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THE MEDIATION ROLE OF BURNOUT IN THE EFFECT OF
WORKPLACE BULLYING ON ORGANIZATIONAL CITIZENSHIP
BEHAVIOR

ISYERINDE ZORBALIGIN ORGUTSEL VATANDASLIK DAVRANISINA ETKIiSINDE
MESLEKI TUKENMIiSLiGIN ARACILIK ROLU*

Murat KARATAS?
Ali BAYRAM?®
Ozet

Onemli bir problem olan zorbalik, hayatn biitiiniinde oldugu gibi isyerlerinde de siklikla karsilasilan ve ¢dziim aranan bir
durumdur. Calismanin amac, Isyeri zorbaligimin érgiitsel vatandaslik davranisina etkilerinin arastirilmast ile mesleki tiikenmisligin
aracilik roliiniin belirlenmesidir. Aragtirmanin amaci dogrultusunda hazirlanan anket formu ile Kayseri’de faaliyet gostermekte
olan biiyiik 6l¢ekli bir igletmeden kolayda 6rnekleme yontemi ile elde edilen 451 veri ile analizler gergeklestirilmistir. Analizlerin
yapilmasinda frekans analizi, giivenilirlik analizi, dogrulayici faktor analizi ve yapisal esitlik modeli ¢ergevesinde yol analizinden
faydalanilmistir. Tiikenmislik degiskeni modele eklenmeden once isyerinde zorbaligin Orgiitsel vatandaslik davranisi {izerinde
anlamli bir etkiye sahip iken (B =-0,567, p = 0,000); tikenmislik degiskeni analize dahil edildiginde isyerinde zorbaligin drgiitsel
vatandashk davranis1 iizerindeki etkisi f = -0,436’ya diigmiistiir. Bu sonug isyerinde zorbaligin orgiitsel vatandaglik davranisi

iizerindeki etkisinde tiikenmisligin araci rol oynadig1 sonucunu gostermektedir.

Anahtar Kelimeler: Isyeri Zorbalig, Tiikenmislik, Orgiitsel Vatandaslik Davranist
Abstract

Bullying, which is an important problem, is a situation that is frequently encountered in workplaces as well as in all of life and a
solution is sought. The purpose of the study is to investigate the effects of workplace bullying on organizational citizenship behavior
and to determine the mediating role of burnout. With the survey form prepared in line with the purpose of the research, analyzes
were carried out with 451 data obtained by convenience sampling method from a large-scale enterprise operating in Kayseri.
Frequency analysis, reliability analysis, confirmatory factor analysis and path analysis within the framework of structural equation
model were used in the analysis. While workplace bullying had a significant effect on organizational citizenship behavior before
the burnout variable was added to the model (§ = -0.567, p = 0.000); When the burnout variable was included in the analysis, the
effect of workplace bullying on organizational citizenship behavior decreased to 3 = -0.436. This result shows that burnout plays a

mediating role in the effect of workplace bullying on organizational citizenship behavior.

Keywords: Workplace Bullying, Burnout, Organizational Citizenship Behavior
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1. Giris

Isyeri sartlar1, zamanlarinin dnemli bir bdliimiinii calisma hayati igerisinde gegiren insanlarmn, hem
fiziksel, hem duygusal, hem de zihinsel sagliklari {izerinde 6nemli etkilere sahiptir. Son donemde
aragtirmacilar arasinda isyerindeki cesitli istismarct davraniglarin incelenmesine ilgi artmaktadir
(Shoss vd., 2013). Isyeri nezaketsizligi, isyerinde zorbalik, mobbing gibi davranislari magdurun
kaynaklarinin tiikenmesine neden olarak isyerindeki tutum ve davranislarinin olumsuz
etkilenmesine neden olmaktadir. Literatiirde isyeri zorbaligimi belirli bir orgiitsel baglamdan
kaynaklanan tutum ve davranmislarla ilgili olarak agiklamayi amaclayan ¢ok sayida calisma
bulunmaktadir. Baslangigta, bu kosullarla ilgili ¢alisma, igyeri zorbaliginin hem o6rgiit hem de
bireysel magdurlar iizerindeki sonuclarina yeterince dikkat edilmeden, igyeri zorbaliginin ve
iligkili davraniglarin bilimsel tamimlarinin olusturulmasia odaklanilmistir (Bandow ve Hunter,
2007). Isyerinde zorbalik, 6rgiit kiiltiiriine dayandigindan dolay1 sadece magdur olan bireyi degil

Orgiitiin biitiiniini etkilemektedir.

