirk vatandaslarinin refahi ve yasam doyumu (zerinde negatif
etkisinin oldugu duslinilmektedir. Egitim, istihdam ve is-yasam dengesi 6zelindeki veriler
incelendiginde bu durumun ortaya ¢iktig1 gérilmektedir. Tlrkiye’de, egitimde gegen surelerin
yil bazinda fazla olmasina ragmen, en az lise 6grenimi diizeyinde olan insanlarin oraninin ve
ogrencilerin basari performanslarinin oldukc¢a dusik oldugu tespit edilmistir. Tlrkiye'de
egitimde gecirilen siirenin Almanya, Fransa, ingiltere, isvigre, ABD, Kanada, Japonya ve Giiney
Kore gibi (ilkelerden fazla olmasina ragmen temel egitim diizeyindeki basari performansinin ¢ok
zayIf olmasi dikkatle arastirilmayi gerektirmektedir. Ayrica, haftalik ortalama 50 saat veya daha
fazla siire boyunca ¢alisma kriteri bakimindan OECD’nin son sirasinda yer alan Tirkiye’nin
istihdam orani bakimindan da son sirada yer aliyor olmasi oldukga dikkat gekici bir unsur
olmaktadir. Temel diizeydeki egitim kalitesinin zayif olmasi sonucu 0Ogrencilerin basari
performanslarinin azaldigl ve lisans derecesinin yeterli olmayacagi korkusuyla vatandaslarin
lisanststl egitime yoneliyor olmasinin egitimde gecen sireleri artirdigi distintlmektedir.
istihdam endisesinin bu siireyi artirdig1 diisiincesi tek basina yeterli olmamakla birlikte, kiiresel
capta lisansusti faaliyetlerde bulunan arastirmacilarin sayisinin, Gniversite ve program sayisinin
her gegen yil daha da ¢ogalmasina paralel olarak artacagi dislincesi de bu durumu destekler
niteliktedir. Arastirmacilarin, bu ¢alismadan ve OECD raporlarindan yola gikarak, Tiirkiye’nin
zayif oldugu alanlardaki temel nedenleri ve hangi alanlarin daha 6ncelikli oldugunu CKKV
yontemleri ile ortaya ¢ikarmaya devam etmesi, analiz sonugclarina gore politika yapicilara yol
gostererek yeni, kaliteli ve sdrdirilebilir politikalar dizenlenmesine katki sunmalari
beklenmektedir.
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Extended Summary
Ranking OECD Countries according to Well-being Indicators Using TOPSIS, VIKOR and GRA Methods and an
Integrated Solution Offer

The greatest desire of citizens and societies living in developed and developing countries is to live in a country;
where they can easily meet their housing needs; where sufficient social and economic opportunities are offered; where
they can live in clean and healthy environmental conditions safely; where the quality of education and success level is
high; and where all these are sustainable. Since research institutions aim to measure the welfare level of countries in
general, different indexes are developed and they provide critical and significant data to policy makers.

The OECD BLI index is a very inclusive initiative that aims to measure the welfare levels of countries and provides
data to policy makers in this direction. Since its emergence in 2011, it has been the subject of much research in social
sciences and throws light on the welfare performance of countries. MCDM methods based on mathematical models
have been developed for decision problems in different units and conflicting objectives. The fact that the BLI designed
by the OECD includes criteria with different characteristics allows the use of MCDM methods in the solution of such
problems.

The subject of this study is to rank the OECD countries with different MCDM methods and to obtain an integrated
solution. 37 OECD member countries and 24 indicators accepted within the framework of BLI constitute the alternatives
and criteria of the study. The decision matrix required for the methods has been constructed with the values taken by
the countries under these indicators. The data were obtained from the OECD’s own database, which was published in
2020 and contains the latest data.

In this study, unlike previous studies in the literature, TOPSIS, VIKOR and GRA methods, which are among the
MCDM methods, were preferred. For the problem discussed in the study, the criteria weights were calculated under
both equal weight assumptions and different weighting strategies, and their effects on the ranking were investigated.
The entropy method, which takes into account how different the values of the criteria are from each other, was used
for the objective weighting of the criteria. Another important distinguishing feature of the study is the use of a method
that can represent the solution sets obtained with different MCDM methods with a single solution. For this purpose, a
more dynamic model, which is relative to the working principle of the Copeland method, has been developed and a
pseudo-code has been proposed for this model.

Non-parametric Spearman rank correlation test, which is recommended for sortable variables in the Likert type,
was applied in comparison to the ranking results obtained with equal and different weighting strategies with the OECD
ranking. When the results from the correlation analyses and the conditions to be met by the applied VIKOR methods
are considered together, the VIKOR results obtained for (v, = 0,75) parameter and the GRA results are included in the
proposed integrated solution model. One of the main reasons why the obtained ranking results differ from each other
is that the methods have different normalization techniques. Another important factor is that the OECD uses different
weighting methods in its calculations. In the handbook published by the OECD, it is seen that different normalization,
weighting and aggregation methods are applied (OECD, 2008). Therefore, it is expected that the comparison between
the ranking results obtained from MCDM methods and the actual ranking results will generate different results. In this
sense, the point that should be evaluated is that VIKOR and GRA methods have emerged as the approximate methods
to the techniques used by the OECD.

In the last part of the study, an integrated solution was proposed. The ranking results obtained through the
proposed model were found to be highly consistent and representative of the VIKOR and GRA results simultaneously.
It is thought that this study will guide the researchers since there are few analyzes with integrated solution methods in
the literature. It is suggested that the effect of different weighting strategies on ranking can be examined within the
framework of BLI in order to guide future studies. In addition, the ranking results obtained can also be compared with
rankings created by different initiatives. It is expected that this study will be a source of inspiration for academics and
researchers who want to do research within the scope of welfare.

Finally, the evaluations to be made especially for Turkey should be taken into account by both academic circles
and policy makers. When the data of OECD within the scope of BLI are examined, it is thought that problems in basic
areas such as housing, work and job quality, education, environment and work-life balance have a negative impact on
the well-being and life satisfaction of Turkish citizens. Conflicting data on education, employment, and work-life
balance clearly show that some policies are being implemented incorrectly. Based on this study and OECD reports, it is
expected that the researchers will continue to reveal the main reasons in the weak areas of Turkey and which areas
have more priority with MCDM methods and will contribute to the regulation of new, high quality and sustainable
policies by guiding policy makers according to the results of the analysis.
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Symmetric and Asymmetric Causality Analysis of the
Relationship between Inflation and Tax Revenues in
Turkey

Oz

Bu calismada, Tanzi etkisinin Tirkiye'deki gegerliligini
test etmek amaciyla 2010M1-2021M6 ddnemini
kapsayan aylik zaman serisi verileri kullanilmistir.
Calismada yontem olarak, Hacker ve Hatemi-J
(2006)’'nin gelistirdigi simetrik ve Hatemi-J (2012)’nin
gelistirdigi  asimetrik  nedensellik analizi tercih
edilmektedir. Hacker ve Hatemi-J (2006) simetrik
nedensellik analizi sonucuna goére, enflasyondan vergi
gelirlerine dogru tek yonll simetrik nedensellik tespit
edilmistir. Hatemi-J (2012) asimetrik nedensellik analizi
sonucuna gore ise, enflasyon negatif sokundan vergi
gelirleri pozitif sokuna dogru bir asimetrik nedensellik
tespit  edilmistir.  Ayrica  asimetrik  etki-tepki
fonksiyonlarindan elde edilen bulgular, enflasyon
negatif sokunda meydana artiglarin zamanla vergi
gelirleri pozitif sokunu arttirdigini  gostermektedir.
Calismadan elde edilen ampirik bulgular, Turkiye’de
Tanzi etkisinin gegerliligini  gliclendirmektedir. Bu
nedenle Turkiye’de enflasyonla micadelede etkin
politikalarin izlenmesi, vergi gelirleri agisindan buyuk
onem tasimaktadir.

Abstract

In this study, monthly time series data covering the
period 2010M1-2021M6 were used so as to test the
validity of the Tanzi effect in Turkey. As methods, in this
study, are preferred symmetric causality analysis
developed by Hacker and Hatemi-J (2006) and
asymmetric causality analysis developed by Hatemi-J
(2012). According to the results of Hacker and Hatemi-J
(2006) symmetric causality analysis, one-way symmetric
causality was determined from inflation to tax revenues.
According to the result of Hatemi-J (2012) asymmetric
causality analysis, an asymmetric causality was
determined from negative inflation shock to tax
revenue positive shock. In addition, the findings
obtained from the asymmetric impulse-response
functions show that increases in the negative shock of
inflation increase the positive shock of tax revenues
over time. The empirical findings obtained from the
study strengthen the validity of the Tanzi effect in
Turkey. Consequently, following effective policies in the
fight against inflation is great importance in terms of tax
revenues in Turkey.
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1. Giris

Enflasyon kavrami, fiyatlar genel dlzeyindeki artislarin sirekli gerceklesmesi olarak
tanimlanmaktadir. Etkisi daha ¢ok 19. yiizyilin ortalarinda hissedilmeye baslanan enflasyon,
agirhkli olarak az gelismis ve gelismekte olan Ulkelerde etkili olmasina ragmen gelismis tlkeleri
de etkileyen bir olgu olmustur. Sireklilik gosteren yiksek enflasyon, yapisi geregi ekonomik
yapilara zarar vermekte ve ilkelerin sosyal yapisini olumsuz etkilemektedir. Bu noktada
enflasyon sabit ve dar gelirli bireylerin aleyhine gergeklesirken, toplumsal refah kaybini da
beraberinde getirmektedir (Koyuncu, 2014: 225). Bu nedenlerden dolayi enflasyon, gelismis ve
gelismekte olan Ulkeler igcin 6nde gelen makroekonomik sorunlar arasinda yer almaktadir.

Enflasyon, iktisadi diigsiince ekolleri tarafindan farkh teoriler ile agiklanmaktadir. Klasik
ekole gore enflasyon, parasal genislemenin bir sonucudur ve bu dislince paranin miktar teorisi
ile desteklenmistir. Keynesyen ekol, fiyatlar genel diizeyindeki degisimlerin talepten
kaynaklandigini vurgulamaktadir. Monetarist ekollin énciilerinden olan Friedman, enflasyonun
temel nedeninin para arzi oldugunu ileri sirmektedir. Maliyeci diisiince ekoli ise; biitce agiginin
surekli artis gosterdigi donemlerde hikimetler tarafindan bu agigin parasallastirilmasinin,
enflasyonda artiglara neden olacagi ileri siirilmektedir. Bu goriise gore, enflasyonu azaltmadan
once bitge agiginin 6nlenmesi gerekmektedir (Ishag ve Mohsin, 2015: 180; Sahin, 2019: 298).
Butcge aciginin enflasyona neden oldugu ileri stirilen bu gorisiin aksine literatlirde enflasyonun
biitce acigina neden olduguna dair gorisler de yer almaktadir.

Tanzi, 1977 ve 1978 yillarinda biitge agigi ile enflasyon iliskisini Arjantin Gzerinde inceledigi
iki galismasiyla dikkatleri lizerine g¢ekmistir. S6z konusu calismalarda enflasyon, reel vergi
gelirleri Gizerinde olumsuz bir etki dogurarak bitge agigina neden olmaktadir (Tanzi, 1978: 418).
Ozellikle az gelismis ve gelismekte olan (lke gruplarinda reel vergi gelirlerinin yiiksek enflasyon
karsisinda yasayacagl yipranmanin daha siddetli olacagi dngoérilmektedir.

Tanzi (1978) tarafindan enflasyonun vergi gelirlerini yipratmasi iki faktore baglanmaktadir.
Bunlardan ilki vergilerin tahsil edilme siiresi, digeri ise vergilerin esneklik durumudur. Ozellikle
az gelismis ve gelismekte olan (lkelerin yiksek enflasyonla olan sorunlari, bu iki faktori oldukca
onemli kilmaktadir. Clinkl vergilerin tahsil sliresi uzunsa ve vergi sistemi esnek olmayan bir
yaplya sahipse, yiksek enflasyonun etkisiyle vergilerden elde edilecek gelirde ciddi kayiplar s6z
konusu olacaktir (Tanzi, 1978: 444).

Nitekim gelismekte olan bir Glke konumundaki Tirkiye’de, enflasyonun 6zellikle 1970°li
yillarda Gg haneli seviyelere ¢ikmis oldugu ve 2001 krizine kadar da yiksek seyirde devam ettigi
gorulmektedir. 2001 krizi sonrasinda enflasyonu disirme hedefleri ve bu hedeflere uygun
yapisal reformlarin izlenmesi sonucunda, 1970’li yillardan itibaren enflasyon ilk kez 2004 yilinda
tek haneli seviyelere inmistir. Ancak 2008 kiiresel krizinin etkisiyle enflasyonun yeniden
hedeflerin Gizerinde gergeklestigi ve psikolojik esik olan ¢ift hanelere ¢iktig kaydedilmistir. Her
ne kadar 2011-2016 yillari arasinda enflasyon tek haneli seviyelerde seyretse de 6zellikle son
bes yilda yeniden ¢ift haneli seviyelerde devam ettigi gorilmektedir (Akdugan, 2020: 2249).
Diger taraftan vergi gelirlerinin 2009-2020 yillari arasinda surekli olarak artis egilimi gosterdigi
ve bu dénem icerisinde toplamda 5 kat arttigi gériilmektedir (TUIK, 2020: 10).

Dolayisiyla bu cgalisma, vergi gelirleri ve enflasyon degiskenleri kullanilarak 2010:M1-
2021:M6 donemi icin Turkiye’de Tanzi etkisi gecerli mi? sorusuna yanit aramak amaciyla
hazirlanmistir. Literatlr incelendiginde Tanzi etkisinin daha c¢ok bltce acigi ve enflasyon
degiskenleri kullanilarak, simetrik nedensellik analizleri ile incelendigi goérilmektedir. Bu
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calismada ise yontem olarak, simetrik nedensellik analizinin yani sira asimetrik nedensellik
analizi ve asimetrik etki-tepki fonksiyonlari tercih edilmistir. Asimetrik nedensellik yontemi,
degiskenlerin pozitif ve negatif soklara ayristirlmasi ile olasi sakli nedenselliklerin ortaya
¢ikarilmasi agisindan literatirde 6nemli bir yer tutmaktadir. Ayrica asimetrik etki-tepki
fonksiyonlari da elde edilen nedenselliklerin yoninin belirlenmesi igin kullanilan 6nemli bir
yontemdir. Dolayisiyla bu ¢alismada, vergi gelirleri ve enflasyon arasindaki iliskinin pozitif ve
negatif soklari gbz 6niinde bulundurarak incelenmesinin, literatiire dnemli bir katki saglayacagi
dngdrilmektedir. Calisma ti¢c bélimden olusmaktadir. ilk béliimde, Tanzi etkisinin teorik
cercevesi detayll bir bicimde ele alinmaktadir. ikinci béliimde, Tanzi etkisini inceleyen ulusal ve
uluslararasi diizeyde ampirik calismalarin bulgularina yer verilmektedir. Uglincii bélimde ise,
Turkiye’ de Tanzi etkisinin gegerliligini test etmek amaciyla olusturulan simetrik ve asimetrik
nedensellik analizi ve bulgulari agiklanmaktadir. Son olarak, analizlerden elde edilen bulgular
cercevesinde politika onerileri sunulmaktadir.

2. Teorik Cergeve

Yiksek enflasyonun meydana getirdigi olumsuz etkiler, 1970'li yillarda yasanan petrol
krizinin neden oldugu enflasyonist baski sonucunda yogunluk kazanmistir. Glinimize gelene
kadar da bu olumsuz etkiler, tilke ekonomileri agisindan giincelligini korumaktadir. Enflasyon ile
vergi gelirleri arasindaki iliski ise, iktisat-maliye literatliriinde 6nemini korumaya devam eden
bir konu olarak karsimiza ¢ikmaktadir. Bazi az gelismis ve gelismekte olan lkeler lzerine
uygulanan ampirik ¢alismalar, enflasyonda yasanacak bir artisin vergi tahsilatlarinda meydana
gelen gecikmelere bagh olarak vergi gelirlerinin reel degerini azaltacagini ileri sirmektedir.
Ayrica s6z konusu g¢alismalar, vergi gelirlerindeki reel azalmanin dolayli sekilde bitge aciklarina
sebep olacagi hipotezini de desteklemektedir (Choudhry, 1990: 1).

Gelismis ulkelerde ise, enflasyonun vergilerin reel getirileri tGzerinde olumsuz bir etki
yaratmayacag fikri Mansfield (1980) tarafindan ileri surilmektedir. Mansfield (1980)’e gore
belirli kosullar altinda enflasyon, vergilerin reel getirilerini arttirmaktadir. Enflasyonun
vergilerin reel getirilerini artirmasi igin su t¢ kosulun gergeklesmesi gerekmektedir (Mansfield,
1980: 31):

—Vergiye bagh olan kazanglar, enflasyonda yasanacak artislara paralel bir sekilde
artmall,

—Vergi yapisi kazang artislarina bagl olarak artan oranli olmali,

—Vergilerin tahsilat stiresi hizli olmalidir.

Gelismis tlkelerin vergi sistemleri belirtilen bu tg kosula bagh sekilde surdiiriilmektedir. Bu
tlkelerin vergi yapisi artan oranh oldugu gibi, vergilerin tahsilat siresi de kisa olmaktadir.
Tahsilat sliresinin kisa oldugu ve artan vergi yapisina sahip bir ortamda mukellefler, enflasyonun
siddetine ve vergi yapisina bagli olarak daha yiliksek vergi dilimlerinden vergilendirilmis
olmaktadir. Boylelikle vergi gelirleri, enflasyonda yasanacak bir artisa gére daha fazla artacaktir.
Bu sebeplerden dolayi gelismis (ilkelerdeki enflasyon artislari, vergilerin reel getirisi (izerinde
bir azaltma etkisi yaratmamaktadir. Ancak bu durum az gelismis ya da gelismekte olan (lkeler
icin gecerli degildir. Bu Ulkelerde vergilerin tahsilat siresi kisa olmamakla birlikte vergi
sistemleri de esnek olmayan bir yapiya sahiptir. Ayrica gelismis tlkeler ile kiyaslandiginda, bazi
istisnalar haricinde, tarih boyunca az gelismis ve gelismekte olan Ulkelerin enflasyon oranlarinin
gelismis Ulkelere gore daha yiksek oldugu bilinmektedir. Bu kosullar dikkate alindiginda az
gelismis ve gelismekte olan Ulkelerdeki enflasyonda yasanacak bir artisin vergilerin reel
getirisini azaltabilecegi varsayilabilir (Sen, 2003: 2-3).
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Enflasyonist ortamda vergi gelirlerinin reel degerinin azaldigi, ayrica bu durumun vergi
tahsilat stiresindeki gecikmelerden kaynaklandigi fikri ilk olarak Olivera (1967) tarafindan ortaya
atilmistir. Olivera (1967)'nin Latin Amerika Ulkeleri Gzerinde hazirladigi ¢alismaya gore; kisa
dénemde nominal vergi gelirlerinin sabitlenmesi, enflasyon karsisinda vergilerin reel degerini
azaltarak bitge agig1 sorununa yol agmaktadir. Bu durum ise, gesitli kosullara gére su sekilde
gozlemlenmektedir:

—Herhangi bir donemde toplanan vergiler, daha 6nceki bir dénemdeki gelir diizeyine
baghdir.

— Bazi gelir kaynaklari, i¢ fiyat degisikliklerinin gegici olarak gerisinde kalan déviz kuruna
baghdir.

—Hukiimet tarafindan yapilan édemeler, kamu hizmetleri fiyatlarina gore enflasyona
daha duyarl olma egilimindedir.

Bu sebeple genel bir fiyat artisi, belirli miktarda pasif bir biitce agigl yaratma egilimindedir
(Olivera, 1967: 259).

Literatilirde gerekli degeri goremeyen bu iddia, Tanzi’nin 1977 ve 1978 yillarinda hazirladigi
iki onemli calismayla dikkat cekmistir. Tanzi, Arjantin Gzerine hazirladigi g¢alismalarinda
enflasyonun vergi gelirlerinin reel degerini azalttigi sonucuna ulasarak, Olivera (1967)nin
iddialarini desteklemistir. Bu iki Snemli galismayla enflasyon-vergi gelirleri iliskisi iktisat-maliye
literatlriine “Tanzi Etkisi” olarak girmistir. Bu iliski bazi yazarlarca “Olivera-Tanzi Etkisi” olarak
da aniimaktadir (Anusi¢ ve Svaljek, 1996: 74). Bu etkiye gore gelismekte olan iilkeler, vergilerin
tahsil siresinin uzunlugu ile vergi esnekliginin esnek olmayan yapisindan dolayi gelismis
Ulkelerden ayrilmaktir. Ayrica gelismekte olan dlkelerin enflasyon oranlari gelismis Ulkelere
gore daha yiksek oldugundan bu etkinin 6nemi daha da artmaktadir. Dolayisiyla vergi
gelirlerindeki azalma su li¢ unsura baglh olarak gerceklesmektedir (Tanzi, 1989: 647). Bunlar;

—Vergi tahsilat suresinin uzunlugu,
—Vergi esnekliginin esnek olmayan yapisi,
—Enflasyon orani olarak siralanabilir.

Ulkeler vergi esnekligi ve vergi tahsilat siireleri agisindan incelendiginde énemli farkhlklar
gorulmektedir. Tim dlkelerde, vergilenebilir olaylarin basladigi anda vergi makamlarina
o6demelerin gerceklesmesi zor oldugu igin vergilerin tahsilat stirelerinde bir gecikme meydana
gelmektedir. Gelismis Ulkelerde bu gecikmeler stopaj 6demelerinin gelir vergileri igin yaygin
olmasi ve dolayli vergiler tizerindeki ylikiimliluklerin azaltilabilmesinden dolayi, bir ay gibi kisa
bir siireyi temsil etmektedir. Gelismekte olan llkelerde bu durum, muhasebe proseddriiniin
gelismis Ulkelere goére daha yavas islemesi sebebiyle tahsilat siresini alti ay gibi bir slireye
uzatabilmektedir. Benzer sekilde gelismekte olan (ilkelerin vergi esnekliginin diisiik oldugu
gelismis Ulkelerin ise vergi esnekliginin daha yilksek oldugu bir vergi sistemine sahip olma
olasiligi s6z konusudur (Tanzi, 1978: 423-424).

Tablo 1'de, vergi tahsilat slresinin uzun ve kisa olarak siniflandirildigr durumda olusan alti
kombinasyon yer almaktadir.
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Tablo 1: Vergi Esnekligi ve Tahsilat Streleri

Vergi Tahsilat Gecikmeleri

Esneklik Uzun Kisa
<1 A B
=1 C D
>1 E F

Kaynak: Tanzi, 1978: 424.

Bu alti kombinasyondan D ve F olani tipik bir gelismis llkeye ait vergi sistemini temsil
etmektedir. D kombinasyonunda vergi esnekligi bire esit ve vergi tahsilat siresi kisadir. F
kombinasyonunda da D kombinasyonunda oldugu gibi vergi tahsilat siiresi kisadir, ancak vergi
esnekligi birden buyuktir. F kombinasyonunda olan bir tlkenin vergi tahsilat siiresinin kisa ve
vergi esnekliginin birden biyik olmasi durumunda enflasyonun vergilerin reel degerini
azaltmayacagl, aksine vergi gelirlerinin artacagi anlamina gelmektedir. A ve C kombinasyonlari
ise tipik bir gelismekte olan llkeye ait vergi sistemini temsil etmektedir. Bu iki kombinasyonda
da vergi tahsilat sliresi uzun olmasina ragmen farklari vergi esnekligidir. Her iki kombinasyonda
da enflasyonun artmasi durumunda vergilerin reel degerindeki azalma kaginilmazdir. Ancak A
kombinasyonunda vergi esnekligi birden kiicik oldugu icin vergi kaybi C kombinasyonuna gore
daha fazla olacaktir (Tanzi, 1978: 424).

Tanzi (1978) B ve E kombinasyonlarini goz ardi etmekte, A kombinasyonunu ise C
kombinasyonunun asiri bir versiyonu olmasindan dolayl tartismaya dahil etmemektedir.
Dolayisiyla tartismayi C, D ve F kombinasyonlari ile sinirlandirmaktadir. Buna gore bu (g
kombinasyon, asagidaki yer alan Sekil 1’de gosterilmektedir.

Sekil 1: Gelismis ve Gelismekte Olan Ulkelerdeki Enflasyon ile Vergi Geliri iliskisi

Enflasyon Orami(rt)
4

C D F

v Vergi Gelirleri

Kaynak: Tanzi, 1978: 425.

Sekilde diisey eksende enflasyon orani, yatay eksende ise vergi gelirleri yer almaktadir. Buna
gore enflasyon orani sifirken reel vergi gelirleri OV kadar olacaktir. Enflasyonist bir dénemin
gerceklestigi varsayildiginda, D kombinasyonunda reel vergi geliri bu enflasyondan pek
etkilenmeyecektir. F kombinasyonunda ise reel vergi geliri artacak, ayrica enflasyon arttig
sirece reel vergi geliri artmaya devam edecektir. O halde gelismis Ulkelerdeki vergi geliri ile
enflasyon iliskisi D kombinasyonu gecerliyse VD seklini, F kombinasyonu gecerliyse VF seklini
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alacaktir. C kombinasyonunun gegerli oldugu durumda ise, enflasyon ile vergi geliri iliskisi VC
seklini alacaktir (Tanzi, 1978: 424-425).

Vergi esnekliginin bire esit oldugu varsayimi altinda vergi gelirindeki bu azalma sadece
enflasyon oranina degil, ayrica vergilerin tahsil edildigi sireye de baglidir. Bir Ulkenin vergi
sistemini inceleyebilmek igin o lilkedeki vergi tahsil siiresinin belirlenmesi énemlidir. Bu siire
llkeden ulkeye farkhlik gostermekle beraber, 6zel vergi yapisindan da etkilenecektir. Eger her
vergi turtiniin tahsil siresindeki gecikmeler ayri ayri biliniyorsa, bitln bir sistemin tahsil siiresi;
butiin gecikmelerin agirlikli ortalamasi alinarak hesaplanabilmektedir. Bu agirlikli ortalama, her
bir vergi tlrinidn toplam vergi geliri icindeki agirhgina gore degismektedir. Dolayisiyla bir
lkenin vergi kaynaklari ne kadar az olursa, vergi sisteminin genel tahsil siresinin hesaplanmasi
da o kadar kolay olmaktadir (Tanzi, 1977: 161- 162).

Tanzi (1977) tarafindan hesaplanan vergi tahsilatinin ortalama gecikme siresi, (1) numaral
denklemde yer almaktadir.

L= i T,L; W

Denklemde Lf; vergi sisteminin ortalama gecikme siiresini, T;; belirli bir vergi tiiriiniin
toplam vergi geliri icindeki payini, L; ise; vergi yukimlaliginin basladigl an ile ddemenin
gerceklestigi zaman arasindaki gecikmeyi ay cinsinden ifade etmektedir (Tanzi, 1977: 162).

Vergi sistemine ait ortalama gecikme siresinin elde edilmesiyle, farkli gecikme uzunlugu ve
enflasyon oraninin vergilerin reel degeri tzerindeki etkisi hesaplanabilir (Tanzi, 1977: 157). Bu
hesaplama (2) numarali denklemde yer almaktadir.

1
R=—— (2)
(1 +p)"
Denklemde R; gecmiste olusan 1 liralik vergilendirmenin 6deme zamanindaki gergek

degerini, n; vergi tahsilatinda yasanacak aylik gecikmeyi, p ise; aylik gergeklesen enflasyon
oranini temsil etmektedir.

(2) numarali denklemde yer alan ve farkl tahsilat siresi ile enflasyon orani kullanilarak
hesaplanan vergi gelirindeki reel azalmanin genisletilmis gosterimi, Tablo 2’de ifade
edilmektedir.
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Tablo 2: Vergi Tahsil Sireleri ile Enflasyon Oraninin Reel Vergi Gelirlerine Etkisi

Enflasyon Vergi Tahsilatinda Yaganacak Gecikmeler (Ay)
Orani 0 1 2 3 4 5 6 7 8 9 10 11 12
0 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
1 1,00 099 098 097 09 095 094 093 092 091 09 0,90 0,89
1,5 1,00 099 097 09 094 093 091 09 08 087 08 0,8 0,84
2 1,00 098 09 094 092 091 08 087 08 084 082 080 0,79
3 1,00 097 094 091 08 08 08 081 079 0,77 074 0,72 0,70
4 1,00 09 092 089 08 082 079 076 073 0,70 068 0,65 0,63
5 1,00 095 091 08 08 078 075 071 068 065 061 0,58 0,56
6 1,00 094 08 08 079 075 070 067 063 059 056 0,53 0,50
7 1,00 093 087 082 076 0,71 067 062 058 054 051 048 0,44
8 1,00 093 08 079 074 068 063 058 054 050 046 043 0,40
9 1,00 092 084 077 071 065 060 055 050 046 042 0,39 0,36
10 1,00 091 083 075 068 062 056 051 047 042 039 035 0,32
20 1,00 08 069 058 048 040 033 028 023 019 016 0,13 0,11
30 1,00 o077 059 046 035 027 021 0,16 012 0,09 0,07 0,06 0,04
40 1,00 o071 051 036 026 019 0,13 0,09 007 0,05 003 0,02 0,02

50 1,00 067 044 030 020 0,13 0,09 0,06 004 003 0,02 001 0,01
Kaynak: Tanzi, 1977: 158

Tablonun disey ekseninde sifir enflasyon oranindan baslayip %50 enflasyon oranina kadar
secili enflasyon oranlari yer almaktadir. Tablonun yatay ekseninde ise sifir gecikmeden baslayip
on iki gecikmeye kadar olan tahsilattaki aylik gecikmeler yer almaktadir. Tabloda segili enflasyon
diizeyinde yasanacak on iki aya kadar gecikmelerin, vergi gelirlerinde reel anlamda ne kadar
azalma yaratacagl gosterilmektedir. Ornegin, %10 enflasyon oranina sahip bir ilkenin sifir
gecikmede herhangi bir reel vergi kaybi olmazken, on iki gecikmede %68’lik bir reel vergi kaybi
olacaktir.

3. Literatiir Taramasi

Ulusal ve uluslararasi literatlirde, Tanzi etkisinin gegerliligini arastiran birgok ampirik calisma
bulunmaktadir. S6z konusu ampirik ¢alismalarda Tanzi etkisini agiklamak igin enflasyon ile vergi
gelirleri ya da enflasyon ile bitce acigi iliskisi analiz edilmektedir. Ayrica li¢ degiskenin de
incelendigi bir ¢calisma mevcuttur. Bu nedenle literatiir kismi {i¢ grupta incelenebilir. ilk grupta
ver alan ampirik calismalar, enflasyon ile biitce a¢ig1 arasindaki iliski (izerinedir. Bu ¢alismalarda
enflasyon ile biitce acigl degiskenlerine ek olarak para arzi, kamu harcamalari ve ekonomik
bliyime gibi gostergeler kullanilmistir. Birinci gruptaki calismalar su sekildedir: Catao ve
Terrones (2005)’'in 1960-2001 dénemini kapsayan ve 107 Ulke Gzerine hazirladiklari ¢galismada,
(Mean Group) MG ve (Pooled Mean Group) PMG ydntemi kullaniimistir. Ulkeleri gelismis ve
gelismekte olan lkeler olarak iki grupta inceleyen yazarlar analizleri sonucunda; yiksek
enflasyona sahip gelismekte olan Ulkeler icin enflasyon ile biitce agigi arasinda gli¢ll ve pozitif
bir iliski oldugu, diisiik enflasyona sahip gelismis llkelerde ise enflasyon ile biitce agigI arasinda
bir iliski olmadigi ifade edilmektedir. Bayrak ve Kanca (2013) calismasinda bitce acig1 ve
enflasyon arasindaki uzun dénemli iliskiyi belirlemek ve yonini tespit etmek amaciyla
Johansen es-bitiinlesme testi ve Granger nedensellik analizleri kullanilmistir. Analizler
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sonucunda, Turkiye’de, biitce agigindan enflasyona dogru bir nedensellik oldugu ve uzun
doénemde butge agigindaki artislarin enflasyonu arttirdigi sonucuna ulagilmistir. Benzer bir
¢alisma Koyuncu (2014) tarafindan bitce acgigl, para arzi ve enflasyon iliskisi Johansen es-
butiinlesme ve VAR modeline dayali Granger nedensellik analizleri ile test edilmistir. Es-
bitinlesme testi sonucunda degiskenler arasinda uzun donemli bir iliski tespit edilmemistir.
Ancak nedensellik analizine gore biltce acigl ve enflasyon arasinda cift yonli, para arzi ile
enflasyon arasinda tek yonli nedensellik oldugu sonucuna ulasilmistir. Jalil, Tarig ve Bibi (2014)
calismasinda biitce acgigi ile enflasyon arasindaki iliski, (Autoregressive Distributed Lag Model)
ARDL sinir testi ile incelenmistir. 1972-2012 dénemini kapsayan ¢alismada, uzun dénemde
enflasyondaki artisin bitce agigini artiracagl sonucuna ulasilmistir. Ishag ve Mohsin (2015)
tarafindan butge agigl, enflasyon ve finansal piyasalarin gelismisligi arasindaki iligkiyi incelemek
amaciyla 11 Asya Ulkesi Uzerine hazirlanan galismada, (Generalized Methods of Moments)
GMM modeli kullanilmaktadir. 1981-2010 yillik verileri ile olusturulan modelden elde edilen
tahminlerden, agiklarin enflasyonist oldugu ve biitce aciklarinin enflasyonist baskisinin 6zellikle
finansal piyasalarin tam olarak gelismedigi tlkelerde gecerli oldugu sonucuna ulasiimaktadir.
Asya (Ulkeleri Uzerine hazirlanan bir baska c¢alisma Nguyen (2015)’tir. Enflasyonun
belirleyicilerinin arastirildig calismada enflasyon, biitce agigi, kamu harcamalari ve faiz orani
degiskenleri kullaniimaktadir. GMM modeli ve PMG ydntemi ile elde edilen sonuglara gore;
biitce acigl, kamu harcamalari ve faiz oraninin her iki tahmin yénteminde de enflasyonun
dnemli bir belirleyicisi oldugu sonucuna ulasiimaktadir. ipek ve Akar (2016)'nin 2004M1-
2015M2 doénemini kapsayan calismasinda bitge agigi-enflasyon iliskisi ARDL sinir testi, Toda-
Yamamoto nedensellik analizi ve etki-tepki analizi yontemleri kullanilarak incelenmistir. Es-
bitinlesme testine gore hem kisa hem de uzun donemde biitce agiginda yasanacak artislar
enflasyonu artirmaktadir. Ayrica nedensellik analizi bulgularina gére biitce agigi ve enflasyon
arasinda c¢ift yonli nedensellik oldugu tespit edilmistir. Bu tespit etki-tepki analizi ile
desteklenmis ve biitce agiginda yasanacak bir soka karsi enflasyonun pozitif tepki verdigi
sonucuna ulasiimistir. Sahin (2019) tarafindan 1980-2017 doénemi icin ARDL sinir testi
kullanilarak Turkiye'de enflasyon, biitce acigi ve para arzi arasindaki iliski analiz edilmektedir.
Ampirik sonuclara gére hem uzun hem de kisa donemde bitce agiginin enflasyonu pozitif
etkiledigi sonucuna ulasilmaktadir. Bir baska ¢alisma, 1996Q1-2017Q1 dénemini kapsayan Kaur
(2019) ¢ahsmasidir. ARDL sinir testi kullanilarak hazirlanan ¢alismada, uzun ve kisa donemde
biitce agigl ve para arzinin Hindistan'daki enflasyon Gzerinde olumsuz etki yarattigi sonucuna
ulasiimaktadir. Ssbulime ve Edward (2019) tarafindan Uganda Uzerine hazirlanan ¢alismada,
bitce acigl ve enflasyon arasindaki iliskiyi incelemek amaciyla (Error Correction Model) ECM ve
Johansen es bitlinlesme testleri ile Granger nedensellik analizi uygulanmistir. 1980-2016
donemi kapsayan sonuclara goére; bitce agigindan enflasyona dogru bir nedensellik tespit
edilmis, ayrica kisa donemde biitce aciginin enflasyonu artirdigl sonucuna ulasiimistir. Ahmad
ve Aworinde (2019)’un bitge agigl ve enflasyon iliskisini Afrika Glkeleri Gizerinde (Threshold
Autorgressive) TAR ve (Momentum-Threshold Autorgressive) M-TAR asimetrik es-bitlinlesme
analizi kullanarak incelemislerdir. Elde edilen bulgulardan, enflasyonda yasanacak artislarin
uzun donemde bitge acgigini artiracagi, dolayisiyla biitge agiginin enflasyonist oldugu sonucuna
ulasiimaktadir. Tilimce vd. (2021) calismasinda 1995-2020 dénemini kapsayan bitce dengesi
ve enflasyon iliskisi, 16 Euro Bolgesi Ulkesi agisindan incelenmektedir. Westerlund panel es-
bitinlesme yontemi ile (Common Correlated Effects Mean Group) CCEMG katsayi tahmincisi
kullanilarak yapilan analizler sonucunda, enflasyonun biitce dengesi lizerinden negatif etkiye
neden oldugu ve bu durumun bitge agiginin artmasina neden olacagl sonucuna ulasilmaktadir.
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Atglir (2021), Tarkiye’de Tanzi etkisinin gegerliligini ARDL sinir testi ile incelemistir. 2006Q1-
2019Q1 donemini kapsayan analizler sonucunda, butge agiginda yasanacak artislarin uzun
dénemde enflasyonu arttiracag tespit edilmistir. Biitce agigi ile enflasyon degiskenleri arasinda
anlamli bir iliski tespit edenler oldugu gibi, séz konusu degiskenler arasinda istatistiksel olarak
anlamh bir iliski tespit edilemeyen c¢alisma da mevcuttur. Chukwuani ve Egiyi (2020)
calismasinda enflasyon ve bitce acgigl iliskisi Granger nedensellik analizi ile incelenmistir.
Nijerya lzerine uygulanan analiz sonucunda, biitce agigl ve enflasyon arasinda herhangi bir
nedensellik gozlemlenmemistir.

ikinci grupta yer alan calismalar ise, enflasyon ile vergi gelirlerini incelemektedir. Bu
calismalardaki vergi gelirleri degiskeni, daha c¢ok vergi gelirlerinin alt tlrlerine goére
incelenmektedir. Ayrica bu ¢alismalarda enflasyon ile vergi geliri degiskenlerine ek olarak daha
gok kamu harcamalari ve ekonomik biiyiime gostergeleri dahil edilmektedir. ikinci grupta yer
alan galismalar su sekildedir: Beser (2007), enflasyonun vergi gelirlerinin reel degeri lizerindeki
etkisini inceledigi ¢alismasinda, Turkiye'nin vergi tahsil siresi belirlenmis ve Bootstrap VAR
modeli ile Tanzi etkisinin gegerliligi incelenmistir. Elde edilen ampirik bulgular sonucunda, hem
vergilerin tahsil stiresinin uzun olmasindan hem de yiiksek enflasyondan dolayi Tirkiye’de Tanzi
etkisinin gegerli oldugu kanitlanmistir. Arisoy ve Unliikaplan (2011) ¢alismasinda, 1994-2010
doénemi icin Tarkiye’de enflasyon ile KDV orani, KDV geliri ve kamu harcamalari arasindaki iliski
incelenmistir. VAR modeli cercevesinde elde edilen sonuglardan bir tanesi KDV gelirlerinin
enflasyonist oldugudur. Ayenew (2013), Etiyopya’nin 1974-2013 dénemindeki vergi gelirleri
belirleyicilerini incelemistir. Calismada yontem olarak Johansen es-bltiinlesme ve (Error
Correction Model) ECM uygulanmistir. Elde edilen uzun dénem sonuglarinda; kisi bagina GSYH,
dis yardimlar ve sanayi katma degeri payinin vergi gelirlerini pozitif, enflasyonun ise negatif
etkiledigi sonucuna ulasiimaktadir. Ayrica kisa donemde kisi basina GSYH ve enflasyonun vergi
gelirleri Uzerindeki etkisi negatifken, sanayi katma deger payinin etkisi pozitiftir. Dolayisiyla
hem kisa donemde hem de uzun dénemde enflasyonun vergi gelirlerini negatif etkiledigi
sonucuna ulasiimaktadir. Cakmakl vd. (2018) c¢alismasinda, 2006-2017 doneminde tiitin
Urunlerine uygulanan vergilendirmelerin enflasyona etkisi incelenmektedir. Uygulanan VAR
modelinden elde edilen sonuglar, titun Grinlerine uygulanan yuksek vergilendirmenin uzun
vadede enflasyonist olacagini gostermektedir. Altunéz (2018) galismasinda kamu harcamalari,
kamu gelirleri ve enflasyon arasindaki iliski Toda-Yamamoto nedensellik analizi, Hsiao
nedensellik analizi ve ARDL sinir testi yontemleri kullanilarak incelenmistir. Nedensellik
analizlerine gore enflasyon ile kamu gelirleri arasinda tek yonliu nedensellik oldugu sonucuna
ulasilirken, ARDL sinir testine gére uzun donemde enflasyonda yasanacak artislarin kamu
gelirlerini azaltacagi sonucuna ulasiimaktadir. Erdogan ve Erdogan (2018) tarafindan 2006-2017
donemini kapsayan vergi gelirleri, kamu harcamalari ve enflasyon arasindaki iliski (Vector
Autoregressive Model) VAR modeline dayali Granger nedensellik analizi ile test edilmis ve
degiskenler arasinda cift yonll bir nedensellik oldugu sonucuna ulasiimistir. Calcali ve Altiner
(2019) tarafindan 1991-2015 yillari kapsaminda 16 OECD (ilkesine ait secilmis makroekonomik
degiskenlerin vergi gelirlerine etkileri incelenmektedir. Calismada uzun doénemli iliskiyi
belirlemek amaciyla Durbin-Hausman es-biitinlesme testi ve katsayi tahmini icin (Augmented
Mean Group) AMG yoéntemi kullanilmaktadir. Ele alinan dlkelerin ¢ogunlugunda issizlik ve
ekonomik biyimenin vergi gelirleri Gzerinde bir etkisi olmadigl sonucuna ulasiimistir. Ayrica
cogu Ulkede ekonomik kiresellesmenin vergi gelirlerini pozitif, enflasyonun ise negatif
etkiledigi belirlenmistir. Akdugan (2020) calismasinda dolayli vergi gelirleri, UFE ve TUFE
degiskenleri arasindaki iliskiyi 2004-2019 doénemi aylik veriler ile incelemek amaciyla VAR
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Granger ve Toda Yamamoto nedensellik analizleri ile ARDL sinir testi yontemi kullanilmaktadir.
Elde edilen bulgularda UFE ile vergi gelirleri arasinda bir nedensellik bulunmazken, TUFE’den
vergi gelirlerine dogru tek yonli nedensellik tespit edilmistir. Ayrica ARDL sinir testi sonucuna
gore de TUFE’nin vergi gelirlerinde bir azalmaya neden oldugu tespit edilmistir. Diler (2020)
tarafindan ekonomik 6zgurlikler endeksi, kurumlar vergisi gelirleri ve enflasyon iliskisi Toda
Yamamoto nedensellik analizi ile incelenmektedir. Elde edilen bulgularda kurumlar vergisinden
ekonomik 6zgirlikler endeksine dogru tek yonli, enflasyon ile kurumlar vergisi arasinda ise gift
yonli nedensellik tespit edilmistir.

Uglincli grupta ise biitge acigl, vergi gelirleri ve enflasyon degiskenleri birlikte
incelenmektedir. Bu grupta yer alan tek calisma, Cam ve Temur (2021) tarafindan
hazirlanmistir. 2000-2018 aylik zaman serisi kullanilarak VAR modeli ile elde edilen bulgular
sonucunda, Turkiye’'de, enflasyon hem vergi gelirlerini hem de biitce acigini etkilemektedir.

Ampirik literatir incelendiginde, ¢alismalarda agirlikli olarak es-bitiinlesme testlerine yer
verildigi goriilmektedir. Buna karsin, nedensellik analizleri ile yapilan ¢alismalarin sinirl sayida
oldugu ve bu calismalarda da simetrik nedensellik analizleri kullanildigi gorilmektedir.
Dolayisiyla, asimetrik nedensellik analizi ile yapilan herhangi bir ¢alismaya rastlanmamistir. Bu
calismada ise, degiskenlerin etkilesimleri hakkinda daha fazla bilgi saglayan asimetrik
nedensellik analizi kullanilmasiyla literattre farkh bir bakis agisi kazandiracagi distiniilmektedir.

4. Veri Seti, Yontem ve Bulgular
4.1. Veri Seti

Bu calismada; Tirkiye’deki 2010M1-2021M6 donemi igin vergi gelirleri ile enflasyon
arasindaki iligkiye yonelik simetrik ve asimetrik nedenselligin incelenmesi amaglanmaktadir. Bu
amag dogrultusunda simetrik ve asimetrik nedensellik analizleri i¢cin Hacker ve Hatemi-J (2006)
simetrik nedensellik analizi ile Hatemi-J (2012) asimetrik nedensellik analizi tercih edilmektedir.
Calismada kullanilan serilerden vergi gelirleri degiskeni mevsimsellikten arindirilarak ve her iki
degiskenin dogal logaritmasi alinarak analize dahil edilmistir. S6z konusu serilerden vergi
gelirleri “Turkiye Cumhuriyet Merkez Bankasi” (TCMB) veri tabanindan, tlketici fiyat endeksi
ise ”Federal Reserve Economic Data” (FRED) veri tabanindan elde edilmistir. Gecikme
uzunlugunun belirlenmesi ve birim kok testleri icin EViews 10.0 programindan, nedensellik
analizleri igin Gauss 19.1 programindan, veri gorselleri ve vergi gelirleri degiskenini mevsimsel
etkilerden arindirmak i¢in R Project Programi’'ndan yararlaniimistir. Degiskenlere ait 6zet
actklamalar asagida yer alan Tablo 3’te gosterilmektedir.

Tablo 3: Degiskenlere Ait Bilgiler

Degisken Kisaltma Kaynak Birim
Vergi Gelirleri LVG TCMB Toplam (TL)
Tuketici Fiyat Endeksi LTUFE FRED Endeks, 2015=100

Asagida yer alan Sekil 2 ve Sekil 3'te degiskenlerin 2010M1-2021M6 dénemi arasindaki
degerleri gosterilmektedir.
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Sekil 2: Tuketici Fiyat Endeksi
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Vergi gelirlerinin yer aldigi Sekil 3’te mevsimsel etkilerin varligi agik¢a goriilmektedir.
Mevsimsel etkilerin varligi her ne kadar gozlemleniyor olsa da bilimsel olarak tespitinin
yapilmasi analizin devami i¢in biyik 6nem arz etmektedir.