Bu calismanin amaci igyeri zorbaliginin Orgiitsel vatandaslik davranisi iizerindeki etkilerini
goriinlir hale tasiyip, tiikenmisligin aracilik roliinii ortaya koymaktir. Calisma, kaynaklarin
korunmasi teorisi ¢ercevesinde tasarlanmistir. Kaynaklarin korunmasi teorisine gore bireyler,
kaynaklarin miktarini, Kalitesini tiretme ve muhafaza etme konusunda dogustan bir egilime
sahiptirler. Bu kaynaklar oncelikle varolus ve biiyliimenin bir aracidir. Belirli bir durumu
stirdiirmeye veya elde etmeye hizmet eden kisisel 6zellikleri ve enerjileri (6rnegin, ¢caba, zaman,
bilgi) veya sosyal destegi kapsarlar. Hobfoll (2002) kaynak kaybinin kaynak kazanimindan daha
belirgin oldugunu ileri siirmektedir ki buna “kaynak kaybinin 6nceligi” de denir. Bu ilke,
kaynaklarin titkenmesinin kaynak kazanimlarindan daha belirgin ve daha yiiksek bir 6neme sahip
oldugunu varsaymaktadir. Bu olgu 6zellikle bireyler igsyerinde zorbalik gibi tehdit edici durumlara
maruz kaldiklarinda ve dolayisiyla duygusal, zihinsel ve diger biligsel kaynaklarin tiikenmesiyle
kars1 karsiya kaldiklarinda gegerlidir. Ote yandan simnirli kaynaklara sahip olanlar, stresli bir
durumla karsilastiklarinda daha savunmasizdirlar ve kaynaklarini artirma olasiliklar1 daha diistik
oldugundan dolay: tiikenmislik yasamaya baglayacaklardir. Zorbalik magdurlar1 kaynak kaybi
yasadiklarinda, bu hirpalanmis bireylerin islerini diizgiin bir sekilde yerine getiremediklerini veya
orgilitsel vatandaslik davranisi sergileyemedikleri sGylenebilir (Naseer vd., 2018: Mendiratta ve

Srivastava, 2023).
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2. Kavramsal Cerceve

2.1. Isyerinde Zorbahk
Savunma, rekabet, taktik, strateji, plan vb. gibi kavramlar kili¢ ve mizrak ile giiciin tesis edilmeye
calisildigi meydan muharebelerinde kullanilmakta iken isletme disiplini tarafindan
benimsenmistir. Buna karsilik, zorbalik kavrami tarihte hayvan davraniglarini tarif etmek iizere
biyologlar tarafindan tercih edilmekte iken, 1984 yilinda is hayatinda giivenlik ve saglik konulu
bir ¢alismada Heinz Leyman tarafindan 6rgiit davraniglari alaninda ilk defa raporlarda yer bulmus

ve sonraki yillardaki ¢alismalarda siklikla kullanilmaya baslanmistir (Kaya vd., 2019).

Psikolojik baskinin yaninda fiziksel saldir1 ve tehdit dilini de kullanmay1 ifade eden zorbalik
(Leyman, 1996), muhataplarina kars1 sahip oldugu giicii kasitl ve tekrar eden eylemlerle, kotii ve
kirict sozlerle, calisma gruplarmin disina itecek davraniglarla, itibar kaybina sebep olabilecek
yalan fiillerle yildirma ya da sindirme olarak tanimlanabilir. Baska bir ifade ile zorbalik, giice sahip
olan kisi ya da bir grup tarafindan zayiflara kars1 siirekli olarak yapilan, psikolojik baski, fiziksel
miidahale anlamina gelmektedir (Tutar, 2004). Bu ¢ergevede mobbing kavrami ile karistirilmakla
birlikte genellikle tek bir kisinin ve ¢cogunlukla da bir yoneticinin fiziksel saldirganlig1 olarak ifade
edilir (Zapf, 1999). Zorbalik arastirmalarinin 6nciilerinden Olweus’a gore, zorbaligin {i¢ temel
ozelligi; kasith olarak yapilmasi, tekrar etmesi ve taraflar arasinda gili¢ dengesizliginin
bulunmasidir (Olweus, 2012). Isyerinde zorbalik kavrami ise korkutma, yildirma ve sindirme
amagli olarak ve belirli bir siire boyunca kars: tarafi olumsuz davraniglarla baski altina almak,
yikici eylemlere maruz birakmak olarak tanimlanabilir (Einarsen ve Skogstad, 1996). Leymann, is
yeri zorbaligint “bir kisinin ya da bir grubun diislince, inang, kiskanclik, cinsiyet gibi bir¢ok
sebepten hareket ederek bir diger kisiye sistematik bir bi¢imde ve diismanca ortaya c¢ikan
psikolojik bir teror olarak tanimlamistir (Tinaz, 2011). Kisilerin algilamalarina gore farklilagabilse
de zorbaligin ortaya c¢ikmasinda, egitim diizeyi, kiiltlir, yas, cinsiyet gibi degiskenler etkili
olmaktadir. Baker ve Demerouti (2007) tarafindan gelistirilen s talepleri ve kaynaklari modeli
kapsaminda is yeri zorbaliginin, karmasik islerden ve isin karakterinden de kaynaklanabilecegi
ifade edilmistir (Broeck, Baillien ve Witte, 2011). Finlandiya’da iiniversite ¢alisanlari arasinda
yapilan calismada, erkeklerin %30’unun, kadinlarin %55’inin son bir yil igerisinde zorbaliga
maruz kaldiklari; mesleki olarak hemsireler iizerinde gerceklestirilen baska bir ¢alismada ise

ankete katilanlarin %10’u isyerinde zorbalikla karsilastiklarini, alay edildiklerini, kotii muamele
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gordiiklerini, yasadiklarinin tilkenmisglik hissi ve saglik problemleri ile anlamli iligkileri tespit

edilmistir (Matthiesen, 2006).

Is yeri zorbaliginin énlenmesi, ydneticilerin iistesinden gelmesi gereken 6nemli bir konudur. Bu
cercevede alinacak bireysel ve kurumsal tedbirler, zorbanin konumuna gore degiskenlik
gostermektedir. Giiglii bir orgiit kiiltiirii, etkinlik diizeyi yiiksek c¢atisma yonetimi, etik
komisyonlarin yonetim siire¢lerine dahil edilmesi, liyakat ve agik iletisim kanallarinin

olusturulmasi kurumsal tedbirler ¢er¢cevesinde dnemli degerlendirilir (Cemaloglu, 2013).
2.2. Orgiitsel Vatandashk Davranis

Orgiitlerde iyi vatandaslik davranisi, var olan resmi bir gérevin dtesinde, ¢alisanlarin 6diillendirme
beklemeksizin sosyal alana ¢aba ve enerji harcama konusundaki istekliligi ifade etmektedir
(Vigoda ve Gadot, 2006). 1977 yilinda motivasyon ve etkilesimin ¢alisan davranislari {izerindeki
etkilerini ortaya ¢ikarmaya calisan Organ, ilk kez orgiitsel vatandaglik davraniglarini incelemis
olup bazi ¢alisan davranislarinin bi¢imsel rol tanimlamalarinin diginda ortaya ¢iktigini saptamistir
(Organ, 1977). Orgiitsel vatandaslik davranisi, calisanlarin 6diil ve iicretten bagimsiz olarak, drgiit
icerisindeki isgleyise katki sunmak adina goniillii olarak yaptigi davranislar toplulugu olarak
tanimlanabilir. Bagka bir ifadeyle, Orgiitsel vatandaslik davranigi, Orgiitiin faaliyetlerini
desteklemek tizere, orgiit baglilig1 yliksek olan calisanlarin, resmi is tanimlarmin 6tesinde,
ictenlikle sergiledikleri davraniglar ve ¢abalar biitiinii olarak da degerlendirilebilir (Organ ve Ryan,
1995).