Sekil 3: Vergi Gelirleri
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katiphanesindeki “Webel-Ollech” (WO) testi kullanilmistir. Test sonuglarina gore vergi gelirleri
degiskeninde mevsimsel etkiler tespit edilirken, tiiketici fiyat endeksi degiskeninde mevsimsel

etkiler tespit edilmemistir.
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Sekil 4. Vergi Gelirleri igin Mevsimsel Alt Seri
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Not: Grafikte yer alan aylar R Project Programi tarafindan otomatik olarak atanmasi nedeniyle Tirkge isimleriyle
degistirilememektedir.

Sekil 4’te yer alan mavi cizgiler, vergi gelirleri degiskeninin her aya ait ortalamalarini
gostermektedir. Mavi cizgilerin belirli bir deger etrafinda hareket etmemesi, serinin frekans
gozlemlerinden farkli oldugunu temsil etmektedir. Buradan hareketle vergi gelirleri
degiskeninde yer alan mevsimsel etkiler, TRAMO-SEATS fonksiyonu ile mevsimsel etkilerinden
arindirilmistir. Mevsimsel etkilerinden arindirilan mevsimsel alt seri, Sekil 5’te yer almaktadir.

Sekil 5. Mevsimsellikten Arindirilmis Vergi Gelirleri icin Mevsimsel Alt Seri
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4.2. Yontem

iktisadi teorilerdeki en nemli ve temel konulardan birisi, degiskenler arasindaki nedensellik
iliskisidir. Nedensellik iliskisi ile ne amaglandigi ve bu nedensellik iliskisinin nasil 6lgllecegi
sorulari, tartismalarin odak noktasini olusturmaktadir. Literatiirde nedenselligin test edilmesi
ilk kez Granger (1969) tarafindan gelistirilen geleneksel nedensellik analizi ile ortaya ¢ikmistir.
Granger (1969) nedensellik analizinde bir degiskenin gegmis degerleri ile potansiyel iliskisi
bulunan baska bir degiskenin ge¢mis degerleri arasinda bir regresyon olusturulmaktadir.
Olusturulan bu regresyon sonucunda degiskenler arasindaki nedensellige iliskin katsayi
tahminlemesi elde edilmektedir (Hacker ve Hatemi-J, 2006: 1489-1490). Granger (1969)
nedensellik analizindeki diger bir yaklasim serilerin duragan olma kosuludur. Ancak, bu kosulun
saglanmasi icin uygulanan fark alma islemi, seriler UGzerinde bilgi kaybina neden olmaktadir
(Granger, 1969: 428). Toda ve Yamamoto (1995) nedensellik analizi, Granger (1969) nedensellik
analizinde olusan bilgi kaybini 6nlemek amaciyla gelistirilmistir. Artirllmig VAR modellemesine
dayanan Toda ve Yamamoto (1995) nedensellik analizinde ne serilerin duraganhk mertebeleri
ne de es-bltinlesme 6zellikleri dikkate alinmaktadir. Testte gecikme uzunlugu (p), maksimum
es-bitiinlesme derecesine (dmax) eklenir ve asimptotik bicimde ki-kare (x?) dagilimina sahip bir
Wald test istatistigi elde edilmektedir. Elde edilen Wald test istatistigi degeri ile kritik degerler
karsilastirilarak seriler arasindaki nedensellik iliskisi saptanmaktadir (Toda ve Yamamoto, 1995:
246).

4.2.1. Hacker ve Hatemi-J (2006) Simetrik Nedensellik Analizi

Hacker ve Hatemi-J (2006) simetrik nedensellik analizi, Toda ve Yamamoto (1995)
nedensellik analizi temellidir ve devami niteligindedir. Her iki analizin benzer 6zelligi serilerin
es-bitinlesme durumlari ile duraganhk mertebelerinin 5Gnemsenmemesi iken farki, Hacker ve
Hatemi-J (2006) analizinde kaldiragh bootstrap ydntemi kullanilmasidir (Ozer ve Kirca, 2018:
193-194). Hacker ve Hatemi-J (2006) tarafindan Toda ve Yamamoto (1995) analizinin boyut
dzellikleri incelenmis ve kiiciik 6rneklem boyutlarinda asimptotik dagilima sahip ¥?
kullanilmasinin  kotli performans sergiledigi tespit edilmistir. Monte Carlo similasyonu
bulgularina gore, bootstrap yontemine dayali Toda ve Yamamoto (1995) analizinin asimptotik
dagilim kullanilmasi nedeniyle karsilagilan boyut bozulmalarina karsi daha kiigiik boyut
bozulmalari olustugu gorilmustir. Bu sebepten dolayl boyut bozulmalarinin azaltiimasi igin
kaldirach bootstrap yonteminin kullanilmasi énerilmektedir (Hacker ve Hatemi-J, 2006: 1489).
Toda ve Yamamoto (1995) temelli Hacker ve Hatemi-J (2006) nedensellik analizinde olusturulan
VAR (p+dmax) modeli su sekilde tahmin edilmektedir (Hacker ve Hatemi-J, 2006: 1490-1491):

Ve=V+A; Vg + Ap Yp-1 -t Ap+d Yi-(p+d) T & (3)

(3) numarali denklemde yer alan y;; k tane bagimsiz degisken vektdrini, v; sabit vektori,
A; parametre matrisini ve &;; hata terimi vektoriini gostermektedir. (p) maksimum gecikme
uzunlugunu ve (dmax) maksimum bitinlesme derecesini ifade etmektedir. Toda ve Yamamoto
(1995) tarafindan nedensellik analizi icin ©6nerilen arttinlmis VAR modeli, (4) numaral
denklemde ifade edilmektedir:

Ve =D+ A yeor +Ap Ypor + o+ Apid Veeray T E (4)
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Olusturulan VAR (p+dmax) modelinin T buyuklGgindeki bir orneklemi (5) numarali
denklemde su sekilde ifade edilmektedir:

Y = (yy, ..,y (n X T) matrisi, (5)
D= (0,4, .. A, ..., Apq) bir (0 x (14 n(p + d)) matrisi, (6)
1
Yt
Zy=| Y- t=1,..., T olmak tzere ((1 +n(p + d)) X 1) matrisi,
YVe-p-d+1
Z=(Zo) o Ze_1), ((1 +n(p +d) X T) (7)

8§=(8,...8)(n xT)

Z ve § matrisleri, (¥) sabit terimli VAR (p+dmax) modeli toplandiginda (8) numarali denklem
elde edilmektedir.

Y=DZ+ § (8)

Toda ve Yamamoto (1995) tarafindan Granger nedenselligi test etmek amaciyla kullanilan
Modified Wald (MWALD) test istatistigi, (9) numaral denklemde ifade edilmektedir:

MWALD = (CB)'[C((Z'Z)™* & Sy)C']~1(CB) ®)

(9) numarali denklemde (@); bir Kronocker Griinind, C; p X n(1 + n(p + d)) matrisini,
B; VeC(V,Al, Ap,Onxnd)'yi, B; Vec(ﬁ)'yi ve Sy; artiklarin varyans-kovaryans matrislerini
ifade etmektedir (Sy = S’USU/T). Burada her bir C matrisi satiri, sifira kisitlanan bir parametre
ile iliskilidir. Sifir hipotezi altinda ilgili parametreler sifir ise, C’'nin her bir elemani “1” degerini
almaktadir. Eger sifir hipotezinde bdyle bir kisitlama s6z konusu degilse, C'nin her bir elemani
“0"” degerini almaktadir. Bu kapsamli gosterimin Granger nedeni olmadigini test eden sifir
hipotezi su sekildedir:

Ho=CB=0 (10)

MWALD test istatistigi, (p) gecikme uzunluguna esit serbestlik derecesi ile asimptotik bir y?
dagilimina sahiptir.

Hacker ve Hatemi-J (2006) simetrik nedensellik analizinin Toda ve Yamamoto (1995)
nedensellik analizinde farki, Hacker ve Hatemi-J (2006) simetrik analizinde bootstrap (yeniden
ornekleme) yonteminin kullaniimasidir. Bootstrap yontemi; yogun matematik formdillerinden
uzak, kullaniimasi ve anlasiimasi oldukca kolay bir ydntem olarak kabul edilmektedir. Ozellikle
sinirh varsayimlarin oldugu durumlarda oldukc¢a glivenilir sonuglar Gretmektedir. Ayrica
bootstrap yonteminde biiylk veri setleri olusturularak yeniden 6rnekleme yapilma imkani
bulunmaktadir (Simon ve Bruce, 1991: 30). Bootstrap yénteminde kullanilan T X 1 boyutundaki
kaldirag vektorleri su sekilde tanimlanmaktadir (Hacker ve Hatemi-J, 2006: 1493):
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h; = diag(X1(X1X1)_1X’1) (11)
ve
h, = diag(X(X'X)"X") t=1,..,T

(11) numarali denklemin aciklanmasi icin bazi degiskenlere ihtiyac vardir. Oncelikle Y_;, =
(V1-1s -, ¥1-1) Ve i=1veya2 igin Yi_y; Y_'nin I'ninci satin olsun. Bu durumda Y;_|,
degiskeni, t =1, ..., T igin y;;'nin gecikme L degerlerinin bir satir vektéridir. Bu durumda X
degiskeni; X = (Y.4,...,Y.) olarak, X; degiskeni ise; X; = (Y{_;, ..., Y;_,) olarak atanabilir.
y1cyi belirleyen denklem igin agiklayici degisken matrisi X;’dir. Bu denklem, Granger
nedenselligine sahip olmayacak bicimde sinirlandirilmistir. y,.’yi belirleyen denklem igin
aciklayici degisken matrisi X'dir. Bu denklem ise, her iki degiskenin de tim gecikmelerinin
denkleme dahil edilmesine izin vermektedir.

(11) numaral denklemde yer alan hi ve hz igin h;; h,/nin t'ninci 6gesi, &;ise y;;
regresyonunun ham kalintisidir. i=1,2 igin y;.’nin degistirilmis kalintilar::
« Eit
= (12)
1 —h;
olarak tanimlanmaktadir.

Hacker ve Hatemi-J (2006) simetrik nedensellik analizinde bootstrap yéntemi 800 kez
gerceklestirilerek her defasinda MWALD istatistik degeri tretilir ve MWALD istatistik degeri icin
yaklasik bir dagilim elde edilir. Uygulanan 800 bootstrap yonteminden sonra MWALD istatistik
dagihimlarinin a’ninci Ust kantil degeri bulunur ve a seviye bootstrap kritik degeri (c;) elde
edilir. MWALD istatistik degeri > bootstrap kritik degeri ise, Ho reddedilmektedir.

4.2.2. Hatemi-J (2012) Asimetrik Nedensellik Analizi

Simetrik nedensellik analizlerinde pozitif bir sokun etkisinin negatif bir sokun etkisiyle ayni
oldugu kabul edilmekte, dolayisiyla soklarin degiskenler Gzerindeki nedensel etkilerinde bir
ayrim yapilmamaktadir. Bunun nedeni, finansal piyasalarda yer alan asimetrik bilgi varliginin
gdéz ardi edilmesi ve piyasada yer alan katihmcilari homojen kabul edilmesinden
kaynaklanmaktadir. Ancak gergekte finansal piyasalardaki katilimcilarin ayni buyukliikte
yasanacak pozitif bir soka kiyasla negatif soka daha hizli ve sert tepkiler verdikleri kabul
edilmektedir. Bu durum yatirimcilarin aslinda heterojen oldugunu gostermekte ve potansiyel
bir asimetrik yapinin varligini ortaya koymaktadir. Ayrica asimetrik nedensel etkilerin bir baska
nedeni de asimetrik bilgi olgusunun varligindan kaynaklanmaktadir. Onciiliigiinii Akerlof
(1970)’in yaptigl, sonrasinda Spence (1973) ve Stiglitz (1974)’lGn calismalari; piyasalarin
asimetrik bilgiye sahip oldugu konusunda kabul gormus calismalar olarak kabul edilmektedir
(Hatemi-J, 2012: 448). S6z konusu sebeplere dayanan ve Hacker ve Hatemi-J (2006) analizinin
gelistiriimesiyle olusturulan Hatemi-J (2012) asimetrik nedensellik analizinde, pozitif ve negatif
soklar birbirinden ayristirilarak asimetrik durumlarin etkileri incelenmektedir.

Serilere ait pozitif ve negatif soklarin etkilerinin incelenmesi gerekliligi, literatlirde ilk kez
Granger ve Yoon (2002) tarafindan ifade edilmektedir. Granger ve Yoon (2002) tarafindan uzun
donemli es-butiinlesme iliskisini incelemek amaciyla yapilan galismada, seriler birikimli pozitif
ve negatif soklarina ayristirilarak analiz edilmektedir (Granger ve Yoon, 2002: 6). Ayrica
calismada, pozitif ve negatif soklarin etkilerinin homojen kabul edilmesinin gizli es-biitinlesme
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sorununun olusmasina neden oldugu savunulmaktadir. Hatemi-J (2012)’de pozitif ve negatif
soklarin farkli nedensel etkilerinin de olabileceginden yola gikilarak Granger ve Yoon (2002)
asimetrik es-butlinlesme c¢alismasi, asimetrik nedensellik analizi olarak genisletilmistir (Hatemi-
J,2012: 448).

Hatemi-J (2012) analizinde rastgele yuriyiise sahip iki entegre degisken olan y;; ve y, i¢in
pozitif ve negatif soklarin ayristiriimasi su sekilde agiklanmaktadir (Hatemi-J, 2012: 449-450):

t

Yit = Vi1t € =yi0 t Z €1 (13)
i=1
ve
t
Yot = Yat-1 t €2t = Y20 + Z &2 (14)
i=1

Buradat = 1,2,.., Tigin y; o ve y, o sabitleri baglangic degerleri olup, £;; ve £,; degiskenleri
beyaz giirlilti bozucu terimler olarak tanimlanmaktadir. Pozitif ve negatif soklarin ayristiriimasi
siraslyla (15) ve (16) numarah denklemde gosterilmektedir.

el = max(gy;, 0), £f, = max(g,;, 0) (15)

€7; = max(gq;,0), €5; = max(g,;, 0) (16)
ise,

&1 = &1 + €33, €21 = & + & (17)

Sonug olarak her bir degiskenin (y;; ve y,; ) pozitif ve negatif soklari kiimulatif form olarak
(18) ve (19) numarali denklemlerde gosterildigi gibidir.

vie =X &, Vit = Xic1 &1 (18)
ve
V3 = i1 €31 Yt = Diz1 €2 (19)
Hatemi-J (2012) nedensellik analizinde, y;i = (y{., y3;) varsayimi dogrultusunda, (p)
gecikmeli bir VAR modeli kurularak nedensellik analizi gerceklestirilmektedir.
Ve =VHA YL, o F Apyig il (20)

(20) numaral denklemde kurulan VAR modelinde y{; 2 x 1 boyutundaki degisken
vektdriini, v; 2 X 1 boyutundaki sabit vektérind, pi; 2 X 1 boyundaki hata terimleri vektérini
gostermektedir. A, ise; 2 X 2 boyutunda ve r mertebesinde olan, gecikme uzunluklari bilgi
kriterleri araciligiyla belirlenen bir parametre matrisidir.

Optimum gecikme uzunlugunun belirlenmesiicin (21) numaral denklemde yer alan HIC bilgi
kriteri kullanilmaktadir.

2InT+2n%In (InT)

HJC = In(|Q]) + i—; ), j=0,..,p (21)

HJC, literatlirde Hatemi-J bilgi kriteri olarak yer almaktadir. HJC bilgi kriteri; Schwarz (SBC)
ve Hannan-Quinn (HCQ) bilgi kriterlerinin farkh gecikme uzunlugu tespit etme ihtimaline
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karsilik, bu sorunu 6nlemek amaciyla SBC ve HCQ bilgi kriterlerinin birlestirilmesiyle elde
edilmistir (Hatemi-J, 2003: 136). Denklemde ; VAR modeline ait hata terimlerinin j gecikmeli
varyans-kovaryans matrisini, n ve T ise sirasiyla; modeldeki denklem ve gozlem sayisini ifade
etmektedir. Hatemi-J (2012)'nin Hacker ve Hatemi-J (2006)’dan tek farki, degiskenlerin pozitif
ve negatif soklarinin incelenmesidir. Dolayisiyla Hatemi-J (2012) asimetrik nedensellik analizinin
sifir hipotezi de (10) numarali denklemde gosterildigi gibidir.

Hatemi-J (2012) analizi ile nedenselliklerin pozitif ve negatif soklara gére belirlenmesinin
ardindan 6nem arz eden bir diger konu, bu soklarin etki ve tepki yonlerinin belirlenmesidir. Sims
(1980)’in 6ncu galismasindan sonra siklikla kullanilmaya baslanan etki-tepki fonksiyonlari,
soklarin potansiyel etkileri dikkate alinmadan, degiskenlerin orijinal degerleri ile elde
edilmektedir. Ancak bu noktada g6z ardi edilen soklarin aslinda olumlu mu yoksa olumsuz mu
etkiledigi nedensellik boyutu agisindan oldukga 6nemlidir (Hatemi-J, 2014: 18). Hatemi-J (2014)
¢alismasinda asimetrik etki-tepki fonksiyonlari, degiskenlerin kiimulatif pozitif ve negatif
soklara ayristiriimasiyla kullaniimis ve asimetrik yapinin 6nemi bir kez daha vurgulanmistir.

4.3. Bulgular
LVG ile LTUFE serilerine uygulanan birim kék testlerine ait bulgular, Tablo 4 ve Tablo 5’te
gosterilmektedir.

Tablo 4: ADF ve PP Birim Kok Testi Sonuglari

Testler ADF PP
Degiskenler Sabitli Sabitli ve Trendli Sabitli Sabitli ve Trendli
LVG -0,373223 -4,283314* -0,232358 -9,291216*
(0,9093) (0,0045) (0,9303) (0,0000)
LTUFE 3,389714 -0,203354 3,769083 -0,334926
(1,0000) (0,9924) (1,0000) (0,9889)
ALVG -23,43660* -23,35474* -71,93658* -88,24531*
(0,0000) (0,0000) (0,0001) (0,0001)
ALTUFE -6,382152* -7,507291* -8,565474* -9,149828*
(0,0000) (0,0000) ( 0,0000) (0,0000)

Not: “*" ifadesi %1 anlamlilik diizeyini temsil etmektedir. Parantez igerisindeki degerler ise olasilik degerleridir.

Tablo 5: Tek Kirilmali Birim Kok Testi Sonuglari*

Degigkenler Katsayi Olasilik Degeri Kirilma Tarihi
LVG -12,82337** <0,01 2020:M5***
LTUFE -4,279453 0,3479 2016:M7
ALVG -12,82337** <0,01 2020:M5***
ALTUFE -9,430898** <0,01 2011:M5***

* Birim kok testi sabitli ve trendli model i¢in uygulanmistir.
** %5 anlamlilik dlizeyinde duraganligi temsil etmektedir.
*** Yapisal kirilma tarihleri incelendiginde VG degiskeni igin COVID-19 salgini kaynakli, TUFE degiskeni igin 2008 kiiresel
krizi sonrasi yasanan bunalim kaynakh oldugu gorilmektedir.

Uygulanan ADF, PP ve yapisal kirilmal birim kok testi sonuglarinda LVG degiskeninin 1(0),
LTUFE degiskeninin ise 1(1) seviyesinde bitiinlesik oldugu elde edilmistir. Buna gére
degiskenlerin maksimum butlinlesme derecelerinin (dmax) “1” oldugu sonucuna ulasilmaktadir.

Maksimum biitiinlesme derecesine eklenmek amaciyla gecikme uzunlugu (p), Tablo 6’da yer
almaktadir.
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Tablo 6: Uygun Gecikme Uzunlugunun Belirlenmesi

Gecikme Uzunlugu LOGL LR FPE AIC SC HQ
1 569,6678 931,3115 5,87e-07 -8,671812 -8,539464 -8,618035
2 588,2132 35,66422 4,70e-07 -8,895587 -8,675008 -8,805958
3 598,5350 19,53203 4,26e-07 -8,992846 -8,684034* -8,867365*
4 601,4802 5,482700 4,33e-07 -8,976619 -8,579576 -8,815287
5 609,0906 13,93291* 4,10e-07* -9,032164* -8,546889 -8,834980
6 612,8559 6,777462 4,12e-07 -9,028552 -8,455045 -8,795517
7 614,8544 3,535835 4,25e-07 -8,997760 -8,336021 -8,728874
8 616,8629 3,491600 4,39e-07 -8,967121 -8,217150 -8,662383

Tablo 6’da uygun gecikme uzunlugunun “5” oldugu sonucuna ulasilmaktadir. Buna gore
maksimum bitiinlesme derecesinin p+dmax = 5+1= 6 oldugu tespit edilmektedir.

Tirkiye'de vergi gelirleri ile enflasyon arasindaki simetrik nedensellik analizi i¢in olusturulan
Ho hipotezleri ve (p+dmax) degerinin eklendigi VAR modeline ait esitlikler, (22) ve (23) numarali
denklemlerde ifade edilmektedir.

LVGy = &g + @ LVGy_; + -+ auLVGy_g + Bo + B LTUFE,_; + -+ +

BoLTUFE,_¢ + u, (22)
LTUFEt = 0(0 + O(lLTUFEt_l + oo + apLTUFEt_G + BO + BlLVGt—l +
°ee + BPLVGt—G + ut (23)

Maksimum bitinlesme derecelerinin tespit edilmesinin ardindan Tablo 7’de, MWALD
istatistik degeri ve bootstrap kritik degerlerinin belirlendigi Hacker ve Hatemi-J (2006) simetrik
nedensellik analizi bulgulari yer almaktadir.

Tablo 7: Hacker ve Hatemi-J (2006) Simetrik Nedensellik Analizi Sonuglari

MWALD Bootstrap Kritik Degerleri Maksimum Biitlinlesme
Ho Hipotezi Test istatistigi %1 %5 %10 Derecesi (p+dmax)
LVG-LTUFE 6,752 13,219 8,834 6,952 5+1
LTUFE SLVG 20,674 * 13,570 8,657 6,760 5+1

Not: : “->” ifadesi sifir hipotezinde nedenselli§in yonini gostermektedir. “*”” simgesi nedenselligin %1 diizeyinde
anlamhligini ifade etmektedir. Bootstrap sayisi 10.000"dir.

Hacker ve Hatemi-J (2006) simetrik nedensellik analizi sonucuna gére, LTUFE’den LVG'ye
dogru %1 anlam diizeyinde tek yonli bir nedensellik gézlemlenmektedir.

Tirkiye’de vergi gelirleri pozitif soku (LVG?) ile enflasyon pozitif soku (LTUFE*) arasindaki
asimetrik nedensellik analizi igin olusturulan Ho hipotezi ve (p+dmax) degerinin eklendigi VAR
modeli, (24) numarali denklemde ifade edilmektedir.

LVG} = ag + oy LVGE; + -+ + apLVG{_¢ + Bo + By TUFEY; + -+ + B,TUFE{ ¢

+ u; (24)
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Hatemi-J (2012) asimetrik nedensellik analizine ait bulgular, Tablo 8’de yer almaktadir.

Tablo 8. Hatemi-J (2012) Asimetrik Nedensellik Analizi Sonuglari

MWALD Bootstrap Kritik Degerleri Maksimum Biitlinlesme
Ho Hipotezi Test istatistigi %1 %5 %10 Derecesi (p+dmax)
LVG*->LTUFE* 0,155 7,684 4,075 2,732 5+1
LVG* SLTUFE 0,177 14,634 9,036 6,764 5+1
LVG->LTUFE* 2,930** 8,461 4,139 2,709 5+1
LVG->LTUFE 0,323 12,892 6,846 4,963 5+1
LTUFE*>LVG* 0,048 7,385 4,027 2,773 5+1
LTUFE*LVG 0,642 7,867 4,033 2,788 5+1
LTUFE->LVG* 30,987* 20,969 10,189 6,911 5+1
LTUFESLVG 34,852* 20,964 8,379 4,992 5+1

Not: : “=>” ifadesi sifir hipotezinde nedenselligin yoniuni géstermektedir. “*”” ve “**"” simgeleri sirasiyla nedenselligin
%1 ve %10 diizeyindeki anlamliligini temsil etmektedir. Bootstrap sayisi 10.000"dir.

Tablo 8'deki Hatemi-J (2012) asimetrik nedensellik analizi bulgulari incelendiginde;
enflasyon negatif sokundan vergi gelirleri pozitif soku ile vergi gelirleri negatif sokuna dogru %1
anlam dizeyinde ve vergi gelirleri negatif sokundan enflasyon pozitif sokuna dogru %10 anlam
diizeyinde asimetrik bir nedensellik tespit edilmektedir.

Hatemi-J (2012) analizi ile elde edilen LTUFE ile LVG* arasindaki asimetrik nedensellik
iliskisinin yonlini gosteren etki-tepki fonksiyonu, Sekil 6’da yer almaktadir.

Sekil 6. Asimetrik Etki-Tepki Fonksiyonu
Response of LWGPOZ to LTUFEMEG
Nel

.04

0z

.00
-.02
2 4 & 8 i 12 14 18 18 20 22 24

Elde edilen bulgulara gére, negatif enflasyon sokundaki (LTUFENEG) artislarin ikinci
donemden itibaren pozitif vergi gelirleri sokunu (LVGPOZ) artirdigi gérilmektedir. Baska bir
ifadeyle, enflasyonun azalmasinda meydana gelen artislar, vergi gelirlerinin artisini
artirmaktadir.
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5. Sonug ve Degerlendirme

Hem bireyleri hem de hiikiimetleri etkilemesi nedeniyle enflasyon, literatirde siklikla
incelenen konulardan biri olarak karsimiza ¢ikmaktadir. Bireyler agisindan enflasyon, bitce ve
yatirim gibi konulardaki kararlari etkileyerek reel gelirler Gzerinde degisiklik yaratmakta ve
dolayl olarak reel vergi yukini etkilemektedir. Diger taraftan vergi gelirlerinin
hesaplanmasinda 6nemli sorunlar yaratmasi, hikiimetlerin elde edecegi reel vergi gelirleri
Uzerinde farkliliklara sebep olmaktadir. Bu noktada enflasyonun vergiler {izerindeki etkisinin
arastiriilmasi hem bireyler hem de politika yapicilar agisindan énem arz etmektedir.

Enflasyonun vergi gelirleri Gzerindeki etkisine iliskin tartismalar giiniimizde glincelligini
korumaya devam etmektedir. Bu tartismalar cercevesinde Tiirkiye’de enflasyonun vergi
gelirleri Uzerindeki etkisinin arastiriimasi, izlenecek politikalar agisindan 6nem tagimaktadir. Bu
¢alismada, Tirkiye’de 2010:M1-2021:M6 aylik zaman serisi verileri kullanilarak enflasyonla
vergi gelirleri arasindaki iliski, Tanzi etkisi ¢ercevesinde analiz edilmektedir. Tanzi etkisinin
gecerliligini test etmek amaciyla, Hacker ve Hatemi-J (2006) ve Hatemi-J (2012) nedensellik
analizleri ile asimetrik etki-tepki fonksiyonlarindan yararlaniimistir. Elde edilen simetrik
nedensellik analizi bulgularina gore, enflasyondan vergi gelirlerine dogru %1 anlam diizeyinde
tek yonli bir simetrik nedensellik oldugu gézlemlenmistir. Benzer sekilde, asimetrik nedensellik
analizi sonuglarinda da enflasyon negatif sokundan vergi gelirleri pozitif sokuna dogru %1
anlamlilikta gergeklesen asimetrik nedensellik gozlemlenmistir. Ayrica asimetrik etki-tepki
fonksiyonlarindan elde edilen bulgular, enflasyon negatif sokunda meydana artislarin zamanla
vergi gelirleri pozitif sokunu arttirdigini géstermektedir. Calismada simetrik ve asimetrik
nedensellik analizinin birlikte ele alinmasinin, degiskenler arasindaki olasi sakli nedenselliklerin
gozlemlenmesi agisindan oldukga 6nemli oldugu gérilmektedir. Ampirik analizler sonucunda,
Tirkiye’de Tanzi etkisinin gecerli oldugu ispatlanmistir. Elde edilen bu sonug; simetrik
nedensellik agisindan Altin6z (2018), Erdogan ve Erdogan (2018), Akdugan (2020) ve Diler
(2020) ¢alismalarinin sonuglariyla paralellik gostermektedir. Ancak bu ¢alismadaki yontem ve
iceriginin bahsi gecen calismalarin yontem ve icerikleriyle tam olarak 6rtismedigi gz 6niinde
bulundurulmalidir. Bu konu gergevesinde daha 6nce asimetrik nedensellik ve buna bagli olarak
asimetrik etki-tepki fonksiyonlari ile ilgili calismalarin bulunmamasindan dolayi, bu yontemlerle
ilgili bir kiyaslama yapilamamaktadir. Dolayisiyla bu galismanin yontemsel olarak énci olmasi
nedeniyle literatiire ciddi bir katki saglayacagi 6ngorilmektedir.

Calismada enflasyon talep yoniyle incelenmis olup, vergi gelirleri ile arasinda ciddi bir iliski
oldugu sonucuna ulasilmistir. Etki-tepki fonksiyonlarindan elde edilen tiketici fiyatlarindaki
negatif soklarin vergi gelirleri pozitif soklarini arttiracagi sonucu, bu duruma toplam talepteki
degisimlerin neden oldugu ile ilgili ispatlar sunmaktadir. Buna gére enflasyonist olmayan bir
ortamda tiiketicilerin vergi yikleri enflasyonist bir ortama gore daha az olurken, reel gelirleri
daha fazla olacaktir. Bu durumda tiketicilerin tiiketim egilimleri artarak daha fazla mal ve
hizmet talep edeceklerdir. Toplam talepteki bu artis hem Uriinler (izerinden alinan vergiler hem
de gelir ve servet lizerinden alinan vergiler araciligiyla toplam vergi gelirlerini arttiracaktir.
Dolayisiyla politika yapicilar tarafindan iktisadi teori ve politikalarina uygun para politikalarinin
ylritilmesi, disik enflasyon ortaminin saglanmasini ve dolayli olarak daha fazla vergi geliri
elde edilmesini saglayacaktir. Ayrica vyapisal reform uygulamalarinin hizlandiriimasi,
enflasyonun dizginlenmesini saglayacak onemli bir faktér olacaktir. Diger taraftan iktisadi
acidan enflasyonla miicadelenin yani sira kamu maliyesi agisindan da vergi sisteminin
gelistirilmesi, vergi gelirlerinin olumsuz etkilenmemesi icin biliylik 6nem arz etmektedir. Bu
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konuda vergi tahsilatinda gecikmelerin yasanmamasi, vergi esnekliginin konjonktirel
dalgalanmalardan etkilenmemesi ve vergi kagirmalarin niine gegilmesi, vergi gelirlerini olumlu
yonde etkileyecektir. Bu nedenle vergi sisteminin gelistiriimesi icin uygun maliye politikalarinin
yurutilmesi 6nemli bir faktér olacaktir. Bu sekilde vergi gelirlerinde yasanacak reel artis,
politika yapicilarin daha az kaynak kullanmasini saglayacaktir. Bu durum uzun dénemde kamu
aciklarindan kaynaklanan iktisadi sorunlarda istikrarin saglanmasina yardimci olacaktir.

Calismadan yola gikarak, Turkiye gibi gerek enerji gerekse ham madde agisindan disa bagimli
bir Glkede maliyet yonuniin de enflasyonda énemli bir etkiye sahip oldugu dislinilmektedir.
Ozellikle 6zel sektor girdi maliyetleri arasinda yer alan enerji ve ham madde fiyatlarinin déviz
kuruna bagh olmasi, doviz kurunu da maliyetleri tetikleyen bir unsur olarak karsimiza
cikarmaktadir. Ayrica 2022 yih itibariyle asgari tcrete uygulanan %50,54’lik zamla birlikte,
ontimuizdeki donemlerde 6zel sektér personel giderlerinde bir artis yasanacagl ve bunun
maliyet enflasyonunu etkileyecegi dislinilmektedir. Dolayisiyla Tirkiye’de Tanzi etkisi, talep
yonlu enflasyonun yani sira maliyet yonli enflasyonun vergi gelirleri tizerindeki asimetrik etkisi
acisindan da incelenebilir. Bu konu lizerinde hazirlanacak ¢alismalar, arastirmacilarinilgi alanina
birakilmistir.
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Extended Summary
Symmetric and Asymmetric Causality Analysis of the Relationship between Inflation and Tax Revenues in Turkey

Inflation, which is accepted as an indicator of economic instability, it is defined as perpetual increases in the general
level of prices. High inflation especially when the oil crisis was experienced in the 1970s, it has been started the subject
of research as of the 1980s. Inflation until today, besides many economic indicators it is seen that it affects tax
revenues, as well. In general, even if it is desirable that inflation should not have any effect on tax revenues, especially,
its impact is felt over developing countries. The important point here is preventing the negative effects of inflation on
tax revenues. The notion that inflation negatively affects tax revenues and that this is caused by delays in the collection
of taxes was first put forward by Olivera (1967). This claim, the importance of which was ignored at that time, was
handled again by Tanzi (1978). In Tanzi's (1978) study on Argentina, the negative effect of inflation on tax revenues is
based upon three reasons. These; collection time of taxes, inflation rate and flexibility of the tax system. According to
this theory, if there is high inflation in a country with an inflexible tax system, delays in tax collection will reduce real
tax incomes. This subject will indirectly induce a budget deficit. This theory is included as Tanzi Effect in the literature.
The three elements in question differ according to the development levels of the countries due to the lack of a global
fixed tax system structure. Delays in the tax collection period in developed countries represent a period as short as one
month. In developing countries, this may extend the collection period to a duration of six months, since the accounting
procedure is slower than in developed countries. Similarly, developing countries are likely to have a tax system with
low tax flexibility, and developed countries with higher tax flexibility. The important point here is to have an advanced
tax system. According to this, depending on the tax system of the countries, inflation may increase, decrease or not
affect real tax revenues. In discussions on this subject, most authors think that inflation will have negative effects on
real tax revenues. Some authors state that moderate inflation may lead to increases in real tax revenues. Tanzi effect
in literature is analyzed together with the variables of inflation with budget deficit or inflation with tax revenues. In
consequence of the research, it has been determined that predominantly inflation with budget deficit variables are
used together. In this study, in an attempt to create a different perspective, inflation and tax revenues variables are
used. Within the frame of the discussions between inflation and tax revenues, investigation of the effect of the inflation
on tax revenues in Turkey is substantial with regards to policies to be followed in the fight against inflation.

When the Tanzi effect literature is analyzed, generally, it is seen that symmetric causality analyzes are preferred
such as Granger with Toda and Yamamoto. The most important approach in Granger causality analysis is the stationary
condition of the series. However, the difference taking process applied to satisfy this condition causes loss of
information on the series. Toda and Yamamoto causality analysis was developed so as to avoid the loss of information
in Granger causality analysis. In the Toda and Yamamoto causality analysis based on augmented VAR modeling; neither
the order of integration nor the cointegration properties of the series are taken into account. Hacker and Hatemi-J
(2006) symmetric causality analysis is based on Toda and Yamamoto causality analysis and is a continuation of its.
Hacker and Hatemi-J (2006) in symmetric causality analysis use bootstrap method. Bootstrap method is regarded as a
method that is far from intensive mathematical formulas and is rather easy to use and understand. It gives quite reliable
results, especially when there are restricted hypotheses. Besides, in the bootstrap method, there is the possibility of
resampling by producing large data sets. The biggest difference between Hacker and Hatemi-J (2006) symmetric
causality analysis and other symmetric causality analyses is the use of the bootstrap method. Hatemi-J (2012)
asymmetric causality analysis is carried out by Hacker and Hatemi-J (2006) causality analysis methods. The difference
between them is analyzed together with cumulative positive and negative shocks in Hatemi-J (2012) asymmetric
causality analysis. Analyzing the cumulative positive and negative shocks separately unveil the hidden cointegration
problem that may be encountered in symmetrical tests.

In this study, in Turkey, the relationship between inflation and tax revenues was analyzed using the monthly time
series data of 2010:M1-2021:M6, and Hacker and Hatemi-J (2006) symmetric and Hatemi-J (2012) asymmetric causality
analyses. According to the results of obtained Hacker and Hatemi-J (2006) causality analysis, one-way causality from
tax revenues to inflation has been determined. According to Hatemi-J (2012) asymmetric causality results, one-way
causality has been determined from negative inflation shocks to tax revenues positive shocks. In addition, the findings
obtained from the asymmetric impulse-response functions show that increases in the negative shock of inflation
increase the positive shock of tax revenues over time. Obtained findings support the validity of the Tanzi effect in
Turkey. Inflation affects both individuals and governments. In terms of individuals, inflation causes changes on real
incomes by affecting the decisions on issues such as budget and investment. Therefore, it affects the real tax burden.
On the other hand, important problems in the calculation of tax revenues cause differences in the real tax revenues to
be obtained by governments. For this reason, it is very important for policy makers to follow effective policies in the
fight against inflation in terms of real tax revenues. In addition, delays in tax collection and tax flexibility are not affected
by cyclical fluctuations and tax evasion is prevented, which will positively affect tax revenues.
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1. Introduction

The economic globalization of the countries in the world led to an increase in commercial
exchanges. It also allowed countries that did not have sufficient resources to look for
international loans to finance their growing needs for financing. However, this source of
funding is not without consequences. Several countries in debt have found it difficult to pay
their due.

Developing countries, as many industrialized countries have done in the past, import capital
to accelerate growth. Nowadays, debt most often takes the form of government borrowing
from the public. In addition, commercial banks, international institutions (Regional
Development Banks, IMF, World Bank, and institutions), or other countries can make loans.

In some countries, public debt has prioritized public budget allocations, leaving paltry
resources available for development expenditure. One witnessed in the 1980s a debt crisis that
emerged in Latin America, especially when, in 1982, Mexico could not pay its debt; this situation
subsequently heckled the balance payment from several countries, including that of oil-
importing countries. However, the mid-1990s marked a turning point in the public debt of
developing countries. Whereas the external and internal public debt was equal in 1998, ten
years later, the public debt towards the national agents represents almost three times the
public debt due to external creditors. This dizzying progress affects all countries in the South,
although this trend is less pronounced in the poorest countries of sub-Saharan Africa. More
recently, the financial crisis that erupted in 2008, and the economic depression that followed,
have caused a deterioration in the public finances of many countries. Public debt ratios
observed recently in some countries, especially those in the Euro area, have reached levels
never seen before.

Developing countries are highly dependent on external funding. As debt increased at a
slower pace in 2018 compared to the record year of 2017, the burden continues to grow.
According to the recent data from the World Bank Group (2019), these countries' total
outstanding external debt reached $ 78 trillion, up 5.3%". The increase is more marked - 12% -
for short-term debt, which weighs 2.2 trillion.

Based on the Institute of International Finance (IIF) 2019 global debt monitor report, falling
interest rates fuelled the debt of the emerging market in the first quarter of 2019. As a result,
that debt reached a record amount of nearly $ 70 trillion, more than twice their gross domestic
product (GDP). As a result, the public debt of non-financial companies, financial institutions,
and households in all emerging countries reached 69.1 trillion dollars (61.240 billion euros) or
216% of GDP, against 68.9 trillion a year earlier. The debt ratio, which relates the stock of debt
to GDP, grew fastest in Chile, South Korea, Brazil, South Africa, Pakistan, and China in the space
of a year, according to IIF data. In the same period, within developed countries, the increase in
indebtedness in the first quarter was mainly due to countries that increased by 1,000 billion
dollars. Finland, Canada, and Japan recorded the most significant increase in their year-over-
year debt ratio. At the same time, some Eurozone countries such as the Netherlands, Portugal,
and Ireland continued their debt reduction efforts.

High debt can impact the effectiveness of the monetary policy regardless of the level of
development in the country. When the exchange rate is under pressure, a high debt level
(mainly denominated in foreign currencies) can result in delicate arbitration for the monetary

4 International Debt Statistics 2020
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authorities: to limit the depreciation of the money and exit from rising interest rates, and
contain the financing costs. Central banks can indirectly influence public debt, mainly through
their communication (private or public). Institutional monetary policy arrangements, such as
targeting inflation with operational independence from central banks, could discipline fiscal
policy, curb debt accumulation, and reduce inflationary pressures.

Initially, the inflation targeting policy was part of the monetary rules centered on the
operational instrument's interest rate. Since then, the issue of inflation-production arbitrage
has arisen with new approaches: the optimal smoothing of the interest rate, the nature of
targeting, the time dimension of the rule, etc. On the nature of targeting, Svensson (1999)
proposes price level targeting because it presents a definite advantage (free lunch) in inflation
variability. Price level targeting means a policy that reacts systematically to changes in price
level relative to the target path to avoid long-term price level drift. Similarly, inflation targeting
is a policy that responds systematically to shifts in the inflation rate from the target rate, which
implies the possibility of long-term price drift.

As we can notice, the 2020 pandemic crisis result in a sharp increase in all countries' public
debt and deficit. However, public debt often exceeded 100%, sometimes 200%, of GDP in
periods of war and fell significantly in post-war periods, marked by high inflation (but also
strong growth in GDP volume). Based on such historical examples, this study revolves around a
guiding question: Did the countries adopting inflation targeting as monetary policy face a
change in their public debt?

The experience of some countries with inflation targeting forms the basis for this article. It
proposes to provide preliminary responses to candidate countries to adopt targeting to manage
their public debt better. This study shows the potential impact of adopting IT policy on the
different types of public debt (internal and external) in the group of advanced economies and
developing economies (emerging market + least developed countries). First, we propose an
analysis based on descriptive statistics of the inflation and public debt series (internal and
external). Secondly, we complete our study with a Propensity Score Matching (PSM) approach.
To define the contours of our research better, we examine whether or not:

. Inflation targeting is favorable to a reduction in internal public debt in general and in
the different countries (advanced and developing economies) ;
. Inflation targeting is favorable to reducing external public debt in general and in

different countries (advanced and developing economies).

After presenting the objective of our study on inflation targeting and public debt, the rest
of this paper is organized as follows. Section two discusses the review of existing literature.
Section three provides details about the data, methodology, and empirical strategy employed
to analyze the impact of IT on public debt. Section four presents the empirical results. Finally,
section five concludes.
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2. Literature Review

It is common to hear that "inflation reduces the debt." That is one of the reasons why some
argue that higher inflation would have positive repercussions on the economy in the context of
excessive indebtedness of the countries. According to Akitoby et al. (2014), higher inflation is
likely to decrease public debt through three channels. First, governments can capture more
resources through monetary creation and seigniorage receipts. Second, inflation erodes the
real value of the debt. However, the effectiveness of that channel depends on the maturity of
debt and its denomination in foreign currencies, as well as concerning the reaction of interest
rates to the acceleration of inflation. Indeed, the central bank is likely to raise its key rates to
preserve price stability. Also, inflation has prompted private agents to demand higher interest
rates on new issues of government securities. Third, inflation affects the primary balance if the
tax is progressive, and the tax brackets are not indexed to inflation®. Finally, an acceleration of
inflation would facilitate deleveraging in the public sector and private agents. That situation
would accelerate the recovery of economic activity, thus increasing tax revenues. In this case,
as Blanchard et al. (2010) and more recently Ball (2013) suggested, an increase in inflation
targets would reduce the risk that economies would fall into a liquidity trap or, if necessary,
would increase their chances of getting out. Hilscher et al. (2014) corroborate in the same
direction and highlight that higher inflation leads to the higher real value of public debt stock.
To do this, they employ a method focused primarily on the ex-ante perspective of the budget
constraint, a set of plausible counterfactuals, and some detailed debt information. Their study
shows that in the United States of America, the impacts of an increase in inflation on the
budgetary burden are reasonable. Almost half of the debt could be erased in ten years by
combining high inflation with a crackdown.

Akitoby et al. (2014) have studied the effect of inflation on the public debt to GDP ratio of
G7 countries. Their simulations suggest that if inflation remained low at around zero for five
years, the net debt to GDP ratio would increase by an average of 5% points at the end of the
period. Conversely, if inflation were to stay at 6% for five years, the net debt to GDP ratio will
fall on average by 11 to 14 percentage points. Accelerating inflation would effectively decrease
the public debt burden. It would be more effective if the central banks did not tighten monetary
policy.

A low and stable price level with high growth is one of the main economic objectives of most
governments in the world. Unfortunately, to promote economic growth, some countries, more
specifically developing countries, often have to go into debt to finance the budget deficits.
Nguyen (2015) focuses on the impacts of public debt on inflation in developing economies in
Asia from 1990 to 2012. His study shows that public debt has a positive effect on inflation,
which implies that in these countries, the fiscal policy with an inflated level of the public debt
to finance the budget deficits is inflationary. The study of the relationship between inflation
and public debt on three continents, conducted by Van Bon (2015), is accordant with the whole
sample. That means that public debt has a markedly positive impact on inflation, while inflation
is significant and negatively impacts public debt. This result is partly in agreement with that of
Harmon (2012). The latter carried out a study on the impact of public debt on GDP growth,
inflation, and the interest rate in Kenya between 1996 and 2011. After using simple linear
regression models, it appears that there is a low positive relationship between public debt and

5 http://www.blog-illusio.com/article-alimenter-l-inflation-pour-reduire-la-dette-publique-123903503.html (accessed:
17.07. 2020)
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inflation. In contrast, the relationship is negative for GDP growth, interest rates, and public
debt. By using a VEC model estimated by the Johansen approach, Nastansky et al. (2014)
showed, through his study with quarterly data for Germany for the period 1991-2010, that the
level of public debt positively impacts on consumer prices index, meaning that public debt
statically causes inflation and vice versa.

With empirical study, other authors, such as Taghavi (2000), examined the assumption that
public debt has potentially negative effects on inflation, growth, and investment in the major
European economies. After using the auto-regressing vector and cross cointegration models,
the results suggest that debt appears to be inflationary in the long run. However, its impact on
short-term inflation is unclear, while debt has a negative and significant effect on investment
and ambiguous effects on growth.

For some people, the increase in public debt would lead to inflation in highly indebted
countries. Sargent and Wallace (1981) expressed this view agrees with Kwon et al. (2006).
Indeed, they conducted an empirical study on the relationship between inflation and public
debt with panel data concerning 71 countries from 1963 to 2004 using the OLS regression
estimate and the VAR model. The results show that the relationship is strong and weak in other
developing countries in indebted developing economies, but it does not exist for advanced
economies. However, in the case of an inflexible exchange rate regime, this relationship
becomes weak.

The dynamic interaction of debt and budget deficits with economic variables such as the
interest rate, inflation, output, and the trade gap has been the subject of some studies. That is
the case for Kannan and Singh (2007), who applied the 2 SLS simulation technique from 1971
to 2006 and found that debt and public budget deficits have a negative effect on all the
macroeconomic variables considered in the medium and long term. The interest rate plays a
capital role in public accounts and public debt. Considering it as an essential variable for
analyzing the impacts of public debt and fiscal deficits on the interest rates in Nigeria, Obi &
Nurudeen (2009) concluded that deficits and public debt positively impact the interest rates.
However, the study on the macroeconomic impacts of the public debt in the United States
carried out by Wheeler (1999) shows that public debt has a negative sign and significant effect
on interest rates, the prices level, and production.