2.3.Mesleki Tiikenmislik

Isi ile problemli olan insanlarin durumu uzun zamandir, modern dénemin énemli bir vakiasi olarak
kabul edilmektedir. TDK sozliigiinde giiciinii yitirmis olma, ¢aba gdsterememe durumu olarak tarif
edilen tiikkenmislik, yogun bir ¢aligma temposunun ardindan umudun kesintiye ugramasi, yorgun
ve keyifsiz olma durumu olarak tanimlanabilir. Orgiit temelli gerginlik kaynaklarindan farkli
olarak siirekli etkilesimin olumsuz bir sonucu olan tiikkenmislik, calisma hayatinda i¢ ve dis miisteri
beklentileri ile ylizlesmek durumunda kalan isgorenin, fiziksel bitkinlik, uzun siireli yorgunluk,
caresizlik ve umutsuzluk duygularini yansitan durumu ifade etmek i¢in de kullanilabilir (Maslach

ve Jackson, 1981).
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Tiikenmislik, is sebebiyle yasadigi psikolojik talepleri karsilamakta zorlanan c¢alisanin, fiziksel,
bilissel ve duygusal olarak yasadigi durumlarin is ve sosyal hayatina, iletisim i¢inde olduklarina
yansimasi ile goriilen sendromdur. 1970’lerde Amerika Birlesik Devletlerinde insan kaynaklarinda
calisanlar arasinda ortaya cikan tiikkenmislik olgusu, arastirmacilar tarafindan sistematik bir
caligmanin odagi haline gelmeden ¢ok Once hem uygulayicilar hem de sosyal yorumcular
tarafindan tanimlanmistir. Maslach, Schaufeli ve Leiter (2001) tiikenmisligi, kroniklesmis
duygusal ve kisileraras: iletisimden olusan gerginligin uzun dénemdeki yansimasi olarak

tanimlamiglardir (Esen ve Esen, 2021).

2.4. Hipotez Gelistirme

Orgiitsel vatandaslik davranislari, kaynaklarin daha iiretken amaclar icin kullanilmasina, orgiitsel
performansin arttirilmasina, faaliyetlerin koordine edilmesine katki saglamaktadir (Podsakoff vd.,
1997). Ayrica calisanlar ve yoneticiler arasinda olusan saglikli iletisim Orgiitsel bagliligin
artmasin1 da destekleyecektir. Isyeri zorbaliginin orgiitsel vatandaslik davramsi ile iliskili
oldugunu diisiiniilmektedir. Zorba davranislarin calisanlar iizerindeki etkisine arastirmalarin
onemli bir boliimiinde psikolojik ve fiziksel saglik tizerinde duruldugu goriilmektedir. Zorbaligin
hedefinde olanlarin yiiksek diizeyde gerginlik yasadiklari ve isten ayrilmayi diisiindiikleri
saptanmuistir (Einarsen vd., 2003). Algilanan zorbalik diizeyi ile ruhsal olarak kotii hissetme,
uykusuzluk, dikkat bozuklugu, stres hali gosterme gibi belirtilerin yaninda, tiikkenmislik, is
tatminsizligi ile gii¢lii iliskiler oldugu saptanmustir. Is yeri zorbalig1 ile calisanlarin is davranislari
arasindaki iligkinin incelendigi bir arastirmada zorbaliga maruz kalanlarin daha az vatandaslik
davranig1 sergiledikleri bulunmustur (Mendiratta ve Srivastava, 2023; Goodboy vd., 2015;
Mubarak ve Mumtaz, 2018).

Mubarak ve Mumtaz (2018) Islamabad ve Rawalpindi'deki farkli sivil toplum kuruluslarindan 254
katilimcidan toplanan verilerle gergeklestirmis olduklari ¢alismalarinda daha fazla zorbaliga
maruz kalan ¢alisanlarin isyerinde 6rgiitsel vatandaslik davranisi diizeyinin diisiik oldugu da ortaya
koymuslardir. Mendiratta ve Srivastava (2021) Hindistan turizm isletmelerinde ¢alisan
katilimcilardan elde ettikleri 240 veri ile gergeklestirdikleri ¢aligmalarinda yerinde zorbalik ile
OVD arasinda negatif bir iliski (R= -,71) oldugunu tespit etmislerdir. Afzal ve arkadaslari (2022)

ise Islamabad Universitesi’nde calismakta olan 240 &gretim elemanlar ile gerceklestirdikleri
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caligmalarinda zorbaligin 6gretim elemanlarinin orgiitsel vatandaslik davranislari tizerinde 6nemli

diizeyde anlamli olumsuz etkisi oldugunu belirtmislerdir (R?= ,4624).

Kaya ve arkadaglar tarafindan saglik insan kaynaklari iizerinde gergeklestirilen arastirmanin
sonuclart arasinda isyeri zorbaligina maruz kalan c¢alisanlarin, orgiite karst olumsuz tutum
gelistirdigi ve sinik davranmiglar sergiledigi degerlendirilmistir (Kaya vd., 2019). Benzer bir
caligmada is yeri zorbaliginin 6zel bir tiirii olan siber zorbalik ile tiikenmislik arasinda anlamli ve
dogrusal bagin oldugu ifade edilmistir (Esen ve Esen, 2021). Giorgi ve meslektaglar1 (2016),
isyerinde zorbaliga maruz kalan calisanlarin, yasamayanlara gore tilkenmislik yasama olasiliginin
daha yiiksek oldugunu oOne siirerken, Deery Walsh ve Guest (2011), yoneticilerden gelen
zorbaligin en zararh zorbalik tiirii oldugunu ve caligsanlarin tiikkenmisliklerini dort kat arttigini

belirtmislerdir.

Rossiter ve Sochos (2018) kamu sektorii, havacilik, gilivenlik hizmetleri, egitim ve saglik
hizmetleri de dahil olmak iizere ¢ok cesitli endiistri sektorlerindeki 222 calisandan elde ettikleri
verilerle gerceklestirdikleri ¢alismalarinda isyerinde zorbalik ile tiikenmislik arasinda pozitif
yonlii ,55 diizeyinde anlamli iligki tespit etmislerdir. Kim ve arkadaglar1 (2019) ise Seul, Gyeonggi
ve Chungnam'daki genel hastanelerde calisan ve hasta bakimina dogrudan katilan 324 hemsire ile
gerceklestirdikleri ¢alisma sonucunda zorbalik ile duygusal tiikkenme arasinda ,439 ve zorbalik ile
duyarsizlagsma arasinda ,427 diizeyinde pozitif yonlii ve anlamli iliskiler tespit etmis; zorbalik ile

kisisel basar1 hissinde azalma arasinda herhangi bir iliski olmadigin1 ortaya koymuslardir.

Hizmet sektoriinde ¢alisanlarin mesleki tiikenmislikleri ile orgiitsel vatandaslik davranislarini
ortaya koymaya yonelik Chia ve Tsai tarafindan gergeklestirilen ¢alismanin sonucunda kavramlar
arasinda negatif yonlii bir iligkinin oldugu sonucuna varilmistir (Chiu ve Tsai, 2006). Benzer bir
sekilde saglik hizmetler1 alaninda tamamlanmis bir arastirmada tikenmisligin, Orgiitsel

vatandaglik davranigini azalttigi degerlendirilmistir (Gilbert vd., 2010).

Yukarida yapilan agiklamalar ve aragtirma amaci dogrultusunda olusturulan arastirma hipotezi ve

arastirma modeli asagida belirtilmistir.

Ha: Isyeri zorbaligimin orgiitsel vatandashk davramist iizerine etkisinde tiikenmisligin araci rolii

vardir.



iktisat isletme ve Uluslararasi iliskiler Dergisi / Journal of Economics, Business and International Relations

e-ISSN: 2822-6003 e Volume 3 (1) e July e Temmuz: 2024

Orgitsel Vatandaghk Davranisi

isyerinde Zorbalik

Sekil 1: Arastirma Modeli

3. Metodoloji
3.1.0rneklem

Arastirmanin 6rneklemini Kayseri’de faaliyet gostermekte olan biiyiik 6l¢ekli bir isletmede ¢alisan
ve yonetici pozisyonunda olmayan isgdrenler olusturmaktadir. Arastirma kapsaminda yer alan
katilimcilara kolayda ornekleme yontemi ile anket uygulanmis, 451 adet veri elde edilmistir.
Veriler 2023 yili Ocak-Mart aylar1 arasinda toplanmis olup, sadece c¢alisma igin gonilli
olduklarin1 beyan eden katilimcilarla veri toplama siireci gergeklestirilmistir. Demografik
ozellikleri itibariyle katilimcilarin dagilimlart incelendiginde biiyiik ¢ogunlugun erkek (331
gozlem) ve evli (292 gozlem) oldugu goriilmiistiir. Yaslar1 agisinda katilimcilarin dagilimina
bakildiginda ise biiyiik cogunlugun 27 yas iizerinde oldugu (% 57,2) tespit edilmistir. Egitim
durumlarn itibari ise 230 katilimcinin lise, 105 katilimcinin ise 6n lisans mezunu oldugu
goriilmektedir.