Few empirical studies provide results on the linkage between domestic debt and
inflationary effects. However, some studies find a weak link between internal debt and
inflationary effects. Indeed, the empirical study carried out by Bildirici and Ersin (2007) on the
relationship between domestic debt and inflation for nine countries during 1980-2004 shows
that in countries experiencing inflation, the inflationary process was high fueled by rising
domestic debt costs. In the least developed countries, inflation is perceived as a critical
problem. Thus, according to Ahmad et al. (2012), internal debt and domestic debt services
improve the price level in Pakistan; in other words, they have a significantly positive impact on
the price level.
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3. Data and Methodology

This section presents the data used to realize the estimations in the first subsection. The
methodology employed to examine the impacts of inflation targeting on macroeconomic
variables is provided in the second subsection.

3.1. Data

This study uses the PSM approach to examine the impact of adopting IT on internal and
external public debt. Our sample consists of two economies (advanced and developing®) for 46
countries. The treatment group in our study consists of 22 that combine advanced and
developing economies that have adopted the IT framework by the end of 2015. The control
group consists of 24 countries that do not target inflation (See the list of countries in appendices
1 and 2). Due to the availability of the data, we specify that our data are annual and start from
1990 to 2019. The choice of the year 1990 is because it corresponds, on the one hand, to the
date of the first adoption of IT by New Zealand. On the other hand, according to some
economists, the stability of the inflation observed in these countries is due instead to economic
conditions and not to the inflation targeting observed from the nineties (Cecchetti and
Ehrmann, 1999; Dueker and Fisher, 1996).

Some papers have highlighted two starting dates, namely default, and conservative inflation
targeting, according to the literature. In other words, the two dates are differentiated by the
fact that the first, which is "informal or soft" inflation targeting (Vega & Winkelried, 2005), is
the date officially declared by the central banks as the date of adoption. On the other hand, the
second date, "full-fledged or formal" IT, is considered by academics as the data from which
central banks began to meet the criteria required to be classified as inflation targeting.
Therefore, in this study, we exclusively used the data issued by the central banks.

Our outcome variable, public debt, is disaggregated into domestic public debt and external
public debt. Thus, in this study, we use the outstanding international public debt securities to
GDP (%) as the variable for external public debt and the outstanding domestic public debt
securities to GDP (%) as that of the domestic public debt.

Table 1 shows the variables used for this study. The various macroeconomic data to which
our study relates mainly come from the following different databases: IMF database, World
Bank Development Indicator (WDI), Bank for International Settlements (BIS), and the Chinn-Ito
Index.

€ We notice that in this group we combined developing and emerging countries
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Table 1: List of variables

Variable Definition Source
The amount of international public debt securities (outstanding) as BIS
External public debt a share of GDP. It covers long-term bonds and notes and money
market instruments placed on international markets.
Amount of domestic public debt securities (outstanding) issued in BIS
Domestic/Internal domestic markets as a share of GDP. It covers long-term bonds and
public debt notes, treasury bills, commercial paper, and other short-term notes.
Net inflows (% of GDP). Foreign direct investment is the net inflows WDI
of investment to acquire a lasting management interest (10 percent
FDI or more of voting stock) in an enterprise operating in an economy
other than that of the investor.
The average consumer price index (CP1). The rate of inflation is the WEO (IMF)
Inflation percent change in the average CPI
Current account balance (% of GDP) = government current account WDI
Current account balance as a percentage of the GDP
Gross Domestic GDP per capita (constant 2010 USS) WDI

Product per capita

Domestic credit is provided by the financial sector (% of GDP). It WDI
includes all credit to various sectors on a gross basis, except credit
to the central government, which is net. The financial sector
Financial includes monetary authorities, deposit money banks, and other
development financial corporations where data are available (including
corporations that do not accept transferable deposits but do incur
such liabilities as time and savings deposits).

The Chinn-Ito index (KAOPEN) measures a country's degree of The Chinn-Ito
Financial openness’ capital account openness. KAOPEN is based on the binary dummy Index
variables

Source: The Chinn-Ito Index, WDI, WEO (IMF), BIS.

3.2. Methodology

This study is examined in two stages. The first stage consists of conducting a statistical
analysis of the internal and external public debt evolution in the countries that have adopted
it. To do this, one presents in separate tables the average and the average of the standard
deviation of inflation and of the various public debts over time intervals, namely: 1) over the
entire period of study (1990-2019), 2) the pre-targeting period (from 1990 to the date of
adoption of each country), 3) the post-targeting period (from the date of adoption to 2019).
Secondly, the study differs by using a wide variety of non-parametric PSM techniques to
eliminate the problems that often arise in studies with traditional linear regression methods
(Baycan, 2016).

. First, due to the randomized valuation feature of the method, there is no problem of
selection bias that is frequently encountered in traditional linear time or panel data models.

. Secondly, a specific functional form is not required for this method. Therefore, the
results are not affected by omitted variable bias.

. Third, another advantage of the propensity score matching approach is that it does
not generate extrapolation outside of the common support.

7 Chinn, Menzie D. and Hiro Ito (2006), "What Matters for Financial Development? Capital Controls, Institutions, and
Interactions," Journal of Development Economics, Volume 81, Issue 1, Pages 163-192 (October).
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. Fourth, the estimator does not need a monotonic transformation as it is non-
parametric.

. Finally, alternative models that use an instrumental variable enable us to reach the
results without being exposed to errors and deficiencies caused by choosing the correct
instrumental variable.

Estimated propensity scores are made using one or a combination of four main methods to
adjust. (1) Stratification, (2) Matching, (3) Medium variable / Regression setting, and (4)
Weighting.

While the number of variables observed increases, they will face the problem of
dimensionality in matching these features. Initial studies assessed the changes and matched
the observations by basing them on a single variable vector or hosting the variables. It is simple
to map a few common variables using two dummy variables. However, estimating the average
treatment effect will be complex as the number of variables increases.

The average treatment effect on the treated (ATT) of inflation targeting refers to the
following:

ATT = E(Yu|IT; = 1) = E(lIT; = 1) (1)
where [T} is a dummy indicator showing whether the countries adopt IT policy or not. If the

country i adopts an IT policy, IT value takes 1 and O if not. Thus, (Y;o|IT; = 1) equals the
counterfactual outcome that change in external or internal public debt would have occurred if
the country i had not conducted IT and ( Y;;|IT;=1) gives the value of change in external or
internal public debt if country i has implemented IT. Therefore, equation (1) demonstrates that
the ATT unit shows the difference between the outcome obtained after the adopted IT policy
and the possible result that the value would have reached if it had never been adopted IT policy.
However, although the first term in this equation is observable, the second term in the ATT is
impossible to observe, which is problematic. After a policy regime change, no knowledge
regarding the inflation rate would be apparent if the country did not decide to choose the
policy. On the contrary, when the decision to change the political regime is non-random, and
the treatment allocation is made randomly, the problem disappears. According to the results
on the decision of countries to switch to an inflation-targeting regime, the process of policy
regime changes is non-random. The choice of this regime is also influenced by the institutional
infrastructures and the economic characteristics of these countries. Therefore, there is a link
between the observable variables and the impact of the outcome variable called the "self-
selection" problem. The propensity score matching method solves this self-selection problem
on observables.

The propensity score matching approach shares similar observed characteristics between
non-inflationary targeters and inflation targeters. This statement leads to matching treated and
untreated units practically and compares the differences between the average external and
domestic public debt change in a counterfactual way.

Then, based on the conditional independence: Y, L IT|.X and Y; L IT|.X. From this
assumption, we can rewrite the equation (1) as:

ATT = E[YuIT; = 1, X;] — E[Y,olIT; = 0,X;] (2)

where (Y;;|[IT; = 1, X;) refers to the average external and internal public debt in the it
country that changed after the adoption of the regime under conditions X;. The term [Y,|IT; =
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0, X;] indicates the average external and internal public debt in the it" country that maintained
its monetary policy under the same conditions X;. For the latter term E[Y,4|IT; = 1, X;], we
substitute [Y;o|IT; = 0, X;], which ensures all the parameters in our equation consist of
observables.

The problem of dimensionality that arises from the increased number of observed
covariates finds a solution in propensity scores between the matching of untreated and treated
units on their propensity scores (Rosenbaum and Rubin, 1988).

P(X) = Pr(IT = 1]x,] (3)
Estimating the propensity score that takes the value between 0 and 1 denotes the

probability function. Based on the same assumption, equation (2) conditional on a propensity
score can be rewritten as:

ATT = E[Yy|IT = 1, P(X;)] — E[Y;olIT; = 0, P(X;)] (4)
Common support assumption at evaluation PSM method guarantees to overcome biased
ATT estimation. The common support necessary condition indicates the equation as:

0<PX)=Pr(D;=1|X) <1 (5)
After providing the common support condition, ATT indicates the mean difference in

external and internal public debt over the common support, adequately weighted by the
propensity score distribution of all economies in the data set.

The Average Treatment Effect (ATE) quantifies the difference in mean (average) scores
between the group that received the treatment and the control group that did not receive the
treatment. In a randomized trial (i.e., an experimental study), the average treatment effect can
be estimated from a sample using a comparison of the average results for the treated and
untreated units. The nature of treatment or outcome is relatively unimportant in estimating
the ATE -i.e., for the estimation of the ATE, treatment must be applied to some units and not
to others. However, this treatment's nature is not related to the estimation of ATE.

The effect of the treatment for individual i is as follows: y; (i) — y, (i) = (). In this
general case, this effect differs from one individual to another. The ATE is given by:

ATE = 231 (D) = yo(0)) (6)

where the summation takes place over all N individuals from the overall population, y, (i)
represents the numerical value of the outcome variable for i if the individual received the
treatment, and y, (i) represents the numerical value of the outcome variable for individual i if
the individual did not receive the treatment.

The ATE on the treated unit shows the difference between the result obtained after the
treatment and the possible outcome the unit would have achieved if it had never been
processed. In the specific case of our study, the ATE shows the country's different economic
performances before and after adopting the inflation targeting policy. Several matching
algorithms improve the quality of the results drawn from the propensity score estimates in the
existing literature. As pointed out by Lucotte (2012), the evaluation of the treatment effect
through an estimated propensity score is employed by different matching methods that use
different approaches:

(i) Nearest neighbor matching consists of matching each treated unit with one or more
untreated units that are closest according to the propensity score. The more the number of
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neighbors, the more we get knowledge by reducing the variance. However, a drop in quality by
using the matching algorithms is possible;

(i) Radius matching: in case the nearest neighbor remains far away, estimation from
nearest neighbor matching cannot yield accurate ATT results. The radius matching estimator
addresses this problem by imposing a maximum propensity score distance threshold. This
estimator allows each processed observation to be matched with unprocessed observations
and with estimated propensity scores that fall within a specified radius.

(iii) Kernel matching: Kernel matching considers the weighted averages of all economies.
This method is different from the two previous ones, which construct a counterfactual
matching from a few processed observations. This approach consists of matching the treated
units to all the control units using different weights proportional to the proximity of the control
units. In our study, we use Epanechnikov kernel matching methods.

(iv) Stratification matching: this approach consists of partitioning the common support of
the propensity score into a set of intervals. According to Caliendo and Kopeinig (2008), the
measure depends on the average difference within each interval of inflation rates between the
observations of inflation targeters and non-inflationary targeters.

Concerning control variables, they refer to those that increase the probability of transition
to the inflation targeting regime and further determine the external and internal public debt.
By performing several preliminary regressions, only the specifications for which the balancing
property is satisfied are retained to examine the effect of IT economies on the reduction of the
external and internal public debt of developing, emerging, and advanced economies.

4. Empirical Results

This section discusses the effectiveness of the IT policy. First, we document a descriptive
statistical analysis between inflation and public debt (internal and external) in the first
subsection. Then, we reveal the analysis by employing the PSM methodology in the following
subsections.

4.1. Descriptive statistical analysis

As part of this statistical analysis, we analyze inflation data and internal and external public
debt between the pre-inflation targeting and inflation-targeting periods. Our study covers a
total of 22 countries that have adopted inflation targeting, including ten advanced economies
and 12 developing economies. Tables 2 and 3 show the inflation statistics for advanced and
developing economies adopting inflation targeting policy. For example, Table 3 shows that all
countries in advanced economies except Japan have experienced a significant drop in their
inflation after adopting the IT policy. Thus, the average inflation of countries with advanced
economies with inflation targeting goes from 5.93% during the pre-IT period to 2.05% during
the post-IT period.

Furthermore, this drop-in inflation is accompanied by a drop in its volatility, measured by
the standard deviation. This average volatility goes from 2.44 during the pre-IT period to 1.31
during the post-IT period. Such results show the significant change in the inflation dynamics
between the periods before and after the IT policy. The results document that controlling the
volatility contributes to a better economic performance in these countries.

488



Agustos 2022, 17 (2)

Table 2: Inflation in advanced economies (1990-2019)

Total Period Pre-IT Post-IT

Mean s.d Mean s.d Mean s.d
Australia 2.5966 1.4035 3.8333 3.1342 2.4592 1.1160
Canada 2.0166 1.0834 4.8 - 1.7892 0.6668
Czech Rep. 3.1333 2.8010 11.554 4.1729 2.8869 2.5844
Israel 4.76 5.4283 13.228 3.4466 2.1826 2.4163
Japan 0.4833 1.1528 0.3782 1.2094 0.8285 0.9375
South Korea 3.5266 2.2981 5.4181 2.5396 2.4315 1.2138
New Zealand 2.1266 1.2806 - - 2.1266 1.2806
Norway 2.2233 0.8888 2.5181 0.8072 2.0526 0.9094
Sweden 1.95 1.6173 4.4666 3.8591 1.6703 0.9797
U.K 2.46 1.6302 7.25 0.3535 2.1178 1.0143
Mean 2.5276 1.9584 5.9384 2.4403 2.054 1.311

Table 3 below presents the inflation and volatility statistics for the developing economies
consisting of emerging markets and the least developed countries practicing inflation targeting.
According to the results, we see that the level of inflation for some countries is too high before
the IT period (Brazil: 936.4%; Peru: 673.72%; Poland: 103.66%; Russia: 137.38%; and Turkey:
60.53%) while during the post-policy adoption period inflation is lower and remains stable (the
highest rate in this category is 9.54% in Turkey). Indeed, the average inflation during the pre-IT
was 167.62% against 4.98% during the post-IT period, a considerable drop of about 97.02%.
Moreover, this drop is accompanied by a significant decline in volatility in these countries from
323.1 to 2.48. In summary, considering all the samples, the levels of inflation and volatility are
higher for the pre-IT period than for the post-IT period. The next step in this work is to assess
the effect of IT policy on public debt. In other words, it is a question of determining the internal
and external public debt situation in the countries whose monetary policy targets inflation. In
recent years, debt has become a matter of concern again, not only because of the
macroeconomic impact it could have on economic performance but also because of the
possible adverse effects on the conduct of monetary policy.

Table 3: Inflation in developing economies (1990-2019)

Total Period Pre-IT Post-IT
Mean s.d Mean s.d Mean s.d
Brazil 285.31 728.0095 936.4 1113.521 6.2714 2.546594
Colombia 10.71 8.9727 234 4.3792 5.2714 2.355025
Hungary 10.2766 9.7272 21.054 7.7973 4.0368 2.56498
Indonesia 9.2333 9.9788 12.36 13.290 6.1066 2.947509
Mexico 9.8566 9.3094 19.409 9.5459 4.3263 0.9774
Peru 271.09 1363.914 673.725 2146.994 2.6777 1.2492
Philippines 5.8866 3.8281 8.675 4.1378 4.0277 2.184923
Poland 29.976 106.2056 103.6625 195.5449 3.1818 3.1787
Russia 115.6033 321.137 137.38 348.7777 6.72 5.1431
South Africa 7.0433 3.2409 9.89 3.4329 5.62 2.0130
Thailand 3.01 2.2957 4.96 2.0473 2.035 1.7484
Turkey 36.7366 32.729 60.5312 27.736 9.5428 2.9544
Mean 66.2276 216.612 167.620 323.100 4.9847 2.4886
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Table 4: External public debt in advanced economies (1990-2019)

Total Period Pre-IT Post-IT

Mean s.d Mean s.d Mean s.d
Australia 1.5825 1.2799 3.411 0.1815 1.3012 1.1309
Canada 10.0445 3.6075 15.245 - 9.8651 3.5327
Czech Rep. 2.7594 2.5807 0.5253 0.0580 3.4393 2.5898
Israel 3.3022 1.5535 1.4599 0.2839 3.8629 1.3231
Japan 0.0901 0.0341 0.0787 0.0275 0.1275 0.0269
South Korea 2.5567 2.2024 2.5270 1.4618 2.5739 2.5743
New Zealand 0.7311 0.1860 - - 0.7311 0.1860
Norway 0.4414 1.0930 1.5762 0.9844 -0.8747 0.3794
Sweden 9.4726 3.999 11.0153 0.1142 9.3012 4.1875
U.K 0.4727 0.2963 0.3301 0.0072 0.4829 0.3044
Mean 3.1453 1.6832 4.0187 0.3898 3.081 1.6235

Tables 4 and 5 show the average external public debt statistics and volatility for advanced
and developing economies, respectively. In Table 5, we observe that the level of the external
public debt of these advanced economies which adopted inflation targeting was 4.01% during
the pre-inflation targeting period and decreased to 3.08% during the inflation targeting period,
i.e., a significant decrease in the external public debt to the height of 23.33%. The same result
is observed in Table 6 (external public debt for developing economies) with a decrease in
external public debt from 6.66% during the pre-inflation targeting period to 5.01% during the
post-IT period, i.e., a reduction of 24.77%. Thus, we find no significant differences between the
two groups of countries before and after the adoption of IT in terms of external public debt.

Regarding the volatility of external public debt, we find that under the inflation targeting
regime, there has been an increase from 0.38 to 1.62. That implies that debt has become more
volatile in advanced economies during the post-IT period (Table 5). Furthermore, as for
advanced economies, we notice a slight increase in volatility (2.03 to 2.04) in developing
economies, implying more volatility after adopting IT (Table 6).

Table 5: External public debt in developing economies (1990-2019)

Total Period Pre-IT Post-IT

Mean s.d Mean s.d Mean s.d
Brazil 5.6469 3.1630 4.645 3.0566 7.9844 2.0316
Colombia 7.3426 2.3997 8.2674 2.055 5.1846 1.6830
Hungary 13.5183 6.2471 14.7018 4.3021 11.1786 8.3876
Indonesia 1.5901 2.8444 3.8151 2.1020 -0.6348 1.3164
Mexico 5.9228 2.0117 5.0842 1.0971 9.1094 1.3494
Peru 8.3189 1.2569 8.7940 1.3574 7.5310 0.4350
Philippines 11.8100 3.1435 12.912 3.2256 10.1557 2.1400
Poland 7.5718 4.4316 9.277 3.9359 2.8802 0.7643
Russia 4.6326 3.4396 2.1564 0.576 5.127 3.564
South Africa 2.9110 1.1742 3.520 0.9431 1.6911 0.2911
Thailand 1.0732 0.929 0.663 0.8163 1.893 0.5034
Turkey 5.9316 1.2179 6.4418 0.9751 5.4851 1.2602
Mean 6.3558 2.6882 6.6623 2.0347 5.0168 2.0455
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Table 6: Internal public debt in advanced economies (1990-2019)

Total Period Pre-IT Post-IT
Mean s.d Mean s.d Mean s.d

Australia 27.0396 17.4459 30.5066 16.0841 4.5039 2.2379

Canada 59.5764 6.2960 59.629 6.40 58.0298 -
Czech Rep. 20.6830 7.6309 23.6621 6.0165 10.8945 1.7082
Israel 37.4216 6.3034 39.4675 5.7499 30.6997 1.4342
Japan 123.5891 56.4352 189.0418 14.8772 103.668 48.5798
South Korea 21.3474 12.7087 29.0629 8.6257 8.0207 5.0988

New Zealand 17.3675 11.1201 17.3675 11.1201 - -
Norway 16.1902 3.4042 16.968 3.885 14.845 1.7320
Sweden 36.9706 13.3615 34.756 12.1674 56.8996 1.4762
U.K 35.8698 11.5830 37.018 11.116 19.7925 0.8120
Mean 39.6055 14.6288 47.7479 9.6041 34.1504 7.8848

Then there is the analysis of the internal public debt in Tables 6 and 7. Table 6 shows
statistics about advanced economies that the average domestic public debt, which was 47.74%
during the pre-IT period, decreased to 34.15% during the inflation-targeting period. This
decrease in domestic public debt is also observed in the developing economies in our sample
shown in Table 7 that have adopted IT (25.21% pre-IT versus 15.96% post-IT). The volatility of
the domestic public debt of countries with advanced economies is less volatile (pre-IT 9.60
against post-IT 7.88) and that of countries of developing economies that are less volatile after
adopting IT (pre-IT 6.06 versus 4.12 post-IT). One could conclude that the adoption of IT causes
a significant decrease in the volatility of the domestic public debt of countries with advanced

economies; in other words, inflation targeting policy reduces the uncertainty of inflation.

Table 7: Internal public debt in developing economies (1990-2019)

Total Period Pre-IT Post-IT
Mean s.d Mean s.d Mean s.d

Brazil 47.7646 17.959 56.9643 12.8766 26.2987 3.7577

Colombia 19.6311 7.2294 23.7034 4.0598 10.129 1.773
Hungary 39.3765 11.294 46.2134 8.0472 27.5672 3.3361
Indonesia 12.3977 6.3515 11.698 2.5814 13.096 8.7235
Mexico 15.5221 10.1240 21.852 6.4711 4.5876 3.7687
Peru 3.59076 4.5990 6.1652 3.4901 -0.66719 1.9931
Philippines 28.4129 4.4233 29.92 4.619 26.149 3.0469
Poland 30.4717 13.7903 36.723 10.2385 13.278 3.5590
Russia 5.2571 2.3522 7.156 1.6234 4.877 2.3119

South Africa 34.24 6.693 33.8777 7.5364 34.967 4.856
Thailand 17.5311 9.8403 23.5994 4.8323 5.3947 4.1510
Turkey 23.1868 8.6355 22.4580 6.3936 23.8244 10.3835
Mean 23.5572 7.7874 25.2176 6.0615 15.9627 4.1249
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4.2. Analysis with the Propensity Score Matching (PSM)

This section examines the Average Treatment Effect on the Treated (ATT) and the Average
Treatment Effect (ATE) on the lagged inflation rate, GDP per capita, current account of balance,
trade, financial openness, financial development (proxied by domestic credit to the private
sector), and FDI. The following section concerns the empirical estimation of the propensity
scores to the outcome variables of external and internal public debt. We present results
employing several matching technics to examine the effect of IT policy on external and internal
public debt for both groups of countries. Before going any further on the estimation of the PSM,
we first point out a descriptive statistic of the independent and dependent variables used in
this study.

Table 8 Descriptive statistics from 1990 to 2019

Variable Advanced economies Developing economies
Obs Mean Std. Min Max Obs Mean Std. Min Max
Dev Dev
Extpubdebt 840 5.11 6.51 -6.65 31.66 570 9.14 14.83 -4.13 97.63
Intpubdebt 840 39.9 29.74 -11.77 215.02 570 25.16 21.07 -4.32 105.3
GDPP 840 1.71 2.72 -11.40 23.94 570 2.812 4.674 -27.56 433
CPII1 839 37 20.82 -4.48 552.08 569 30.185 182.31 -3.75 2947.7
FDI 840 5.58 11.82 -43.46 198.07 570 3.292 5.054 -48.28 54.8
Trade 840 59.37 3435 -7946.7 3616.1 570 55.449 404.18 -2353.4 9110.4
Curac 840 1.14 6.296 -23.72 25.92 570 -1.921 6.223 -26.12 17.47
Kaopen 840 1.90 0.868 -1.219 2.385 570 -0.028 1.196 -1.92 2.33

Domcredit 840 110.5 4692 0.18 253.26 570 54.19 40.51 3.29 166.50

Table 8 presents the descriptive statistics of the variables employed for this study while
considering the two groups of countries: Advanced and developing economies. It appears that
the advanced economies, unlike the developing ones, obtain high averages as a result of most
of the variables, except the external public debt and the GDP per capita, where developing
economies acquire high averages.
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4.3. Estimation of scores

To have a control group and a reasonably comparable treatment group, it is essential to first
sort the observations according to their estimated propensity scores (PS) and isolate countries
in the control group whose estimated PS is lower than the lowest score in the group treated
(Persson 2001). We estimate the propensity score using the probit model, where IT is the binary
and dependent variables. The binary variable takes the value 0 if a country does not operate
under the IT policy in a given year and 1 if it operates under the IT policy.

Table 9: Propensity scores for both external and domestic public debt

Variable Advanced economies Developing economies
Coef. Prob Coef. Prob
GDPP 0.0214 0.252 -0.031** 0.019
(0.0189) (0.0130)
CPI_I1 -0.0318* 0.091 0.0009 0.282
(0.0188) (0.0014)
FDI -0.0443*** 0.000 -0.023* 0.058
(0.0077) (0.0121)
Trade -0.000289** 0.029 -0.00009 0.471
(0.0001) (0.0001)
Curac -0.00343 0.671 0.019** 0.038
(0.0080) (0.0089)
Kaopen -0.166*** 0.008 0.087* 0.097
(0.0629) (0.0510)
Domcredit 0.0001 0.860 -0.005%** 0.000
(0.001) (0.001)
Cons 0.205 0.217 0.689*** 0.000
(0.1663) (0.0859)
N. of obs 839 570

Note: Robust std errors in brackets. ***, ** and *, indicate the significance level of 1%, 5%, and 10%, respectively.

Table 9 reports the probit estimation of the propensity scores in advanced economies and
developing economies, based on the starting date (see appendix 1). In the advanced economies
group, the negative sign of the lag-inflation is in accordance with the coefficient in Lin and Ye
(2007, 2009), Ball and Sheridan (2004), De Mendonga and e Souza (2012). We find that the past
inflation in developing economies is not significant and had a positive sign. The current account
balance is negative and not significant for advanced economies but has a positive sign and is
significant for developing economies. Foreign direct investment inflows are negative but
significant for advanced and developing economies, contrasting to a positive coefficient in
Vasileva (2018). Financial openness is significant for both groups but remains negatively
correlated with the probability of adopting IT in advanced economies and positively in
developing economies. The real GDP per capita growth rate is significant. It negatively
correlates with IT adoption by developing economies, while it is not significant in advanced
economies and has a positive sign. The trade openness variable is negative for both types of
economies. Still, it remains significant only for advanced economies, meaning that adopting IT
policy leads to more trade activities abroad for these countries. Financial development has a
negative sign and is significant only for the group of developing economies.

Figures 1 and 2 represent the numerical densities of adopting inflation targeting countries
and non-inflation targeting countries according to their propensity score ranges. The vertical
section indicates the number of countries in these Figures, while the horizontal section in the
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chart indicates the density distribution of the propensity scores. The red blocks in the upper
part of the horizontal line indicate the density distribution of the propensity scores for the
country group that adopted IT. The blue blocks show the density distribution of the propensity
scores for countries that did not adopt IT. Figures 1 and 2 indicate that propensity scores are
overlapped, and common support is provided.

Figure 1: Propensity score for advanced economies
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Figure 2: Propensity score for developing economies

.6
Propensity Score

|— Untreated I Treated
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4.4. Results from matching the effect of IT on internal and external public debt

In this part of the study, we reveal the matching results by employing different matching
techniques: Radius matching, Nearest-Neighbor Matching, Stratification Matching, and Kernel
Matching. Tables 10 and 11 represent the treatment effect's impact on the external and
internal public debt in advanced and developing economies.

Firstly, we analyzed the impact of the adoption of IT on external public debt for advanced
and developing economies. According to Table 10, all the coefficients in the two groups of
countries are negative, and this negative effect is statistically significant for all of the matching
techniques used both for advanced and developing economies. On average, the magnitude of
the estimated ATT concerning the external public debt ranges from -4.22 (nearest-neighbor
matching, n=1) to -3.7 (kernel matching) percent in the group of advanced economies and
ranges from -10.5 (stratification matching) to -7.51 (radius matching, r=0.01) percent in the
group of developing economies. There is strong and robust evidence that the adoption of the
IT policy has quantitatively essential and statistically significant impacts on reducing external
public debts on average by at least 3.7 percent than non-IT advanced counterparts and by at
least 7.5 percent compared to non-IT developing counterparts. In other words, if non-IT
advanced economies had preferred an inflation-targeting framework, their external public debt
would have been, on average, at least 3.7 percent lower. Additionally, the results reveal that if
non-inflation targeting developing countries had adopted an inflation targeting regime, their
external public debt would have decreased by 7.5 points.

Table 10: Estimates of ATT of the external public debt

Matching
External Nearest neighbor matching Radius matching Kernel Stratification
public debt n=1 n=2 n=3 r=0.01 r=0.03 r=0.05 matching matching
Advanced -4 2% x* -3.8%** -3.9%** -3.9%** -3.8%** -3.6%** -3 7*** -3.8%**
economies (0.79) (0.63) (0.63) (0.48) (0.46) (0.48) (0.37) (0.50)
Developing -8.0%**  -8.02%** 8. 3¥**  _75]¥*x -8.6%** -8.2%** -8.56%** -10.5%**
economies (2.91) (2.78) (2.59) (0.71) (0.54) (4.43) (0.23) (1.76)

Note: bootstrapped std errors (via 100 replications) in brackets. ***, ** ‘and *, indicate the significance level of 1%,
5%, and 10%, respectively.

Table 11: Estimates of the ATT of the internal or domestic public debt

Matching
Internal public Nearest neighbor matching Radius matching Kernel Stratification
debt n=1 n=2 n=3 r=0.01 r=0.03 r=0.05 matching matching
Advanced 1.09 -0.28 -0.46 -0.55 -1.62 -2.03 -1.85 -1.41
economies (3.19) (3.06) (3.20) (2.63) (2.71) (2.57) (2.59) (2.67)
Developing -5.01**  -5.85%*  -6.02%*  -594%** -5.85%** g 3¥** -6.13%** -6.86***
economies (2.57) (2.96) (2.57) (2.31) (1.87) (1.99) (1.90) (2.24)

Note: bootstrapped std errors (via 100 replications) in brackets. ***, ** ‘and *, indicate the significance level of 1%,
5%, and 10%, respectively.

Table 11 concerns the internal public debt and identifies that none of the coefficients
is significant for any of the matching methods for the advanced economies. This means that
the internal or domestic debt of the inflation targeting in the group of advanced economies is
insignificant after adopting the policy. On the other hand, in developing economies, the
adoption of IT decreases internal debt. Indeed, as we can see in Table 11, each test showed a
negative sign and significant coefficient of the internal debt meaning that the inflation targeting

495



Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

has a negative effect on the internal debt of this group of countries that decided to adopt
inflation targeting. On average, the magnitude of the estimated ATT concerning internal public
debt ranges from -6.86 (stratification matching) to -5.01 (nearest-neighbor matching, n=1)
percent. To put it another way, the results show that if inflation targeter developing economies
had not adopted the IT policy, internal public debt would have been at least 5.01 percent
higher.

4.5 Results from matching the effect of IT on external and internal public debt by
using ATE

Tables 12 and 13 provide robust matching results for the IT policy based on the advanced
and developing economies. The estimated ATE on our sample from the matching methods
(nearest neighbor, radius, and kernel) is negative and statistically significant for developing
economies. Focussing on external and internal public debt, IT lowers the external and internal
public debt for developing economies. The results are negative and statistically significant for
advanced economies, with the external public debt non-significant for internal public debt. On
average, the magnitude of the estimated ATE concerning the external public debt ranges from
-4.06 (nearest-neighbor matching, n=2) to -3.34 (radius matching, r=0.01) percent in the
advanced economies and ranges from -8.57 (nearest-neighbor matching, n=2) to -6.63 (radius
matching, r=0.01) percent in developing economies. In other words, the adoption of IT
significantly reduces external public debt both for developed and developing economies.
Moreover, on average, the adoption of IT creates a significant reduction in internal public debt
for developing economies. On average, the magnitude of the estimated ATE concerning
internal public debt ranges from -4.44 (nearest-neighbor matching, n=2) to -2.73 (nearest-
neighbor matching, n=1) percentages points.

Table 1: Estimates of the ATE of the external public debt

Matching
External Nearest neighbor matching Radius matching Kernel
public debt n=1 n=2 n=3 r=0.01 r=0.03 r=0.05 matching
Advanced -3.41%** -4.06%** -3.95%** -3.34%** -3.37%** -3.41%** -3.56%**
economies (0.87) (0.82) (0.71) (0.80) (0.74) (0.79) (0.41)
Developing -6.85%** -7.80%** -8.57%** -6.63*** -6.90%** -6.85%** -7.33%**
economies (2.95) (2.85) (2.52) (2.51) (2.65) (2.41) (1.52)

Note: bootstrapped std errors (via 100 replications) in brackets. ***, ** ‘and *, indicate the significance level of 1%,
5%, and 10%, respectively.
Source: Author

Table 13: Estimates of the ATE of the internal or domestic public debt

Matching
Internal Nearest neighbor matching Radius matching Kernel
public debt n=1 n=2 n=3 r=0.01 r=0.03 r=0.05  Matching
Advanced -3.32 -2.09 -2.74 -2.85 -3.1 -3.32 -0.85
economies (3.52) (3.84) (3.26) (3.65) (3.63) (3.02) (2.66)
Developing -2.73* -4.44* -4.36* -3.19% -2.90* -2.73* -6.43*
economies (2.88) (2.65) (2.36) (2.75) (2.87) (3.04) (1.89)

Note: bootstrapped std errors (via 100 replications) in brackets. ***, ** and *, indicate the significance level of 1%,
5%, and 10%, respectively.
Source: Author
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We find that adopting an inflation-targeting regime reveals lower levels of external public
debt in developing and advanced economies. In the case of external public debt, inflation
targeting results in lower external public debt, and these results are statistically and
economically significant for developing and advanced economies. Concerning internal public
debt, the findings suggest debt reduction through the adoption of the inflation targeting regime
in developing economies.

The results report that the control group in the group of advanced and developing
economies may follow the monetary policy adopted by the inflation-targeting countries,
especially for countries where the public debt is a drag on their economic development.

5. Conclusion

IT is a relatively new monetary strategy for most countries. However, since its inception in
the 1990s, there has been an increase in the number of adherents to this monetary policy to
such an extent that inflation targeting is considered to be the cornerstone of the new monetary
system (Rose, 2007). Various articles on inflation targeting support this monetary policy
through its remarkable performance.

The method implemented in this study is propensity score matching, which is the most
suitable methodology to solve the self-selection problem to evaluate the counterfactual
analysis of inflation targeting. The decision to adopt inflation targeting is not random, resulting
in biased and overestimated results when using linear econometric techniques. Thus, this
study's propensity score matching method performs various analyses while addressing self-
selection bias. The evaluation process of the inflation targeting regime takes place in several
stages. First, probit regression calculates propensity scores between each treatment and
control individuals. Next, we visually analyze the density distribution with the resulting
common support plot of the estimated propensity score in the untreated and treated units.
Finally, the last step consists of estimating the treatment's average effect on the treated and
that of the average effect of the treatment to evaluate the role of an inflation targeting regime.
Four different matching methods are employed in the study: nearest-neighbor matching,
radius, kernel, and stratification matching approaches. This research examines the effects of
this monetary policy on internal and external public debts both in the groups of advanced and
developing economies.

Based on the results, the countries that adopted IT achieved lower and less volatile inflation
rates than in later periods. IT thus contributes to a large extent to maintaining price stability.
So, besides price stability, the firm commitment to keeping inflation low has also helped anchor
inflation expectations around the target value. Also, advanced economies' average external
public debt equals 3.14%, with an average volatility of 1.68, while that of developing economies
is 6.35%, with an average volatility of 2.68. The domestic public debt seems similar to that of
the external public debt, with an average of 39.60% and a volatility of 14.62 for advanced
economies against 23.55% and a volatility of 7.78 for the developing economies. Therefore, this
monetary regime is suitable for sustainable internal and external public debt.

The results from the propensity score matching analysis reveal that both of the employed
methods of ATT and ATE present similar coefficient signs and degrees of significance. Based on
the results of ATT, two groups of countries are examined. On average, we find a decrease in
their internal and external public debt, except for the analysis of the internal debt of advanced
economies, where despite the inflation targeting policy, the results did not have a significant
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effect. On average, the magnitude of the estimated ATT concerning the external public debt
ranges from -4.22 (nearest-neighbor matching, n=1) to -3.7 (kernel matching) percent in the
group of advanced economies and ranges from -10.5 (stratification matching) to -7.51 (radius
matching, r=0.01) percent in the group of developing economies. There is strong and robust
evidence that the adoption of the IT policy has quantitatively essential and statistically
significant impacts on reducing external public debts on average by at least 3.7 percent than
non-IT advanced counterparts and by at least 7.5 percent compared to non-IT developing
counterparts. In other words, if non-IT advanced economies had preferred an inflation-
targeting framework, their external public debt would have been, on average, at least 3.7
percent lower. Additionally, the results reveal that if non-inflation targeting developing
countries had adopted an inflation targeting regime, their external public debt would have
decreased by 7.5 points. On average, the magnitude of the estimated ATT concerning internal
public debt ranges from -6.86 (stratification matching) to -5.01 (nearest-neighbor matching,
n=1) percent. To put it another way, the results show that if inflation targeter developing
economies had not adopted the IT policy, internal public debt would have been at least 5.01
percent higher.

According to the results, the IT regime helps reduce external public debt for advanced and
developing economies and reduces internal public debt. In other words, the interpretation of
the results of ATE method reveals that, on average, the magnitude of the estimated ATE
concerning the external public debt ranges from -4.06 (nearest-neighbor matching, n=2) to -
3.34 (radius matching, r=0.01) percent in the advanced economies and ranges from -8.57
(nearest-neighbor matching, n=2) to -6.63 (radius matching, r=0.01) percent in developing
economies. That is, the adoption of IT significantly reduces external public debt both for
developed and developing economies. Moreover, on average, the adoption of IT creates a
significant reduction in internal public debt for developing economies. On average, the
magnitude of the estimated ATE concerning internal public debt ranges from -4.44 (nearest-
neighbor matching, n=2) to -2.73 (nearest-neighbor matching, n=1) percentages points. In
short, the results are robust and show that employing the ATE for matching also reveals that if
non-inflation targeting countries had adopted inflation targeting, their external public debts
would statistically significantly have been lower both for the advanced and developing
economies and their internal public debts would statistically significantly have been lower for
the group of developing economies.
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Appendices

Appendix 1: Inflation targeting countries

Countries Starting date Countries Starting date
Australia 1993 New Zealand 1990
Brazil 1999 Norway 2001
Canada 1991 Peru 2002
Colombia 1999 Philippines 2002
Czech Republic 1997 Poland 1998
Hungary 2001 Russia 2015
Indonesia 2005 South Africa 2000
Israel 1997 Sweden 1993
Japan 2013 Thailand 2000
Korea, Republic of 2001 Turkey 2006
Mexico 2001 United Kingdom 1992

Sources: Hammod 2011, Roger 2010

Appendix 2: List of control group countries (Countries not adopting inflation targeting policy)

Argentina Ireland
Austria Italy
Belgium Lebanon
China Malaysia
Croatia Netherlands
Cyprus Pakistan
Denmark Portugal
Finland Singapore
France Slovenia
Germany Spain
Greece Switzerland
Hong-Kong United States of America
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Oz

Meksika 1990 yilinda enerji ihracatgisi iken, 2019 yilinda
enerji ithalatgisi olarak 1990 yilina gére enerji ithalatini
%1766 oraninda artirmistir. Bu ¢alismada 1990-2019
déneminde yillik verilerle Meksika igin yenilenebilir ve
yenilenemez enerji tuketiminin ekonomik buylime
tzerindeki etkisi arastiriimaktadir. Butin degiskenler
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Engle-Granger ve literatiire Lee vd. (2015) tarafindan
kazandirilan RALS-EG esbutlinlesme testiyle
arastirlimigtir. Uzun doénem iliskinin  buyUklugi igin
tahmin edilen model sonuglarina gére Yenilenemeyen
enerji digindaki diger degiskenlerin katsayilari pozitiftir.
Granger-Nedensellik testi sonuglarina gore ise Meksika
icin blyUime hipotezi gegerlidir.

Abstract

While Mexico was an energy exporter in 1990, it
increased its energy imports by 1766% as an energy
importer in 2019 compared to 1990. In this study, the
effect of renewable and non-renewable energy
consumption on economic growth for Mexico is
investigated with annual data for the period 1990-2019.
Since all variables are stationary at the first difference,
the long-run relationship was investigated with Engle-
Granger and the RALS-EG cointegration test introduced
by the literature by Lee et al. (2015) to the literature.
According to the model results estimated for the size of
the long-term relationship, the coefficients of the
variables other than non-renewable energy are positive.
According to the Granger-Causality test results, the
growth hypothesis is valid for Mexico.
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1. Introduction

The fastest-growing energy source in the world has been the renewable energy source.
According to the calculations made by us with the data obtained from the International Energy
Agency (IEA), the world fossil fuel consumption has an average annual growth rate of 1.59%
(natural gas 2.44%, coal 1.97%, and oil 1.19%) in the 1990-2018 period. renewable energy use,
on the other hand, became the fastest-growing energy source in the world with an annual
average increase rate of 3.93% (wind, solar, etc. 7.63% and hydro 2.45%). Mexico, on the other
hand, had an annual average growth rate of 1.43% for fossil fuels (3.89% for coal, 0.12% for oil,
and 3.77% for natural gas), and 5.65% for nuclear. For renewable energy use, it has an annual
average increase rate of 0.33% (hydro 1.18%, wind, solar, etc. -0.14%). This shows that the
energy source with the lowest growth rate for Mexico, which is among the emerging
economies, is the renewable energy source. In addition, the average annual increase rate of
10.80% in total energy imports in the same period causes Mexico to rapidly progress towards
becoming a net energy importer country. Among the imported energy sources, natural gas
takes the lead with an annual average increase of 18.05%, followed by coal with 12.33% and oil
with 9.00%.

Mexico imports energy at a very high rate on average in the 1990-2018 period. On the other
hand, the fact that Mexico's GDP has an average annual growth rate of 3.91% shows the extent
to which energy imports curb the growth rate. The reason for this is the increase in the need
for foreign exchange for energy imports and the formation of the current account deficit. In
addition, the fact that the total energy losses experienced during the distribution, transmission,
and transportation of energy in the same period had an annual average increase rate of 4.16%
also shows that this economy does not have sufficient technology in the field of energy.
Therefore, the energy resources used for Mexico are used intensively/inefficiently. On the
other hand, the fact that Mexico's energy imports are mostly fossil fuels causes carbon dioxide
(CO2) emissions, which occurred in the same period, to have an annual average increase of
2.06%. Therefore, the high economic growth experienced in Mexico results in more energy
imports, more fossil fuel use, more energy losses, more CO2 emissions, and more
environmental pollution. In addition, the high economic growth experienced in Mexico brings
with it more energy imports, more energy costs, more foreign exchange needs, more current
account deficit, more foreign dependency, and a more fragile economy. Therefore, for Mexico,
which imports high amounts of energy, it is expected that the increase in the use of renewable
energy will have a positive effect on economic growth as well as reduce foreign dependency.
On the other hand, the decrease in the use of fossil fuels with the increase in the use of
renewable energy will not only reduce foreign dependency but will also have a positive impact
on environmental quality.

The subject of this study is a subject that will keep up to date throughout the world /
especially in Mexico. The reason for this is that the share of fossil fuels among the world's total
energy use in 2018 still has a high rate of 81% (31.49% oil, 26.88% coal, and 22.84% natural
gas). On the other hand, the fact that the world renewable energy share has a very low rate of
4.54% (hydro 2.54%, excluding hydro 2.01%), makes this issue very important. In addition, as a
result of the high use of fossil fuels, the temperature change in the world increased by 131.6%
in 2019 compared to 1990 (FAOSTAT, 2022). This situation causes climate changes that are very
difficult orimpossible to compensate for. Increasing temperatures as a result of the use of fossil
fuels also threaten hydro resources, which have a 55.84% share among the world's renewable
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energy resources in 2018 (IEA, 2022). In addition, droughts that occur as a result of increasing
temperatures cause many forest fires. This situation increases the threat of hydro energy
sources by causing more use of water, which is very important in the fight against fires. In
addition, while 2 billion tons of CO2 gas emission were realized in the world at the beginning of
the 1900s, this rate increased by approximately 1600% in 2018 as a result of increasing fossil
fuel use and reached 36.2 billion tons of gas emissions (Gurler et al., 2020). In addition,
population increases will further increase the energy demand and thus the fossil fuel demand.
In addition to all these negativities, fossil fuel reserves have a lifespan of 51 years in oil, 53 years
in natural gas, and 114 years in coal (ETBK, 2017). These situations increase the importance of
the use of renewable energy for the whole world and especially for economies such as Mexico,
which imports very high energy. Therefore, after the COVID-19 epidemic, environment and
health-oriented energy policies have revealed that the use of renewable energy is no longer an
option but a necessity for the World/Mexican economy. Because the increasing use of fossil
fuels threatens a clean world with climate change, it is very important for human health.

The Mexican economy's inability to meet the energy it needs to achieve high growth figures
with its resources makes this economy more foreign-dependent in the field of energy.
Therefore, it becomes very important for Mexico to understand the relationship between
renewable energy consumption and non-renewable energy consumption and economic growth
to achieve sustainable, reliable, and environmentally oriented growth. The difference between
this study from previous studies is to search for the Mexican economy, which imports energy
and generally realizes this import as fossil fuel. Because the fossil fuel reserve life in the world
is decreasing, the environmental quality is declining rapidly and Mexico is among the countries
that are the primary addressee of renewable energy use due to high energy losses and higher
energy costs. Secondly, the results to be obtained for energy importing countries such as
Mexico will provide very important concrete contributions to policymakers. Thirdly, in the
study, the effect of non-renewable energy consumption as well as renewable energy
consumption is investigated and in addition to these, a production model is used by including
labor and capital variables. Fourth, the results obtained are in line with the theoretical
expectation and are supported by hypotheses. Fifth, RALS techniques, which have recently
been introduced to the literature, will be used.

In this context, the effect of renewable energy consumption and non-renewable energy
consumption on economic growth for Mexico in the period 1990-2019 is empirically tested. In
the following section, the literature is given within the framework of energy use and economic
growth hypotheses. Afterward, empirical models, methods, and findings are presented. Finally,
evaluations will be made in light of the findings, and policy recommendations will be presented.
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2. An overview of the literature within the framework of energy use and growth
hypotheses

There are many studies in the literature investigating the relationship between energy
consumption and economic growth. Due to the importance of this relationship, it is a research
that is constantly up-to-date as it is researched by changing country groups in almost every
period. The causal relationships related to the effect of energy consumption on economic
growth in the literature are generally based on four basic hypotheses. These are growth,
conservation, feedback, and neutrality hypotheses.