3.2.0I¢cekler

Arastirma kapsaminda kullanilacak verilerin elde edilebilmesi i¢in 24 ifade ve 4 demografik
degiskenden olusan bir anket formu olusturulmustur. Katilimcilarin kendilerine ydneltilen
ifadelere katilim dereceleri 5°1i Likert formatinda cevaplandirmalar1 istenmistir. Dereceleme 1-
kesinlikle katilmiyorum ve 5- kesinlikle katiliyorum seklinde kodlanarak veri girisi saglanmaistir.
Calisanlarin maruz kaldiklar1 zorbalik diizeylerini 6l¢gmek amaciyla Hershcovis (2011) (alay etme
veya asagilayici s0z soyleme, hatalarin tekrar tekrar hatirlatilmasi, iftira atma, sosyal dislama,

sozli taciz, cabanin degersizlestirilmesi ve fikirlerin gérmezden gelinmesi) tarafindan gelistirilen
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isyerinde zorbalik 6lgegi kisa formu kullanilmistir. Calisanlarin tiikenmislik diizeyini 6lgmek
amaciyla Kristensen ve arkadaglar1 (2005) tarafindan gelistirilen 6lgekten faydalanilmistir (6rnek
ifade: Her caligma saatinin benim i¢in yorucu oldugunu diisiinliyorum.) katilimcilarin orgiitsel
vatandaslik davranisi diizeylerini 6lgmek amaciyla Kelloway ve arkadaglar1 (2002) tarafindan
gelistirilen 6lgek kullanilmistir (6rnek ifade: Calistigimin birimin genel kalitesini artiracak

yenilik¢i 6nerilerde bulunurum).
3.3.Dogrulayict Faktor Analizi Sonuglar

Aragtirma kapsaminda kullanilan 6l¢eklere iliskin dogrulayici faktor analizi sonuglar1 Tablo 1°de

goriilmektedir.

Tablo 1. Dogrulayici Faktor Analizi Sonuclar

g

g

>

]

a

=

: Kabul  Edilebilir )

.. _ 3

Indeksler Miikemmel Uyum Uyum ) =

= = =

E | 2

S| =5 | &

<y = Q
CFI ,970=CFI<1,000 ,950<CFI<,970 993 | ,989 | ,986
HOELTER | >200 75<HOELTER<200 | 447 | 475| 303
IFI ,950<IFI< 1,000 ,900<IFI<,950 993 | ,989 | ,986
NFI ,950<NFI<1,000 ,900< NFI<,950 988 | ,979 | ,979
RFI ,900<RFI<1,000 ,850<RFI<, 900 979 963 | ,966
RMSEA ,000<RMSEA<,050 | ,050<RMSEA<,080 | ,052 | ,049 | ,065
TLI ,95<TLI<1,000 ,900<TLI<,950 988 | ,980 | ,977
x2/df ,000 <y2/df<2,000 | 2 <y2/df<3 2,204 | 2,071 | 2,920

Kaynak: Hooper, D., Coughlan, J., & Mullen, M. (2008). Structural equation modelling:
guidelines for determining model fit. Electronic Journal of Business Research Methods, 6(1), 53-
60.
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Tabloda arastirmada yer alan degiskenlere iliskin dogrulayici faktor analizi sonuglari
gorilmektedir. Tiim degiskenler i¢in uyum iyiligi indeksleri kabul edilebilir siirlar i¢indedir.
Boylece degiskenlerle ilgili yapilarin analizde kullanilan ampirik verilerle tutarli ve uygun oldugu
anlagilmaktadir. Yapilan giivenilirlik ve gecerlilik analizleri sonuglar1 verilerin analizlerin
yapilabilmesi i¢in gerekli sartlar1 sagladigini gostermektedir (Hooper vd., 2008).

3.4.Arastirma Modelinin Test Edilmesi

Bu mevcut ¢aligmada, ¢alismanin hipotezlerini test etmek i¢in AMOS programi ile "Kismi en
kiigiik kareler" teknigi araciligiyla yapisal esitlik modeli kullanilmistir. Onerilen teorik model

(Leguina 2015) tarafindan onerilen asagidaki iki asamali yaklagim kullanilarak incelenmistir.

Modelin giivenilirligini ve gegerliligini degerlendirmek i¢in i¢ tutarlilik giivenilirligi, uyum iyiligi
giivenilirligi, yakinsak gecerlilik ve ayrisma gecerliligi test edilmistir. ilk olarak, Tablo 2'de
gosterildigi gibi her bir model i¢in uyum iyiligi degerlerinin kabul edilebilir sinirlar icerisinde

oldugu ve kurulan modellerin tutarli oldugu goriilmektedir (Hooper vd., 2008).

Tablo 2. Uyum lyiligi Giivenilirligi Sonuclar

Indeksler Model 1 Model 2
CFI ,967 ,954
HOELTER 315 ,233
IFI ,968 ,944
NFI ,951 ,916
RFI ,938 ,901
RMSEA ,065 ,063
TLI ,958 ,934
y2/df 2,929 2,808

Daha sonra Tablo 3 incelendiginde yapilarin i¢ tutarlilik giivenirligi degerlerinin ,812 ile ,927
arasinda; birlesik giivenilirlik degerlerinin ise ,830 ile ,927 arasinda degistigi goriilmektedir. Tiim
bu degerlerin 0,70'in iizerinde oldugundan gostergelerin giivenilirligi kabul edilmistir (Nakip,
2006). Ortalama agiklanan varyans (AVE) degerlerinin 0,50 nin iizerinde oldugundan dolay1 ise

yakinsama gegerliliginin saglandigi soylenebilir (Henseler vd., 2009).
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Tablo 3. Ol¢iim Modelinin Degerlendirilmesi

CR |AVE MSV M%R( a Izszg‘;‘lilf OVD | Tiikenmislik
isyerinde Zorbalik | 0,927 (0,646,323 | ,932 | ,927 0,804
OvD 0,9250,608 |,321| ,931 | ,913 -0,568* | 0,780
Tiikenmislik 0,830 0,537,346 | ,880 | ,812 0,479* | -0,486* 0,661

Tablo 4. Yol Katsayilar

Beta () t-values P Values

Isyerinde Zorbalik --> OVD -,436  -8,357 Fxk
Isyerinde Zorbalik --> Tiikenmislik 479 3,659 ok
Tiikenmislik -->0VD - 277 -3,222 ,001
Isyerinde Zorbalik --> Tiikenmislik --> OVD -133 -

Tiikenmislik degiskeni modele eklenmeden oOnce igyerinde zorbaligin oOrgiitsel vatandaslik
davranis1 iizerinde anlaml bir etkiye sahip iken (f = -0,567, p = 0,000); tiikenmislik degiskeni
analize dahil edildiginde isyerinde zorbaligin orgiitsel vatandaglik davranisi tizerindeki etkisi B =
-0,436’ya diismiistiir. Bu sonug isyerinde zorbaligin orgiitsel vatandaslik davranisi tizerindeki

etkisinde tiikenmisligin araci rol oynadig1 sonucunu gostermektedir.

4. Sonug

Orgiitsel vatandashk davramsi galisanlarin herhangi bir karsilik beklemeden orgiitleri yararina
sergiledikleri goniillii davranislar olarak degerlendirilmektedir. Calisanlarin sergilemis olduklari
bu goniillii davraniglar hem orgiitlerin miikkemmellige ulasmalar1 hem de yiiksek performans
sergilemeleri i¢in son derede 6nemlidir. Bu c¢alisma kaynaklarin korunmasi teorisi kapsaminda

caligsanlarin igyerinde Ustleri tarafindan karsilastiklar1 zorbaligin orgiitsel vatandaslik davranigina

10
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etkisi ve bu etkide karsilastiklar1 zorbaliga bagli olarak yasadiklari tiikenmisligin aracilik roli

incelenmistir.

Calisma bulgulart incelendiginde zorbaliga maruz kalan caligsanlarin ddiillendirici olmayan
davranislar1 sergileme egiliminden uzaklastiklar1 sGylenebilir (Mendiratta ve Srivastava, 2023;
Goodboy vd., 2015; Mubarak ve Mumtaz, 2018). Bunun yaninda kaynaklarinin korunmasi teorisi
cercevesinde de belirtildigi gibi zorbalik sonucunda kaynaklari azalan ve bu kaynaklari
yenilemekte zorlanan ¢alisanlarin tilkenmislik yasadiklar1 goriilmektedir (Kaya vd., 2019; Esen ve
Esen, 2021; Giorgi vd., 2016; Deery Walsh ve Guest, 2011),Literatiir taramas1 ¢ercevesinde de
ifade edildigi lizere zorbalik sonucunda tilkkenmislik yasayan ¢alisanlarin kaynaklar1 azaldigindan
dolay1 sadece gorev tanmimlarinda yer alan igleri yaparak enerjilerini daha uygun bir sekilde

harcama egilimine girerek Orgiit yararina goniillii davranislar sergilemekten uzaklasmaktadirlar.
Uygulayicilara Oneriler