The growth hypothesis: In cases where the growth hypothesis is valid, there is a
unidirectional causal relationship from renewable energy consumption to economic growth. In
other words, it is the situation where energy consumption affects economic growth directly or
together with labor and capital. In such a case, any policy to reduce energy consumption will
harm the economic growth of the economy.

Decreasing fossil fuel reserves, increasing environmental degradation, and climate changes
with the release of CO2 to the environment have recently increased the importance of
renewable energy use. Therefore, the relationship between renewable energy consumption
and economic growth has been investigated in many studies recently.

Bowden and Payne (2010) investigated the relationship between renewable energy
consumption and output in the residential sector in the USA during the 1949-2006 period.
Research findings showed that there is a one-way causality relationship from renewable energy
consumption to economic growth in the housing sector for the USA in the relevant period.
Similarly, Payne (2011) found that there is a unidirectional causality running from biomass
energy consumption to economic growth for the USA in the 1949-2007 period. In the study by
Fang (2011), it was found that there is a unidirectional causal relationship from energy
consumption to economic growth for China in the 1978-2008 period. Similarly, Lin and
Moubarak (2014) found that the growth hypothesis was valid for China in the 1977-2011
period. On the other hand, Alam et al. (2012) for Bangladesh economy during 1972-2006,
Alshehry and Belloumi (2015) for Saudi Arabia during 1971-2010, Boontomea et al. (2017) for
the Thai economy during 1971-2013, and Khoshnevis Yazdi and Shakouri (2017) for the German
economy found that the growth hypothesis was valid for the in the 1975-2014 period. Also,
Ohler and Fetters (2014) and Chen et al. (2020) For a group of 20 OECD countries, Chang et al.
(2015) for the group of G7 countries, and Saidi and Omri (2020) for the 15 countries that
consumed the most renewable energy found that growth hypothesis was valid. Also,
Bhattacharya et al. (2016) revealed that renewable energy use had a significant positive effect
on economic growth for 57% of 38 countries that consumed the most renewable energy in the
period 1991-2012.

The conservation hypothesis: In cases where the conservation hypothesis is valid, there is a
unidirectional causal relationship between economic growth to renewable energy
consumption. In other words, it is a situation where energy consumption is determined
according to economic growth. Therefore, in an economy where the conservation hypothesis
is valid, any policy of change in energy consumption will not affect economic growth.

Menyah and Wolde-Rufael (2010) obtained a unidirectional causal relationship from
economic growth to renewable energy consumption for the United States during the 1960-
2007 period. Support and Aslan (2017) obtained that the protection hypothesis is valid for the
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BRICS countries in the 1980-2012 period. Similarly, Alsaleh and Abdul-Rahim (2019) found that
economic growth has a significant impact on bioenergy in their study of European continental
countries in the 2005-2013 period.

The feedback hypothesis: In cases where the feedback hypothesis is valid, there is a causal
relationship between economic growth to renewable energy consumption and similarly from
energy consumption to economic growth. So there is a two-way relationship. Therefore, any
policy of change in energy consumption will have different effects on economic growth.

Apergis and Payne (2010) investigated the effect of energy consumption on economic
growth for 20 OECD countries during the 1985-2005 period. Research findings showed that
there is a mutually causal relationship between energy consumption and economic growth for
20 OECD countries in the relevant period. Apergis and Payne (2011) found a bidirectional
causality relationship between renewable energy consumption and economic growth for 6
Central American countries during the 1980-2006 period. Apergis and Payne (2012)
investigated the effects of renewable energy consumption and non-renewable energy
consumption on economic growth for OECD countries over the period 1990-2007. Findings It
has been seen that there is a bidirectional causality relationship between renewable energy
consumption and non-renewable energy consumption and economic growth for OECD
countries. Similarly, Ohlan (2016) for the country of India in the period 1971-2012, Adams et al.
(2018) for 16 emerging economies in the period 1980-2012, Tugcu and Topgu (2018) for the G7
economies in the period 1980-2014, and Muhsin et al. (2019) found that there was a
bidirectional causal relationship between economic growth and energy consumption for the
Pakistani economy in the 1997-2015 period.

The neutrality hypothesis: In cases where the neutrality hypothesis is valid, there is no
causal relationship between economic growth to renewable energy consumption and similarly
from energy consumption to economic growth. So there is no bidirectional relationship.
Therefore, any policy that reduces or increases energy consumption will not have a negative or
positive effect on economic growth. Similarly, any negative impact on economic growth will not
affect energy consumption.

Payne (2009) investigated the relationship between renewable energy consumption and
economic growth for the USA during the 1949-2006 period. Research findings showed that
there is no causal relationship between renewable energy consumption and economic growth.
Similarly, Menegaki (2010) for 27 European countries in the 1997-2007 period, Omri et al.
(2014) 17 For developed and developing countries in the period 1990-2011, Chang et al. (2015)
for Canada, Italy, and the USA in the 1990-2011 period, Narayan and Doytch (2017) for 89
economies in the 1971-2011 period, Bulut, and Muratoglu (2018) for Turkey in the 1990-2015
period, Ozcan and Ozturk (2019) for 17 emerging economies in 1990- 2016 period, Fan and
Wao (2020) for 31 Chinese provinces in 2000-2015 period, and Razmi et al. (2020) obtained
that the neutrality hypothesis is valid between energy consumption and economic growth for
the Iranian economy in the period 1990-2014.

Therefore, there is a very large literature in the literature with different results between
renewable energy consumption and economic growth for different country groups in different
periods.
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3. Model, Data, Methodology and Empirical Results

In this section, renewable energy consumption and the relationship between non-
renewable energy consumption and economic growth are discussed empirically for Mexico.
The cointegration relationship will be investigated with the Residual Augment Least Squares-
Augment Dickey-Fuller (RALS-ADF) and Residual Augment Least Squares-Eangle Granger (RALS-
EG) approaches using annual data for the period 1990-2019 and Granger causality analysis will
be performed.

3.1. Model and Data

In this study, the effects of renewable energy consumption, non-renewable energy
consumption, real gross capital, and labor force on economic growth in Mexico for the period
1990-2019 will be investigated. The model to be used for this is in the form of

InGDP, = Sy + BLREN; + [,FOS; + 3;CPTL; + S,LBR; + u;

Where GDP, REN, FOS, CPTL and LBR stand for Real GDP, real gross fixed capital formation,
labor force and renewable energy consumption, respectively. Real GDP (GDP) in constant 2010
US dollars, real gross fixed capital formation (CPTL) in constant 2010 US dollars, labor force
(LBR) in millions and renewable energy consumtion (REN) in kilotonnes of oil equivalent (hydro,
power generation from solar PV, solar TH, tide, wind, heat pump, boiler, chemistry heat, and
others (ktoe)) and non-renewable energy consumption (FOS) in kilotonnes of oil equivalent
(coal, oil and naturalgas (ktoe)). Real GDP, real gross fixed capital formation, and labor force
data are from the World Bank, and renewable energy consumption and non-renewable energy
consumption data are from the International Energy Agency (IEA). Natural logarithms of all
variables were used.

The dependent variable in the study is economic growth and real GDP. So GDP=Log (Real
GDP (in constant 2010 US dollars)) has been taken. Figure 1 shows the economic growth, energy
import-export, renewable and non-renewable energy consumption trends of the Mexican
economy, which is among the emerging economies in the 1990-2019 period. The fact that
Mexico has fluctuating economic growth shows how sensitive it is to energy imports,
renewable-non-renewable energy use, and other factors.
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Figure 1: GDP, Energy import-Export, Renewable-Non-Renewable Energy Use for Mexico
(1990-2019)
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Source: GDP World Bank, https://databank.worldbank.org/ ,Energy import-export and renewable-no-renewable
International Energy Agency (IEA) https://www.iea.org/

3.2. Methodology and Emprical Results

Before proceeding to the analysis, the stationarity of the series will be investigated. For this
purpose, descriptive statistics for each series are given in Table 1 to decide on the method to
be used in the stationarity test.

Table 1: ADF and RALS-ADF Unit Root Test Results

GDP REN FOS CPTL LBR
Mean 11.975 3.857 5.159 11.298 7.631
Median 11.987 3.851 5.194 11.293 7.634
Maximum 12.118 3.947 5.242 11.434 7.762
Minimum 11.652 3.784 5.034 11.057 7.475
Std. Dev. 0.105 0.039 0.070 0.108 0.085
Skewness -0.896 0.554 -0.456 -0.403 -0.180
Kurtosis 4.045 3.150 1.611 2.137 1.842
Jarque-Bera 5.382 1.561 3.449 1.744 1.839
Probability 0.068 0.046 0.017 0.042 0.040
Observations 30 30 30 30 30
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When Table 1 is examined, it is seen that the mean of the series is positive and quite far
from zero. On the other hand, it is seen that the volatility of the other series is almost close to
each other, except for the use of renewable energy. In addition, the skewness and kurtosis
values of the series give clues that the series does not have a normal distribution. Another test
for normality is the Jarque-Bera test. Jarqua-Bera probability values of the series show that the
series does not have a normal distribution. Therefore, in cases where the assumption of normal
distribution of the residues is not valid, RALS-based stationarity tests will be used, which gives
reliable results.

3.2.1. Unit Roots Test

In the ADF test, no assumptions are made about the stability of the residuals. That is, the
residuals do not need to be stationary when applying the ADF unit root test. This is because
there is no such assumption. However, these tests can be used whether the residuals are
stationary or not. Because the ADF test has its critical values. Therefore, there is no need to
make any assumptions about the residuals. However, Lee et al. (2015) stated in their study that
the non-normality of the residuals is important. In other words, they stated that the relevant
test may be more effective and stronger, depending on whether the residuals are normally
distributed or not.

In the RALS technique, the information that the residuals are not normally distributed is
added to the least-squares model that is run. For this, the residuals of the relevant model are
taken and a new series is obtained from them and included in the relevant model. In this way,
the relevant test becomes stronger and more effective.

In the traditional ADF unit root test, the

p
Aye = a3 + By, + Z 8jAye—; + e
j=1

shaped model is taken into account. In this model, the stability of the y, series is
investigated by testing the significance of y,_; under the main hypothesis. Im et al. (2014), on
the other hand, suggested extending the unit root test they brought to the literature with
residuals. In this way, stronger and more effective results will be obtained by using the
information contained in normal residuals. This is done with the help of the equation

p

Ay, =a; + By, + Z 6jAyt—j + Wiy + e,
j=1
Where w,
w. =h(é)—-K-¢éD,t=12,..,T
Where h(é,) = [é2,é7]', K = %Z?zlh(ét) and D, = %Zle h'(é,). The W, term can be
represented as m; = %Zle étj as follows
Wy = [62 —my, &7 —my — 3m,yé,]
Where é2 — m, is related to the constant variance condition in the least-squares method.
That is, it is about the variance of the residual being constant along the regression line. Using

this term increases the efficiency of the estimator when the error terms are asymmetrically
distributed. é3 — m3; — 3m,é, increases the efficiency unless m, = 30* is present. In other
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words, as long as the average of the 4th power of the residuals is not 3 times the 4th power of
the variance, it increases the efficiency of the estimator. In other words, unlike the ADF unit
root test, the W/ series carries the information that the residuals of the ADF unit root test are
not normally distributed. In other words, the ADF unit root test is run and the errors are
obtained and included in the ADF test equation again. The basic hypothesis here is that the
series has a unit root, as in the ADF test.

Under the basic hypothesis, the limit distribution of the RALS-ADF t-statistic is

TraLs—apr = PTapr + /1 —p?z

where 74pp is the t-statistic of the standard ADF unit root test statistic. Z is a standard
normally distributed variable. p? is the correlation between the RALS-ADF and the residuals
from the ADF regressions. When p? = 1, RALS-ADF and ADF test statistics will be equal. To use
the critical values here, it is necessary to calculate the correlation coefficients between the ADF
and RALS-ADF unit root tests. So p? = 672/62. Here, 67 denotes the error variance from RALS-
ADF, while ¢" denotes the error variance obtained from the ADF.

In the first part of the study, traditional ADF and RALS-ADF unit root tests were used to test
the stationarity of the variables, and the results are shown in Table 2.

Table 2: ADF and RALS-ADF Unit Root Test Results

Level ADF RALS-ADF p? Lag Length
GDP -1.982 -1.975 0.731 4
REN -2.932 -2.374 0.835 0
FOS -1.926 -2.461 0.921 0
CPTL -2.629 -2.631 0.983 5
LBR -1.536 -1.143 0.939 2

First difference ADF RALS-ADF p? Lag Length
AGDP -5.290*** -6.400*** 0.723 3
AREN -5.720%** -5.821*** 0.921 1
AFOS -4.416*** -4.385%** 0.959 0
ACPTL -6.700*** -6.511*** 0.893 4
ALBR -3.342%** -4.766%** 0.764 0

Note: **x is the significance level at the 1% level. ADF critical values are -3.724, -2.986 and -2.633 at 1%, 5% and 10%
significance levels, respectively. RALS-ADF Critical values for p? = 0.7 are -3.246, -2,846, -2.619 at 1%, 5% and 10%
significance levels, respectively. For p? = 0.8 are -3.213, -2.851,-2.657 at 1%, 5% and 10% significance levels,
respectively. For p? = 0.9 are -3.099, -2.846 and -2.657 at 1%, 5% and 10% significance levels, respectively.

When Table 2 is examined, it is seen that all variables have unit roots in their level values
according to both ADF and RALS-ADF test results and become stationary after taking the first
difference. Therefore, all series are I(1).

2 Horrace and Sickles (2014) edited the book "Festschrift in Honor of Peter Schmidt Econometric Methods and
Applications" for RALS-ADF stability testing. In this book, Im et al. (2014) The critical values in the section titled "More
Powerful Unit Root Tests with Non-normal Errors" in Chapter 10 have been taken into account.
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3.2.2. Cointegration Test

The main criticism directed at the Engle and Granger (1987) (EG) test is that it is weak
compared to alternative tests. The RALS-EG cointegration test is the test in which the RALS
method proposed by Im and Schmidt (2008) is used instead of the EKK to increase the power
of the EG test introduced to the literature by Lee et al. (2015). They stated in their study that
high moments of non-normally distributed residuals will contain information about the nature
of these residuals. It states that stronger cointegration tests can be derived if this information
is used. In this proposed test, there is no need to predetermine a specific density function or
functional form.

In the Engle cointegration test, firstly, residuals are obtained by establishing a model
between the dependent variable and the independent variables. ADF unit root test is applied
to these residuals. RALS-EG makes the first stage like EG. However, in the second stage, the ADF
unit root test is applied to the residuals and the residuals of this model are taken to obtain Wy,
ie high moments. Then, by including these moments in the ADF unit root test, the RALS
technique is applied. In this way, stronger test statistics are obtained. It is

W, =h(é)—-K—-¢éD,t=12,..,T

Where h(é,) = [é2,é7]', K = %Zle h(é,) and D, =% T_h'(é,). The W, term can be
represented as m; = % ., étj as follows:

We = [62 —my, &7 —my — 3m,é,]’

Where é2 —m, is formed depending on the assumption of constant variance E[(e? —
62)y¢_1] = 0 moment. Efficiency is ensured with this condition as long as the residuals are not
symmetrical. &3 — ms; — 3m,é, is only related to the determination condition uj = E(etj) and
Uy = 30* provided when the distribution of interest is normal. If there is no normal
distribution, this condition causes a stationary term to be derived. This hinders the derivation
of more powerful tests.

The following regression can be obtained by adding the W, term to the ADF regression
model, which is in the second stage of the EG cointegration test:

k
Aty = ay + pli,_4 + Z a; Al + Wy + v,
i=1
The basic hypothesis (p = 0) showing that there is no long-term relationship between the

related variables can be tested with the standard t-statistic. There is a relationship between the
RALS-EG method test statistic and the EG test statistic as follows:

t* > pt+.1—p?z
Where t* denotes RALS-EG test statistic, t EG test statistic, z a standard normally distributed
random variable. p represents the long-term correlation between the residuals e; from the EG
equation and the residuals v; from the RALS-EG equation. Lee et al. (2015) recommended using
the non-parametric estimation method proposed by Hansen (1995) for the estimation of p on
which the cointegration tests estimated with RALS-EG are based.

In the next stage of the study, the cointegration relationship will be investigated for the
series that become stationary after taking the first difference. For this, EG and RALS-EG
cointegration tests were applied and the results are shown in Table 3.
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Table 3: EG and RALS-EG cointegration Test Results

Test statistic k rho
EG -7.720*** 0 -
RALS-EG -5.028*** 0 0.997236

Note: k represents the appropriate lag length obtained by the general-to-specific t-significance method. The critical
values of the EG test are 5.41, 4.76, and 4.42 at 1%, 5%, and 10% significance levels, respectively. The critical values of
the RALS-EG test are -5.15776, -4.53874, -4.22293 at 1%, 5%, and 10% significance levels, respectively3.

Table 3 shows that there is a long-term relationship between the series at a 1% significance
level according to both EG and RALS-EG test results. Therefore, for Mexico, there is a
cointegration relationship between renewable energy consumption and non-renewable energy
consumption and economic growth in the relevant period.

3.2.3. Estimation of cointegration coefficients

For Mexico, the coefficient estimation will be made after the cointegration relationship
between the economic growth and the independent variables in the relevant period is found.
For this, long-short term coefficient estimation will be made using Fully Modified Ordinary Least
Squares (FMOLS) developed by Philips and Hansen (1990) and Canonical Cointegrating
Regressions (CCR) estimators developed by Park (1992). The FMOLS estimator is an important
estimator for the relationship between the explanatory variables and the residuals and for
eliminating the deviations that may occur due to the internality problem. The CCR estimator,
on the other hand, eliminates the internality problem arising from the correlation that may
occur in the long run, asymptotically. Therefore, FMOLS and CCR estimators were used for long-
term coefficient estimates and are given in Table 4.

Table 4: FMOLS and CCR Long-Term Coefficient Estimation Results

FMOLS CCR

Dependent Variable
REN FOS CPTL LBR REN FOS CPTL LBR

0.246**  -0.271*  0.239**  1.055*** 0.238** -0.231 0.251**  1.021***
(0.090) (0.153)  (0.093) (0.136) (0.101) (0.158)  (0.118) (0.162)

GDP

Note: *, ** and *** indicate the statistical significance at 10%, 5% and 1% levels, respectively.

When Table 4 is examined, it is seen that renewable energy consumption (REN), real gross
fixed capital (CPTL), and labor force (LBR) have a positive effect on economic growth (GDP) in
Mexico in the long run. On the other hand, it is seen that non-renewable energy consumption
(FOS) has a negative relationship with economic growth (GDP).

According to FMOLS results, non-renewable energy consumption (FOS) is statistically
significant at 10%, renewable energy consumption (REN) and real gross fixed capital (CPTL) at
5%, and labor force (LBR) at a 1% significance level. According to the CCR results, renewable
energy consumption (REN) and real gross fixed capital (CPTL) were statistically significant at 5%
and labor force (LBR) 1%, while non-renewable energy consumption (FOS) was found to be
statistically insignificant. Since the variables have natural logarithms, they will be interpreted

3 The critical values of the RALS-EG cointegration test were obtained by Yilanci and Aydin (2018) by simulation. Critical
values, on the other hand, were taken into consideration in the appendix of the authors' study titled " The Impact Of
Female College Enrollment On Economic Growth In Turkey: A Rals-Eg Cointegration Test Approach".
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as elasticity coefficients. Therefore, according to FMOLS estimation results, a 1% increase in
renewable energy consumption (REN), real gross fixed capital (CPTL), and labor force (LBR) in
the relevant period for Mexico, which is among the emerging economies, will increase
economic growth by approximately 0.25%, 0.24%, and 1.06%, respectively. On the other hand,
a 1% increase in non-renewable energy consumption (FOS) creates an approximately 0.27%
decrease in economic growth (GDP).

On the other hand, according to the CCR estimation results, a 1% increase in renewable
energy consumption (REN), real gross fixed capital (CPTL), and labor force (LBR) in the relevant
period for Mexico, which is among the emerging economies, increased the economic growth
by approximately 0.24%, 0.25%, and 1.02% increase. respectively. Therefore, the findings show
that the increase in the use of renewable energy has a positive effect on economic growth,
while the increase in the use of non-renewable energy is negative.

Short-term coefficient estimation was made in the model, followed by FMOLS and CCR error
correction model, and the results are shown in Table 5.

Table 5: FMOLS and CCR Short-Term Coefficient Estimation Results

FMOLS CCR
Dependent .., Apen  aFOS ECTt-1  OAREN  AFOS
Variable ACPTL  ALBR ACPTL  ALBR
-0.603** 0.300** 0537 0.178* 0377 -0.797*** 0389** 0702 0.198  0.243
AGDP  (0.249) (0.125) (0.395) (0.091) (0.981) (0.164) (0.164) (0.503) (0.174) (1.239)

Note: *, ** and *** indicate the statistical significance at 10%, 5% and 1% levels, respectively.

Error correction coefficient (ECT), which expresses the long-term relationship between
errors, was found by the theoretical expectation, was negative and statistically significant.
Therefore, this confirms that there is a long-run relationship between economic growth and
explanatory variables. The error correction term (ECT) indicates the correction rate and shows
how quickly the variables return to equilibrium in the long run. Thus, the coefficient of the term
ECT indicates that, according to the FMOLS (-0.603) and CCR (-0.797) models, approximately
0.60% and 0.80% of a variant in the t-1 period will be corrected in the t period (within a period
or year), respectively.
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3.2.4. Granger Causality Test

The fact that the past and literal values of two variables with time-series properties provide
useful information for the next period at time t is called the Granger cause of each other. This
causality test is widely used in the literature because it is easy in terms of practicality. The
variables to be used for Granger causality need to be stationary, but not necessarily
cointegrated to the same degree. The important thing is the selection of the appropriate lag
length.

The causality between economic growth, renewable energy consumption, and non-
renewable energy consumption for Turkey has been investigated and the results are shown in
Table 6.

Table 6: Granger Causality Test Results

Direction Statistic Probability Direction Statistic Probability lag
of causality of causality length
InREN 8.200%** 0.004 InGDP 0.001 0.994 2
— InGDP — InREN
InFOS 10.295%** 0.001 InGDP 0.315 0.574 2
— InGDP - InFOS
InCPTL 0.014 0.907 InGDP 1.341 0.247 2
- InGDP — InCPTL
InLBR 96.469*** 0.000 InGDP 0.083 0.774 2
- InGDP - InLBR
InREN 1.165 0.559 InFOS 7.680%* 0.022 2
- InFOS - InREN

Note: ** and *** indicate the statistical significance at 5% and 1% levels, respectively.

When Table 6 is examined, there is a unidirectional causality running from renewable
energy consumption, non-renewable energy consumption, and labor force to economic
growth. On the other hand, there is a unidirectional causality running from non-renewable
energy consumption to renewable energy consumption.

As a result, while the use of renewable energy affects economic growth positively for the
Mexican economy in the relevant period, the use of non-renewable energy affects negatively.
In addition, the results of the research on the Mexican economy showed that the growth
hypothesis is valid. The findings obtained in this study differ from the results of the feedback
hypothesis in the studies conducted by Tugcu and Topgu (2018) for G7 economies and Apergis
and Payne (2012) for OECD countries. The reason for this is generally the high share of
renewable energy among the total energy resources of developed economies. In this way, there
is a decrease in renewable energy costs and it is preferred more. On the other hand, the findings
of this study are similar to Lin and Moubarak (2014) for China and Alam et al. (2012) are similar
to the results of the growth hypothesis in the study. The reason for this is that while the Chinese
economy was an energy exporter in 1990, like the Mexican economy, it became an energy
importer in 2019. In addition, considering that the economies of China and Bangladesh are in
the emerging economy group and are energy importing economies, renewable energy is
important for these economies for energy independence and sustainable growth. Therefore,
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the increase in energy imports brings with it more foreign dependency, more foreign exchange
needs, more current account deficit, and a more fragile economy the Mexican economy.
Renewable energy offers very important opportunities to reduce energy costs, which bring the
most important cost in energy import and production. Therefore, while renewable energy
offers significant opportunities for the Mexican economy, reducing non-renewable energy is
also important.

4. Conclusion and Policy Implications

Emerging economies have a special position among developing countries with their high
growth rates, high energy consumption, and increasing populations. Mexico's economy is
among the emerging economies. While the country of Mexico obtained additional income by
exporting its energy surplus in 1990, its energy was only sufficient for itself in the future, and
then it ceased to be a self-sufficient country in the field of energy. And it could no longer meet
the energy it needed with its own resources and became a foreign-dependent country in the
field of energy. Increasing economic growth has brought with it an increase in energy imports.
The fact that most of these imports are fossil fuels has harmed environmental quality and
human health with more CO2 emissions. Due to its insufficient technological infrastructure in
the field of energy, it has caused high energy losses. Therefore, the country of Mexico has
realized more energy imports, more fossil fuel demand, more energy loss, more energy use,
more CO2 emissions, and more environmental degradation, along with high growth figures in
the last 29 years. On the other hand, with the high growth figures in Mexico, more energy
imports, more energy use, more energy loss, more energy demand, more energy costs, more
foreign exchange need, more current account deficit, and more foreign dependency. making
the economy more fragile.

Renewable energy consumption, on the other hand, significantly reduces the cost of carbon
reduction by developing more economical and more efficient technologies, in creating
employment worldwide/Mexico specific Bulavskaya and Reynés (2018), environmental
protection, and sustainable development (Chen et al., 2019; Akal, 2015). Popp (2012), having a
significant impact on regional development Miguez et al. (2006), providing great opportunities
for the future Robertson et al. (2020), giving hopeless hope for energy soon Chang et al. (2003).
In addition, it still has a high share of fossil fuel is used in the share of total energy use. The fact
that fossil fuel reserves will run out soon is of great concern. In addition, the increase in harmful
gases released to the environment causes negativities such as global warming and climate
change. On the other hand, the emerging global epidemic of Covid-19 increases the severity of
the need for a livable world for a cleaner, healthier, and the more livable world and occupies
the world agenda more. Mexico's total GDP increased by 192.19% in 2019 compared to 1990.
Mexico uses energy while achieving this increase. It realizes this energy with energy imports,
which increased by 1765.97% in 2019 compared to 1990. The fact that these imports are mostly
fossil fuels caused the fossil fuel use to increase by 52.39 percent (201.07% for natural gas,
187.23% for coal, and 2.95% for oil) in the same period. Increasing energy demand has created
energy losses as it will increase the distribution, transmission, and transportation of energy. In
the same period for Mexico, the energy loss during the distribution, transmission, and
transportation of energy increased by 234.55%. These losses cause more energy consumption,
resulting in an increase of 77.08% in CO2 emissions.

In this study, the effect of renewable energy consumption and non-renewable energy
consumption on economic growth for Mexico, which is among the emerging economies, was

515



Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

investigated with current period data. The difference of this study from other studies is that
more observations, calculation techniques, and non-renewable energy consumption are added
to renewable energy consumption, including recent periods with current period data.
Researching the relationship between renewable energy and non-renewable energy and
economic growth will be very important for the Mexican economy. Therefore, these situations
make the results obtained from this study wider, more consistent, and healthier.

Traditional ADF and RALS-ADF unit root tests, EG and RALS-EG cointegration tests, and
Granger causality tests were used while performing the analyses. First of all, stationarity tests
were performed for the series and it was shown that the series were stationary after taking the
first difference. EG and RALS-EG cointegration tests were applied and a cointegration
relationship was found, considering that all variables were stationary after taking the first
difference and that there could be a cointegration relationship between the variables. Finally,
the Granger causality test was applied for the variables with a long-term relationship. According
to the results obtained, the increase in renewable energy consumption and the decrease in
non-renewable energy support the growth hypothesis that the Mexican economy will have a
positive impact on its economic growth. Therefore, any negativity to be experienced in
renewable energy consumption for the Mexican economy in the relevant period and an
increase in the use of non-renewable energy will cause negative effects on economic growth in
this economy as well as human welfare.

In the light of the results obtained in the study, policymakers have important duties for the
country of Mexico included in the analysis. For the high growth figures to be sustainable,
reliable, clean, and environmentally oriented, policies to reduce the costs of renewable energy
installations can be implemented, R&D activities can be increased, equipment to be used in the
field of renewable energy can be produced locally, financing or credit facilities can be provided
in the field of renewable energy, tax reductions and With tax exemptions, subsidies can be
applied, new buildings or business centers can be constructed by renewable energy,
environmental conditions can be improved for the transmission, transportation and storage of
the energy obtained, renewable energy usage areas can be increased, bureaucratic obstacles
can be reduced. In other words, it is very important to switch to domestic energy to meet the
energy needs of countries with their own resources and reduce their dependence on foreign
energy. In addition, to use renewable energy, governments need to create policies on energy
with incentives, deterrent laws, sanctions, inspections, measures, accurate information, and
training.

In the studies following this study, renewable energy for the Mexican economy and the
relationship between non-renewable energy and economic growth can be studied in a larger
data set. In addition, the use of current methods will also make important contributions to the
literature. In the study, the relationship between renewable energy and economic growth at
the general economy level was investigated. Sectoral research is also thought to reveal more
detailed findings.
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1. Introduction

Even though the effects of international and industrial diversification strategies on firm
value have been thoroughly investigated as part of the corporate finance literature, the issue
has not yet been fully clarified. Due to the fact that both diversification strategies have benefit
and cost dimensions for firms that can be explained under various theories, some studies
emphasize a premium (e.g. Bodnar et al.,1997) or a discount (e.g. Denis et al., 2002) based on
international/geographical diversification, while others focus on a premium (e.g. Lee et al,,
2012) or a discount (e.g. Berger and Ofek, 1995) based on industrial diversification in terms of
firm value. It is noteworthy in these studies that they focus mostly on firms in developed
markets, while a more limited number of relatively recent studies emphasize emerging
markets. However, diversification premium or discount may differ between developed and
emerging countries depending on the development and international integration of capital
markets (Fauver et al., 2003). For this reason, the issue of whether both diversification decisions
increase the value of the firm appears like an issue that should be re-examined especially in
terms of emerging markets.

Additionally, in the relevant literature, the ownership structure of firms is also considered
in the context of the relationship between diversification strategies and firm value. However,
the studies on ownership structure are also mostly oriented toward developed markets. In this
respect, the firms in developed markets, such as the USA, commonly have a dispersed
ownership structure with relatively better corporate management (Chen and Yu, 2012); capital
markets in emerging countries are less developed and ownership concentration in such
countries may be higher, and these features, eventually, may result in a distinctive picture for
the relationship between diversification and firm value in emerging markets (Lee et al., 2012).

The Turkish capital market stands out as an emerging market and it is noteworthy that
institutional ownership rates in the Turkish manufacturing sector are quite high (67%). In the
relevant literature, Attig et al., (2012), arguing that institutional investors with longer
investment horizons have more motivation and effectiveness in monitoring, suggest that this
monitoring reduces asymmetric information and agency problems, while Jafarinejad et al.,
(2015) note the relationship between institutional ownership structure and the excess value of
diversified firms. The findings of both studies draw attention to institutional ownership
structure, which has generally been ignored by the literature and come up with questions such
as whether a high level of institutional ownership translates into an advantage in terms of
agency costs and whether it affects the influence of international and industrial diversification
on firm value. However, it is seen that there is a limited number of studies in the literature that
examine the relationship between international and industrial diversification decisions and firm
value in terms of the Turkish capital market (e.g. Yicel (2012), Selguk (2015)). The most
prominent point in both studies is that both industrial and international diversifications are not
distinguished or geographical diversification is neglected. It is concluded, therefore, that the
effect of both diversification strategies on the value of Turkish firms is still unclear. In this
context, research on the Turkish capital market (especially the Turkish manufacturing sector)
will both contribute to the limited literature on emerging markets and reveal the effect of a
high institutional ownership structure on the relationship between diversification decisions and
firm value.
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2. Literature Review
2.1. Theoretical Literature

On the question of whether international diversification increases firm value, four
paradigms such as internalization theory?, ineffective world capital markets, managerial
purposes, and tax avoidance and low-cost inputs are taken into account (Morck and Yeung,
1991). In this context, firstly, firms internalize market imperfection in order to earn rent from
firm-specific assets and transfer such assets to an internalized market abroad. It is also possible
for firms to receive a return from these assets above the market return by internalizing market
imperfections (Bodnar et al., 1997). Secondly, multinational firms represent a geographically
diversified portfolio for an investor. In the event that investors valuing global diversification
rather than domestic and geographic diversification are costly for investors, investors will
consent to pay a premium to the shares of geographically diversified firms, as they provide this
service to themselves. Such a premium will result in an increase in the value of geographically
diversified firms compared with that of domestic firms (Bodnar et al., 1997; Denis et al., 2002).
Thirdly, depending on factors such as inherent complexity and geographical distribution of
transactions, monitoring costs may differ from company to company (Jensen and Meckling
1976). In this context, managers may act upon personal interests, and this behavior may
sometimes come into conflict with shareholders’ interests. The fact that multinational firms
have more complex structures than domestic organizations because of their transactions at
various locations further grows the aforementioned problems for such firms (Bodnar et al.,
1997). Finally, multinational increases firm value since it enables the firm to further evade tax
or to access relatively low-cost inputs from abroad (from less developed countries, in particular)
(Morck and Yeung, 1991).

On the other hand, the literature on the relationship between industrial diversification and
the firm value indicates that industrial diversification may have both benefit and cost
dimensions for the firms, as is the case for geographical diversification. Bodnar et al., (1997)
point out the contribution to the firm of industrial diversification from two viewpoints. Firstly,
industrial diversification will provide an increase in value thanks to its benefits with regard to
the size and scale/scope of economies and pooling risks. Secondly, firms operating in different
business lines which have little relationship with each other have more stable cash flows and
thus provide better external financing opportunities; this situation leads to increased leverage
and the use of more tax shields, which will contribute to the value of shares. However, despite
these benefits, industrial diversification can generally be described as a value-reducing strategy
(Kim and Mathur, 2008). In this respect, the relevant literature (such as Jensen, 1986; Rajan et
al., 2000; Lins and Servaes, 1999) indicates that costs related to industrial diversification
generally result from agency problems or industrial diversification leading to power struggles
between divisions.

Additionally, in the relevant literature, the main reference point of some studies is the
presence of agent costs that can be associated with the ownership structure of firms and the
role of such costs in the effect of institutional diversification on firm value or diversification
level. For instance, evaluating the issue in terms of managerial ownership, if managers’ share
ownership in a firm increases, the managers are then further exposed to the costs related to
value-reducing actions and they will therefore probably avoid policies that decrease
shareholders’ wealth. Thus, if diversification by its nature reduces shareholder wealth, there
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would be a negative relationship between the level of diversification and managerial equity
ownership, according to the agency cost hypothesis (Denis et al., 1997).

2.2. Empirical Literature Review

Examining the literature on the relationship between international diversification and firm
value, it can be confirmed that it is not clear whether international diversification increases firm
value. Within this context, Mikhail and Shawky (1979), among the first studies, found that
multinational corporation (MNC) shares outperform the market (S&P 500 index) according to
Jensen’s risk-adjusted measure of performance, whereas Brewer (1981) did not find a
statistically significant difference in the risk-adjusted performance of the stocks of US-based
MNCs and US-based national corporations. Similarly, Fatemi (1984) points out that MNCs can
provide their shareholders with the same risk-adjusted returns as single-national companies;
Michel and Shaked (1986), on the other hand, suggest that domestic firms have higher risk-
adjusted market-based performance than multinational firms. Errunza and Senbet (1981, 1984)
and Kim and Lyn (1986) indicate some findings on a positive relationship between international
diversification and a firm’s excess market value or firm value. According to Morck and Yeung
(1991), the positive effect of R&D and advertisement expenditures on market value increases
with the multinationality of a firm; however, multinationality itself does not have a significant
effect. Bodnar et al., (1997) draw attention to the increase in firm value by geographical
diversification; Denis et al., (1999, 2002), Fauver et al., (2004), and Kim and Mathur (2008), on
the other hand, draw attention to the discount that geographical diversification brings on firm
value. Similarly, Schmid and Walter (2012), in one of the most recent studies, discovered a
significant discount for securities firms and a significant premium for credit intermediaries and
insurance companies relating to geographical diversification; Lee et al., (2012), on the other
hand, found that international diversification does not have a significant effect on firm value.
Volkov and Smith (2015) and Jafarinejad et al., (2015) argue that geographical diversification
increases the relative firm value or firm value; however, according to Cho (2016) and Huaping
et al., (2016), it reduces firm value. Finally, Panangian and Siregar (2019) suggest that
geographical diversification damages firm performance measured through excess value.

Examining the industrial diversification literature, it seems that the empirical findings
related to industrial diversification and firm value are more consistent than those concerning
international diversification (Lee et al., 2012); industrial diversification, in general, reduces firm
value. In this context, firstly, after Lang and Stulz (1994), who determined that firms with high
diversification levels have lower average and median Tobin’s q ratios than firms operating in
one business line, Berger and Ofek (1995), Servaes (1996), Bodnar et al., (1997), Denis et al.,
(1997), Denis et al., (1999), Chen and Ho (2000), Claessens et al., (2001), Denis et al., (2002),
Lins and Servaes (1999), Lins and Servaes (2002), Fauver et al., (2003), Fauver et al., (2004), Kim
and Mathur (2008) and Jafarinejad et al., (2015) obtained some findings of firm value being
reduced by industrial diversification or of a diversification discount. In addition, examining the
findings of another group of studies, it seems that industrial diversification is positively related
to firm value according to Lee et al., (2012), Choe et al., (2014), Selguk (2015), Maskati et al.,
(2015), Rong and Xiao (2017) and Mackey et al., (2017), with firm performance according to
Chen and Yu (2012), and with both firm value and firm performance according to Yicel (2012).
While Borah et al., (2018) find that the relationship between industrial diversification and the
value of technology firms is negative for low-tech firms and positive for high-tech firms,
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Panangian and Siregar (2019) confirm that industrial diversification, like geographic
diversification, damages firm performance as measured through excess value.

On the other hand, according to some studies in the literature, it is suggested that there is
a negative relationship between diversification level, managerial equity ownership and outside
blockholders’ equity ownership by Denis, Denis and Sarin (1997); that concentrated insider
ownership increases the valuation effect of diversification by Lins and Servaes (1999); that
corporate diversification for firms with a low managerial ownership rate causes a significant
reduction in value and that outside block ownership does not have a significant effect on the
value of diversification by Chen and Ho (2000); that a corporate diversification discount exists
for diversified firms with a management ownership concentration of between 10% and 30% by
Lins and Servaes (2002); that firms with a higher percentage of insider stock ownership have
higher excess value by Kim and Mathur (2008); that there is U-shaped relationship between
managerial ownership and corporate diversification by Chen and Yu (2012); that ownership
concentration does not significantly affect firm value by Lee et al., (2012); that the excess value
of diversified firms increases and they have lower firm-idiosyncratic risk as institutional
shareholding rates increase by Jafarinejad et al., (2015); and that family ownership does not
play a moderating role in the effect of geographical diversification on firm performance but
strengthens the adverse effect of industrial diversification on firm performance by Panangian
and Siregar (2019).

The relevant literature has shown that there are many studies on the relationship between
international and industrial diversification and firm value, and some of these studies also take
into account the ownership structure of the firms, but they obtained contradictory findings
regarding the said relationship. More importantly, it is observed that these studies mostly focus
on developed markets (e.g. Berger and Ofek (1995), Denis et al., (1997), Denis et al., (2002),
Kim and Mathur (2008), Volkov and Smith (2015) and Mackey et al., (2017) for the US; Lins and
Servaes (1999) for Germany, Japan, and the UK; Fauver et al., (2004) for Germany, the UK, and
the US; Choe et al., (2014) for Australia) and there are limited studies that include emerging
markets (e.g. Lins and Servaes (2002) for Hong Kong, India, Indonesia, Malaysia, Singapore,
South Korea, and Thailand; Chen and Yu (2012) for Taiwan; Lee et al., (2012) for Malaysia;
Selcuk (2015) for Brazil, Chile, Indonesia, Malaysia, Philippines, Poland, South Africa, Thailand,
and Turkey; Huaping et al., (2016) for China). However, Fauver et al., (2003) draw attention to
the development of the capital market, international integration, and legal systems in relation
to the factors affecting the value of institutional diversification value. Fauver et al., (2003), in
their study based on data consisting of more than 8000 companies from 35 countries, found
that there was a statistically significant diversification discount among high-income countries
where highly developed and internationally integrated capital markets exist. On the other
hand, either there is a significant diversification premium or there is no finding related to
diversification discount in countries whose capital markets are less developed and are
segmented from international capital markets. Given the fact that the capital markets in
emerging countries are less developed (Lee et al.,2012) and may differ in international
integration and legal systems, there is a possibility that the relationship between both
international and industrial diversification and firm value may also differ between different
types of country. Therefore, researching the subject in terms of different emerging markets
such as Turkey appears as an important literature gap.
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3. Data and Methodology

The study focuses on the firms in the manufacturing sector that were listed on the Borsa
Istanbul Equity Market, in the 2006-2018 period* in order to investigate the effect of
international and industrial diversification strategies on firm value. The Borsa Istanbul Industry
Index (BIST Industrial) was taken as the basis in order to determine the firms in the
manufacturing industry sector, and the firms included in the sample period in this index were
incorporated into the research sample population.

At the sampling stage, the data of the BIST Industrial Index was extracted from the Borsa
Istanbul Datastore. To classify the firms to be included in the sample population by business
segment, the NACE Rev.2 Economic Activity Classification with Six Digits (2019), published on
the Turkish Statistical Institute’s (TurkStat) website, was followed by three digits. Financial
reports on the Public Disclosure Platform (PDP) website were used to obtain the industrial
classification codes of firms, and the final sample population was determined to comprise70
firms. Consolidated financial reports for each year for the firms in the final sample population
were reviewed. Those firms with ‘business segment information’ included in these reports were
accepted as industrially diversified and those without such information included were accepted
as focused firms; firms with ‘geographic business segment information’ included in these
reports were accepted as internationally diversified and those without such information
included were accepted as domestic firms. The firms were divided into four categories, as
indicated in Table 1, following Fauver et al., (2004) and Lee et al., (2012) on the basis of
geographic/international and industrial diversification engagements.

Table 1: Categorization of Sampled Firms

Singlecountry (Dyyy = 0) Multiplecountrys(Dyyr = 1)
Singleindustry(Dyyp = 0) Domestic/focused International/focused
Multipleindustry(Dyyp = 1) Domestic/conglomerate International/conglomerate

Considering the categorization in Table 1, the international and industrial diversification
activities of firms are represented with the dummy variablesD;y and D;yp. In order to measure
the values of firms diversified internationally and industrially, the excess value measurement
methodology developed by Berger and Ofek (1999) and modified by Fauver et al., (2004) was
taken as a basis. Accordingly, the excess value of each firm is defined as:

Actual Valuej ) (1)

EV; tindicates the excess value of firm i in year ¢; Actual Value; , the market capital-sales
ratio® for firm i in year t; Imputed Value; ;the imputed value for firm i in year t.While actual
value was calculated as the firm’s consolidated market capital—sales ratio, the imputed value
was calculated as the median market—sales ratio between all single-segment firms in the same

EViy =1n(

Imputed Value; ¢

4 Achieving harmony between the financial statements of firms, due to the transition to inflation accounting between
2003 and 2004, and access to firms’ ‘business segment information” were important factors in the selection of the time
period.

5> Following Fauver et al., (2004), the ratio of a firm’s market value of equity plus book value of debt to its total sales is
considered as the market capital—sales ratio.
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industry for single-segment firms and as the weighted average of the imputed value of each
firm segment for multi-segment firms.

Fauver et al., (2004) have two approaches, domestic and international benchmarks, for the
calculation of imputed value. However, the current study, in line with Lee et al., (2012), as it is
mainly intended to determine whether diversified firms are better than their counterparts that
do not follow any diversification strategy, follows only the domestic benchmark in the
determination of imputed value. This benchmark compares the value of a firm with that of
other firms operating in the same industry/industries or country (as where its headquarters is
located) and indicates whether an average firm trades at a premium or a discount compared
with single-segment domestic firms in its country. Eventually, if the value of a firm as a whole
is greater than the sum of its segments, the firm will have a positive excess value (or premium);
however, if it is less than the imputed value that is to be obtained from a portfolio which
consists of single-segment firms operating in the same industry, the firm will have a negative
excess value (or discount) (Fauver et al., 2004).

In testing the effect of industrial and international diversification on a firm’s excess value,
the relevant literature pays attention to individual firm characteristics such as size, profitability,
future growth opportunities, and leverage that are likely to affect the market—sales ratio of a
firm (e.g. Berger and Ofek, 1995; Fauver et al.,, 2004; Lee et al., 2012). This study, while
considering such determinants, also covers the institutional ownership rate differently from
the relevant literature. However, in the first step, in line with Lee et al., (2012), the following
equation was set:

Excess Value
= f(leverage, profit, size, growth opportunities, industry diversification,

international diversification, multi — industry — international diversification)

In the next step, this model was estimated by using the following panel regression model:
EVie = Bo + B1LT Ay + B2 OISy + B3CESye + B4LEVi + BsDinrie + BeDinp,ic +

B7Dinrwin,it + €ie (2)

where i and t represent the unit and time dimensions of the data. EV indicates the natural
log of the ratio of actual value to imputed value; logarithm of assets (LTA) indicates firm size;
capital expenditure—sales ratio (CES) indicates growth opportunities; operating—sales ratio
(0IS) indicates firm profitability, and the ratio of debt to common share equity indicates firm
leverage (LEV). All data relating to the control variables were extracted from the database of
Finnet Analysis Expert. The multi-industrial-national diversification dummy variable (D;y7inp)
is basically the product of international and industrial diversification dummies (D;yr.np) and
is equal to 1 for multi-industry-national firms (that operate in several industries internationally)
and O for others.

In the study, the data set was created by obtaining the observed values of the variables
given in Equation (2) of the firms in the period 2006-2018. Panel data analysis was used because
there is both time dimension and unit dimension in the data set. Since the estimation of all
variables over the 13-year data restricted the time dimension, the static panel data method
was preferred in the estimation of the equation. The static panel data model is an analysis
method in which any values of dependent variables or lagged values of independent variables
are/are not included as the explanatory variable. Classical pooled least squares (LS), fixed
effects (FE), and random effects (RE) estimators are used while estimating the static panel
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models. If units do not have their own characteristics, the classic pooled LS model is used. In
the case of the unit- and/or time-specific characteristics, the FE or RE models are preferred. If
the unit effects are related to the explanatory variables, the FE model becomes more effective;
otherwise, the RE model is more effective (Baltagi et al., 2010).

In the second step, Equation (3) is estimated in order to analyze the effect of the share
ownership of institutional investors on a firm’s excess value for the period of 2008—2018°.
EVy = ag + a;LTA; + a,01S; + a3CES; + ayLEVy + asDiyr i + agDiyp ie +

a7Dinrainp,ic + gINVie + @9Diyy ie + a10(Dynr * INV) i + @11 (Dinp * INV) i + e (3)

The institutional investor rate variable (INV;;) shows the ratio of shares held by institutional
investors to total shares in year t for firmi. The institutional investor ratio dummy variable
(Diny i), which is incorporated into the model in order to investigate a potential non-linear
relationship between the institutional investor's ratio and firm value, is considered as 1 for
firms with an institutional investor ratio of more than 40% and 0 otherwise. The (D;yr * INV)
and (D,yp * INV) variables show the institutional investor ratio interaction variables, and the
institutional investor’ ownership ratio data used in model estimation were obtained from the
Central Registry Agency, the central securities depository of the Turkish capital markets.

4. Empirical Results

Table 2 includes summary statistics about 70 firms that are listed in the Borsa Istanbul
Equity Market manufacturing sector for the period 2006—2018, divided into four categories:
domestic/focused, domestic/conglomerate, international/focused,
international/conglomerate. The first panel of the table displays the mean and standard
deviation values of the variables calculated for the four firm categories; the second panel
displays Satterthwaite—Welch’s test (unequal variances t-test) and p-values, in which the mean
value variances of the variables are tested.

As shown in Table 2, considering total asset values, it seems that the four types of firms do
not display significant variance in terms of size; domestic/conglomerate firms have higher
leverage than other firm types; international/conglomerate firms have a higher ratio of
operating income to sales (a proxy for profitability); domestic/focused firms have a higher ratio
of capital expenditures to sales (a proxy for growth), and international/focused firms have the
highest excess value and, on the other hand, domestic/focused firms the lowest excess value.
Evaluating as a whole, it is found that there are no significant differences among the
calculations for international/focused and international/conglomerate firms. However,
international/focused and international/conglomerate firms seem to trade at a significant
premium compared with domestic/focused and domestic/conglomerate firms.

6 Since the data obtained from the Central Registry Agency have an initial period of 2008, the estimation period for this
model was set as 2008-2018.

7 The Central Registry Agency considers all investor types as ‘institutional investor’ excluding ‘individual’. Thus, this
investor type is a consolidated version of investor types such as legal entities, mutual funds, investment trusts and
provident funds.
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Table 2: Summary Statistics for Firms Listed in Borsa Istanbul Manufacturing Industry Index by
Industrial and International Diversification, 2006—2018

Single-industry firms Multi-industry firms

Domestic International Domestic International
Variables Mean (standard deviation)
Total asset 18.9646 20.2413 19.4240 20.4110
(1.3000) (0.9138) (1.6815) (1.2443)
Total debt/ 0.6129 0.2701 2.6569 1.0911
share equity (13.2972) (2.3336) (24.8965) (1.3446)
Operating 0.0398 0.1057 0.0953 0.1234
income/sales (0.2543) (0.0797) (0.1402) (0.0882)
(e:jp;t:;iture sl 9.4559 6.5328 5.4256 8.1899
esp (37.2891) (6.0136) (12.7713) (9.3801)
Excess value -0.0719 3.4985 -0.0482 2.7626
(0.7619) (6.2041) (0.4434) (1.7605)
Observations 274 63 500 73
. . Conglomerat
. Domestic . International
. Domestic International e
Domestic vs 'S Vs
. . vs . . vs . . Vs
internation international international

al

conglomerat

e

conglomerat
e

conglomerat
e

conglomerat
e

international
conglomerat

e
Satterthwaite—Welch's t-test (p-values)

Total asset 83.917***  17.840%**  76.409%**  36.323%** 0.835 36.258%**

(0.000) (0.000) (0.000) (0.000) (0.362) (0.000)
Total debt/ 0.161 2217 0.341 4.296%* 6.061%* 1.939
share equity (0.689) (0.137) (0.560) (0.039) (0.016) (0.164)
Operating 12.869%*¥*  11.104%%*  20.384%** 0.761 1.513 5.392%*
income/sales (0.000) (0.001) (0.000) (0.385) (0.221) (0.022)
ijg:éiture fsal 1513 3.008* 0.225 1.362 1.543 4.990%*
esp (0.220) (0.084) (0.614) (0.245) (0.216) (0.027)
Ercess value 20.793%** 0.223 180.228***  20.576%** 0.829 184.369%*+

(0.000) (0.637) (0.000) (0.000) (0.366) (0.000)

Note(s): *, ** and *** represent 10%, 5% and 1% significance level, respectively

Following the determination of the descriptive statistics for the four types of firms
categorized, Equation (1) is estimated with panel regression models. First of all, the presence
of unit-specific unit effects was confirmed with the likelihood ratio (LR) test for the estimated
regression model. In an attempt to determine whether these are fixed or random effects, the
Hausman test was used and the RE model was found to be the appropriate model according to
Hausman testing. After the estimation of the RE model was determined, it was subjected to
basic econometric assumptions and the problem of heteroscedasticity was revealed. In the next
step, the White test was undertaken to correct the problem of heteroscedasticity, and final RE
models were thus estimated. Results are displayed in Table 3.
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Table 3: Panel Regression Estimates for Firm Excess Value, 2006—2018

Dependent Variable: EXV

Variable Model 1 Model 2 Model 3 Model 4 Model 5
C -2.7629** —-2.7904** -0.9545 -0.9729 -1.0975
(0.042) (0.037) (0.346) (0.330) (0.269)
LEV -0.0002 -0.0001 0.0001 0.0002 0.0001
(0.410) (0.618) (0.682) (0.554) (0.585)
-0.2673 -0.2677 0.0174 0.0229 0.0082
PRFT (0IS) (0.287) (0.280) (0.939) (0.917) (0.971)
0.1641** 0.1712** 0.0483 0.0537 0.0567
SIZE (LTA) (0.033) (0.027) (0.364) (0.319) (0.286)
GO (CES) 0.0021*** 0.0019** 0.0031*** 0.0029*** 0.0030***
(0.006) (0.021) (0.000) (0.000) (0.000)
INT ) -0.1756 ) -0.1312 -0.0253
(0.313) (0.416) (0.802)
IND ] ] 2.7288*** 2.7114%** 3.0458***
(0.000) (0.000) (0.001)
-0.6080
* R R R R
INT*IND (0.428)
Number of 910 910 910 910 910
observations
Number of groups 70 70 70 70 70
R? 0.0603 0.0730 0.5684 0.5683 0.5756
F-statistics 28.05*** 36.95*** 53.30*** 65.74*** 59.60***
(probability) (0.000) (0.000) (0.000) (0.000) (0.000)
Hausman test 1.06 1.71 4.98 4.70 5.11
(probability) (0.899) (0.887) (0.418) (0.583) (0.646)

Note(s): *, ** and *** represent 10%, 5% and 1% significance level, respectively; values in brackets are probability
values based on standard errors resistant to heteroscedasticity.

It is understood from Table 3 that F-tests that test the significance of the model as a whole
are statistically significant and the results of RE models are more significant and valid according
to the results of Hausman tests. In estimated RE models, the proportion of the variance for a
dependent variable that is explained by independent variables (R?)varies between 6% and
58%. The rate of explained variance for the dependent variable is high in models of industrial
diversification in particular.

The first model in the Table 3 is Model 1, in which four control variables are included;
however, international and industrial diversification dummy variables are excluded. It was
found that, in this model, only the firm size (LTA) and capital expenditure—sales ratio (CES)
variables have a statistically significant effect on firm excess value, while the operating sales
ratio (OIS) and firm leverage (LEV) variables have a negative coefficient but do not, however,
have any effect on firm value. Models 2 and 3 are the models in which four control variables
and the international diversification (Dint) and industrial diversification (Dino) dummy variables,
respectively, are included. These models indicate that international diversification has a
negative effect on firms’ excess value, but that this is not statistically significant; on the other
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hand, industrial diversification has a meaningful positive effect. In fact, this result is also
confirmed in Model 4, where both dummy variables are included, and Model 5, where the
international diversification dummy variable is included. In line with the findings, it is concluded
that the excess value of firms undertaking industrial diversification will be 2.71 to 3.05 units
greater than that of firms not undertaking industrial diversification. On the other hand, when
all models are discussed in terms of control variables, it is observed that the meaningful positive
relationship between the variables firm size (LTA) and growth opportunities (CES) and the firm’s
excess value which was found in Model 1 is in question under Model 2, whereas only the growth
opportunities variable has a positive and statistically significant effect on a firm’s excess value
in other models. This amounts to an increase in excess value in the range of approximately
0.0019 t00.0031 units as a result of a one-unit increase in growth opportunities. Finally, the
statistically insignificant negative relationship between the firm profitability (OIS) and firm
leverage (LEV) variables and firm excess value that was found under Model 1 exists only in
Model 2; in all other models, the relationship turns into a positive one but is not significant.

Following the estimations of excess value as part of Equation (1), Equation (2), which
includes the institutional investor ratio variable (INV), institutional investor rate dummy
variable (Divv), and institutional investor ratio interaction variables in the control variables
under Equation (1) was estimated with panel regression models; the results are reported in
Table 4.

Table 4: Panel Regression Estimates for Firm Excess Values, 2006—-2018

Dependent Variable: EXV

Variable Model 6 Model 7 Model 8 Model 9
c -0.2481 -0.4842 -0.2179 -0.4551
(0.771) (0.619) (0.786) (0.617)
LEV -0.0001 -0.0001 -0.0001 -0.0001
(0.466) (0.522) (0.462) (0.517)
0.1829 0.1808 0.1833 0.1813
PRFT (OI5) (0.490) (0.511) (0.487) (0.508)
0.0073
0.0072 0.0094 0.0095
SIZE (LTA) (0.868) (0.830) (oﬁiﬂ (0.830)
0.0034*** 0.0034*** 0.0034*** 0.0034***
GO (CES) (0.000) (0.000) (0.000) (0.000)
5 -0.1358 0.1791 -0,1346 0,1801
N (0.246) (0.520) (0.250) (0.517)
5 3.0359%** 2.9771%%* 2.7813** 2.7291%*
e (0.003) (0.002) (0.018) (0.014)
5 -0.6732 -0.6304 -0.6443 -0.6023
INT*IND (0.396) (0.407) (0.389) (0.397)
NV 1.0164** 1.3489* 0.9822** 1.3153**
(0.028) (0.054) (0.013) (0.032)
5 -0.5759%** -0.5930%** -0.5853*** -0.6019%**
v (0.004) (0.004) (0.007) (0.007)
-0.4878 -0.4875
* - -
Dint*INV (0.293) (0.289)

529



Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

0.3223 0.3133
* - -
Dino*INV (0.849) (0.850)
R? 0.5632 0.5644 0.5669 0.5678
Number of observations 770 770 770 770
Number of groups 70 70 70 70
F-statistic 65.75*** 71.70%** 69.04*** 75.0%**
(prob.) (0.000) (0.000) (0.000) (0.000)
Hausman test (prob.) 9.27 8.94 10.48 10.07
prob. (0.413) (0.538) (0.400) (0.524)

Note(s): *, ** and *** represent 10%, 5% and 1% significance level, respectively; values in brackets are probability
values based on standard errors resistant to heteroscedasticity.

According to Table 4, the F-statistics values of all estimated models are significant and RE
models are valid according to the Hausman test. Model 6 is the model in which the institutional
investor ratio variable (INV) and institutional investor ratio dummy variable (Dinv) have been
controlled. Findings obtained from this model reveal, in line with Model 5 in Table 3, that
international diversification does not have any statistically significant effect (though its effect
is negative) on a firm’s excess value and that the industrial diversification and growth
opportunities (CES) variables have a significant positive effect. It was also found in the model
that the institutional investor ratio has a positive effect on a firm’s excess value, but for firms
with an institutional investor ratio (Dinv) of above 40%, there is a negative and statistically
significant effect. While the significant relationships obtained for each variable seem to retain
their validity under Model 7, Model 8, and Model 9, it was concluded that the firm leverage
(LEV), firm profitability (PRFT), firm size (SIZE), international diversification (Dint) and
interaction variables (Dintxino, DinT*INV, Dino*INV) did not have a statistically significant effect
on firm value.

5. Discussion and Conclusion

This study investigates the effect of industrial and international diversification strategies on
firm value for firms operating in the manufacturing sector and listed in the Borsa Istanbul Equity
Market, using the ‘excess value’ methodology developed by Berger and Ofek (1995) and
modified by Fauver et al., (2004). The results obtained from multi-panel regression models
under the study, in line with Lee et al., (2012), on the one hand, confirm that an industrial
diversification strategy increases the firm value and an international diversification strategy
does not have a significant effect on firm value, and on the other hand reveal that, in terms of
control variables, only the variable of growth opportunities (CES) has a positive and statistically
significant effect on firm excess value. It is also confirmed that these findings survive in the next
stage, in which the ownership percentage of institutional investors is included in estimation
models; however, there is a positive relationship between institutional ownership and firm
value at lower ownership rates (share ownership of below 40%), while the relationship is
negative at higher ownership rates (share ownership exceeding 40%).

In conclusion, the study brings to the relevant literature new considerations within its scope
and findings. Firstly, the finding of the current study which indicates that there is no relationship
between international diversification and firm value contradicts the literature that suggests
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that international diversification either increases (Bodnar et al., 1997; Jafarinejad et al., 2015)
or decreases (Denis et al., 1999; Denis et al., 2002; Fauver et al., 2004) firm value. With regard
to this contradiction, it can be concluded that the benefits and cost dimensions of international
diversification are quite close to each other for firms operating in the manufacturing sector in
the Turkish capital market. Evaluating this conclusion in terms of the theory of internalization
(Caves, 1971 and Dunning, 1973), it is within the realm of possibility that synergistic benefits
do not occur as a result of the insufficient assets of relevant firms based on valuable
information, such that a considerable increase in firm value (Denis, 2002) has not been
achieved. At this juncture, the question would be clarified if future research on the relationship
between international diversification strategy and firm value also covered information-based
assets. On the other hand, from a different perspective, this conclusion may also be related to
the low rate of institutional investors with long-term investment horizons that internationally
diversified firms have. According to Jafarinejad et al., (2015), firm-specific risks reduce, and firm
value increases as the volume of shares of institutional shareholders increases. However, Attig
etal., (2012) suggest that institutional investors with long-term investment horizons, compared
with investors with short-term horizons, play a more valuable governance role by reducing
asymmetric information and agency problems. In this case, a low level of share ownership by
institutional investors with long-term investment horizons may not have allowed an expected
increase in firm value in the presence of asymmetric information and agency problems.
Therefore, although the current analysis indicates that an increase in share ownership by an
institutional investor does not have any effect on firm value if international diversification is
implemented, it would be beneficial in terms of strengthening the findings to reanalyze the
relationship in question by considering the investment horizons of institutional investors.

Secondly, the current study confirms some of the findings of studies (Yicel, 2012; Choe et
al., 2014; Selguk, 2015; Maskati et al., 2015; Rong and Xiao, 2017) that suggest a positive
relationship between industrial diversification and firm value; however, it also reports certain
other findings inconsistent with the many studies (Denis et al., 1997; Lins and Servaes, 1999;
Fauver et al., 2004; Kim and Mathur, 2008) which suggest that industrial diversification reduces
firm value. As an explanation for this contradiction, the decline in costs related to industrial
diversification due to diminishing agency costs can be pointed out. Therefore, the fact that the
institutional investor rate of industrially diversified firms is high may reveal effective monitoring
mechanisms among these firms, and possible agency problems between the managers and
shareholders may reduce after all (Kim and Mathur, 2008; Attig et al., 2012). However, the
findings of the current analysis suggest that an increase in the percentage rate of institutional
investors does not have any effect on firm value. Therefore, future studies examining the
relationship between institutional ownership and firm value for industrially diversified firms,
considering the investment horizons of institutional investors, would help to clarify the current
findings, as suggested by Attig et al., (2012).

Thirdly, the findings obtained as part of the study suggest that institutional ownership
affects firm value in a positive way in the case of low share ownership (below 40%) whereas it
has a negative effect in the case of high share ownership (above 40%) seem to overlap with the
findings of Navissi and Naiker (2006). They indicate a non-linear relationship between
institutional share ownership and firm value by suggesting that a low rate (up to 30%) of share
ownership among institutional investors with board representation has a positive relationship
with firm value, while the relationship turns into a negative one if share ownership increases
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(above 30%). Based on their findings, Navissi and Naiker (2006) state that institutions with
board representation are more inclined to monitor the management, and therefore the
presence of these investors may have a positive effect on the firm value; however, these
investors might cause the board of directors to make suboptimal decisions. As a final
evaluation, the fact that the findings obtained by Navissi and Naiker (2006) can explain the non-
linear relationship between the rate of institutional shareholdings and firm value determined
in the current study constitutes a basis to consider the share ownership of institutional
investors, as well as board representation, in the future studies on the subject.

In conclusion, evaluating terms of both diversification strategies, the fact that the current
study is based on the Turkish capital market, which is defined as an emerging market, can be
introduced as a reason for the contradictory findings between this study and the related
literature. Studies in the industrial and international diversification literature generally take
developed markets as their basis for analysis (e.g. Berger and Ofek, 1995; Denis et al., 1997;
Denis et al., 2002; Fauver et al., 2004; Kim and Mathur, 2008). Emerging markets can differ
from developed markets, especially in terms of the development level of capital markets,
international integration, and legal systems (Fauver et al., 2003), which are among the factors
affecting the value of corporate diversification. This situation may, therefore, create some
results that are inconsistent with the literature on the relationship between industrial and
international diversification and firm value. Indeed, this could also be the case in other studies
on emerging markets, because the current study appears to have obtained some results
consistent with certain studies in the literature (Lee et al., 2012); Selguk, 2015) and inconsistent
with certain others (Lins and Servaes, 2002; Huaping et al., 2016). Therefore, focusing on issues
such as the development level of capital markets, international integration, and legal systems
as part of future studies investigating the relationship between industrial and international
diversification and firm value may be valuable in helping to clarify this relationship.
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1. Introduction

When growth is mentioned, people generally think of economic growth, which is usually
expressed as an increase in per capita income. Development, on the other hand, is a broader
concept beyond the growth. Although economic growth is important, it is not sufficient to
increase the welfare level of a society. The development approach prioritizes the equal benefit
of all individuals, especially the weakest part of the society, in addition to growth and income
increase (Van Gent, 2017: 8). We can say that not all forms of growth reduce poverty. Increasing
income inequality besides the growth is an obstacle to decrease poverty level. In this case,
economic growth will not increase the income level of the poor since it creates a situation in
favor of the rich (Chatterjee, 2005: 22).

Development emerges as a concept used to express the efforts of countries that could not
complete their industrialization especially in the post-World War Il period to catch up with
developed countries. As a matter of fact, the years when the concept was first used coincide
with the 1940s. The perspective on development has improved depending on the change in
needs in the historical process. For example, in the 1970s, the idea that development policy
was not very successful became widespread. The 1980s was a period when developing
countries struggled with debt crises. This has led to the neglect of social areas. In the 1990s,
solutions were sought for problems such as increasing poverty, inequality, and environmental
pollution. The foundations of Sustainable Development and the concept of Inclusive
Development, which gives particular importance to the poor and excluded, were formed with
this process (Sachs, 2004: 1-3; Gupta et al. 2015: 542).

However, although inclusive development has gradually found its place in the development
discourse, it is still difficult to make a clear definition. In particular, it is confused with the
concept of inclusive growth, which has a close meaning, and sometimes the two concepts can
be used interchangeably (Van Gent, 2017: 2). According to Ali and Zhuang (2007), inclusive
growth is a type of sustainable growth that can provide efficiency and good working conditions.
It is also important to ensure equality of opportunity in the society. According to Sachs (2004),
that kind of growth focuses on wealth and does not consider every part of employment. As a
result, some individuals may be excluded. Inclusive development, on the other hand, prioritizes
democracy rather than economic growth. It prioritizes the ability to benefit from services such
as health, education, infrastructure, etc., regardless of age, gender, race or religion and
highlights the rights of the poor and marginalized segments of society.

There are many studies on inclusive development in the literature (Al-Jafari, 2018;
Anyanwu, 2014; Aslam et al. 2021, Meyer & Meyer, 2019, etc.). Gupta (2017), Pouw and Gupta
(2017) and Gupta and Vegelin (2016) tried to define the concept of inclusive development in
their studies. Additionally, Gupta and Vegelin (2016) has drawn attention to the importance of
inclusive development for Sustainable Development Goals (SDG). Andersen and Andersen
(2017), Paunov (2013) and Santigo (2014) have emphasized the importance of innovation for
maintaining inclusiveness. There are also studies that address inclusive development in terms
of equality (Ali 2007; Koralagama, Gupta and Pouw, 2017). Asongu, Roux and Biekpe (2017) and
Asongu and Odhiambo (2018) evaluated carbon dioxide (CO2) emissions in terms of inclusive
development in their research and they concluded that emissions have a negative effect on the
inclusive development. While Pouw and de Bruijne (2015) drew attention to the importance of
governance for inclusive development in their studies, Gumede (2017) emphasized that social
policies were important in realizing inclusive development especially in poorer parts of Africa.
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Katyaini, van Wessel, and Sahoo (2021) evaluated the importance of development
organizations in protecting vulnerable communities against disasters in India within the
framework of inclusive development.

Although these studies are valuable in the literature, no study has been found which
considers the BRICS and Turkey together at the same time and measures inclusive development
performances of these countries. We think that this study will fill this gap in the literature. In
this study we identify the inclusive development performance of the BRICS, a group of countries
consisting of Brazil, Russia, India, China and South Africa, which has attracted attention with
their economic performances in recent years. Additionally, we investigate Turkey, which is a
emerging economy like the BRICS and which is likely to be a member of this group, compared
to the countries of the group.

This group, which was formed as BRIC in 2003, became the BRICS with the joining of South
Africa in 2011. The quartet group consisting of Brazil, Russia, India and China stands out as fast-
growing economies. The inclusion of South Africa in the group shows that this group has a
strong development strategy rather than purely commercial and economic interests (Vadra,
2017: 1229). The BRICS countries are referred to as "emerging powers". This expression is used
because the group of countries has increased their share in the global economy and their
political power is getting faster and faster than other countries. For this reason, they attract
serious attention (Xing, 2019: 1). The group has deep common features in terms of innovation,
development challenges and opportunities, and has a wide range of similarities in economic
indicators (Daniels et al., 2017: 513). The growth performance of especially the first four of the
BRICS countries in recent years has had a global impact. The advantages they have within the
context of their resources, population and geographical area have made them strong against
the Asian Tigers (Taiwan, Singapore, Hong Kong and South Korea) or a single country growth
model (Radulescu et al., 2014: 609). The BRICS, which differs from the European Union in not
having a political alliance or a legal trade union, is a strong economic bloc formed thanks to low
production and labor costs. By 2050, it is estimated that India and China will be the world's
leading suppliers of products and raw materials. Similarly, Brazil and Russia are expected to
perform well as raw material suppliers. Today, it is an economic bloc that focuses on stability,
reform, development and governance issues, which are among the problems of many countries
(Singh, 2019).

The study consists of four parts. After the introduction, in the second part we introduce the
concepts of inclusive development and IDI by giving the general economic outlook of the BRICS
countries. In addition, we examine the performances of the BRICS and Turkey in terms of this
index in this section. Then, we introduce the IDI data set used in the third section and interpret
the empirical findings obtained as a result of the analysis. In the last section, we make a general
evaluation of our case in the light of some important findings.
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2. The BRICS Countries and Inclusive Development
2.1. Overview of the BRICS Countries

The abbreviation BRIC, which is used for Brazil, Russia, India and China, the countries that
stands out as their growth performance at the beginning of the 21st century, was first used in
2001 by Jim O'Neill, the economist of Goldman Sachs. Then, two years after the summit held
for the first time in 2009, South Africa joined them in 2011 and the BRICS became as a 5-
member group (Lowe, 2016: 50). This group of countries is included in the emerging economy
classification. Emerging economies are the countries with the largest share in the world. Since
the beginning of the 21st century, they have decreased the population growth rate and
increased their GDP per capita which bring them closer to the level of the developed countries.
Thus, they achieved a dynamic growth performance and entered a radical change process
(Radulescu et al., 2014: 606). The BRICS are a group that came together against the hegemony
of western countries that have a say in global politics, rather than a group united on an
ideological basis. In other words, the BRICS are a bloc formed against Western powers such as
the International Monetary Fund (IMF), the World Bank, and the United Nations (UN), which
direct the global economy. However, there are different concerns within the countries inside
the group. For instance, while China and Russia have more military concerns, Brazil, India and
South Africa feel the need to protect themselves from western dominance in the global
capitalist system (Bacik, 2013: 760).

They are in an effort to improve their economic systems by acting with a critical approach
to get rid of the hegemony of the USA and to eliminate the existing inequalities (Istikbal et al.,
2019: 48). In addition, the 2008 crisis weakened the power of western countries in the world
economy. After the crisis, the growth rates of developed countries decreased. Developing
countries have started to take their place in terms of growth (Hasmath, 2015: 1). This has been
effective in increasing the importance of the BRICS.

The BRICS, which made significant progress in their economies in the first decade of the
twenty-first century, aims to create an alternative approach to the global financial system and
to become less dependent on the developed and high-income countries. The community, which
has come together every year since 2009 with the participation of the presidents of the states,
established the New Development Bank in 2014, creating an alternative source to the World
Bank and the IMF. Although it is difficult to say that the group has been fully institutionalized,
they want to turn the loss of US hegemony into an opportunity (Dilek et al., 2018: 8; Ademoglu,
2019).

It is possible to list the basic elements that characterize the development of the BRICS as
follows (Al-Jafari, 2018; Radulescu et al., 2014; Santiago, 2020):

¢ This group of countries has an important share both in terms of geographical area and
population (they make up about half of the world's population).

¢ They are rich in human and natural resources.

e They have a good and developed education system in order to create a qualified
employment.

¢ Their economic performance is generally successful, due to a sustainable accumulation of
talent and ongoing policy reforms adopted in line with economic and institutional
transformations.
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¢ While China has advantages such as low labor cost and resource prices and India low labor
price; Russia and Brazil are rich in natural resources.

* The BRICS countries (except China) do not contribute much to science and technology as
they are not very successful in innovation.

¢ The economic growth of Brazil, India and Russia is mostly based on domestic demand,
mainly consumption driven. Consumption in Brazil accounts for 80% of GDP, while external
demand is only around 2-3%. Again, due to high real interest rates, wages and investment costs,
investment rates remain low compared to many emerging economies. Similar to Brazil,
consumption in India accounts for 50% of GDP. Again, consumption in Russia is between 60-
70% of GDP.

¢ The share of the private sector in the economy is almost 50% lower than the average of
developed countries. Basically, the private sector is heavily connected with the primary sectors
and they are heavily dependent on foreign markets.

¢ The fact that they make up a quarter of the world's GDP makes them strong economies.
This gives them the power to compete with the EU and the USA. While developed countries
struggled with deep recession problems after the 2008 crisis, especially China and India have
performed well in terms of economic growth.

Table 1: Economic Growth in BRICS and Selected Countries

Countries 2009 2015 2019
Brazil -0.1 -3.5 1.1
China 9.4 7 5.9
India 7.9 8 4.2
Russia -7.8 -2 1.3
S. Africa -1.5 1.2 0.2
Turkey -4.8 6.1 0.9
USA -2.5 2.9 2.2
Japan -5.4 1.2 0.7
EU average -4.3 2.3 1.6
EURO Zone -4.5 2 1.3

Source: The table above has been prepared with the data obtained from the World Bank Database.

In Table 1, the performance of BRICS countries, especially China's growth by 9.4 percent
and India's growth by 7,9 percent, is remarkable after the 2008 crisis. In the same year, the
growth rate in the Euro Zone was by -4.5, while the USA, which is a developed country, grew
by -2.5 and Japan by -5.4. The growth rate in Turkey, which is also a rising economy, was by -
4.8. Although there has been a general recovery in the economies of the same countries over
the years, India and China continued to be countries with high growth rates.
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Table 2: Economic Outlook of Countries (2019)

Countries Population % GDP (million $) Export* %
Brazil -0.1 -3.5 1.14
China 9.4 7 10.77
India 7.9 8 2.18
Russia -7.8 -2 2.07
S. Africa -1.5 1.2 0.45
Turkey -4.8 6.1 0.98
USA -2.5 2.9 10.25
Japan -5.4 1.2 3.72
*2018

Source: The figure above has been prepared with the data obtained from the global economy; Worldbank and
worldometers database.

In Table 2, one can see the share of the population of the BRICS countries, Japan, the USA
and Turkey in the world population and the share of their exports within the total of exports in
the world as percentage and additionally their GDPs as million dollars. In terms of population
ratio, China and India have the largest shares with 18.47% and 17.70% of the world. When the
GDP amounts are examined, the USA is followed by China, Japan and India, respectively. It is
observed that Turkey's GDP is at low levels.

China ranks first in the exports in the world with $2.499 trillion. USA follows China with
$1.64 trillion. From 2010 to 2018, China's exports increased by 30% (Statista, 2019). As seen in
Table 2, it is obvious that the most important shares in exports accross the world belong to
China with 10.77% and the USA with 10.25%. They are followed by Japan with 3.72%, India with
2.18% and Russia with 2.07%. Turkey's export rate is 0.98. However, in terms of per capita
income, it is seen that the USA and Japan are at much higher levels than the countries in the
table.

The BRICS covers more than 25% of the world in geographical area and approximately 40%
of the population. The annual GDP of the first four of the BRICS (Brazil, Russia, India and China),
which are also G20 countries, corresponds to $1 trillion. They also have 40% of the total foreign
exchange reserves. These countries, which form their political systems according to the rules
of global capitalism, have strong commercial relations among themselves (Lowe, 2016:50).

It is possible to say that China and India are generally more successful in terms of economy
among the BRICS countries. In the 2000s, China achieved 10% growth by showing success in
attracting foreign capital to the country. This has increased its share in the global income.
Additionally, while India and Turkey have shown successful results in GDP and exports, Russia
and Brazil could not perform the same achievement in related areas (Egilmez, 2018: 56-57).

The differences that these countries have among each other have an impact on their
economic performance. For example, the regime changes that 5 countries have undergone in
the historical process have had an impact on their economic structures. India declared its
independence from Britain in 1947, and the communist party came to power in China in 1949.
In other words, an autarkic administrative structure began to be adopted in these two countries
in the 1940s. Democratic governments were established in Brazil in 1985, in Russia in 1991 and
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in South Africa in 1994. Thanks to the new regimes adopted, economic policies have been
created in a new way focusing on growth and equality. However, the results of economic
policies have differed from country to country according to the initial growth strategies. For
example, the economies of China and India are based on agriculture. In parallel with the soar
in agricultural employment supply, there is also a drastic increase in the population. Both
countries have managed to employ this surplus labor by developing industry compatibly with
agriculture. Again, especially China, which is one of the sources of rapid economic growth, has
increased the literacy rate and the average life expectancy. In the 1980s, in line with
industrialization and trade liberalization, land ownership was privatized. In Brazil, Russia and
South Africa, the delay in transitioning to a peaceful democratic form of government caused
them to be not very successful in achieving strong and inclusive growth. For example, the
transition to a democratic regime in Brazil took place in the middle of the economic crisis
(Abraham, 2020: 4-5).

The BRICS member countries are struggling with social and economic problems similar to
many developing countries. For example, Brazil has recently experienced a recession due to a
significant political and social turmoil. Again, Russia has political problems with the west. These
problems, on the other hand, negatively affect the BRICS' expectations for economic recovery.
China has tended to shrink its economy within the scope of its economic restructuring target.
The growth rate in GDP has fallen to its worst level in the last 25 years. Again, although the
economic data of India are remarkable, they are not very reliable. The slowdowns in South
Africa's economy create uncertainties for the country (BRICS, 2017). South Africa is far behind
in terms of economical advancement compared to other countries (Deniz, 2019: 70). It can be
said that its dominance over the African continent and its positive attitude towards cooperation
and collaboration were influential in its inclusion in the group. As Besada et al. (2013)
suggested, the group has become more inclusive by including South Africa in the BRIC and has
also had the opportunity to access the African market.

By 2050, together with the BRICS countries, Turkey will be among the countries that will
possibly have an important role in the world economy. Due to its economic performance in
recent years, Turkey's inclusion in the BRICS, along with other countries such as South Korea,
Mexico, Indonesia and Mexico, which stand out as emerging economies, has come to the fore
(Sandalcilar, 2012: 164). In addition, the economies of the countries called E7 countries (China,
India, Brazil, Russia, Indonesia, Mexico, Turkey), which are seen as the leading emerging
economies, are expected to be more than 50% of the economies of G7 countries (USA, Japan,
Germany, United Kingdom, France, Italy and Canada) in 2050 (Hawksworth and Cookson, 2010:
24). The BRICS countries agree that although they are few in number, credit ratings and
international financial institutions such as the IMF and the World Bank have a great influence
on the financial markets and they do not manage the global economy with a fair and equitable
perspective, They have a common view with Turkey, especially on this issue (Dilek et al., 2018:
17). Turkey, which aims to become a rising power and plays an active role in its region, will also
have certain opportunities to benefit from the group by joining the BRICS both because of its
economic diversity and also its being medium-sized regional power. In addition, the criticisms
of Turkey and the BRICS on financial, economic and political problems are similar. The BRICS
and Turkey will be able to benefit from the membership mutually, since acting as a group will
also be more effective in this perspective. (Dilek et al., 2018: 18-19).
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2.2. Inclusive Development as a New Development Paradigm and the Inclusive
Development Index

The concept of development has been used in different meanings depending on social
developments in the historical process. From time to time, development has been associated
with concepts such as industrialization, modernization, progress, growth and structural change,
which all have very similar meanings. This situation caused a slight change in the meaning of
development. Today, it is not possible to say that the definition of development is very clear
and understandable (Yavilioglu, 2002: 60).

Development is a concept that started to be used in the 1940s after World War Il. Since the
1950s, modernization theories regarding economic growth fueled by technology and capital
transfer have been put forward by academics and organizations. By the 1970s, the idea that
this development policy was not very successful began to prevail and policies such as increasing
per capita income, creating employment, revitalizing areas in need of supportin rural and urban
environments began to be given priority. Again in the same period, as a result of the debt crises
that started in developing countries, structural adjustment programs and fiscal discipline
practices started in the 1980s. For this reason, social areas such as health, education and
poverty reduction, which protect the needy, began to be ignored. The 1990s, on the other
hand, appear as a period in which issues such as humanistic development and poverty
reduction were focused on. In addition, the importance of tackling environmental problems
was realized. These social, economic and environmental issues form the basis of "Sustainable
Development". This process has been influential in the emergence of the concept of "Inclusive
Development", which emphasizes the very poor and marginalized (Sachs, 2004: 1-3; Gupta et
al., 2015: 542). Inclusive development has become a very important concept in recent years in
order to meet modern development needs and challenges (Van Gent, 2017: 2). The use of the
concept of inclusive development, which was first mentioned in the academic literature in
1998, has become widespread since 2008. There is no clear definition of inclusive development
(Gupta et al., 2015: 36). We have various definitions, though. For instance, Johnson and
Anderson (2012) defines inclusive development as a process of structural change that gives
voice to the difficulties and concerns faced by the marginalized groups in society. According to
Hickey (2013), inclusive development should be approached in two ways. Firstly, development
is achieved through an economic process focused on equality and the citizenship rights of
individuals living in society. Secondly, in addition to focusing on the poor, it is aimed at the
whole of society and it refers to a development stage that is evaluated from a broader
framework to ensure social justice. According to Gupta et al. (2015), in order to ensure welfare,
social and environmental sustainability and empowerment it is a necessity to create a social,
political and economic development for the weakest individuals, sectors and countries.

The concepts of inclusive development and inclusive growth are used interchangeably in
many academic publications. However, they differ in terms of their structures and components
(Gupta et al., 2015: 36). According to Ali and Zhuang (2007), inclusive growth can be expressed
as high and sustainable growth that can provide productivity and good working conditions. It is
also important to have social inclusion that allows every individual in the society to benefit from
opportunities equally. According to Sachs (2004), growth focuses on wealth and does not
consider every part of employment. As a result, some individuals may be excluded. Inclusive
development prioritizes democracy rather than focusing on economic growth. It means it is a
system of health, education, infrastructure, etc. that everyone can benefit from.
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Figure 1: Conceptualization of inclusive development
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Source: Gupta et al., 2015, p.39.

In Figure 1, the differences of inclusive growth, sustainable development and inclusive
development are explained through three dimensions which express inclusiveness; that’s to
say society, environment and economy. Sustainable development is at the center (Gupta et al.,
2015: 38-39). Sustainable development also has a close meaning to the concepts of inclusive
growth and development, and its history dates back to earlier times. In the report of the
Brundtland Commission in 1987, development has been defined as a progress that is achieved
by meeting the needs of the present generation through carrying the needs of the next
generation in mind. The same report underlined the importance of economic growth, equality
and social inclusion in meeting basic human needs (United Nations, 1987).

While inclusive growth is an economy-oriented approach in a narrower context, inclusive
development emphasizes well-being in a broader perspective. It includes an inclusive wealth
and natural capital as well as ecosystem (Gupta et al., 2015: 38-39).

2.3. The BRICS from the Inclusive Development Index (IDI) Framework and Development
in Turkey

The growth in GDP is accepted as the most basic indicator in determining the economic
performance of a country. Growth is an important tool in raising living standards, but it is not
enough on its own. In recent years, both in developed and developing countries, the
development in living standards has progressed very slowly, while increasing inequalities have
negatively affected social cohesion. This situation has brought the need to create a more
inclusive and sustainable model. In order to Shape the Future of Economic Progress, the World
Economic Forum prepared the Inclusive Growth and Development Report for higher growth
and social inclusion in 2017. The IDI mentioned in this report is seen as an alternative to GDP.
This index is important for individuals living in society to make assessments about the economic
progress of their own country (World Economic Forum, 2018).
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Figure 2: Inclusive Development Performance Indicators
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4. Healthy Life Expectancy 4. Wealth Gini 4. Carbon Intensity of GDP

Source: World Economic Forum, 2018.

IDI is important for determining the inclusive development levels of countries in order to
implement right policies. The main purpose of the index is to share information about the public
economy with all relevant people and the public for the benefit of the country's economic
development (World Economic Forum, 2017). As can be seen in Figure 2, the index has 4 socio-
economic indicators and three basic elements (i. Development and Growth, ii. Inclusivity, iii.
Intergenerational Equality and Sustainability). A total of 12 socio-economic indicators under
the index directly address various aspects of social life (World Economic Forum, 2018). The IDI,
which is used to evaluate the level of social and economic development of the country, gives
quite comprehensive information about the condition of the national economic system and
society in general. Widely accepted indicators such as GDP, which are used without measuring
the economic performance of the country, do not provide complete information on
development and are not sufficient for a government to implement its policies effectively
(Chistik and Eliseev, 2019: 4).

Table 3: The BRICS and IDI in Turkey

5 year
Trend IDI

Countries IDI Value Rank Overall Overall (%)
Brazil 3.93 37. -3.26
China 4.09 26. 2.94
India 3.09 62. 2.29
Russia 4.20 19. 0.48
S.Africa 2.94 69. 2.49
Turkey 4.26 16. 2.48

Note: IDI scores range from 1 to 7, with 1=worst and 7=best. The 5-year change indicator shows the change
trends between 2012 and 2016.

Source: World Economic Forum, 2018.

As can be seen from Table 3, the 5-year IDI performance in all countries, in The BRICS except
Brazil and in Turkey is in a positive trend. Among the 74 emerging economies, Turkey is in the
best position among the countries in terms of IDI value, with 16th place. It is followed by Russia
with 19, China with 26, Brazil with 37, India with 62 and South Africa with 69.

South Africa, which can be said to be the most unsuccessful among the BRICS in terms of
inclusive development performance, started to be governed in 1994 with the mission of
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creating a new, democratic, inclusive and stable society. However, inequalities from the past,
poverty resulting from a slow development, and deprivation — which negatively affected the
welfare — have an adverse impact on the economy. It has created a middle class that is
vulnerable to the inequalities and uncertainties behind economic growth. The country ranks
first in the world in terms of unemployment and inequality. The high crime rate and the
widespread prevalence of pandemics such as HIV/AIDS create obstacles to development
(Ncube et al.,, 2012:22-23). Gumede (2018) underlines that Africa is very weak on inclusive
development and adds that it is due to reasons such as the inability to implement the necessary
policies for economic development and excessive dependence on natural resources. The fact
that there are many social problems (unnecessary civil wars, not giving enough importance to
education, xenophobia, etc.) in the country are among the reasons that hinder development.
In addition, political and institutional weaknesses cause weak administration and corruption.
Imam Raza (2018) in his evaluation for India states that the country ignores social equality while
acting with the goal of economic growth. This results in an increase in both wealth and income
inequality. This issue is among the main problems of many emerging economies. Emirkadi
(2019) emphasizes Turkey's success in the inclusive development index in his study. According
to the findings in his study, Turkey is not able to show its success in growth in areas such as
income inequality, especially wealth inequality and employment rate. In his study for China, Dai
(2016) stated that it is important to use policies to increase total factor productivity and
enhance employment in underdeveloped regions in order to ensure an inclusive and
sustainable development in the country. Gu & Kitano (2018), on the other hand, points out that
the issue of governance in emerging economies has received little attention, especially in
countries such as South Africa, India, Indonesia and Eastern Europe. Indeed, institutional
weakness can make small elite groups rich, and can create problems such as the use of
resources in non-productive areas (PWC, 2015: 28). This is an important factor that leads to the
problem of income inequality.

There are many policy proposals that can be implemented in this direction. For example, as
Chatterjee (2005) states in his study, not all types of growth reduce poverty and are inclusive.
In this respect, facilitating access to financial resources, land reform and investment in human
capital are very important for the poorer sides of the community. The main theme of the
Academic Forum held in Johannesburg in 2018 was "Imagining inclusive development with a
socially responsive economy" (BRICS, 2018). The general topics covered in the Forum are listed
as follows (Gladun, 2018: 154):

- Gender and inequality,

- Economic prosperity in the 21st century,

- Health area,

- An inclusive social security,

- Agriculture and food security,

- Governance, peace and security,

- Educational, scientific and productive sectors,
- Global south knowledge cooperation,

- Energy research
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The BRICS countries reject the unilateral protective measures and they advocate creating
an open and inclusive economy, benefiting from the opportunities of globalization, creating job
opportunities, investing in people, establishing the commercial system in a transparent and
non-discriminatory way and giving importance to gender equality in a prosperous, peaceful,
mutual respect. It has been emphasized that it is necessary to act with a development goal that
allows living in a world based on human health, to create a sustainable and environmentally
friendly production structure, to support agriculture and small farmers and to take measures
to combat infectious diseases by giving importance to the health sector (BRICS, 2018). Gumede
(2018) also points out that social policies should be given importance to ensure inclusive
development. More action should be taken to create a link between economic and social
policies. Thompson and Wet (2018) astate that BRICS aims more inclusive development
through civil society mechanisms. The group of countries which have been together for about
10 years should focus on socio-economic inequalities in a collective cooperation and produce
solution policies for the current problems.

For example, the success of Norway, which is the most inclusive economy according to the
IDI, is explained by the importance it attaches to social security programs such as pensions,
education and publicly supported housing opportunities (World Economic Forum, 2017).

3. Data Set and Methodology

IDI is an index calculated by the World Economic Forum (WEF) and aims to measure the
inclusive growth of the countries. Designed as an alternative to GDP, this index takes into
account the criteria used to evaluate the economic progress of countries. IDI 2018, which will
be discussed in this study, has been calculated according to data acquired from 103 economies.
With the help of the index, economies are evaluated in two groups, namely developed and
emerging. IDI consists of three main components: growth and development, inclusion and
intergenerational equity and sustainability. Each of these components includes 4 different
variables. These variables are presented in Table 4 and their explanations are given in the
following lines.
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Table 4: Inclusive Growth and Development Key Performance Indicators

National Key Performance Indicators

Growth and Development Criteria Code Cost/Benefit
GDP (per capita) Cc1 max
Labor productivity Cc2 max
Employment C3 max
Healthy life expectancy c4 max

Inclusion
Income Gini C5 min
Poverty rate C6 min
Wealth Gini c7 min
Median household income Cc8 max

Intergenerational equity and Sustainability

Adjusted net savings c9 max
Carbon intensity of GDP c10 min
Public debt Cl1 min
Dependency ratio C12 min

GDP (per capita): GDP per capita is the total GDP of a country divided by the population.

Labor productivity: It is the production obtained per labor input. It is obtained by dividing
GDP per worker into the total employment in the economy.

Employment: It is the ratio of the working population aged 15 and over to the total
population.

Healthy life expectancy: The total population average of the number of years a person can
expect to live in full health (calculated by taking into account years of illness and/or injury).

Income Gini: Measures to what extent the net income distribution (i.e., after taxes, post-
transfer) among individuals or households in an economy deviates from a perfectly even
distribution. A Gini index of O represents perfect equality, while a Gini index of 1 represents
perfect inequality.

Poverty rate: For advanced economies, relative income poverty is defined as less than half
of the relevant median national income (adjusted for household size, after taxes and transfers).
For developing economies, it is defined as the percentage of the population living on less than
$3.20 a day at 2011 international prices.

Wealth Gini: Measures inequalities in wealth distribution. A Wealth Gini coefficient of 1
indicates complete inequality, and a value of 0 indicates complete equality.

Median household income: It is the average of daily income / consumption expenditures
(USD PPP) per capita. Data are collected from national representative household surveys
conducted by national statistical offices or private entities under the supervision of
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governmental or international organisations, governmental statistics offices and World Bank
Group country departments.

Adjusted net savings: Net total national savings. It is expressed as a percentage of Gross
National Income. It clarifies the real difference between production and consumption by
measuring the total stocks and use of natural resources in a given ecosystem, taking
depreciation of fixed capital, depletion of natural resources, and damage from pollution into
account. Carbon damage is subtracted when calculating.

Carbon intensity of GDP: It is the carbon dioxide (CO2) emission emitted as a result of
production on a per GDP dollar basis. It is expressed as kilo-tonne CO2/billion $ (2005 USS).
International data on carbon dioxide emissions from energy consumption include emissions
from oil, natural gas and coal consumption, as well as from natural gas flares.

Public debt: Total public debt includes all liabilities that require the debtor to pay interest
and/or principal to the creditor. This includes debt obligations in the form of special drawing
rights, currency and deposits, debt securities, loans, insurance, pensions, standardized
guarantee plans and other payable accounts. It is expressed as a ratio of GDP.

Dependency ratio: The ratio of dependents per 100 people of working age aged 15-64 to
the population.

3.1. Entropy Method

In MCDM approaches, weights of criteria reflect the relative importance in decision making
process. As a consequence, the procedure of weighting the attributes is hihgly critical and
important. The weighting methods have reported in three categories: subjective methods,
objective methods and combined methods. In the subjective methods, weights are determined
solely according to the preferences or judgments of decision makers. The objective methods
determine weights by analysing mathematical models based on the initial data analysis without
any consideration of the decision makers’ preferences and expertise. On the other hand, the
combined methods have been gradually performed in the evaluation and comparison of
complex systems like energy projects (Wang and Lee, 2009: 8981; Wang et al., 2009: 2271-
2273; Murat, 2020: 92).

The entropy method is an objective method and the evaluation results of weights of criteria
calculated with the entropy method are more reliable and accurate than those determined by
subjective methods (Bai et al., 2018: 5). Therefore, we have conducted entropy method as
weighting method in this article. The Shannon’s entropy method is well suited for measuring
the uncertainty in the data devised with the probability theory. It has been applied widely in
the areas including thermodynamics, statistical mechanics, quantum mechanics, information
theory, spectral analysis, language modeling, engineering, management, and economics (Segal,
1960: 623; Wang and Lee, 2009: 8981). The Entropy weight is defined as a parameter
presenting how much different alternatives approach each other. The smaller the value of the
entropy indicates the greater the entropy weights, which means, if the specific criterion
provides more information that criterion is more important in decision making process. The
steps of entropy method can be expressed as follows (Bai et al., 2018: 5-6; Wu et al., 2011:
5163; Wang and Lee, 2009: 8982; Depren and Kalkan, 2018: 358, Murat, 2020: 9-94):

Step 1: Assume there are m alternatives A (i=123,.., m) to be evaluated against n selection

criteria CJ. (j=123,...n), thus the decision making matrix can be defined as follows:
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Step 2: After the definitions in Step 1, we can define the entropy of the ith criterion as
follows:

e(d)=—k> f,Inf,
j=1

k=1/Inn.
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where fij = dij /Zd
i=1
If fij (i=123,...n) are all the same, the entropy of the ith criterion is the maximum, i.e.,
e(di) = 1. And if we assume fij =0, then f, In f; =0.
1-¢

-,
j=1

3.2. MULTIMOORA Method

The MOORA method, which is defined as the Multi Objective Optimization on the basis of
Ratio Analysis method, was introduced in 2006 by Brauers and Zavadskas. The authors defined
the method as a new approach developed for multi-objective optimization with discrete
alternatives (Brauers and Zavadskas, 2006: 445). It is an effective methodology used to
determine the best alternative in MCDM problems and to rank the decision options.

W;

(4)

This method is observed to be simple and computationally easy which helps the decision
makers to eliminate the unsuitable alternatives, while selecting the most appropriate one
(Gadakh, 2011: 743). On the other hand, the main advantage of the MOORA method can be
said that unlike the other MCDM methods it uses distinctive mathematical models to benefit
the non-benefit and creates highly satisfactory graphical qualitative criteria of the decision
matrix. Because of that advantage, in the MOORA method, the posibility of losing information
looks very small (Mandal and Sarkar, 2012: 309). Moreover, the MOORA method can consider
all the attributes along with their relative importance, and eventually, it can provide a more
accurate evaluation of the alternatives. This method is computationally simple to apply, easily
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comprehensible, and robust as well; and this suggests a more objective and logical approach
(Chakraborty, 2011: 1165).

Farag (2002) and Torrez (2007) compared the performance of COPRAS, EVAMIX, TOPSIS,
VIKOR and AHP, MOORA, SAW, ELECTRE methods in terms of calculation/computation time,
simplicity, transparency, possibility of graphical interpretation and type of information.
Consequently it’s understood that the MOORA method has less calculation time and it is simple.
It is also reported that the method has a good transparency and a very high flexibility (Mandal
and Sarkar, 2012: 308). Additionally, Chakraborty (2011) compared some of the most widely
used MCDM methods including AHP, TOPSIS, ELECTRE, VIKOR, PROMETHEE, GRA related to
their computational time, simplicity, mathematical calculation ability, stability and type of the
information. In the end, it is obvious that the MOORA method clearly overtakes the other
MCDM methods and it clearly shows its applicability and flexibility as an effective MCDM tool
in handling complex decision-making processes (Chakraborty, 2011: 1164). Considering all
these advantages, we have decided to use the MOORA method in our research.

We can say that the MOORA method, introduced in 2006, is conducted in wide range of
fields. For instance, Brauers and Zavadskas (2006), who introduced the method, illustrated the
application of the method on privatization in a transition economy with an example. Brauers et
al. (2008) used the MOORA method to determine ranking contractor in their article. Kalibatas
and Turskis (2008) researched the field of the analysis of inner climate and selected the method
of MOORA as the best alternative among other available options. Brauers et al. (2010) ranked
Lithuania's counties via the MOORA method to interpret regional development. Chakraborty
(2011) discussed the application of the MOORA method to solve different decision-making
problems as frequently encountered in the real-time manufacturing environment. Gadakh
(2011) investigated implementation of the MOORA method for solving multiple criteria
optimization problems in milling process. Mandal and Sarkar (2012) explored the applicability
and capability of the MOORA method in intelligent manufacturing system selection through
their research. Ozbek (2015) evaluated the efficiency of foreign-capital banks in Turkey by the
OCRA, MOORA and SAW method. Omiirbek and Ozcan (2016) interpreted performances of
companies which operate in insurance sector in BIST using MULTIMOORA method. Depren and
Kalkan (2018) ranked the OECD countries by using Better Life Index data via MULTIMOORA
method. Ozbek (2020) implemented MULTIMOORA method for the assessment of the websites
of the companies. Boyaci and Tizemen (2020) conducted MULTIMOORA method to select
suitable materials for the fuselage of the airplanes.

The MOORA method basically consists of two parts, which are ratio system and reference
point approach (Brauers et al., 2010: 616). In these approaches, it is assumed that the criteria
have the same important value, while the Significance Coefficient approach is applied when the
criteria do not have the same important value. In addition, the Full-Multiplicative Form Method
is another derivative of the MOORA method used in analysis.

MULTIMOORA, on the other hand, was introduced by Brauers and Zavadskas in 2010 and
consists of Ratio System, Reference Point and Full-Multiplicative Form Method (Brauers and
Zavadskas, 2012: 10). In this method, it is aimed to reach a single ranking by evaluating the
results obtained from the three approaches according to the Theory of Ordinal Dominance. The
ratio system as a part of MOORA can be explained by the following steps (Brauers et al., 2008:
248-249; Brauers and Zavadskas, 2012: 8-13; Brauers and Zavadskas, 2013: 70-72; Vujici¢ et al.,
2017: 423; Depren and Kalkan, 2018: 359-360; Ozbek, 2020: 482-483):
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Step 1: The method starts with designing decision making matrix as in equation 1.

Step 2: After designing decision matrix in Step 1, it is normalized using following formula:

X = Xii (5)

ij m
2
D%
i=1

Step 3: The decision alternatives’s performances are calculated as follows:
* g * n *
Yi =D WX — D WX (6)
i =g+
with i1 =123,...,0 as the criteria to be maximized; j=0+1g+2,g+3,...,n as the criteria to
be minimized; yi* = the normalized value of alternative i with respect to all criteria. When the
criteria have not equally importance, yi* will be calculated from multiply X; by weight of the
criteria.

Step 4: A ranking in a descending order of the yi* depicts the best alternative.

According to reference point approach, in case of maximization, maximum value of
alternatives are selected as the reference points. Minimum value of alternatives is considered
for minimization. Min—Max Metric of Tchebycheff is calculated for ranking alternatives by the
following formula:

. * |
min imax W.I. —W. X.
e - | )

with I, =reference point of j the criterion; X; =normalized decision matrix by equation 5.

The best alternative is determined by an ascending ranking of the values which are represented
in equation 7.

In full multiplicative form of one part of MULTIMOORA method, alternatives are
evaluated according to utility value calculated via equation 8:

u =2 ®)
B
9 n
with: A :ngj and B = kai
i=1 k=g+1

with i=123,...,0 as the criteria to be maximized; j=0+10+2,0+3,...,n as the criteria to

be minimized. A ranking in a descending order of the Ui' depicts the optimal alternative.

The MULTIMOORA method consists of three parts as mentioned above: the ratio system,
the reference point method and the full multiplicative form. The final ranking has been
achieved as a result of the evaluation obtained from these approaches according to the Theory
of Ordinal Dominance. The Theory of Ordinal Dominance focuses on four different
circumstances: Dominance, being Dominated, Transitivity and Equability. Dominance can be
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defined as the dominance of one decision alternative over another. It occurs in two different
ways, absolute dominance and general dominance.

Absolute dominance: It states that an alternative is overruling in ranking all other
alternatives which are all being dominated. It implies that the decision alternative obtains same
rank according to all three approachs. This absolute dominance depicts as rankings for
MULTIMOORA: (1-1-1).

General dominance: If the rank of preference of the decision alternatives is a, b, c, d,
respectively and if the alternative gets same rank in two of three approaches, the general
dominance can be expressed as below:

(d-a-a) is generally dominating (c-b-b).
(a-d-a) is generally dominating (b-c-b).
(a-a-d) is generally dominating (b-b-c).
Transitiveness: If a dominates b and b dominates c then automatically a will dominate c.

Equability: Absolute and Partial Equability is conducted in two different ways. Absolute
Equability has the same form of (e-e-e) for two alternatives. Partial Equability of two on three
exists as in the examples (5-e-7) and (6-e-3).

4. Empirical Findings

In our study, IDI 2018 data were analyzed with the MULTIMOORA method in order to
evaluate the development performances of the BRICS countries and Turkey. For this purpose,
we have evaluated the data collected from the IDI reports prepared by the WEF. While GDP
(per capita), labor productivity, employment and healthy life expectancy is included in the basic
growth and development component of the index; income gini, poverty rate, wealth gini,
median household income and intergenerational equity is included in the inclusion component.
The sustainability component includes adjusted net savings, carbon intensity of GDP, public
debt, and dependency ratio. In that perspective the data set includes a total of 12 variables. In
the research, data on the BRICS countries consisting of Brasil, Russia, India, China, South Africa
and Turkey have been compiled. The Decision matrix used in the analysis has been created as
in Table 5.

Table 5: Decision matrix

Count./Criter. Cl C2 C3 c4 C5 C6 C7 C8 Cc9 Cl10 C11 C12

Brasil 10826 30230 65.5 593 449 93 832 112 9.5 57 783 436
Russia 11099 45832 63.4 59.7 439 03 86 171 9.3 2135 17 451
India 1861 16528 59.6 519 479 604 83 2.9 19.8 1629 69.5 515
China 6894 25369 68.5 675 51 121 789 7.7 233 2011 462 385
S. Africa 7504 44197 54.4 395 577 359 867 47 19 1803 505 524
Turkey 14071 57438 66.2 451 398 24 818 131 8.4 57.5 29.1 49.8
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When the IDI 2018 data in Table 5 is analyzed in terms of GDP, it is seen that the country
with the highest value is Turkey, while the country with the lowest value is India. The country
in the best situation related to the labor productivity is again Turkey, and the country in the
worst situation is India. The country with the lowest poverty rate is Russia, followed by Turkey,
and the highest country is India. In addition, there are deep differences between countries in
terms of this variable. Russia has the highest, Turkey the second highest and India the lowest
Median household income. According to Table 5, China has the highest and South Africa the
lowest adjusted net savings. While the highest carbon intensity of GDP is Russia, it is observed
that China is very close to this value, and the lowest values are recorded for Turkey and Brasil.
While Brazil is the country with the highest public debt and Russia is the least, Turkey is in a
good position after Russia in this respect.

In the study, criterion weights for MOORA were determined using the Entropy weighting
method. The applied Entropy results are shared in Table 6.

Table 6: Entropy method findings

Country
/Criterio Cl C2 C3 c4 C5 C6 Cc7 Cc8 c9 C10 Cl1 C12
Brasil -0.326 -0.273 -0.304 -0.311 -0.291 -0.198 -0.299 -0.320 -0.267 -0.178 -0.353 -0.289

Russia -0.329 -0.327 -0.300 -0.312 -0.288 -0.015 -0.298 -0.362 -0.264 -0.344 -0.166 -0.294
India -0.119 -0.195 -0.291 -0.294 -0.300 -0.346 -0.299 -0.152 -0.355 -0.313 -0.342 -0.311
China -0.267 -0.249 -0.310 -0.327 -0.308 -0.231 -0.292 -0.271 -0.365 -0.338 -0.292 -0.272
S. Africa -0,279 -0.323 -0.279 -0.257 -0.323 -0.361 -0,305 -0,206 -0.096 -0.326 -0.304 -0.313

Turkey -0.353 -0.351 -0.305 -0.275 -0.275 -0.078 -0.297 -0.339 -0.250 -0.179 -0.230 -0.307

ej 0,934 0959 0998 0991 0.99% 0.686 1.000 0.921 0.891 0.937 0.942 0.997
d; 0.066 0.041 0.002 0.009 0.004 0.314 0.000 0.079 0.109 0.063 0.058 0.003
Wi 0.088 0.055 0.002 0.012 0.005 0.420 0.000 0.106 0.146 0.084 0.077 0.004

In Table 6, e; and d; values have been calculated via equation 3 and w; value has been
calculated via eq. 4. w; depicts the weight of the criteria in eq. 4. From the results in Table 6, it
is observed that the most important criteria are poverty rate, adjusted net savings, and median
household income, respectively. These criteria were followed by GDP (per capita), carbon
intensity, public debt, labor productivity, employment, income income, dependency ratio,
healthy life expectancy, and wealth gini, respectively. Therefore, while the most important
criterion was poverty rate, the least important one was wealth.

In the study, 4 different approaches were used, namely the MOORA techniques, Ratio
System, Reference Point (criteria same important), Reference Point (Entropy based) and Full-
Multiplicative Form Methods. At the last stage, the final ranking was determined by the
MULTIMOORA method. While the Ratio System criteria are assumed to have the same
importance, the MOORA-Reference Point method is also applied for the case where the criteria
are weighted with Entropy, in addition to the assumption that the criteria have the same
importance value. The results obtained regarding these different methods applied are given in
Table 7.
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Table 7: The Findings of three Approaches of MULTIMOORA and MULTIMOORA

Ratio Sys. Ref. Point Ref. Point Full-Multipl. F. MuLTI
(same imp.) (Entropy) MOORA

Countries Yi Rank Yi Rank Yi Rank Yi Rank Rank
Brasil 0.153 3 0,473 4 0.058 1 20006.4 3 3
Russia 0.331 2 0,407 2 0.059 2 1719516 1 2
India -1.766 6 0.835 6 0.351 6 39 6 6
China -0.237 4 0.37 1 0.069 4 8330.4 4 4
S. Africa -1.524 5 0.621 5 0.208 5 74.3 5 5
Turkey 0.985 1 0.433 3 0.063 3 4078229 2 1

The findings of three approaches of MULTIMOORA are presented in Table 7. Yivalue belongs
to the MOORA-Ratio System (Ratio Sys.) which has been calculated via equation 6. Y; value has
been calculated using equation 7 for both the MOORA-Reference Point (same important) (Ref.
Point same imp.) and the Entropy based method. Finally, Y; value located in the last column has
been computed by means of equation 8 for the MOORA-Full-Multiplicative Form Method (Full-
Multipl. F.). When the values in Table 7 are examined, it is seen that the countries with the best
development performance in terms of the MOORA-Ratio System are Turkey, Russia and Brasil,
respectively. Based on the MOORA-Reference Point (same important) results applied with the
assumption that the criteria have the same importance, the best performing countries are
listed as China, Russia and Turkey. When the Entropy based results of the same technique are
examined, it is observed that the performance order is ranked as Brasil, Russia and Turkey,
starting from the best. In the MOORA-Full-Multiplicative Form Method, it is seen that the top
three countries with the highest score in terms of development performance are Russia, Turkey
and Brasil, respectively. According to the final ranking made applying the MULTIMOORA
method, the country with the best development performance is Turkey, Russia is in the second
place and Brasil is in the third place.

Table 8: MULTIMOORA and IDI ranking

MULTIMOORA IDI
Contries Rank Index Rank
Brasil 3 3.93 4
Russia 2 4.20 2
India 6 3.09 5
China 4 4.09 3
S. Africa 5 294 6
Turkey 1 4.26 1
Spearman rho 0.886 P_Value 0.019
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The ranking made with the MULTIMOORA technique and the IDI 2018 index ranking are
given in Table 8. In addition, the results of Spearman's rank correlation analysis performed for
these two rankings are also given in the table. When the results in Table 8 are examined, it is
striking that the rankings show parallelism with each other. Furthermore, Spearman's rank
correlation coefficient, which was calculated as 0.886 and found statistically significant, shows
that there is a strong positive correlation between the ranking made with the MULTIMOORA
technique and the IDI ranking.

5. Results and Discussion

After the changes in the approach on development from a global perspective, issues such
as equality and inclusiveness have come to the fore much more than before. As a matter of
fact, itis also accepted that countries' economic growth is not sufficient to solve problems such
as poverty and income inequality. The BRICS are a group formed against the western powers
that have a say in global politics. The most important aim of the countries, which have a very
important share in terms of both geographical area and population, is to eliminate existing
inequalities and to get rid of pressure by getting stronger. At the same time, these countries,
which are among the emerging economies, attracted attention with the rapid economic growth
trend in the recession period caused by the 2008 crisis. Turkey, which is likely to become a
member of the BRICS, is also included in the analysis as an emerging economy.

In this study, IDI 2018 data for the BRICS member countries and Turkey have been analyzed
with the MULTIMOORA technique. The Entropy method was used to weight the criteria.
According to the entropy method, it has been determined that the most important criteria are
poverty rate, adjusted net savings, and median household income, respectively. When we
consider the ranking obtained as a result of the analysis, we see that the top three countries
with the best inclusive performance are Turkey, Russia and Brasil. In addition, it is seen that the
three countries with the lowest performance are India, South Africa and China. It is found that
the first three criteria that are most effective in this ranking are GDP (per capita), labor
productivity and healthy life expectancy. It is naturally an expected result that the countries
with the best performance are also the ones in the best situation in terms of these criteria. The
significant and high rank correlation coefficient, which was calculated as 0.886 in the last stage
of the study, also showed that there is a positive and strong correlation between the
MULTIMOORA rank and the IDI rank. Therefore, it has been understood that the ranking made
as a result of the analysis is statistically reliable.

As a result of the literature review, it is understood that there are very few studies on this
subject, but the existing studies (eg: Dai, 2016; Emirkadi; 2019; Gumede 2018; Imam Raza,
2018; Ncube et al. 2012) are also in line with the results accomplished after our study. The
failure of China, one of the most important economic powers in the world today, in terms of
inequality also manifests itself in the carbon intensity (World Economic Forum, 2018). These
shortcomings are the main reason of its failure to show its success at growth level in the area
of inclusive development. India is a country that has problems about poverty and inequality
deeply, and it also has the problem of carbon intensity as a country where foreign production
is highly oriented due to low production costs. South Africa is a country with low employment
and health conditions and adverse situations in both wealth and income inequality (World
Economic Forum, 2018). As Ncube et al. (2012) and Gumede (2018) stated in their studies,
South Africa has many social and economic problems, and accordingly, it cannot implement the
necessary policies for development. Again, Imam Raza (2018) states that India, like many
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emerging economies, ignores social equality while acting with the country's economic growth
target. Emirkadi (2019) concluded that Turkey could not show its success in growth in areas
such as income inequality, especially wealth inequality and employment rate. On the other
hand, Dai (2016) saw the inadequacy of an inclusive and sustainable development in China in
the lacking of total factor productivity and employment, especially in underdeveloped regions.

It is not possible to say that the BRICS are very successful in terms of inclusive development
performance in general. This situation constitutes an example that being successful in some
economic performance indicators is not sufficient for the inclusiveness of economic
development. Considering that the most important problems for emerging and developing
countries are income inequality, poverty, gender inequality, carbon emissions, agriculture and
food security, inadequacies in health and education and also internal and external conflicts; it
can be said that policies to be implemented in these areas should be arranged in a way to
include the weakest segment and ensuring sustainability should be the main target. Increasing
investments in human capital, giving importance to science and technology, and strengthening
governance in order to ensure that resources are used effectively will also have an impact on
more inclusive policies.
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Misteri  O6zdeglesmesi,  mdusterilerin  markalarla
iliskilerini anlamada énemli bir kavramdir. Bu literatir
incelemesinde, musteri 6zdeslesmesi ile ilgili bugtine
kadar yapilmis ¢alismalari kapsamli bir sekilde gézden
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bulgular kavramsallastirma, teorik gerceve, tanimlayici
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¢alismalar igin faydal olacagi dusunilen birtakim
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Abstract

Customer identification has been a key concept in
understanding consumers’ relationships with brands. In
this review article, we aim to provide a comprehensive
overview of extant knowledge on customer
identification and offer suggestions for future
development in line with the gaps identified in the prior
literature. We systematically review 73 peer-reviewed
journal articles pertinent to customer identification in
the Scopus database. We discuss the review findings in
five sections, namely, conceptualization, theoretical
framework, descriptive information, methodological
trends, and key variables. Drawing from the gaps in the
existing literature, we propose several suggestions for
future research and end the paper with concluding
remarks.
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1. Introduction

Customer identification has received remarkable attention in both marketing research and
practice in the last two decades. Brand managers can take advantage of identification to
compete in marketplaces and boost performance. Customer identification can be expressed as
a psychological process that helps consumers to be psychologically connected to the
brand/firm by directing the loyalty of consumers positively and can shape the strength of the
long-term relationship that may occur between the brand and the consumer (Martinez and Del
Bosque, 2013; Tuskej and Podnar, 2018). Customers who feel identified with a brand or,
company in general, tend to develop positive attitudes toward them (Curras-Pérez et al., 2009;
Lee et al., 2021). Today, as a result of the high market dynamism and competitiveness,
consumer-brand identification has become more important than ever in terms of brand
management (Tuskej et al., 2013). Previous studies also reveal that the higher the identification
with a brand or company, the more the customer tends to display favorable behaviors, such as
positive word-of-mouth (Rim, Yang & Lee, 2016), willingness to pay a premium (Wolter &
Cronin, 2016), and resilience to negative information (Elbedweihy et al., 2010). Therefore,
customer identification is frequently used to explain the factors and motivations that connect
consumers with firms (Martinez and Del Bosque, 2013). This obvious importance of customer
identification led marketing academics to call for more research on further investigating this
concept in terms of its scope, boundaries, antecedents, and consequences. Despite the
dramatic increase in customer identification research, no study to date has been found to
synthesize the extant literature on the subject. Therefore, in the current study, we aim to
systematically review, assess, and synthesize the stock of articles on customer identification
and try to answer these five questions: (1) What is customer identification? (2) What theories
are used to explain customer identification? (3) What are the most influential papers on
customer identification? (4) What methodological methods are preferred most frequently in
previous customer identification research? (5) What are to be known key variables that have
been investigated alongside the customer identification construct?

By providing answers to the abovementioned questions, this study aims to provide two key
contributions to the literature. The first contribution comes from the identification of “what we
know” about customer identification. The second contribution focuses on the “what we need
to know” aspect. That is, we identify the gaps in the current customer identification knowledge
and subsequently highlight several fruitful avenues for future research.

The remainder of the paper is structured as follows. First, we present the review
methodology followed in the current study about screening and coding protocols. Second, we
discuss the review findings in terms of the conceptualization of the subject, theoretical
underpinnings, descriptive characteristics, research methodologies employed, and empirical
findings to address the proposed research questions. Third, we identify the gaps in the current
literature and subsequently provide avenues for future research. We finalize the paper with
concluding remarks.
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2. Review Methodology
2.1. Screening Protocol

We have employed a systematic literature review approach to synthesize the relevant
literature in customer identification. This method of review has been extensively used in the
marketing discipline (e.g., Liu et al., 2021; Krey et al., 2022) to extract and analyze data from
extant publications in the review sample. Also, systematic reviews facilitate better
interpretation of the findings by visualizing the data extracted. They can be used by academics
to identify the consistencies in the pertinent literature and present possible explanations for
them as well (Hulland and Houston, 2020). We performed the search process in the Scopus
database in December 2021. This database has been commonly used by several researchers
(e.g., Sepulcri et al., 2020; Paul and Dhiman, 2021; Riboldazzi et al., 2021) as it covers a vast
majority of peer-reviewed scientific journals in marketing. We followed a well-defined search
process in line with strict inclusion and exclusion criteria (Tranfield et al., 2003; Snyder, 2019;
Paul and Criado, 2020). Specifically, the article screening process is composed of five phases
(see Figure 1). In the first phase, we searched for keywords "company identification" OR "brand
identification" in titles, abstracts, or keywords to reach relevant journal articles on customer
identification published in English until the end of 2021. This step generated 524 articles. In the
second phase, we excluded 306 articles that were not published in 3, 4, or 4* ranked journals
in the Academic Journal Guide (AJG) 2021. We also left out 111 articles as they did not meet
the inclusion criterion of being published in marketing or general management journals. These
two criteria narrowed the number of articles to 107. In the third phase, we conducted a full-
text screening of the remaining 107 articles, which revealed that 22 articles did not focus on
customer identification (but rather on employee identification); 11 articles did not explicitly
examine customer identification, and 2 articles were not empirical (conceptual or metanalytical
papers). This step reduced the number of articles to 72. In the final phase, the reference lists
of these papers were carefully read and one more article was found related to customer
identification. The inclusion of this article led the final number of 73 eligible articles that were
published between 1998 and 2021 to be systematically reviewed in this study.

2.2. Coding Protocol

Following previous systematic studies in the marketing literature (e.g., Eteokleous et al.,
2016), we performed content analysis to extract information based on five main aspects. First,
we analyzed the alternative conceptualizations of customer identification. Second, we
identified the theories employed in the relevant literature. Third, we extracted descriptive
information from each article with regard to the author(s), year of publication, journals,
citations, and keywords. Fourth, methodological issues were analyzed in terms of the number
of studies, research method, time emphasis, countries involved, data type, data collection
method, access to data, unit of analysis, sampling method, sample size, response rate,
nonresponse bias, common method bias, and statistical analysis. Fifth, we took information on
empirical findings, i.e., the direct and indirect relationships of customer identification with
various constructs. This coding process was undertaken by two authors who worked
independently from each other to ensure intercoder reliability. The two coding forms created
by the authors were then compared to identify any discrepancies. The intercoder reliability was
revealed to be .90%, which is well accepted (Kassarjian, 1977). Concerning the observed coding
differences, they were discussed one by one by two authors and resolved.
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Figure 1: Systematic Literature Review Process
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3. Findings

3.1. The Concept of Customer Identification
Customers may feel identified with brands (Tuskej et al., 2013; Yu et al., 2021) or companies
(Einwiller et al., 2006; Haumann et al., 2014; Wolter and Cronin, 2016), in general. Table 1 lists
some definitions of the customer identification concept found in the literature. Of these, the
most influential papers in the prior literature are Lam et al. (2010) and Stokburger-Sauer et al.

(2012), which will be discussed in detail below.

Table 1: Summary of Definitions of Customer Identification

Scholars Dimensionality Definition Selected articles using the
definition
Escalas and Unidimensional “the extent to which individuals have Albert et al. (2017); Albert et al.
Bettman incorporated brands into their self- (2013); Gaustad et al. (2020); Khalifa
(2003: 340) concept" and Shukla (2017)
Bhattacharya Unidimensional “...an active, selective, and volitional act Curras-Pérez et al. (2009);
and Sen motivated by the satisfaction of one or  Elbedweihy et al. (2016); He & Li
(2003: 77) more self-definitional (i.e., “Who am (2011); He et al. (2012); He et al.
1?”") needs" (2017); Homburg et al. (2013); Itani
(2021); Lii and Lee (2012); Marin
and Maya (2013); Teichmann et al.
(2016; Wolter and Cronin (2016);
Wolter et al. (2017; Wolter et al.
(2016); Wolter et al. (2021)
Einwiller et Unidimensional “as the degree to which consumers feel Liu et al. (2010)
al. (2006: a sense of connection to a company
186) and the degree to which aspects of the
perceived organizational identity are
self-referential and self-defining for
them”
Lam et. al. Multidimensional “psychological oneness with a social Lam et al. (2012); Lam et al. (2013);
(2010: 129) entity (e.g., a firm, a brand) stemming Wolter et al. (2019); Swani et al.
from an actual membership (e.g., an (2021)
employee) or a symbolic membership
(e.g., a current or potential customer of
a brand)”
Stokburger-  Unidimensional “consumers' perceived state of oneness Bartsch et al. (2016); Davvetas and
Sauer et al. with a brand” Diamantopoulos (2017); de Kerviler
(2012: 407) and Rodriguez (2019); Kim (2019);
Delgado-Ballester and Fernandez
Sabiote (2015); He et al. (2018);
Kolbl et al. (2019); Sichtmann et al.
(2019); Tran et al. (2020)
Tuskejetal.  Unidimensional "a consumer’s sense of sameness with  Albert et al. (2017); Matute et al.
(2013: 54) a specific brand’s symbolic meanings" (2021)

Firstly, Lam et al. (2010) define customer identification as a psychological state of

perceiving, feeling, and valuing belongingness with a brand. Building on social identity theory
(Tajfel and Turner, 1986), these scholars conceptualize brand identification as a formative
construct with three dimensions cognitive, affective, and evaluative. The cognitive dimension
of brand identification represents the sense of awareness with membership. The emotional
dimension is about the affective investment in awareness and evaluations. An evaluative is the
final dimension and is defined as the degree to which a customer believes the psychological
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oneness with the brand brings value to him/her. These three components are proposed to be
valuable in understanding the bonds between the individual and the brand. When an individual
categorizes himself/herself as a member of a brand, s/he realizes cognitive awareness. Self-
esteem increases as the individual evaluate the positive connotations of the brand to which
he/she thinks he/she belongs. With these positive evaluations, a feeling of emotional
attachment to the brand is formed, and therefore, identification with the brand occurs (Isikay
and Bascl, 2020). Thus, it is claimed that in studies that deal with customer identification
multidimensionally, the formation process of identification can be handled more
comprehensively.

On the other hand, Stokburger-Sauer, Ratneshwar, and Sen (2012: 407) view brand
identification as a unidimensional construct and they define it as “a consumer's perceived state
of oneness with a brand”. They propose that customer identification is a cognitive construct in
nature (Park et al., 2010). While the value received from a brand is the antecedent to brand
identification, the emotions of a brand are the consequences of this construct. Thus, value and
emotions should not be viewed as parts of customer identification.

Besides, some scholars have interchangeably used self-brand connection with brand
identification in the previous literature (e.g., Gaustad et al., 2019; Obilo et al., 2021). Escalas
and Bettman (2003) define self-brand connection as the extent to which an individual has
incorporated a brand into his or her self-concept. However, according to Stokburger-Sauer et
al. (2012), customer identification (with brands or companies) possesses a narrower meaning
such that it excludes the potential motivations guiding such self-brand connections, for
instance, communicating one's identity to others and achieving one's desired self.

3.2. Theoretical Perspectives

The theories used as an overarching framework in customer identification research are
listed in Table 2. Interestingly, approximately one-third of the reviewed articles (37.0%) did not
refer to any specific theory in positioning their research, while the remaining ones (63.0%) were
based on single or multiple theories. Of these, the social identity theory (45.7%) appears to be
the most prevalent theory in the relevant literature.

Social identity theory basically postulates that an individual’s self-esteem and self-identity
depend on his/her identity (Tajfel and Turner, 1986), the answer which an individual gives to
the questions "who am 1" or "who are we" (Ashforth et al., 2008). According to this theory,
individuals form a unique personal identity and develop a social identity based on the groups
to which they belong (Tajfel and Turner, 1986). In other words, this theory suggests that
individuals form their social identities to express their own identities (Bhattacharya & Sen,
2003). Therefore, while individuals in the same group exhibit similar behaviors, those in
different groups act differently. In this context, consumer identification is drawn from social
identity theory. Accordingly, consumers are prone to enhance their self-identity and self-
esteem by identifying with a group (Tajfel and Turner, 1986). Brands or companies as groups
help consumers to define their social identities based on their symbolic values (Bhattacharya
and Sen, 2003). That is, consumers benefit from brands or companies to satisfy their self-
definitional needs (Stokburger-Sauer et al., 2012). Therefore, as this theory is engaged in
conceptualizing the concept of customer identification, this is not surprising that it is the most
used one in the previous literature. This theory is followed by consumer culture theory (2.9%)
and motivated reasoning theory (2.9%). Other theories that were hardly used in the relevant
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literature comprise a very long list, which provides strong evidence that customer identification
can be utilized to explain a diverse list of research questions.

Table 2: Theories Used in Customer Identification Research

Theoretical paradigm % Theoretical paradigm %

Specified 63.0 Psychological empowerment theory 15
Social identity theory 48.5 Regret theory 15
Consumer culture theory 3.0 Relationship quality theory 1.5
Motivated reasoning theory 3.0 Self-congruity theory 1.5
Attraction theory 1.5 Self-construal theory 15
Conceptual metaphor theory 1.5 Self-determination theory 1.5
Basic psychological needs theory 1.5 Self-expansion theory 1.5
Brand relationship theory 1.5 Self-verification theory 15
Brand values theory 1.5 Sensemaking theory 15
Complexity theory 1.5 Social comparison theory 1.5
Conceptual metaphor theory 1.5 Social exchange theory 1.5
Congruence theory 1.5 Social intuitionist model 15
Embodied cognition theory 1.5 Stimulus—organism—response (S—O—R) paradigm 1.5
Expectation— confirmation theory 1.5 The in-and extra-role theory 1.5
Expectation—evidence theory 1.5 The moral foundation’s theory 15
Flow theory 1.5 Theory of optimal distinctiveness 15
Instrumental stakeholder theory 1.5 Virtue character theory 15
Need gratification theory 1.5 Not specified 37.0

Note: Some of the reviewed articles have used more than one of the theories listed above.

3.3. Descriptive Overview of Publications

3.3.1. Number of Publications Over Time

The distribution of articles over years is presented in Figure 2. The first study in our review
sample was published in 1998. We observe a rapid increase in the number of customer
identification publications between 2006 and 2013. In 2014, however, we can see a sharp
decline in the interest in customer identification research. Between 2016 and 2021, researchers
showed the greatest interest in the investigation of customer identification, Specifically, the
average number of publications per year is 7.3. This provides strong evidence that marketing
scholars increasingly focus on customer identification studies.

Figure 2: Number of Publications per Year
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3.3.2. Journal Outlets

As depicted in Table 3, the articles included in this review study were published across 13
different academic journals. Journal of Business Research (46.6%) is by far the most popular
outlet for customer identification research. European Journal of Marketing (12.3%), Journal of
Business Ethics (11.0%), and Psychology and Marketing (6.8%) are the other three most key
journal outlets in customer identification literature. The remaining 9 journals are Journal of
Marketing (5.3%), Journal of the Academy of Marketing Science (4.0%), International Journal of
Research in Marketing (5.5%), Journal of Interactive Marketing (2.7%), Journal of Retailing
(2.7%), Business and Society (1.4%), Industrial Marketing Management (1.4%), Journal of
Advertising (1.4%), Journal of International Business Studies (1.4%), including four or fewer
articles on the topic. This wide range of journal outlets indicates that customer identification
received the attention of researchers and publishers in diverse areas.

Table 3: Journals Disseminating Customer Identification Research

Journal % Articles

Journal of Business Research 46.6  Albert et al. (2017); Albert et al. (2013); Bartsch et al. (2016);
Baskentli et al. (2019); Berendt et al. (2018); Brashear-Alejandro
et al. (2016); Davvetas and Diamantopoulos (2017); de Kerviler
and Rodriguez (2019); Einwiller et al. (2019); Ekinci et al. (2013);
Elbedweihy et al. (2016); Gaustad et al. (2020); He et al. (2012);
Kang et al. (2015); Khalifa and Shukla (2017); Kolbl et al. (2019);
Krishna and Kim (2021); Lee et al. (2012); Lee et al. (2021); Lin et
al. (2019); Palmer et al. (2016); Rim et al. (2016); Sichtmann et
al. (2019); Su et al. (2016); Swani et al. (2021); Torres et al.
(2017); Tran et al. (2020); Tuskej et al. (2013); Wolter et al.
(2019); Wolter et al. (2016); Wolter et al. (2021); Wolter and
Joseph Cronin (2017); Yu et al. (2021); Zhou et al. (2012)

European Journal of Marketing 12.3  Aspara and Tikkanen (2011); Delgado-Ballester and Fernandez
Sabiote (2015); Han et al. (2016); Itani (2021); Karaosmanoglu et
al. (2011); Marin and de Maya (2013); Paulssen et al. (2019);
Pérez et al. (2013); Xiao and Lee (2014)

Journal of Business Ethics 11.0  Curras-Pérez et al. (2009); Dalman et al. (2019); Deng and Xu
(2017); He and Li (2011); Kim (2019); Lii and Lee (2012); Marin et
al. (2009); Matute et al. (2021)

Psychology and Marketing 6.8 Curlo and Chamblee (1998); Gilal et al. (2021); Liu et al. (2010);
Orth et al. (2020); Stokburger-Sauer (2010)

Journal of Marketing 5.5 Haumann et al. (2014); Homburg et al. (2013); Homburg et al.
(2009); Lam et al. (2010)

Journal of the Academy of 4.1 Wolter and Cronin (2016); Einwiller et al. (2006); Lam et al.

Marketing Science (2013)

International Journal of Research 2.7 Mukherjee and Althuizen (2020); Stokburger-Sauer et al. (2012)

in Marketing

Journal of Interactive Marketing 2.7 He et al. (2017); Teichmann et al. (2016)

Journal of Retailing 2.7 Lichtenstein et al. (2010); Wolter et al. (2017)

Business and Society 14 Chun (2016)

Industrial Marketing 1.4 He et al. (2018)

Management

Journal of Advertising 14 Hayes et al. (2021)

Journal of International Business 14 Lam et al. (2012)

Studies
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3.3.3. Citation Analysis

We determined the most relevant and influential articles in the customer identification
literature by examining the number of citations. Table 4 shows the ten articles with the highest
number of citations along with the journals they were published. We also calculated the
average citations per year to control for the age of an article. Accordingly, among 73 review
articles, the study by Homburg, Wieseke, and Hoyer (2009) seems to be the most cited one.
This paper is closely followed by Stokburger-Sauer et al. (2012) and Marin et al. (2009). When
we consider the citations per year in ordering the articles, there are slight changes in the
ordering. Specifically, we observe that the article by Stokburger-Sauer et al. (2012) is the most
cited publication. The second most cited article is Tuskej et al. (2013), while Lii and Lee (2012)
are in third place.

Table 4: Most Cited Articles on Customer |dentification

Author Journal No. of Citations
citations per year
Homburg et al. (2009) Journal of Marketing 378 29
Stokburger-Sauer et al. (2012) International Journal of Research in Marketing 368 37
Marin et al. (2009) Journal of Business Ethics 341 26
Lii and Lee (2012) Journal of Business Ethics 312 31
Tuskej et al. (2013) Journal of Business Research 298 33
He and Li (2011) Journal of Business Ethics 261 24
Lam et al. (2010) Journal of Marketing 252 21
He et al. (2012) Journal of Business Research 241 24
Zhou et al. (2012) Journal of Business Research 211 21
Homburg et al. (2013) Journal of Marketing 169 19

Note: The citation results were as of January 17%, 2022.

3.3.4. Keywords

Keyword concurrence analysis was performed using VOSviewer (Van Eck and Waltman,
2010) to identify the relationships among the concepts based on their paired presence in the
relevant literature (Mustak et al., 2021). From a temporal perspective, this visualization method
also enables us to observe the changes in the predominant keywords over time. Figure 3
presents the keyword co-occurrence analysis results for customer identification literature with
a minimum threshold of two co-occurrences in the relevant literature. The main keywords that
were focused on between 1998 and 2012 are purplish and include customer-brand
identification, brand attitude, branding, and corporate associations. Consumer-company
identification, corporate branding, identification, and loyalty, colored light blue, are among the
most common keywords that appear between 2013 and 2014. The next keywords, customer-
company identification, CSR, consumer behavior, purchase intention, and word-of-mouth are
greenish, demonstrating that the average year of publications including these keywords is
2015. Between 2016 and 2017, different dimensions of identification, consumer-brand
identification, and fit, in yellowish, are the most commonly focused concepts in the relevant
literature. Finally, after 2017, we can observe that the keywords, colored reddish, are value co-
creation and customer-company identification.

569



Eskisehir Osmangazi Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi

Figure 3: Keyword Co-Occurrence Analysis
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3.4. Methodological Trends

The systematic review of customer identification literature revealed that the big majority of
73 articles included a single study (72.6%), while the remaining ones (27.4%) had multiple
studies. Specifically, two-study (19.2%), three-study (4.1%), four-study (1.4%) and five-study
(2.7%) articles constitute the multi-study articles. Therefore, the reviewed articles comprised
104 studies in total. The methodological aspects below were analyzed using the information
from these 104 studies published in 73 articles and displayed in Table 5.

Almost all of the studies in the customer identification stream of research were quantitative
in nature (97.1%). Among these quantitative studies, the experiment was found to be the most
preferred data collection method (50.0%), closely followed by the survey (46.3%). Content
analysis (0.9%) was very rarely employed in the previous customer identification literature
(Hayes et al., 2021; Swani et al., 2021). Surprisingly, the review sample includes very few studies
that adopted a qualitative research design (1.0%) (e.g., Stokburger-Sauer et al., 2012) with the
interview (1.9%) and focus group (0.9%). Similarly, a mixed-method research design (1.9%)
(e.g., Berendt et al., 2018; de Kerviler and Rodriguez, 2019) was adopted in very limited studies.
Concerning time emphasis, the big majority of studies (92.4%) employed a cross-sectional
design, while the remainder (7.6%) adopted a longitudinal design.
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Table 5: Methodological Aspects Based on 104 Studies in 73 Articles

Research design

%

Research design

%

Number of studies

Research method

Time emphasis

Countries involved

Data type

Data collection
method
Quantitative

Qualitative

Means to access data

One
Two
Three
Four
Five

Quantitative
Qualitative
Mixed

Cross-sectional
Longitudinal

One

Two

Three or more
Not specified

Primary
Secondary

Experiment
Survey

Content analysis
Interview

Focus group

Panel
Online

Personal interview

Intercept
Mail/postal
Paper & pencil
Telephone
Not specified

72.6
19.2
4.1
14
2.7

97.1
1.0
1.9

92.4
7.6

67.3
1.9
0.9

29.9

96.3
3.7

50.0
46.3

0.9
1.9

0.9

343
23.4
7.2
5.4
2.7
2.7
1.8
22,5

Unit of analysis

Sampling method

Non-probabilistic

Probabilistic

Sample size

Response rate

Nonresponse bias

Common method
bias

Statistical analysis

B2C customers
Customer complaints
Social media posts
B2B customers

Convenience
Snowball
Quota
Random
Stratified
Not specified

99 or less
100-249
250-499
500 or more

Yes
Not specified

Yes

Not specified

Marker variable
Procedural remedies

Harman's single
factor
Common latent
factor
Others

Not specified

SEM

Regression
Process macro
Difference tests
Content analysis
Others

96.3
1.9
0.9
0.9

8.8
8.8
35
3.5
1.0
74.4

8.4
31.8
32.7
27.1

14.4
85.6

5.0
95.0

12.9
11.2

6.9

6.0

5.2
57.8

37.5
19.1
16.2
9.6
2.2
15.4

Regarding the country context, the review findings demonstrate that, unfortunately, a
substantial number of studies (29.9%) lack information on how many countries or geographical
regions they conducted their research. Of the remaining studies, a single country context
(67.3%) appeared to be predominant, while a handful of studies focused on two (1.9%) or three
or more countries (0.9%). Table 6 provides the list of countries under which customer
identification studies were performed. Interestingly, almost half of the studies (44.7%) did not
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disclose which country or geographical region they focused on. Of the studies that reported the
country context, the USA ranks the first (27.0%). The following popular countries in customer
identification research were mostly in the Europe region, such as Germany (14.6%), the UK
(7.9%) Spain (7.9%), France (5.6%), Austria (4.5%), Slovakia (2.2%), and Turkey (3.4%). In the
Asia region, Taiwan (6.7%) (e.g., He and Li, 2011) and China (4.5%) (e.g., He et al., 2017) were
the focus of a few studies. The remaining countries were used only once in the prior customer
identification research. From the systematic review of relevant articles, it is evident that no
study has been conducted in South America, Africa, or Oceania regions. Additionally, as Table
6 shows, the development levels of the countries that were examined in customer
identification papers were taken into account. Accordingly, the big majority of the studies were
conducted in countries with developed economies. It is noteworthy that the number of studies
focused on emerging and developing countries as a research setting were quite limited.
Notably, underdeveloped economy countries were totally neglected in the past literature.

Table 6: Countries Involved in Customer Identification Studies

Level of economy Country %

Specified 55.3
Developed USA 27.0
Germany 14.6

UK 7.9

Spain 7.9

Taiwan 6.7

France 5.6

Austria 4.5

Slovakia 2.2

Belgium 1.1

Denmark 1.1

Finland 1.1

Italy 1.1

Poland 1.1

Portugal 11

Sweden 11

Switzerland 1.1

The Netherlands 1.1

Emerging China 4.5

Turkey 34

Pakistan 1.1

South Korea 11

Developing Bosnia & Herzegovina 1.1

Bulgaria 1.1

Romania 1.1
Not specified 44.7

In addition to the country, we also examined the industry chosen as an empirical context in
the extant customer identification literature (see Figure 4). Several researchers emphasize food
and beverage (24.3%) in their customer identification studies. The other most widely studied
industries are hospitality and tourism (11.9%), electronics (9.0%), clothing (7.3%), automotive
(5.1%), and retailing (4.5%). This proves that customer identification scholars conducted
research in both product and service contexts. Notably, despite the well-known importance of
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industry in consumer behavior research, a considerable number of studies (15%) provided no
information on which product or service category they focused on. Besides, the authors
scrutinized the reviewed articles that focus on the product or service industry In order to
evaluate their approach to customer identification. Yet they didn’t observe any particular
difference in terms of the evaluation or conceptualization of customer identification.

Figure 4: Distribution of Industries Examined in Customer Identification Studies

Not specified
15% Food and beveragé
24%

Others
15%

Hospitality and tourism
Financial services 12%

4%
Personal care
4%
Retailing Electronics
5%
° Automotive e
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The reviewed studies on the subject involve both primary data and secondary data
collection methods. Specifically, primary data (96.3%) dominated research on the subject, while
only a handful of studies (3.7%) preferred secondary data. Customer identification scholars
applied a variety of methods to collect data for the study. These methods, in descending
frequency, included panel (34.3%), online (23.4%), personal interview (7.2%), intercept (5.4%),
mail/postal (2.7%), paper & pencil (2.7%), and telephone (1.8%). The remaining studies (22.5%),
on the other hand, did not specify how they reached their data.

In the large majority of studies, the unit of analysis was the B2C customers (96.3%).
Although very rare, customer complaints (1.9%) (Wolter et al., 2019) and social media posts
(0.9%) (Swani et al., 2021) were the focus of customer identification studies. Surprisingly, the
customer identification construct has been investigated in the B2B context only twice (0.9%) in
previous literature (i.e., He et al., 2018; Homburg et al., 2013).

The reviewed studies were also analyzed in terms of the preferred sampling methods.
Surprisingly, the overwhelming majority of the studies (74.4%) provided no information about
the sampling method. Most of the remaining studies (21.1%) were conducted using non-
probabilistic sampling methods, namely convenience (8.8%), snowball (8.8%), and quota
sampling (3.5%). Unfortunately, probabilistic methods were rarely adapted (4.5%). Notably,
only a handful of the reviewed studies employed random (3.5%) or stratified sampling (1.0%).
Concerning the sample size, in the majority of studies (32.7%), the sample size ranged from 250
to 499 participants. In 31.8% of studies, the sample size was between 100 and 249 participants,
while 27.1% of the studies collected data from at least 500 respondents. On the other hand,
the sample size was less than 100 in only a small portion of previous studies (8.4%).
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Surprisingly, a very limited portion of studies (14.4%) reported their response rate. Similarly,
non-response bias was tested in a couple of studies (5.0%). In relation to the common method
bias, this review revealed that almost two-thirds of studies did not consider the possibility of
common method bias in their data. Of the remaining studies, the marker variable (12.9%) was
the most popular method to control for CMB followed by procedural remedies (11.2%),
Harman’s single factor (6.9%), and common latent factor (5.2%). Finally, the review results
revealed that the most frequently employed analytical method was PLS-SEM (37.5%). The
remainder included regression analysis (19.1%), process macro (16.2%), difference tests (9.6%),
content analysis (2.2%), and others (15.4%), such as correlation and hierarchical linear
modeling.

3.5. Related Variables with Customer Identification

Examining the determinants and outcomes of customer identification is essential to have a
comprehensive understanding of the key factors influencing customer identification as well as
its benefits and risks for customers and companies. The summary of the literature on the
relationships between customer identification and other constructs is illustrated in Figure 5.

3.5.1. Antecedents

Our findings suggest that there are several antecedents of customer identification. To begin
with, when customers trust companies (Homburg et al., 2013), feel emotionally attached to
them (Karaosmanoglu et al., 2011), or have personal connections with employees (Marin et al.,
2013), they feel more identified. Sichtmann et al. (2019) studied customer identification in the
international branding context and showed that perceived brand globalness/localness
positively influenced customers’ identification with the brand. Congruency has also been one
of the antecedents frequently investigated in the literature. For instance, the congruency
between a customer’s self and brand (Albert et al., 2017; Lam et al., 2013), celebrity (Albert et
al., 2017), or other customers (Elbedweihy et al., 2016) has been identified as a key facilitator
of customer identification. The congruency between customer values and brand values was
also found to foster customer identification (Elbedweihy et al., 2016; Tuskej et al., 2013).
Moreover, feelings of belongingness and status (Brashear-Alejandro et al., 2016), as well as self-
expansion (de Kerviler and Rodriguez, 2011), are positively related to customers’ desire to
identify with companies or their brands.

Previous research revealed that several brand-related factors, such as brand attractiveness
(Curras-Pérez et al.,, 2009), brand community identification (Zhou et al., 2012), brand
distinctiveness (Wolter et al., 2016), brand experiential and functional values (Delgado-
Ballester and Fernandez Sabiote, 2015), brand quality (Lam et al., 2013), brand reputation (Han
et al., 2016), brand identity (He et al., 2012), brand rivalry (Berendt et al., 2018), brand social
benefits (Torres et al., 2017), and brand warmth (Kolbl et al., 2019) enhance customers’
identification. Besides, customer-company identification is also positively influenced by
companies’ prestige (Wolter and Cronin, 2017), identity attractiveness (Marin et al., 2013), and
use of corporate brand name (Swani et al., 2021).

Finally, customer identification is a valuable topic in corporate social responsibility (CSR)
research. It was found in several articles that companies’ CSR activities were fundamental to
achieve strong customer identification (Deng and Xu, 2017; He and Li, 2011; Homburg et al.,
2013; Lee et al., 2012; Lii and Lee, 2012; Marin et al., 2009; Pérez, Garcia de los Salmones, and
Rodriguez del Bosque, 2013).
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3.5.2. Consequences

A set of articles highlighted that customer identification had a significant impact on attitude
(Lii and Lee, 2012; Einwiller et al., 2019), purchase intention (Paulssen et al., 2019; Yu et al.,
2021), willingness to pay (Wolter and Cronin, 2016; Haumann et al., 2014), switching behavior
(Lam et al., 2010), word-of-mouth (Su et al., 2016; He et al., 2018), advocacy (Baskentli et al.,
2019; Stokburger-Sauer et al, 2010;2012), and loyalty (Ekinci et al., 2013; Kang et al., 2015;
Palmer et al., 2016). Also, the stronger the consumer feels identified with a brand, the higher
the perceived quality (Tran et al., 2020), satisfaction (Stokburger-Sauer et al, 2010; Pérez et al.,
2013), commitment (Su et al., 2016; Zhou et al., 2012), and distinctiveness (Berendt et al.,
2018). Moreover, the review results revealed that customer identification played a protective
role towards companies and their brands. Specifically, previous research provided evidence
that highly identified customers trusted brands (He et al., 2018) and showed resistance to
negative information about them (Elbedweihy et al., 2010).

This systematic review indicated that customer identification fostered consumers’
dispositions towards brands in a variety of ways. Specifically, identification with brands
promoted brand effect (Han et al., 2012), brand association/awareness (Tran et al., 2021),
brand attachment (Zhou et al., 2012), brand love (Dalman et al., 2019), brand passion (Albert
etal., 2013), and brand power (Orth et al., 2020). Identified customers could even develop hate
feelings toward competing brands (Itani, 2021). Previous research has also suggested that
customers who felt identified with companies engaged in various extra-role behaviors, for
instance, civic virtue, helping behavior, and co-creation (Paulssen et al., 2019).

3.5.3. Mediators

The reviewed articles included a variety of mediators (e.g., attitude towards advertisement,
brand affect, brand attachment, credibility, customer entitlement, moral reasoning strategy,
purchase intention, satisfaction, trust, value, willingness to support) on the link between
customer identification and its consequences. For instance, brand affect was found to mediate
the relationship between brand identification and brand loyalty (Han et al., 2016). In addition,
moral reasoning strategies, i.e., moral decoupling and moral rationalization, were proved to
mediate the impact of brand identification on purchase intention (Yu et al., 2021).

3.5.4. Moderators

Extant research has identified a variety of factors that strengthen or weaken the direct
relationships between customer identification and its antecedents. For example, the impact of
CSR on customer identification was positively moderated by the CSR reputation of the company
(Lii and Lee, 2012). Also, Stokburger-Sauer et al. (2012) revealed that consumers’ degree of
involvement with the brand's product category elevated the positive influence of brand—self
congruency, brand distinctiveness, brand social benefits, brand warmth, and brand experience.
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Figure 5: Summary of Research on Customer Identification
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Systematic review findings also showed that several factors foster or weaken the
relationship between customer identification and its outcomes. For example, cultural values,
namely individualism/collectivism, and uncertainty avoidance were found to moderate the
relationships between customer identification and identity-sustaining and identity-promoting
behaviors (Lam et al., 2012). Identity salience was also an important factor on the consequence
side of consumer identification. Accordingly, consumers’ identification with a company was a
stronger predictor of loyalty in case of high identity salience (Marin et al., 2009). Time was
another moderating factor that has been commonly examined in the relevant body of literature
(Haumann et al., 2014; Homburg et al., 2019; Lam et al., 2010; Palmer et al., 2016). For instance,
Homburg et al. (2009) proved that the contribution of customer-company identification on
loyalty and willingness to pay was stronger for customers who had a long relationship with the
company. On the other hand, these effects were weaker in shorter relationships.

4. Gaps and Directions for Future Research

The first important aspect outlined by this systematic literature review is the lack of
consensus on the exact conceptualization of customer identification. While some authors view
customer identification as a unidimensional cognitive construct (e.g., Stokburger-Sauer et al.,
2012), some others claim that this construct has a multidimensional nature, comprising
affective, cognitive, and evaluative dimensions (Lam et al., 2010). Therefore, future researchers
should address this issue in their studies. They should provide a clear conceptualization of
customer identification with a solid theoretical underpinning.

This review study identified a variety of gaps in the methodological approaches followed in
the previous customer identification literature. Firstly, most of the research on customer
identification has been quantitative in nature (97.1%). This is most likely because several well-
established measurement scales for the customer identification construct are available in the
literature (i.e., Escalas and Bettman, 2003; Stokburger-Sauer et al., 2012). Future research
should investigate the construct by employing qualitative or mixed-method approaches as such
methods would provide a deeper understanding of the roots and evolution of customer
identification. Moreover, although customer identification is not a new concept in marketing
literature, there is still a lack of knowledge on the role of customer identification in several
research contexts. For instance, there is little knowledge on how the Covid-19 pandemic would
influence consumers’ identification with brands. Therefore, qualitative research would be very
helpful and necessary in gaining initial insight into the topic. The big majority of studies (92.4%)
performed a cross-sectional study design. This is probably because longitudinal studies require
more time and budget. Also, their administration is rather more difficult than cross-sectional
studies. Concerning the unit of analysis, our review of the relevant literature demonstrates that
scant attention has been directed to the evolution of B2B customers’ identification with
suppliers (He et al., 2018; Homburg et al., 2013). Therefore, more emphasis on the application
of customer identification in B2B settings (such as wholesaling, construction, and engineering)
should be given in future research. Heretofore, no study has been conducted on the role of
customer identification in the public sector. In many countries, governments hold the
responsibility for several sectors, such as transportation, telecommunication, and postal
services. It is, therefore, worth investigating the determinants of public sector customers’
identification as well as its contribution to the governments’ performance. The geographic
focus should also be extended to take into account other areas in the world. Notably, the
present systematic review revealed that most of the research on customer identification has
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been conducted in a limited number of countries. More research on Africa, Latin America, and
Oceania regions is urgently needed. Also, the emerging economies where dynamic customer
responses towards domestic and foreign products are observed should be given enough
attention. A cross-cultural examination of customer identification could be a good contribution
as well. Finally, our synthesis of findings also generated that response rate, nonresponse bias,
and common method bias have been neglected in a significant number of articles. However,
the assessment of these statistical issues using appropriate methods is necessary to evaluate
the study in terms of the representativeness of the sample and measurement reliability.
Therefore, future scholars are strongly advised to give enough importance to these
methodological issues in their quantitative studies.

Concerning the established relationships of customer identification with other constructs,
our synthesis of findings generated that only age has been studied as a moderating factor in
the relationship between customer identification and its antecedents (Delgado-Ballester and
Fernandez Sabiote, 2015). Brand managers would utilize demographic differences as the
determinants of customer identification when forming their branding strategies. Therefore, we
encourage future research to investigate the moderating roles of other possible demographic
characteristics of customers (e.g., gender, education, income) in generating strong customer
identification. Similarly, our review of the marketing literature reveals that only a handful of
papers have investigated the personality factors in the customer identification context. Thus,
examining the roles of a variety of personality aspects, such as Big Five personality traits,
religiosity, and materialism, would offer interesting findings on customer identification.

Research on the role of customer identification in international branding is quite sparse
(Sichtmann et al., 2019). International or global brand owners would benefit from research
findings that reveal culture-related antecedents or consequences of brand identification to
better decide on foreign market entry, advertising, and promotion strategies. For example, the
three centrism aspects, i.e., ethnocentrism, cosmopolitanism, and Xenocentrism (Prince et al.,
2016), could determine the degree of consumers’ identification with domestic and/or foreign
brands. Therefore, more studies on the role of customer identification in this field are urgently
needed.

This systematic review highlights that the extant literature has primarily focused on the
positive outcomes of customer identification. However, especially the extremely higher level
of customer identification is likely to result in negative consequences for customers or
companies. It would thus be valuable for both theory and practice to explore the possible
negative outcomes of brand identification in future research.

As a final remark, several other moderating factors could be a topic of future research on
brand identification. For instance, future studies can explore the moderating role of the place
of shopping, i.e., online, or offline, on the link between customer identification and customer
attitudes and behaviors towards retail brands. This way of investigation would not only
contribute to the retailing literature but also provide valuable information to omnichannel
retailers.
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5. Conclusion

In this study, we presented a comprehensive review of customer identification and in turn
identified the gaps for future research. To our knowledge, this is the first systematic literature
review focusing on customer identification. Specifically, we have contributed to the literature
by providing an answer to five research questions. First, the present study provided an
overview of the definitions of customer identification. Second, this study assessed the
alternative conceptualizations and theories used in customer identification research. That is,
by identifying key theories and paradigms that have been utilized to explain customer
identification, this review paper made an important contribution to the relevant literature.
Third, the analysis of the citation counts revealed the most influential articles in the previous
customer identification literature. Fourth, we provided an integrative understanding of the
methodological aspects followed in the previous research. Finally, the key antecedents and
consequences, as well as mediators and moderators that have been connected to the customer
identification construct were scrutinized. Furthermore, based on the study findings, we
identified several gaps along with suggestions for future researchers when structuring their
conceptual frameworks. In particular, we emphasized promising areas of brand identification
research with reference to theory, methodological design, and relationships with various
variables.

From a practical standpoint, the study findings could be used by brand managers to gain
and sustain a competitive advantage in the marketplace. Marketers who pursue creating strong
identification between customers can have a better understanding of the possible ways of
reaching this goal. They are advised to consider various benefits of identification when planning
their brand strategies.

It should be noted that the findings of this study should be interpreted in light of some
limitations. First, this systematic review of customer identification was based on the inclusion
of papers published in journals ranked 3, 4, and 4* in the AJG 2021 list. Subsequent studies
could also include other journals in their review samples. Second, we only used journal articles
and excluded other forms of papers (such as books, book chapters, conference proceedings,
etc.) from our review sample. Therefore, we might have missed some valuable information that
could be captured from the excluded papers, which in turn may decrease the generalizability
of the findings. Future work may include these types of publications to have a broader
understanding of customer identification. Lastly, future research could involve meta-analysis
that would enable the assessment of the statistical findings extracted from the relevant
customer identification articles.
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1. Girig

Glinimuzde galkantili ve belirsiz bir calisma ortamiyla karsi karsiya kalan kamu kurumlari
performansi ve hizmet sunumunu iyilestirme baskisi altindayken, ayni zamanda surdurulebilir
bir sekilde daha aziyla daha fazlasini yapmaya ¢alismaktadir (Schwarz vd., 2016: 1; Thu ve Anh,
2017: 58). Vigoda-Gadot, Eldor ve Schohat’a (2013: 522-523) gore kamu sektoriiniin
sorumlulugu, devlete ve vatandaslarina karsi bir “misyon” duygusuyla kamu politikasini tesvik
etmektir. Bu benzersiz ama¢ duygusu, sadece isi yapmaktan ziyade hizmet eden, kendini
adamis, ilgili ve bagh kamu calisanlarini gerektirmektedir. ise adanmislik, ayni zamanda
vatandaslarla misteri olarak ilgilenmek, artan duyarlilik ve bir kamu gérevini tamamlamak igin
resmi gorevlerin 6tesine gegcmek gibi baslica yeni kamu ydnetimi degerleriyle de uyumludur.

ise adanmisligi tesvik etme arzusu diinya capindaki kamu idarelerinin temel ilgi alanlarindan
biridir (Breaugh, 2020: 1). Luu’ya (2019: 789) gore vatandaslar, yavas yavas degisen idari
standartlarin 6tesinde kaliteli kamu hizmetini giderek daha fazla talep ettigi icin kamu
¢alisanlarinin rol gerekleri dahilinde ve otesinde hizmet davranislarina etkin bir sekilde
adanmaya yonlendirmek gerekir. Borst’a (2018: 2) gore daha az kaynakla daha iyi performans
gostermeleri beklenen kamu kurumlari, tatmin olmus (pasif) ¢alisanlar yerine adanmis kamu
calisanlarina daha fazla ihtiyac duymaktadir. Pritchard (2008) burokratik yapilar, algilanan
birokrasi, seffafligin olmamasi ve siyasi liderlik gibi kamu sektéru 6zelliklerinden dolayi, kamu
orgitlerinde ise adanmishgin daha da 6nemli olabilecegini savunmaktadir (Akt: Noesgaard ve
Hansen, 2018: 1047). Shim, Park, Keum ve Kim’e gére (2020: 2) daha yiksek ise adanmishk
dizeyine sahip bireyler, kurumun misyonunu coskuyla yerine getirmeye, kendilerini adanmaya,
musterilerine daha iyi hizmet sunmaya tamamen odaklanmaya ve psikolojik iyilik hallerini
koruyarak islerinde motivasyon ve enerjiyi daha iyi sirdiirmeye daha yatkindirlar. Bu nedenle
ise adanmislik, kamu c¢alisanlarinin daha iyi hizmetler sunmasini ve yiksek diizeyde is
motivasyonunu strdiirmesini saglayan bir psikolojik deneyimi temsil eder (Bakker, 2015: 728).

ise adanmislik, “bireysel bir calisanin arzu edilen érgiitsel sonuglara yonelik bilissel, duygusal
ve davranissal durumu” olarak tanimlanabilir (Shuck ve Wollard, 2010: 103). Choi, Tran ve Park
(2015:931) ise adanmishgin, 6rgltsel basarinin en 6nemli itici gliclerinden biri olabilecegini ileri
sirmistlr. De Clercq, Bouckenooghe, Raja ve Matsyborska’ya (2014: 184) gére adanmis
calisanlar daha uretkendir, islerinden zevk alirlar ve digerleri igin 6nemli bir ilham kaynagi olarak
islev gorirler. Arastirmalar gergekten de ise adanmishgin psikolojik saglik, yénetsel etkinlik ve
misteri sadakati, kisisel inisiyatif alma ve ekstra rol davranisi, 6rgitsel baglilik ve is performansi
gibi birgok bireysel ve orgltsel sonucu etkiledigini ortaya koymustur (Salanova ve Schaufeli,
2008: 118; Decuypere ve Schaufeli, 2019: 2; Schaufeli ve Bakker, 2004: 294). Bu nedenle, ise
adanmislik, orgiitlerin galisanlarin 6rgitsel basariya ve kendi refahlarina katkida bulunmalarina
yardimci olan gii¢ll ve kullanisl bir yonetim araci olarak kabul edilir (Singh, 2016: 105; Muller
vd., 2019: 2).

ise adanmislik, is talep-kaynak modelinin 6nemli bir sonucu olarak kabul edilmektedir (Bao
vd., 2018: 407; Noesgaard ve Hansen, 2018: 1047; Chen ve Peng, 2021: 1064). Bu modele gore
is kaynaklari, hedeflere ulasilmasina yardimci olan, is taleplerini en aza indiren ve siklikla kisisel
bilyiime ve gelismeyi destekleyen bir isin unsurlaridir (Bakker ve Demerouti, 2008: 211). ise
adanmishigin is kaynaklari (6rnegin, stpervizor destegi, performans geri bildirimi, yetenek
cesitliligi, 6zerklik ve 6grenme firsatlari) ve kisisel kaynaklarin (6rnegin, dayaniklilik, 6z-yeterlik,
iyimserlik) mevcudiyeti ile artirildigina ve ayni zamanda is taleplerinin seviyesinden de (6rnegin,
is baskisi, duygusal, zihinsel ve fiziksel talepler) olumsuz bir sekilde etkilendigine inanilmaktadir
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(Sousa ve van Dierendonck, 2017: 16; de Sousa ve van Dierendonck, 2014: 878). Bu
perspektiften hizmetkar liderlik yonelimli yoneticiler, ¢alisanlara kisisel biyime ve
gelismelerinde yardimci olma ve onlari daha fazla ise adanmisliga yol agan 6zverili davranislarla
icsel olarak motive etme konusunda potansiyel bir kaynak olarak goérilmektedir (Rabiul vd.,
2021:5).

Bu calisma kamu calisanlarinin hizmetkar liderlik algisinin ise adanmislik dizeylerine
etkisinde psikolojik gliclendirmenin aracilik roliiniine odaklanmaktadir. Hizmetkar liderlik, ise
adanmisligl artirabilecek ve calisanlarin refahini ve performansini iyilestirebilecek bir model
olarak giderek daha fazla kabul edilmekle birlikte (de Sousa ve Van Dierendonck 2014: 893; De
Clercqvd., 2014: 189; Carter ve Baghurst, 2014: 254), kamu sektériinde hizmetkar liderlik (Miao
vd. 2014: 1) ve 6zellikle de hizmetkar liderlik ile ise adanmislik arasindaki iliski hakkinda sinirl
arastirma bulunmaktadir (Slack vd., 2019: 2; Shim vd., 2020: 2). Ote yandan, Chen ve Peng
(2021: 1064) hizmetkar liderlik ve ise adanmislik arasindaki iliskinin dogrudan olmayabilecegine
dikkat cekmislerdir. Bu calisma, hem hizmetkar liderlik, ise adanmislik ve psikolojik gliclendirme
arasindaki iliskileri hem de psikolojik giiclendirmenin hizmetkar liderlik ve ise adanmishk
arasindaki iliskide aracilik roliinli kamu sektori baglaminda ele alarak alan yazina katki
saglamayl amaglamaktadir.

2. Kavramsal Cerceve

Hizmetkar liderlik kavrami ilk kez 1970 yilinda Herman Hesse’nin “Doguya Yolculuk” isimli
romanindan esinlenen Robert Greenleaf tarafindan ortaya atilmistir. Hizmetkar liderlik ahlaki
bir temele dayali, hizmet etme motivasyonu lizerine kuruludur. Greenleaf (1977) tarafindan
hizmetkar liderlik su sekilde tanimlanmistir (Akt: de Sousa ve van Dierendonck, 2014: 880;
Sousa ve van Dierendonck, 2017: 14);

“Hizmetkdr-lider 6nce hizmetkérdir [...] insanin hizmet etmek istedidi dodal bir duyguyla
baslar, sonra bilingli secim, kisiyi liderlik etmeyi arzulamaya sevk eder. Bu kisi, belki de
ahsilmadik gii¢ kullanimi veya maddi miilk edinme ihtiyaci nedeniyle, énce lider olan
kisisen keskin bir sekilde farkhdir [...]” (Greenleaf, 1977: 7).

Bu tanima gore hizmetkar liderler icin takipgilerinin ihtiyaclarini karsilamak, kisisel ¢cikar ve
maddi milkiyet elde etmekten daha onceliklidir (van Dierendonck, 2011: 1230). Her seyden
once liderlik yapan lider ve her seyden 6nce hizmet eden lider iki ayri ug noktada yer alir (Eren
ve Yalgintas, 2017: 853).

Hizmetkar liderlik, pasif veya glicsiiz degildir; “bilingli olarak kontrol edilen ve comertce
paylasilan, vazgecilmeyen kisisel glic” olarak karakterize edilir (Asag-Gau ve van Dierendonck,
2011: 466). Hizmetkar liderligi diger liderlik yapilarindan ayiran en énemli 6zellik bitincul
dogasidir. Hizmetkar liderlik, genellikle dontsiimci, etik ve otantik liderlik gibi diger liderlik
tarzlarinda bireysel veya kismen ele alinan ancak hicbir zaman tamamen ele alinmayan farkli
boyutlari iceren butlncil bir liderlik modelini temsil eder (Neubert vd., 2008: 1222; Sendjaya
ve Cooper, 2011: 417). Ornegin, 6rgitin iyiligini nihai hedef olarak belirleyen déniisiimcii
liderlik tarzindan farkh olarak hizmetkar liderlik, takipgcilerin psikolojik saghklari, duygusal
olgunluklari ve etik bilgelikleri gibi bircok alanda gelismesine ve biyliimesine odaklanir (Hu ve
Liden, 2011: 853; Van Dierendonck vd., 2014: 546). Hizmetkar liderlik, ayrica ahlaki unsurlari da
iceren hem etik hem de otantik liderlik tarzlarinin aksine, takipgileri, 6érgiitiin misterileri,
topluluklar ve hatta bir bitiin olarak toplum dahil olmak tizere 6rgiitiin tim paydaslarinin refahi
ile ilgilidir (Ehrhart, 2004 69; Walumbwa vd., 2010: 518; Eva vd., 2019: 113).
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Hizmetkar liderlik, “kisinin kendi ¢ikarinin 6tesine gecmesini” (van Dierendonck, 2011: 1230)
ve liderin sadece 6rgitiin basarisina karsi degil, ayni zamanda takipcilere, 6rgitiin musterilerine
ve diger paydaslarina karsi da ahlaki sorumluluklarini vurgular (Peterson vd., 2012: 569).
Hizmetkar liderler takipgilerinin kendi iyilikleri icin gelismelerini isterler ve takipgilerin gelisimini
sadece liderin veya 6rgiitin amaglarina ulasmak icin bir arag olarak degil, basli basina bir amag
olarak gorirler (Ehrhart, 2004: 69). Liden Wayne, Zhao ve Henderson’a (2008: 162) gore
hizmetkar liderlik, takipgilerin igcindeki en iyiyi ortaya ¢ikarmak igin bir temel saglar. Hizmetkar
liderler takipgilerinin yeteneklerini, ihtiyaglarini, arzularini, hedeflerini ve potansiyelini anlamak
icin bire bir iletisime glvenirler. Her bir takipcinin benzersiz 6zellikleri ve ilgi alanlari hakkinda
bilgi sahibi olan liderler, daha sonra takipcilerine potansiyellerini gerceklestirmeleri icin
yardimci olur.

Hizmetkar liderlik, takipgilerinin iyiligini liderin kisisel ¢ikarlarinin 6niine koyan nezih, ahlaki
ve insan odakli bir liderlik felsefesi olarak gorilmektedir (Baykal, 2020: 275). Hizmetkar liderlik,
kisisel glic veya prestij icin degil, baskalarina oldugu kadar érgitlerine ve topluma da hizmet
etmek icin dogustan gelen bir arzudur (Liu, 2019: 1100). Eva, Robin, Sendjaya, van Dierendonck
ve Liden (2019: 114) hizmetkar liderler, i¢sel olarak baskalarina fayda saglamak ve dissal olarak
daha biyiik topluluga fayda saglamak igin takipginin ihtiya¢ ve gikarlarina bire bir 6ncelik
vermesi olarak tasvir edilen liderlige yonelik diger odakh gidilere sahip olduguna isaret
etmektedir. Hizmetkar liderler, insanlari gliclendirir ve gelistirirler; algakgdnullliik gosterirler,
otantiktirler, insanlari olduklari gibi kabul ederler, yon verirler ve bitinin iyiligi icin calisan
sorumlu yoneticilerdir (Van Dierendonck, 2011: 1232) ve ayni zamanda takipgilerinin
potansiyellerini gelistirmeye odaklanarak en iyi is performansini sergilemeleri igin ilham verirler
(Van Dierendonck vd., 2014: 546). Canavesi ve Minelli’ye (2021: 3-4) gére hizmetkar liderlerin,
otoriter glic empoze etmeden yerlesik orgitsel hedeflere ulasmak igin takipgileriyle isbirligi
yaptiklari anlamina gelen, etik ilkelere dayali benzersiz bir 6rgit kiltlri yaratirlar.

ise adanmishk, ¢alisanlarin fiziksel, duygusal ve bilissel cabalarini islerinin faydalari igin
adadiklari bilissel bir durumu temsil eder (Kahn, 1990: 694). Bir anlamda tiikenmisligin karsiti
olarak gériilebilir (Sousa ve van Dierendonck, 2017: 16; Coetzer vd., 2017: 2). ise adanmislik,
dinglik, adanma ve yogunlasma ile nitelendirilen, pozitif, tatmin edici ve isle ilgili bir bilissel
durum olarak tanimlanir. Bir duygu gibi anlik ve belirli bir durumdan ziyade, katilim, herhangi
bir belirli nesne, olay, birey veya davranisa odaklanmayan daha kalici ve yaygin bir duygusal-
bilissel duruma atifta bulunur (Schaufeli vd., 2002: 74). Dinglik, calisirken yiiksek dlizeyde enerji
ve zihinsel dayanikhlk, bireyin isini yaparken en iyi ¢abayi gosterme arzusu ve zorluklar
karsisinda israrci olmasi anlamina gelir. Adanmislik, bireyin kendi isine daha glgli bir sekilde
dahil olmasini ve bir dnem, cosku, ilham, gurur ve meydan okuma duygusu yasamayi tanimlar.
Yogunlasma, bireyin isine tamamen konsantre olmasi anlamina gelir ki, zamanin nasil gectigini
ve isten ayrilmanin zor oldugunu hissetmesine isaret eder (Stander ve Rothmann, 2010: 2; Jose
ve Mampilly, 2015: 234). Noesgaard ve Hansen’e 2018: 1047) gore ise adanmislik, slirekli olarak
pozitif bireysel ve orgitsel dizeydeki sonuclarla iliskilendirildiginden, orgltsel basari igin
stratejik bir zorunluluk olarak kabul edilir.

ise adanmuslik, aslinda isveren/lider ile calisan arasinda karsilikli bir iliski olarak kabul edilir
(Zeeshan, 2021: 6). Hizmetkar liderler, takipgilerin bliyiimesini ve gelismesini 6rgitin ve kendi
onceliklerinin lizerinde tutarlar (Eva vd., 2019: 114; van Dierendonck ve Nuijten, 2011: 250) ve
takipcilerin maksimum potansiyellerine ulasmalari ve optimal 6rgitsel ve kariyer basarisi elde
etmeleri icin blylimelerine yardimci olurlar (Liden vd., 2008: 163) ve bu sayede hizmetkar
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liderler takipgilerinin en iyi yonlerini ortaya ¢cikarmaya odaklanarak yiksek diizeyde kisisel eneriji
ile islerine yonlendirmeye tesvik eder (De Clercq vd., 2014: 189). Hizmetkar liderlerin
giclendirici ve gelistirici davranislari, liderler ve takipgiler arasinda yilksek kaliteli ikili iliskiler,
takipcilerin biyimesi ve gelismesi icin psikolojik olarak glivenli ve yenilik¢i alanlar yaratirlar
(van Dierendonck, 2011: 1247) ve bu psikolojik glivenlik, takipgilerin islerine duygusal olarak
adanmalarina katkida bulunur (De Clercq vd., 2014: 189). Hizmetkar liderler, bir vizyon
olusturur, takipgilerinin glivenini ve itimadini kazanir ve baskalarini etkiler (Akyiz ve Eren, 2013:
196). Hizmetkar liderler, takipgilere isleri yaptirmaya zorlamak veya manipdlatif yontemler
kullanmak yerine ikna etmeye calisirlar (Kaya ve Karatepe, 2020: 2080). Hizmetkar liderler
ahlaki, sosyal sorumluluk sahibidir ve takipgilerin ilgi alanlarini ve gelismelerini vurgular (Bao
vd., 2018: 407) ve takipgilerine kisisel destek ve rehberlik saglayarak ihtiyaglarini karsilamaya
cahsirlar ve boylece takipgilerinin diger her seyi unutarak islerine tamamen konsantre olmasini
saglarlar (De Clercq vd., 2014: 189) ve nihayetinde hem fiziksel (dinglik) hem de duygusal
(adanmislik) ve bilissel (yogunlasma) olarak ise adanmisliklarini daha da artirirlar. Hizmetkar
liderligin ise adanmighgi olumlu bir sekilde etkiledigi (6rnegin, Carter ve Baghurst, 2014; Sousa
ve van Dierendonck, 2017; De Clercq vd., 2014; Bao vd., 2018; Cinnioglu ve Sacli, 2019; Kaya ve
Karatepe, 2020; Kir ve Karabulut, 2021; Canavesi ve Minelli, 2021; Zeeshan, 2021), ampirik
arastirmalarla da dogrulamistir. Tartisilan teorik temellere ve ampirik kanitlara dayanarak
asagidaki hipotez olusturulmustur.

H,= Hizmetkar liderligin ise adanmiglik Gzerinde pozitif bir etkisi vardir.

Psikolojik gliclendirme, bireylerin istihdam baglami (izerinde sahip olduklari kontrol ve
hakimiyet duygusuna atifta bulunur (Moura vd., 2015: 127). Psikolojik gliclendirme, bireyin is
roliine yonelimini temsil eden anlam, yetkinlik, 6zerklik ve etki olmak lzere dort bilisle ortaya
cikan icsel bir gérev motivasyonu olarak tanimlanir (Spreitzer, 1995: 1443). Anlam, bireylerin
bir is rolinin gereklilikleriyle inanclari, degerleri ve davranislari arasindaki uyumu icerir (Bolat
vd., 2016: 81). Anlam, amag duygusu veya kisisel baglantiy1 yansitir (Mishra ve Spreitzer, 1998:
577) ve bir bireyin kendini kisisel olarak 6nemli ve isine uygun hissetmesi anlamina gelir (Zhang
ve Bartol, 2010: 110). Yetkinlik, bireyin elindeki gérevi ustaca yerine getirebilme derecesini ve
calisanlarin gorevleri basaril bir sekilde yerine getirme inancini yansitir (Stander ve Rothmann,
2010: 2). Ozerklik, bireylerin mesleki faaliyetleri baslatma, diizenleme ve planlama konusunda
ozgirlige ve bagimsizliga sahip olduklarini hissetmesine ve algilamasina atifta bulunur
(Newman vd., 2017: 52; Ghalavi ve Nastiezaie, 2020: 245). Etki, genel olarak ¢alisanlarin
orgitsel sonuglari etkileme yetenekleri hakkindaki algilarini ifade eder (Zorlu ve Avan, 2019:
296). Spreitzer'e (1995: 1444) goére calisanlar is yasamlari Gzerinde bir miktar kontrol sahibi
olduklarini algiladiklarinda psikolojik gliclendirme ortaya cikar.

Calisanlari glglendirmede etkili olan faktorlerden biri de liderlik tarzidir (Ghalavi ve
Nastiezaie, 2020: 246). Hizmetkar liderler, takipgilerin potansiyelini en lst dliizeye ¢ikarmasina
izin veren kosullari yaratmaya odaklanir (Asag-Gau ve van Dierendonck, 2011: 466). Hizmetkar
liderler, takipcilere potansiyellerine ulagsmalari ve optimal orgiitsel ve kariyer basarisi elde
etmeleri igin bliyime ve gelisme firsatlari saglayarak (Ehrhart 2004: 69; Liden vd., 2008: 163;
Newman vd., 2017: 52) ve takipgilerini sadece kendi gikarlari igin kullanmak yerine ahlaki bir
sorumluluk duygusu ile saygi duyarak ve karsilikli gliven insa ederek (Carter ve Baghurst, 2014:
454; Tripathi vd., 2021: 6), islerinin anlamhligina iliskin algilarini gliclendirebilir (Thelen ve Yue,
2021: 3805). Hizmetkar liderler, ayni zamanda takipgilerinin kendi kisisel kariyer hedeflerine
ulasmak ve is rollerini basariyla yerine getirmek igin gereken bilgi, beceri ve yetenekleri
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gelistirmelerini destekleyerek ve tesvik ederek, yetkinlik duygularini da glglendirebilir
(Newman vd., 2017: 53; Zorlu vd., 2019: 297; Yang vd., 2019: 3). Hizmetkar liderler, vizyon ve
yon belirlemekle birlikte, amaca nasil ulasilacagl konusunda karari takipgilerine biraktigi icin
(Bolat vd., 2016: 86), is yerinde daha fazla 6zgirliik ve bagimsizlik duygularini tesvik edebilir ve
boylece galisanlarin 6zerklik algilarini gelistirmeleri muhtemeldir (van Dierendonck 2011: 1233;
Newman vd., 2017: 53). Hizmetkar liderler, takipgilerini karar alma sireglerine dahil ederek
onlara islerinde ve bir bitin olarak orgltte sahip olduklari 6nemli etkileri anlamalar igin
firsatlar sunarlar (Tripathi vd., 2021: 6) ve nihayetinde hizmetkar liderler, takipgilerin anlam,
yetkinlik, 6zerklik ve etki algilarini artirarak, psikolojik olarak giiclendiriimesi muhtemeldir.
Hizmetkar liderligin psikolojik gliclendirmeyi olumlu bir sekilde etkiledigi (6rnegin Asag-Gau ve
van Dierendonck, 2011; Bolat vd., 2016; Newman vd., 2017; Baykal vd., 2018; Yang vd., 2019;
Zorlu vd., 2019; Ghalavi ve Nastiezaie, 2020; Tripathi vd., 2020; Thelen ve Yue, 2021), ampirik
arastirmalarla da dogrulamistir. Tartisilan teorik temellere ve ampirik kanitlara dayanarak
asagidaki hipotez olusturulmustur.

H,= Hizmetkar liderligin psikolojik gliclendirme Uzerinde pozitif bir etkisi vardir.

Psikolojik giclendirme, kisinin isiyle ilgili olarak kendi kendini kontrol etme duygusunu ve
kisinin is roltine aktif katilimini yansitan i¢sel bir gérev motivasyonunu ifade eder (Meng ve Sun,
2019: 983). Psikolojik olarak giiclendirilmis calisanlar son derece Uretkendir ve sonuglari
bireysel ve orgitsel diizeyde olumlu yonde etkileme potansiyeline sahiptir (Liden vd., 2000:
407). Meyerson ve Kline’a (2008: 447) gore psikolojik gliclendirme, gii¢lendirilmis bir ¢calisma
ortaminda insanlarin kendilerini ne kadar yetkin veya yetenekli hissettikleri ile ilgilidir. islerini
basarili bir sekilde yerine getirme yetenekleri konusunda kendilerini daha yetkin hisseden
kisiler, islerinden daha fazla tatmin hissederler, érgiitlerine daha etkili bir sekilde bagli olurlar,
daha duasiik isten ayrilma niyeti sahiptirler ve ayrica daha disiuk diizeyde psikolojik
giclendirmeye sahip olanlardan daha olumlu is performansi gosterirler. Seibert, Wang ve
Courtright (2011: 983) psikolojik gliclendirmenin galisanlarin is rollerini ve is birimlerini
sekillenmesine ve degisen durumlarla olumlu bir sekilde basa ¢ikmasina yardimci oldugunu ileri
sirmistlr. Buna karsilik, psikolojik gliclendirmenin ise adanmisligi olumlu bir sekilde etkiledigi
(Stander ve Rothmann, 2010; Tastan, 2014; Jose ve Mampilly, 2015) ampirik arastirmalarla
dogrulanmistir. Bu arastirma kapsaminda de Sousa ve van Dierendonck (2014: 878) ¢alismasina
paralel olarak, psikolojik gliclendirmenin hizmetkar liderligin ise adanmislik Gzerindeki etkisinde
aracl bir mekanizma olabilecegi dusUnilmektedir. Tartisilan teorik temellere ve ampirik
kanitlara dayanarak asagidaki hipotezler olusturulmustur.

Hs= Psikolojik gliclendirmenin ise adanmislik Gzerinde pozitif bir etkisi vardir.

Ha= Psikolojik gliclendirmenin, hizmetkar liderlik ve ise adanmislik arasindaki iliskide aracilik
rold vardir.
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3. Arastirma Metodolojisi
3.1. Arastirmanin Amaci

Bu arastirmada, psikolojik gliclendirmenin hizmetkar liderlik ve ise adanmislik arasindaki
iliskide aracilik rolinin test edilmesini de dahil olmak (izere, hizmetkar liderlik, ise adanmislik
ve psikolojik gliclendirme arasindaki iliskileri Gaziantep ilinde farkli kurumlarda goérev yapan
kamu calisanlari baglaminda incelemesi amaglanmistir. Elde edilen sonuglar ile etkili liderlik
yoluyla kamu sektoériinde reformlari tegvik eden kamu sektori yoneticileri, kamu kurumlari ve
hikimetlerin uygulanmasi icin dnemli teorik ve pratik katki saglanacagi umulmaktadir.

3.2. Arastirmada Veri Toplama Yontemi ve Kullanilan Olgekler

Bu arastirmada, sosyal bilimler alaninda birinci dereceden veri toplamada yaygin bir sekilde
kullanilan anket teknigi kullaniimistir. Daha fazla katilimciya ulasmak icin 5li Likert Olgegi (1=
Kesinlikle katilmiyorum ve 5= Kesinlikle katiliyorum) derecelendirmesi dikkate alinarak, Google
Form’da doért kisimdan olusan online anket formu hazirlanmistir. Bu anket formunda alti
sorudan olusan sosyo-demografik 6zelliklere, hizmetkar liderlik 6lgegi, psikolojik glglendirme
oOlgegi ve ise adanmislik 6lgegine yer verilmistir.

Hizmetkar Liderlik Olgegi: Katimcilarin hizmetkar liderlik algilarini 8lgmek amaciyla Liden,
Wayne, Zhao ve Henderson (2008) tarafindan 28 ifade ve 7 boyutlu olarak gelistirilen ve daha
sonra Liden, Wayne, Meuser, Hu, Wu ve Liao (2015: 3) tarafindan tekrar gbzden gegirilerek 7
ifade ve tek boyutlu kisa formu olusturulan “Hizmetkar Liderlik Olcegi” kullanilmistir. Kili¢ ve
Aydin (2016: 110) tarafindan Tirkge'ye uyarlanan 6lgme aracinin Cronbach a katsayisi 0,87
olarak hesaplanmistir.

Psikolojik Giiglendirme Olgegi: Katiimcilarin psikolojik giiclendirme algilarini dlgmek icin
Spreitzer’in (1995: 1464-1465) gelistirdigi ve Surgevil, Tolay ve Topoyan’in (2013: 5378)
Tirkge’ye uyarladigl “Psychological Empowerment Scale (PES)” kullanilmistir. PES anlamhlik (3
ifade), yeterlilik (3 ifade), 6zerklik (3 ifade) ve etki (3 ifade) olmak lizere 4 alt boyuttan olusan
12 ifadeli bir Olgektedir. Surgevil, Tolay ve Topoyan (2013: 5387) tarafindan Cronbach a
katsayilari anlamhhk boyutu 0,89; yeterlilik boyutu 0,85; 6zerklik boyutu 0,83 ve etki boyutu
0,84 olarak hesaplanmustir.

ise Adanmishk Olgegi: Katilimcilarin ise adanmishk diizeyini lcmek amaciyla Schaufeli,
Salanova, Gonzalez ve Bakker’in (2002: 88-89) gelistirdigi ve Turgut’'un (2011: 165) Tirkce'ye
uyarladigi “Utrecht Work Engagement Scale (UWES)” kullanilmistir. UWES dinglik (6 ifade),
adanmislik (5 ifade) ve yogunlasma (6 ifade) olmak Uzere 3 alt boyuttan olusan 17 ifadeli bir
Olcektedir. Orijinal Olgegin Cronbach a katsayilari dinglik igin 0,80; adanma igin 0,91 ve
yogunlasma igin 0,75 olarak rapor edilmistir. Turgut (2011) tarafindan Cronbach a katsayilari
dinglik boyutu 0,81; adanmighk boyutu 0,87 ve yogunlasma boyuttu 0,86 olarak hesaplanmigtir.

3.3. Arastirmanin Evreni ve Orneklem

Bu arastirmanin evrenini Gaziantep ilinde gorevli kamu calisanlari olusturmaktadir.
Arastirma verilerinin toplanmasi igin ana kitlenin tamamina ulasmadaki maliyet ve zamansal
kisithhklar nedeniyle gondlli kisiler (zerinde kolayda ornekleme ve kartopu ornekleme
yontemlerinin bir arada kullanilmasi uygun bulunmustur. Ana kiitle tam olarak bilinmedigi igin
bilimsel olgiitlere uygun bir sekilde drneklem biyukligini hesaplarken varyansi maksimum
kilan oran dikkate alinmistir. Bu gercevede, 6rneklem sayisi %5 anlam diizeyinde ve %5 hata
pay! ile 384 olarak hesaplanmistir (Blyukoztirk vd., 2009: 96; Ural ve Kilig 2013: 47). Etik kurul
izni alindiktan sonra 15 Ocak 2022 ile 15 Mart 2022 tarihleri arasinda yilratilen veri toplama
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slireci boyunca anket linkinin gonderildigi katilimcilardan anketi doldurduktan sonra en az bir
kisiye yollamasi istenmistir. Bu sekilde Gaziantep ilinde farkli kurumlarda gorev yapan 440 kamu
calisani geri donis saglanmistir.

Arastirmanin 6rneklemini olusturan 440 katihmcidan 227’si (%51,6) kadin; 213’G (%48,4)
erkek; 338'i (%76,8) evli ve 102’si (%23,2) bekardir. Katilimcilarin 23’Gniin (%5,2) 25 yas veya
altinda, 80’inin (%18,2) 26-30 yas araliginda, 156’sinin (%35,5) 31-40 yas araliginda, 124’Unin
(%28,2) 41-50 yas araliginda ve 57’sinin 51 yas ve (zerinde (%13) oldugu tespit edilmistir.
Katihmcilarin 18'i (%4,1) lise, 43'U (%9,8) on lisans, 303’0 (%68,9) lisans, 76’s1 (%17,3) lisansusti
egitim diizeyine sahiptir. Katilimcilarin 217’si (%49,3) 1-5 yil arasinda; 109'u (%24,8) 6-10 yil
arasinda; 59'u (%13,4) 11-15 yil arasinda; 17’sinin (%3,9) 16-20 yil arasinda; 38’i (%8,6) 21 yil ve
Uzerinde Gaziantep ilinde ayni kurumda calistig1 ve 89’unun (%20,2) 1-5 yil arasinda; 103’linlin
(%23,4) 6-10 yil arasinda; 70’inin (%15,9) 11-15 yil arasinda; 60’inin (%13,6) 16-20 yil arasinda;
118’inin (%26,8) 21 yil ve Uzerinde zamandan beri kamu personeli olarak gorev yaptigi
belirlenmistir.

4. Bulgular

Arastirma kapsaminda kullanilan her bir 6lgegin glvenirlik ve yapi gegerlilikleri test etmek
amaciyla Cronbach a katsayilari, agiklayici faktor analizi (AFA) ile dogrulayici faktor analizi (DFA)
uygulanmistir. Tablo 1’de “ise Adanmislik Olcegi”, “Hizmetkar Liderlik Olgegi” ve “Psikolojik
Guglendirme Olgegi” ile ilgili Cronbach a katsayilari ve AFA sonuglari sunulmustur.

Tablo 1: Olgeklerin Agiklayici Faktdr Analizi Sonuclari

Hizmetkar Liderlik, ise g o _2 5 X g o ’§° o =
5 = , ) 2=

Adanmislik, Psikolojik s 238 g % £ 58 o 23%
Giiglendirme Olgeklerine s &3 S ~ £ f—)‘r;i Q a g - v
iliskin Faktorler £ S O > < E ]
Hizmetkar Hizmetkar 7 ,713-,870 ,897 4,354 62,207 62,207 865 1780,115 ,000
Liderlik Liderlik
ise Dinglik 629-769 871 4,485 26,380 70,875 ,889 5701,943 ,000
Adanmighk Adanmighk ,720-,794 ,901  4.069 23,935

Yogunlagma ,826-,897 ,931  3.495 20,560

Psikolojik Yeterlilik ,768-876  ,848 2,381 19,842
Giiclendirme  Ozerklik ,876-,891  ,873 2,310 19,247
Etki ,842-,890  ,842 2,283 19,027
Tablo 1’de gorildiugi tizere hizmetkar liderlik (KMO=,865; x?=1780,115; p=,000) dlcegi, ise
adanmishk (KMO=,889; x?=5701,943; p=,000) dlcegi ve psikolojik sézlesme (KMO=,770;
x2=2765,684; p=,000) dlcegi icin KMO degerlerinin 0,60’tan biiyiik olmasi ve Bartlett Kiiresellik
testi sonucu ki-kare degerinin anlamli gikmasi verilerin faktér analizine uygun olduguna isaret
etmektedir. Hizmetkar liderlik dlgeginin 6z degeri birden blyik tek faktérle toplam varyansin
%62,207'sini; ise adanmislik 6lgeginin 6z degeri birden blylk Ug¢ faktoérle toplam varyansin
%70,875'ini ve psikolojik gii¢clendirme o6lgeginin 6z degeri birden biyluk doért faktorle
%78,144’Un0 agikladig ve her bir 6lgege ait faktérlerin Cronbach a katsayisinin 0,70’ten biyik
oldugu gozlemlenmistir. Son olarak, faktor yiklerinin hizmetkar liderlik 6lgegi icin ,713 ile ,870;
ise adanmislik o6lgegi icin ,629 ile ,897 ve psikolojik gliclendirme o6lgegi icin ,768 ile ,891
araliginda degistigi tespit edilmistir. AFA sonucu kullanilan 6lgeklerin glvenilir, gegerli ve 6lgim
gucliniin yuksek oldugu ortaya konulmustur (Giirbiz ve Sahin, 2016: 312-319). Bununla birlikte,

6
5
6
Anlamlilik 3 ,773-926  ,857 2,403 20,029 78,144 ,770 2765,684 ,000
3
3
3
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olceklere ait carpikhk ve basiklik degerlerinin £2 sinirlari icinde oldugu ve verilerin normal
dagihm sagladigi tespit edilmistir (Tabachnick ve Fidell, 2013: 133).

Kullanilan élgeklerin yapi gegerliligini dogrulamak amaciyla DFA yapilmistir. Bu kapsamda
oncelikle AFA ile elde hizmetkar liderlik 6lgeginin tek faktorll yapisini, ise adanmislik 6lgeginin
¢ faktorla yapisini (dinglik, adanmishk ve yogunlasma) ve psikolojik s6zlesme 6lgeginin dort
faktorli (anlamlilik, yeterlilik, 6zerklik ve etki) yapisini dogrulamak amaciyla birinci diizey DFA
yapilmistir. Daha sonra ise adanmislik ve psikolojik giiclendirme 6lgeklerinin geneli igin ikinci
dizey DFA analizi yapilmistir. Tablo 2’de birinci diizey ve ikinci diizey DFA ile elde edilen uyum
iyiligi degerleri sunulmustur.

Tablo 2: Dogrulayici Faktér Analizi Uyum lyilik Degerleri

Olgek Model A df Ay?/df RMSEA AGFI  GFI CFI NFI IFI
<3 <.08 290 29 290 290 2,90
Hizmetkar Birinci Dlzey 13,549 8 1,694 ,040 ,970 ,991 ,997 ,992 ,997
Liderlik

ise Birinci Diizey 244,401 90 2,716 ,063 ,907 938 972 956 972
Adanmighk  ikinci Diizey 245,279 87 2,819 ,064 ,901 936 971 956 971
Psikolojik Birinci Dizey 123,065 48 2,564 ,060 931 957 973 956 973

Giiglendirme  ikinci Diizey 115,664 49 2,360 ,056 ,935 ,959 ,976 ,959 ,976

Tablo 2’de gorildugl Uzere hizmetkar liderlik, ise adanmishk ve psikolojik gliclendirme
oOlgeklerinin hem birinci diizey hem de ikinci diizey model uyum indeksi degerleri agisindan
iyi/kabul edilebilir iyiligi kriterlerini karsiladigi gérilmektedir (Meydan ve Sesen, 2011: 37). DFA
sonucu hizmetkar liderlik Olgeginin gbzlenen degiskenlerinin standardize edilmis faktor
yuklerinin ,631 ile ,873 arasinda degismesi ve psikolojik gliclendirme dlgeginin boyutlarini dlgen
gozlenen degiskenlerin standardize edilmis faktor yiklerinin ,716 ile ,951 arasinda degismesi
uyum gecerliliklerinin oldugunu dogrulamistir. Ote yandan ise adanmishk dlgeginin boyutlarini
olgen gozlenen degiskenlerin faktoér yukleri dikkate alinarak, 6lgim modelinin uyum iyiligi
degerlerini dusiren dinglik boyutuna ait 5’inci ifade modelden ¢ikarildiktan sonra standardize
edilmis faktor yukleri ,607 ile ,924 arasinda degismesi uyum gecerliliklerinin oldugunu
dogrulamistir (Bagozzi ve Yi, 1988: 81).

Hizmetkar liderlik, ise adanmislik ve psikolojik giclendirme degiskenlerine iliskin
katimcilarin degerlendirmelerini yansitan ortalama, standart sapma, Pearson korelasyon ve
Cronbach a degerleri Tablo 3’'te sunulmustur.

Tablo 3: Olgeklerin Ortalama, Standart Sapma, Korelasyon ve Cronbach a Degerleri

Degiskenler Ortalama  Std. Hata Hizmetkar ise Adanmishk Psikolojik
Liderlik Giiglendirme
Hizmetkar Liderlik 3,55 0,826 (0,897)
ise Adanmishk 3,89 0,574 0,222%* (0,861)
Psikolojik Gliglendirme 3,98 0,493 0,254** 0,434** (0,762)
**n<0,01

Tablo 3’de gorildigi Gzere hizmetkar liderlik degiskeni ile ise adanmishk (0,222**) ve
psikolojik giiclendirme (0,254**) degiskenleri arasinda disik dizeyde ve pozitif yonla bir
iliskinin oldugu ve ayni zamanda ise adanmislik degiskeni ile psikolojik gliclendirme (0,434*%*)
degiskeni arasinda orta dizeyde ve pozitif yonlu bir iliskinin oldugu saptanmistir. Aritmetik
ortalama ve standart sapma degerlerinin hizmetkar liderlik 6lgegi i¢cin 3,55+0,826; ise
adanmislik olgegi icin 3,89+0,574 ve psikolojik glclendirme 6lgegi icin 3,9810,493 oldugu
belirlenmistir.
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Hizmetkar liderligin ise adanmislik Gzerindeki etkisinde psikolojik gliclendirmenin aracilik
roll Baron ve Kenny’nin (1986) ortaya koydugu sartli asamalar (Preacher ve Kelley, 2011: 93),
Andrew Hayes’in (2018) gelistirmis oldugu IBM SPSS lzerinde calisan PROCESS v3.4 makro
uygulamasi ve Sobel testiyle incelenmistir. Hayes’in 6nerisi ile bagimsiz degisken olarak
hizmetkar liderligin (X) ve bagimli degisken olarak ise adanmisligin (Y) ve araci degisken olarak
psikolojik gliglendirmenin (M) tanimlandigi “model 4” kullanilmistir. Bu bootstrap teknigine
dayanan dolayl etki yaklasimi ile gergeklestirilen regresyon (araci etki analizi) analizi igin %95
guven araliginda (BootCl [BootLLCl alt sinir ile BootULCI Ust sinir] degerlerinin sifir (0) degerini
icermedigi aralik), 5.000 yeniden 6rnekleme secenegi ile bootstrap katsayilari hesaplanmistir
(Hayes, 2009: 414). Tablo 4’de arastirma kapsaminda gerceklestirilen regresyon analizi
sonuglari sunulmustur.

Tablo 4: PROCESS Makro ile Bootstrapp Regresyon Analizi Sonuclari

Hizmetkar Liderligin ise Adanmiglik Uzerine Etkisi

Regresyon BootCl Model Ozeti
Model 1 ] SE t Sig. BootLLCI BootULCI R? Model F Sig. F
Sabit 3,270 0,117 27,872 ,000 3,040 3,501 ,064 30,089 ,000
(X)=>(Y) 0,176 0,032 5,485 ,000 0,113 0,239
Hizmetkar Liderligin Psikolojik Giiglendirme Uzerine Etkisi
Regresyon BootCl Model Ozeti
Model 2 [ SE t Sig. BootLLCI BootULCI R? Model F Sig. F
Sabit 3,513 0,102 34,582 ,000 3,040 3,501 ,049 22,769 ,000
(X)=>(M) 0,133 0,028 4,772 ,000 0,113 0,239
Hizmetkar Liderligin ve Psikolojik Giiglendirmenin ise Adanmiglik Uzerine Etkisi
Regresyon BootCl Model Ozeti
Model 3 [ SE t Sig. BootLLCI  BootULCI R? Model F Sig. F
Sabit 1,646 0,208 7,916 ,000 1,237 2,054 ,214 59,581 ,000
(X)=>(Y) 0,115 0,030 3,799 ,000 0,055 0,174
(M)=>(Y) 0,462 0,051 9,133 ,000 0,363 0,562

Tablo 4’de sunulan Model 1'de hizmetkar liderligin ve psikolojik gliglendirmenin ise
adanmislik Gzerine istatistiksel olarak anlamli ve pozitif bir etkisinin oldugu gériilmektedir (%95
Cl [0,113; 0,239]; R=0,176; t=5,485; p=,000). Bu modele gore ise adanmishktaki degisimin
%6,4’ (i hizmetkar liderlik tarafindan aciklanmaktadir (R?=,064; F=30,089; p=,000).

Model 2’de hizmetkar liderligin psikolojik gliclendirme (zerine istatistiksel olarak anlamli ve
pozitif bir etkisinin oldugu gorilmektedir (%95 CI [0,113; 0,239]; R=0,133; t=4,772; p =,000). Bu
modele gore psikolojik glclendirmedeki degisimin %4,9’u hizmetkar liderlik tarafindan
aciklanmaktadir (R?=,049; F=22,769; p=,000).

Model 3’te psikolojik gliclendirme (%95 CI [0,363; 0,562]; B=0,462; t=9,133; p =,000) modele
dahil oldugunda hizmetkar liderligin (%95 CI [0,055; 0,174]; R=0,115; t=3,799; p =,000) ise
adanmislik Gzerindeki etkisinin azalmasina ragmen devam ettigi ve modelin anlamliliginda
istatistiksel agidan bir bozulma olmadigi tespit edilmistir. Bir diger ifadeyle hizmetkar liderlik (X)
ve ise adanmislik (Y) arasindaki iliskiye psikolojik gliclendirme (M) dahil oldugunda etki
diizeyinin azalmasi (kismi aracilik etkisi) araci etkinin varligini gdstermektedir (Preacher ve
Hayes, 2004: 719). Bu model ise adanmislktaki degisimin %21,4’Uniin hizmetkar liderlik ve
psikolojik giiclendirme tarafindan agiklandigina isaret etmektedir (R?=,214; F=59,581; p=,000).

Psikolojik gliclendirmenin, hizmetkar liderlik ve ise adanmislik arasindaki iliskide aracilik rolii
incelenirken toplam, dogrudan ve dolayl etkiler ve bu etkilerin anlamliligi gésteren bootstrap
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glven araligl degerleri hesaplanmistir. Tablo 5’de toplam, dogrudan ve dolayli etki degerleri ve
Sobel testi sonuclari sunulmustur.

Tablo 5: PROCESS Makro ile Aracilik Etkisi

Hizmetkar Liderlik (X) > BootCl
ise Adanmighk (Y) Etki BootSE t Sig. BootLLCl BootULCI
Toplam Etki 0,176 0,032 5,485 ,000 0,113 0,239
Dogrudan Etki 0,115 0,030 3,799 ,000 0,055 0,174
Hizmetkar Liderlik (X) > BootCl Araci Etki Sekli
Psikolojik Giiglendirme Etki BootSE BootLLCI BootULCI
(M) = ise Adanmiglik (Y)
Dolayli Etki 0,061 0,015 0,033 0,093 Kismi Aracilik
X Z Skoru Sig.
Sobel Testi 4,4919 1000

Tablo 5’'de goruldigi Gzere toplam etki (8=0,176) ile dogrudan etki (R=0,115) arasindaki
fark dolayh etkinin (8=0,061) blyiklGglini gostermektedir. Dolayh (kismi aracilik) etkinin %6,1
dizeyinde oldugu tespit edilmistir. Bu etkinin anlamlili olup olmadigini belirlemek icin de
bootstrap glven araligi degerleri incelenmistir. Buna gore toplam (%95 CI [0,113; 0,239]),
dogrudan (%95 Cl [0,055; 0,174]) ve dolayh (%95 CI [0,033; 0,093]) etkilerin bootstrap gliven
arahgi degerlerinin sifirin Ustlinde oldugu ve psikolojik giglendirmenin kismi aracilik etkisinin
oldugu gorilmustir (Preacher ve Hayes, 2008: 884). Bu model icin tespit edilen Sobel testi z
skoru (z=4,4919 - p=,000) da dolayli etkinin anlamli oldugunu dogrulamaktadir (Fraziar vd.,
2004: 128). Sonug olarak, hizmetkar liderlik ve ise adanmislik arasindaki iliskide psikolojik
giclendirmenin kismi aracilik roliintin oldugu ortaya konulmustur.

Sekil 1: Hizmetkar Liderlik ve ise Adanmislik Arasindaki iliskide Psikolojik Gliclendirmenin
Aracilik Roli

Psikolojik
Gugclendirme

R:0,133; p<,001 R:0,462; p<,001

Dogrudan Etki

. R R:0,115; p<0,001 .
Hizmetkar Ise

Liderlik Dolayl Etki Adanmighk
R:0,061; %95 Cl [0,033; 0,093]

v
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5. Sonug ve Tartisma

Bu arastirma hizmetkar liderligin ise adanmighk Gzerindeki dogrudan etkisini ve bu iliskide
psikolojik gliclendirme yoluyla dolayli etkisini kamu sektorii baglaminda test etmeye yonelik
onci girisimlerden biridir (Slack vd., 2019: 2; Shim vd., 2020: 2; Chena ve Peng, 2021: 1064).
Arastirma sonucu 6nerilen teorik modelle uyumlu olarak, hizmetkar liderlik ile ise adanmislik
arasindaki iliskide psikolojik gliclendirmenin kismi aracilik roliiniin oldugu tespit edilmistir. Bu
sonug¢ hizmetkar liderlik ve bireysel sonuglar arasindaki iliskide baska araci mekanizmalarin
olmasi gerektigi argimanini ampirik olarak dogrulamaktadir (Liden vd., 2014: 1448). Yang, Gu
ve Liu’ya (2019: 1) gére psikolojik mekanizmalar, liderlik ve bireysel sonuglar arasindaki iliskide
dnemli arabulucular olarak hareket edebilir. Ornegin, de Sousa ve van Dierendonck (2014: 877),
hizmetkar liderligin yiksek belirsizlik kosullarinda ise adanmighgi giiclii bir sekilde etkiledigini
ve ayni zamanda hizmetkar liderlik ile ise adanmighk arasindaki iliskide orgiltsel 6zdeslesme ve
psikolojik gliclendirme araci degiskenler oldugunu ortaya koymustur. Bu arastirmanin énemli
teorik ve pratik katkilari asagida tartisiimaktadir.

5.1. Arastirmanin Teorik Katkilar

Hizmetkar liderlik, pek ¢ok cevaplanmamis soruyla birlikte teorik gelisimin ilk asamasindadir
(Liden vd., 2014: 1449). Bu arastirma hizmetkar liderlik literatiirine Ug¢ 6nemli teorik katki
saglamaktadir. ilk olarak, hizmetkar liderligin ise adanmiglik lizerinde istatistiksel olarak anlamli
ve pozitif etkisinin oldugu dogrulanmistir (H; Kabul). Bu sonug daha 6nce yapilan arastirma
sonuglarini dogrulamaktadir (6rnegin, Carter ve Baghurst, 2014; Bao vd., 2018; Cinnioglu ve
Sacli, 2019; Kaya ve Karatepe, 2020; Sousa ve van Dierendonck, 2017; Kir ve Karabulut, 2021;
Canavesi ve Minelli, 2021; De Clercq vd., 2014; Zeeshan, 2021). Hizmetkar liderlik, lider ile
takipci iliskisinde hizmet idealini vurgular (Van Dierendonck, 2011: 1231). Hizmetkar liderlik
yonelimli yoneticiler, kamu galisanlariyla kisisel olarak ilgilenir ve yiiksek kaliteli iliskiler kurarlar
(De Clercq vd., 2014: 206) ve bireysel olarak biytimeleri ve gelismeleri icin daha uygun sekilde
desteklerler (Liden vd., 2008: 163). Kamu calisanlari yoneticileri tarafindan kendilerine
desteklendigini, deger verildigini ve saygi duyuldugunu hissettiklerinde ve yoneticileri iyi iliskiler
kurduklarinda daha ylksek diizeyde ise adanmiglk yasadiklari ortaya koymustur.

ikinci olarak, hizmetkar liderligin psikolojik gliclendirme {izerinde istatistiksel olarak anlamli
ve pozitif etkisinin oldugu dogrulanmistir (H, Kabul). Bu sonug hizmetkar liderligin takipgilerin
psikolojik ihtiyaclarini giiclendirme seklinde karsilamaya yardimci oldugunu ortaya koyan
arastirma sonuclarini dogrulamaktadir (6rnegin Asag-Gau ve van Dierendonck, 2011; Bolat vd.,
2016; Newman vd., 2017; Baykal vd., 2018; Yang vd., 2019; Zorlu vd., 2019; Ghalavi ve
Nastiezaie, 2020; Tripathi vd., 2020; Thelen ve Yue, 2021). Russell ve Stone (2002: 152)
hizmetkar liderligin nitelikleri arasinda giiclendirmenin roliine dikkat c¢ekmislerdir.
Guglendirme, etkili liderligin, 6zellikle hizmetkar liderligin temel bir unsurudur. Bu bireysel
yetenekleri harekete gegirmek ve galisanlari daha 6zerk hale getirmek igin stirekli bliiyime ve
gelisme firsatlari saglayarak yapilir. Hizmetkar liderlik yonelimli yoneticiler, calisanlarina her
zaman saygi duyar, calisanlarin kendi baslarina distinmelerine, karmasik sorunlari cgzmelerine
yardimci olurlar, profesyonel olarak gelisimine ve bliyiimesine deger verirler ve bagimsiz olarak
gorevleri ve hedefleri tamamlamalarina etkin bir sekilde yardimci olurlar (van Dierendonck.
2011: 1232) ve kamu c¢alisanlarinin kapasitelerini en Ust dlizeye ¢ikarmak icin caba gosterirler
ve yoneticilerin bu ozelliklerinin kamu c¢ahlisanlarini psikolojik olarak giclendirdigi ortaya
koymustur.
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Uclincii olarak, psikolojik giiclendirmenin hizmetkar liderlik ile ise adanmishk arasindaki
iliskide aracilik rolinin oldugu dogrulanmistir (Hs ve H4 Kabul). Bununla birlikte, psikolojik
giclendirme hizmetkar liderlik ile ise adanmislik arasindaki iliskiye aracilik ederken, hizmetkar
liderlik ile ise adanmislik arasinda anlamli ve dogrudan iliski oldugu ortaya konulmustur. Bu
kismi aracihk iliskisi, psikolojik gliclendirmenin hizmetkar liderlik ile ise adanmishk arasindaki
iliskiyi aciklarken, bu iliskiyi agiklamaya yardimci olabilecek baska sireclerin de oldugunu
gostermektedir. Ornegin, kamu sektériindeki hizmetkar liderlik yénelimli yéneticiler, kamu
¢alisanlarinin ihtiyaclarini karsilayabilir, i¢sel tatminlerini saglayabilir ve onlara 6zgecil degerler
ve bir kamu hizmet kiltira asilayabilir (Shim vd., 2020: 6) ve daha sonra kamu calisanlarinin
daha yliksek ise adanmishk yasamalarini saglayacaktir. Bu arastirmadan elde edilen bulgular
hizmetkar liderlikten ise adanmisliga olan dogrudan iliskiyi desteklemekte ve ayrica psikolojik
giclendirmenin bu iliskinin altinda yatan mekanizmalardan biri oldugunu vurgulamaktadir.

5.2. Arastirmanin Pratik Katkilari

Hizmetkar liderlik ile ise adanmislik arasindaki iliskide psikolojik gliclendirme aracilik
ederken, hizmetkar liderlik ile ise adanmiglk arasinda da istatistiksel olarak anlamli ve dogrudan
bir iliski oldugu ortaya konulmustur. Kamu o6rgitleri icin calisanlarinin gelisim ihtiyaglarina
odaklanan, gtivenli bir calisma ortami yaratan ve galisanlari dogal olarak hizmet etmeye tesvik
eden hizmetkar liderlere sahip olmak ¢cok 6nemlidir. Kamu sektériinde hizmetkar liderlik
yonelimli yoneticiler, iyi bir idarecilik sergilerler ve kendilerini ve baskalarini sorumlu tutarlar.
Kamu cgalisanlari igin net yon ve sinirlar saglayacak ve kamu galisanlarinin islerini bireysel ve
orgutsel hedefler dogrultusunda daha o6zerk hale getirmelerini saglayacaklardir. Hizmetkar
liderler, ¢ahsanlarin kisisel, profesyonel ve ruhsal olarak biliylimelerini ve gelismelerini
saglayacaktir (Sendjaya ve Cooper, 2011: 418). Bununla birlikte, kamu g¢alisanlarinin maksimum
potansiyellerini sergilemelerine yardimci olmak icin giclendirme egitim programlari
tasarlanabilir (Qing vd., 2020: 1425). Kamu ¢alisanlari 6rgiitiin karar alma sirecine katildiginda
ve Orglt icinde kisisel bliylme ve gelisme firsatlarina sahip olduklarinda, daha fazla ise
adanmislik yasayacaklardir.

Kamu érgitlerinin ise adanmishgi sirdiirmesi ve iyilestirmesi icin kendi ¢cikarinin 6tesinde ve
basta toplum olmak lzere paydaslarinin gikarlari dogrultusunda hareket eden hizmetkar liderlik
yonelimli yoneticiler gelistirmesi ve 6rgit icinde kamu calisanlarinin gelisimine deger veren ve
tesvik eden calisan merkezli bir hizmet kiltirinin olusturulmasi faydah olabilir. Hizmetkar
liderlik yonelimli yoneticiler gelistirmek icin insan kaynaklari uygulamalari, politikalari ve
prosediirleri kullanilabilir. Ornegin, psikometrik degerlendirmeler, yeni yoneticileri ise almak ve
segmek igin hizmetkar liderlik 6zelliklerine ve vyeterliliklerine gore dizenlenebilir. Kamu
sektériinde gelecegin hizmetkar liderlik yonelimli yoneticilerini tespit etmek icin yetenek
yonetimi siireglerini de kullanabilir. Kamu yoneticilerini hizmetkar lider degerleri, nitelikleri,
yetkinlikleri ve uygulamalariyla donatmak icin 6zel yonetici gelistirme programlari gelistirilebilir
ve uygulanabilir (Coetzer vd., 2017: 8). Kamu o6rgutleri daha yiksek emek verimliligine vurgu
yapan, performans standartlar ve olgileri olusturan ve insan girdilerinden ziyade sonuglara
odaklanan daha gugli bir performans yonetim sistemlerini (Stankevicité ve Savaneviciené,
2021: 1) hizmetkar liderlik davranisini degerlendirmek igin kullanilabilir. Daha sonra performans
degerlendirmelerini 6rgiit icinde hizmetkar liderlik davranisini 6dillendirmek icin 6zellestirilmis
lcretlendirme sistemleriyle iliskilendirilebilir. Kamu orgitlerinde hizmetkar liderlik
uygulamalari, kamu calisanlarini hem psikolojik olarak giiclendirecek hem de islerine yiiksek
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dizeyde adanmis kilacaktir ve boylece hizmet sunum siirecine 6nemli Olclide katkida
bulunmalarini saglayacaktir.

5.3. Arastirmanin Sinirhliklari ve Oneriler

Bu arastirmanin, gelecekteki arastirmalar igin firsatlar sunan sinirliliklari bulunmaktadir.
Arastirma Gaziantep ilinde farklh kamu sektériinde farkli kurumlarda goérev yapan kamu
calisanlarindan olusan miitevazi bir drneklemle sinirlidir. Gelecekteki arastirmalarin daha blyiik
bir 6rneklem Uzerinde yapilmasi sonuglarin genellenebilirligi agisindan 6nem tasimaktadir.
Dahasi Hizmetkar liderlik ve incelenen degiskenler arasindaki iliskinin daha glgli bir sekilde
anlasilmasini  saglamak icin gelecekteki arastirmalar farkli kamu kurumlari arasinda
karsilastirmali olarak incelenebilir. Bu arastirma kapsaminda kolayda 6érnekleme ve kartopu
ornekleme yontemlerinin birlikte kullanilarak web tabanli cevrimici olarak yapildigi i¢in katilma
cagrisini gergekte kag kisinin aldigini bilmek imkansizdir. Bu arastirmanin bir diger sinirliligi,
degiskenleri arasindaki nedensellik iliskisi teorik olarak betimlenmis olmasina ragmen,
nedensellik hakkinda kesin sonuglar ¢ikarmamiza izin vermeyen tek kaynakl ve kesitsel bir
zaman diliminde yapilmasidir. Nedenselligi ele almak icin gelecekteki arastirmacilar bu teorik
modeli birden fazla kaynaktan toplanan verileri iceren deneysel veya boylamsal bir arastirma
tasarimiyla test etmelidir.
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Extended Summary
Servant Leadership and Work Engagement: The Mediating Role of Psychological Empowerment

Today, government agencies are under pressure to perform in higher levels and improve service delivery at the same time
sustainably working more with less. Public institutions are trying to adapt quickly to changing conditions and increase the
quality of public service and they need dedicated employees rather than only doing the work.

This research examines the direct effect of servant leadership on work engagement and it is one of the pioneering attempts
to test its indirect effect in the context of the public sector through psychological empowerment in this relationship. In order
to collect the research data, the survey method, which is widely used in collecting first-order data in the field of social sciences,
was used. To reach more participants, an online survey form has been prepared in Google Form. To measure the servant
leadership perceptions of the participants, “Servant Leadership Scale”, which was developed by Liden et. al., (2015) and
adapted to Turkish by Kilig and Aydin (2016), was used. To measure participants' perceptions of psychological empowerment
developed by Spreitzer (1995) and adapted to Turkish by Surgevil et. al., (2013) the “Psychological Empowerment Scale (PES)”
whose validity and reliability studies were performed. The Utrecht Work Engagement Scale (UWES), developed by Schaufeli et.
al., (2002) and adapted to Turkish by Turgut (2011), was used to measure the level of work engagement of the participants.

The main body of the research consists of public employees working in Gaziantep. For collecting of research data, it was
found appropriate to use easy sampling and snowball sampling methods together on volunteers due to the cost and time
constraints in reaching the entire population. Since the population is not known exactly, the ratio maximizing the variance was
taken into account when calculating the sample size in accordance with scientific criteria. In this study, the number of samples
was calculated as 384 with 5% significance level and 5% margin of error. During the data collection process carried out between
15 January 2022 and 28 March 2022, to whom the survey link was sent and were asked to send it at least one of the person
after completing the survey. In this way, 440 public employees working in different institutions were returned.

IBM SPSS 25 and AMOS 24 statistical packages were used to test the validity and reliability of the scales used in the
research. In addition, the PROCESS v3.4 macro developed by Hayes (2018) (http://afhayes.com) was used to determine the
effect of mediator variables in the research model. In order to test the validity and reliability of the servant leadership, work
engagement and psychological empowerment scales used in the research, exploratory factor analysis and confirmatory factor
analysis were performed and the Cronbach a coefficients were calculated. Subsequently, correlation analysis was performed
to determine the direction and severity of the relationship between the variables. Finally, the mediating role of psychological
empowerment in the effect of servant leadership on work engagement which of conditional stages introduced by Baron and
Kenny (1986), IBM SPSS developed by Andrew Hayes (2018) which has been examined with the PROCESS v3.4 macro application
running on it and the Sobel test. With Hayes’ suggestion, “model 4” was used, in which servant leadership (X) was defined as
the independent variable, work engagement (Y) as the dependent variable, and psychological empowerment (M) as the
mediator variable. For the regression analysis (mediation effect analysis) performed with the indirect effects approach based
on this bootstrap technique, the bootstrap coefficients were calculated with 5,000 resampling options at the 95% confidence
interval (the interval where BootCl [BootLLCl lower limit and BootULCI upper limit] values do not include zero (0) value).

When the research results are evaluated in general, it was determined that there was a low and positive relationship
between the servant leadership variable and the variables of work engagement (0.222**) and psychological empowerment
(0.254**), and that there was a moderate and positive relationship between the variable of work engagement and
psychological empowerment (0.434**). In accordance with the theoretical model proposed as a result of the research, it was
also determined that psychological empowerment had a partial mediating role in the relationship between work engagement
and servant leadership. This result empirically confirms the argument that there must be other mediating mechanisms in the
relationship between servant leadership and individual outcomes (Liden et al., 2014: 548). According to Yang, Gu, and Liu
(2019: 1), psychological mechanisms can act as important mediators in the relationship between individual outcomes and
leadership. For example, de Sousa and van Dierendonck (2014: 877) argue that servant leadership is under conditions of high
uncertainty and strongly influences work engagement and at the same time the relationship between servant leadership and
work engagement revealed that organizational identification and psychological empowerment are mediating variables.

This research makes three important theoretical contributions to the servant leadership literature. First, it was found that
servant leadership had a positive and significant effect on work engagement (H1 Accepted). This result confirms previous
research results (Carter and Baghurst, 2014; De Clercq et. al., 2014; Sousa and van Dierendonck, 2017; Bao et. al., 2018;
Cinnioglu and Sagli, 2019; Kaya and Karatepe, 2020; Kir and Karabulut, 2021; Canavesi and Minelli, 2021; Zeeshan, 2021).
Secondly, it has been determined that servant leadership has a positive and significant effect on psychological empowerment.
(H2 Accepted). This result confirms the results of research that show that servant leadership helps to meet the psychological
needs of followers in the form of empowerment (Asag-Gau and van Dierendonck, 2011; Bolat et al., 2016; Newman et al., 2017;
Baykal et al., 2018; Cetinkaya and Yildiz, 2018; Yang et al., 2019; Zorlu et al., 2019; Ghalavi and Nastiezaie , 2020; Tripathi et
al., 2020; Thelen and Yue, 2021). Third, it has been confirmed that psychological empowerment has a mediating role in the
relationship between servant leadership and work engagement (Hs and Ha Accepted). However, while psychological
empowerment mediated the relationship between servant leadership and job engagement, there was a significant and direct
relationship between servant leadership and work engagement. This partial mediation relationship explaining the relationship
of psychological empowerment between servant leadership and work engagement, suggests that there are other processes
that may help explain this relationship.
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GUnUmuzin genel algisi, Avrupa Birligi'nin (AB) Ust Uste yasadigl ekonomik ve sosyal
"krizlerin" onu bir distse sirikledigi yonindedir. Oysaki goz ardi edilen 6nemli bir husus,
AB'nin bugiin kiiresel pazari diizenleme hususunda elinde tutmakta oldugu muazzam gligtdr.
Gelinen noktada, AB kiiresel pazarda hangi tirlinlerin nasil tretildigi veya isletme prensiplerinin
nasil olusturuldugu ile ilgili dyle diizenlemeler nesretmekte ve dyle standartlar olusturmaktadir
ki, tim dunya bu kurallari kendisine 6rnek almaktadir. Hal bdyle olunca, AB henuz g¢ok
dillendirilmeyen, ancak kiiresel etki yarisinda iyiden iyiye dikkat cekmeye baslayan yeni bir gii¢
tirtinde s6z sahibi olmustur. Dizenleyici glic (regulatory power) olarak adlandirilan bu gii¢ tard,
yumusak giictin bir pargasi olarak, rekabet politikasi, gida glvenligi, cevre korumasi veya sosyal
medyada nefret sdylemine dair dizenlemeler gibi bir¢ok alanda diinya igin standartlar
belirleyebilme kapasitesini elinde tutmaktadir. Anu Bradford, bu kitapta "Briiksel Etkisi" olarak
adlandirdigi yeni gii¢ formu sayesinde, AB'nin tek tarafli olarak kiresel piyasalar
diizenleyebildigini anlatmaktadir. Kitabin yazilmasina temel gerekce olarak Bradford, giris
boliminde AB'yi zayif veya diismekte olan bir giic olarak gésteren yanlis séylemi diizeltmek
icin yazdigini ifade eder. Bu kapsamda eseri planlarken AB'nin tek tarafli diizenleyici glicliniin
teorik ve ampirik yonlerini agiklamayr amacgladigini belirtmistir. Dolayisiyla bu eser, AB'nin
kiresel siyaset ve gig iliskilerine etkisini hukuk ve siyaset bilimi perspektifleriyle ele alan ve bu
yoniyle g iliskileri literatiriine yeni ve farkh agiklamalar getiren etkileyici bir kaynak eser
niteligindedir.

Kitap teori, vaka calismalari ve degerlendirme olmak Uzere lg kisimdan ve toplamda dokuz
bolimden olusmaktadir. Teori kisminda Briksel Etkisinin teorik temelleri t¢ bélimde ele
alinmistir. Bunlar, "AB nasil bir kiiresel diizenleyici gli¢ oldu?" bolimu, "Briiksel Etkisi" bolimi
ve "Briiksel Etkisinin Baglami" boliumidir. Vaka ¢alismalari kisminda Briiksel Etkisi dort alan
tizerinden, farkl bélimlerde ele alinmistir. Bunlar sirasiyla, "piyasa rekabeti", "dijital ekonomi",
"tliketici saghgi ve giivenligi" ve "¢evre" bolimleridir. Degerlendirme kisminda ise "Briiksel

Etkisinin faydalar" ve "Briiksel Etkisinin gelecegi" tzerine iki farkl bolim bulunmaktadir.

ilk bélimde AB'nin diinya ¢apinda diizenleyici bir otorite olusuna dogru giden yol 1990l
yilllardan baglayarak, baska bir ifadeyle Ortak Pazar'in kuruldugu vyillardan itibaren,
incelenmistir. Bu yolda s6z sahibi olan ic AB kurumunun- AB Konseyi, Parlamento ve AB
Komisyonu'nun, etkileri degerlendirilmistir. Boliimde 6ncelikle uyumlastiriimis standartlarin
niye gerekli oldugu konusu agiklanmis ve AB diizenlemelerinin geri planindaki en biyk itici
gilciin AB'nin bir Ortak Pazar kurma istegi oldugu vurgulanmistir. AB'de her bir yonerge veya
dizenlemenin g¢ikarilmasinda iki amag oldugu ifade edilmis; bunlardan birinin tiiketici ve gevre
korumasini saglamak, digerinin ise ortak bir pazar olusturarak mallarin ve hizmetlerin AB
¢apinda serbestce dolasabilmesini gergeklestirmek oldugu belirtilmistir. Bolim boyunca Uye
devletlerin dizenlemelerle ilgili uyumlastirma girisimlerine dair tutumlari ve basta AB
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Komisyonu olmak Uzere, AB kurumlarinin etkin dizenlemeler getirilmesindeki "maharetli"
politik hamleleri etraflica anlatilmistir.

Briiksel Etkisinin teorik tabaninin anlatildigi ikinci bélimde bu etkiyi olusturan bes temel
faktorden bahsedilmektedir. Bunlar pazar buyulkligl, dizenleyici kapasite, siki kurallar,
inelastik hedefler ve bolinmezlik olarak siralanmaktadir. Her bir faktériin detayli agiklamasi
yapilirken kiiresel standartlari diizenleyen bir otorite olabilmek icin sadece genis olcekli bir
pazara sahip olmanin yeterli olmadigi; yargi makaminin olusturdugu diizenlemelerin, uygulama
ve yayginlastirma becerisinin de gerekli oldugu vurgulanmistir. Diger yandan dizenleme
geregine uyulmadiginda cezai bir gliciin varligi da son derece 6nemlidir. Bu noktada Bradford,
Cin ornegini vermis ve bahsedilen kriterlerin bir kismina sahip olsa da Cin'in diizenleyici kaynak,
deneyim ve cezai otorite konularinda sorunlu oldugunu; bu nedenle diinya genelinde 6nemli
bir etkisinin olmadigini belirtmistir. Siki kurallar konusuna iliskin olarak, AB'nin 2002 yilindan
beri diizenleme yaparken etki degerlendirmesi yoluna gittigini ve dizenleyici eylemin fayda-
maliyet hesabini yaptigini belirten Bradford, inelastik hedeflere iliskin olarak AB'deki yonergeler
uyarinca, elektronikte zararli maddeler veya kimyasal glivenlik gibi alanlarda Birlige giren
Gretim faktorlerinin firmanin bulundugu lokasyon ya da belirtilen yerden baska bir yere
tasinmasi gibi durumlar fark etmeksizin ciddi bir kisitlamaya tabi oldugunu belirtmistir.
Bolliinmezlik ise tretimde veya isletme pratiklerindeki standartlastirma olarak tanimlanmig ve
teknik ile ekonomik olmak lizere iki alt baglkta incelenmistir.

Briiksel Etkisinin baglaminin incelendigi Ug¢lincli boliimde AB'nin tek tarafli diizenleyici
glcunin dis aktorler izerindeki etkisi tartisiimistir. Bu noktada AB'nin kullandigi iki yasama
enstrimani olan ulke disilik ve bélgesel genisleme diizenlemelerinin dis aktorlere dogrudan
uygulanabilir oldugu ve bu nedenle de AB disi aktérler Uzerinde biyik etki yarattig
vurgulanmustir. istatistiklere bakilirsa AB, kirk dokuz adet ekonomik ortaklik anlasmasi, yirmi ti
ortaklik anlasmasi ve aralarinda glimrik birligi ve kiiresel anlasmalarin bulundugu on sekiz
benzer anlasmayi imzalamistir. Diger yandan G-20'de AB'nin ayri bir koltugunun bulunmasi,
OECD'de AB'nin tam katilimci olmasi veya yabanci mahkemelerin Avrupa Toplulugu Adalet
Divani'ni (ATAD) model almalari Briiksel Etkisinin hem piyasa bazli hem de anlasma bazli
mekanizmalari bir arada tutabildigini gostermektedir. Bradford'a gore tim bu faktorler
birbirlerini gliclendirerek AB diizenlemelerinin etkisini maksimize etmektedirler.

Kitabin dordiinct boliminden itibaren vaka calismalari ele alinmis ve ilk olarak piyasa
rekabeti konusu incelenmistir. B6limiin basinda AB rekabet hukukuna uymadigi gerekgesiyle
Avrupa Komisyonu'nun Google Sirketi'ne 2017, 2018 ve 2019 yillarinda kestigi toplam dokuz
milyar Dolar degerindeki cezalara vurgu yapilmistir. Bu sayede rekabet hukukunda siki kurallara
sahip olmanin kiresel 6lgekte yarattigi 6nem ve etkiye deginilmistir. AB ve Amerika Birlesik
Devletleri (ABD) rekabet hukuklarinin benzerlikleri ve farkhlklarinin ele alindigi bélimde
farkhliklarin ideolojik kékenlerinin bulundugu; Avrupalilarin hikimetlere daha fazla giiven
duyarken, Amerikalilarin ise piyasalara daha ¢ok glivendigi vurgulanmistir. Diger yandan bélim
boyunca piyasa rekabeti alaninda AB'nin yarattigi Briksel Etkisinin "de facto" ve "de jure"
boyutlari Gzerinden kiresel anlamda tercih edilme sebepleri 6rnekler tizerinden tartisiimistir.

Dijital ekonomi konusunun vaka olarak ele alindigi besinci béliim, 2016 yilinda AB'nin
cikarmis oldugu Genel Verilerin Korunmasina Dair Dizenleme (GVKDD) ile baslamaktadir.
CUnkd GVKDD'nin ylrarlige girmesiyle AB, uluslararasi sirket yonetimini ve sinirlari disindaki
hiikimetlerin yasama faaliyetlerini sekillendirmekte; hakimiyet alaninda olmasa da bireylerin
gizliliklerinin korunmasi konusunda kiiresel 6lcekte bir fark yaratmaktadir. Yine 6zellikle nefret
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soylemine iliskin dizenleme sayesinde AB, diinya genelinde makul olarak kabul géren bir
sdylemin sinirlarini olusturmustur. Bolim boyunca ¢ok uluslu sirketlerin GVKDD'yi model alarak
nasll bir gizlilik politikasi olusturduklari 6rnek olaylar ve davalar izerinden anlatiimistir.

Tiketici saghgi ve glivenligi meselesinin vaka olarak analiz edildigi altinci bélimde iki temel
bashk karsimiza ¢ikmaktadir. Bunlar iki ayri alt baslik halinde incelenen gida glivenligi ve
kimyasal glivenliktir. Gida gtivenligi ile ilgili olarak Avrupalilarin 6zellikle Genetigi Degistirilmis
Organizmalara (GDO) karsi gosterdikleri duygusal tepkiden bahsedilerek AB'nin temel yasama
belgelerinde bu konuda gosterilen hassasiyetlere yer verilmistir. Gida glivenligi rejiminde AB ve
ABD farkini degerlendiren Bradford, 2002 yilinda AB iginde kurulan Avrupa Gida Guvenligi
Birimi'nin onun dizenleyici kapasitesine getirdigi de facto iyilestirmeden bahsetmistir. Diger
yandan kimyasal glivenlik meselesine iliskin olarak AB'de 2007 yilinda getirilen Kimyasallarin
Kaydi, Degerlendirmesi, Yetkilendirmesi ve Kisitlamasi (KKDYK) Dizenlemesinin bu alanda
diinya genelinde bir milat yarattigi vurgulanmaktadir. AB'nin s6z konusu diizenlemeyle yarattigi
etkinin diinya genelinde itirazlar ve muhalifleri dogurdugunu; ancak biyik kimyasal Gretim
sirketlerinin KKDYK Dizenlemesini benimsemesi ve AB'nin kiiresel rakiplerinin bu diizenlemeyi
model olarak almalariyla Briiksel Etkisine yaptig katkilar de facto ve de jure 6rnekler lizerinden
anlatilmistir.

Cevre konusu yedinci bolimde son vaka galismasi olarak anlatiimis ve AB'de ¢evre koruma
onlemlerinin 1987 yilina ait Tek Avrupa Senedi ile basladigi ifade edilmistir. Avrupalilarin konuya
yonelik hassasiyetlerinin AB'yi bu hususta siki énlemler almaya yonelttigi ve AB'nin cevre
koruma misyonunun tiim dinya tarafindan bilinir oldugu bolim boyunca vurgulanmistir.
Ozellikle 2013 yilindan beri AB'nin kozmetik Griinlerinin test asamasinda hayvan kullanmayi
yasaklama karari, Hayvanlarin Korunmasi ve Refahi ile ilgili AB Stratejisi olarak vurgulanmigtir.
AB'nin elinde tuttugu "cevresel liderlik" misyonunun onu kiresel bir yumusak gic olarak
sunmasina da hizmet ettigini belirten Bradford, ¢evre konusunun 6zellikle bir normatif giic
unsuru yarattigini savunmustur. Ancak bu iddiali soylemi destekleyecek sekilde béliimde
Avrupa Yesil Mutabakati (2019) ile ilgili herhangi bir séylemin yer almamasi sasirticidir. Her ne
kadar kitabin basim tarihi ve Avrupa Yesil Mutabakatinin yayinlanma tarihi birbiriyle 6rtiisse de
Mutabakatin en azindan hazirlik ¢alismalariyla ilgili herhangi bir bilginin bulunmamasi dikkat
¢eken bir husustur. Clnki AB'nin son dénemde gevre konusunda kiresel liderlik girisimlerinin
en belirgin ciktisi Avrupa Yesil Mutabakatidir. Dolayisiyla bu husus kitaptaki en 6nemli boslugu
olusturmaktadir.

Sekizinci bolimde “Briiksel Etkisi Faydali mi?” sorusu yéneltilmis ve bolim boyunca Briksel
Etkisinin AB icinde ve disindaki insanlarin refahina katki sunup sunmadigi arastiriimistir.
Bradford, bazen Briksel Etkisinin net maliyetler ve ek dagitim maliyetleri olusturdugunu; ancak
bunlarin halkin refahini azaltan bir etki yaratmadigini vurgulamaktadir. Bolimde ayrica Briksel
Etkisinin dlizenleyici bir emperyalizme sebep olmasinin tartisiimasi dikkat c¢ekicidir. Buna
yonelik olarak AB'nin komsulariyla kurdugu iliskide kontroli ele gegirmeye calisan bir
imparatorluk olup olmadigi tartismasina deginilmistir ve 6rnek ¢alismalar arasinda Turkiye ile
iliskilere yer verilmistir.

Son bolimde Briksel Etkisinin gelecegi incelenmistir. Bu kapsamda bolimde Brexit
meselesinin AB'nin dlizenleyici glicline olasi etkileri, AB ve ABD'nin ticari iliskileri ve gelecekteki
muhtemel ortakliklarin sekli; diger yandan Cin Etkisinin gelecekte Briksel Etkisini gecip
gecmeyecegi gibi konular ele alinmistir. Bradford, tim bu konulara verdigi cevapta Briiksel
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Etkisinin gelecekte de siirecegine iliskin ikna edici arglimanlarin bulundugunu, boylece AB'nin
dizenleyici hegemonyasinin yakin gelecekte daha da yayginlasacagini ifade etmistir.

Gug iliskileri Gizerinden genel bir degerlendirme yapmak gerekirse, Bradford'un da belirttigi
gibi, AB'nin gercek manada tek tarafl bir gii¢ olarak kendisini gosterebilecegi alan ne askeri ne
de ekonomik alandir. AB'nin tek tarafli gliciini konsolide edebilmesi, ancak diinyanin geri kalani
icin davranis standartlarini ortaya koyarak, yani dizenleyici giiciini gostererek mimkin
olabilir. Bu noktadan kitabin yazilma mantigi incelendiginde, son derece 6nemli bir konuya
degindigi soylenebilir. Diger yandan diizenleyici gii¢ kavramini konu edinmesi bakimindan bu
kitap literatlire nispeten yeni olan bir alan tasimistir ve boylece 6niimizdeki siiregte ortaya
cikacak yeni tartismalarin 6nlinl agacak niteliktedir.
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