Orgiitlerin calisanlarindan etkili ve verimli bir sekilde faydalanabilmeleri i¢in calisanlara
zorbaligin kabul edilemez oldugunu ve tolere edilmeyecegini anlatan zorbalig1 6nleme politikalari
gelistirmelidir. Zorbaliga maruz kalan ¢alisanlar kendilerini kaygili ve agagilanmis hissedebilirler.
Bas edememekten kaynaklanan 6tke ve hayal kiriklig1 duygular tetiklenebilir. Bazi insanlar bir
sekilde misilleme yapmaya calisabilir. Zorbaligin neden oldugu stres, 6zgiliven ve 6zsayg1 kaybi,
is giivensizligine, hastaliga, ise devamsizliga ve hatta istifaya yol acabilir. Zorbalik vakalariyla
basa ¢ikmak i¢in orgilitlerin etkili bir sikayet sistemi kurmasi gerekebilir. Calisanlar, zorbalik
vakalarmi herhangi bir tepki korkusu olmadan nasil bildireceklerini bilmelidir. Isyerinde zorbalik
isyerinde saglik ve giivenlikle ilgilidir ve buna gore ¢alisanlara giivenli ve emniyetli bir ¢aligma
ortami saglamak igin proaktif bir sekilde yonetilmelidir. Isyerinde zorbalifa ve uygunsuz
davraniglara yonelik tutumlar etkilemeye, zorbaliga yer olmayan bir orgiit kiiltiirii gelistirmeye ve

onlemeye yonelik politika ve prosediirler uygulamaya yonelik stratejiler belirlenmelidir.
Gelecek Arastirmalara Yonelik Oneriler

Gelecekteki aragtirmalar, zorbalik-is davranislar iliskisinde potansiyel aracilar olarak sosyal stres
veya duygusal uyumsuzlugu inceleyerek kaynak koruma teorisini genisletebilir. Bu caligmalar
kaynaklarin korunmasi teorisinin ¢ergevesini genisletebilir. Ayrica yapilan ¢alismalarla
calisanlarin karsilastiklar1 zorbalikla basa ¢ikmada uyguladiklar: stratejiler de ortaya konulmaya
calisilabilir.

11



iktisat isletme ve Uluslararasi iliskiler Dergisi / Journal of Economics, Business and International Relations

e-ISSN: 2822-6003 e Volume 3 (1) e July e Temmuz: 2024

Cahsmanin Kasitlari

Her ¢alismada oldugu gibi bu ¢alismanin da bazi zayif yonleri s6z konusudur. Zaman ve maliyet
kisit1 nedeniyle verilerin sadece tek bir isletmeden toplanmis olmasi tek bir orgiit kiiltiirii ve
orgiitsel yapidan hareketle sonuclarin genellenebilir olmasi 6niinde engel teskil etmektedir. Her ne
kadar yapilan 6n degerleme sonucunda anket formunda yer alan ifadelerin katilimcilar tarafindan
dogru anlasildig1 tespit edilmis olsa da isyerinde zorbaligin mobbing ve nezaketsizlik kavramai ile
karigtirllmaktadir. Hazirlanan anket formunu katilimecilar kendi kendini degerlendirmistir.
Yonetici veya caligma arkadaglari tarafindan c¢alisanlarin Orgiitsel vatandashik davranisi
sergilemelerinin degerlendirilmis olmasi daha yansiz sonuglar bulunmasina katki saglayabilirdi.
Son olarak arastirma kesitsel olup veriler tek zamanda toplanmistir. Boylamsal bir arastirma
tasarimi zaman igerisinde zorbaliga maruz kalma algisindaki degisimlerin gézlenmesine imkan

sunabilir
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TECHNOLOGICAL DEVELOPMENT AND SMES: A GENERAL
LITERATURE REVIEW AND MODELING THE PROCESS OF
ADAPTATION TO TECHNOLOGICAL DEVELOPMENT WITH
EVOLUTIONARY GAME THEORY

TEKNOLOJIK GELISIM VE KOBI’LER: GENEL BiR LITERATUR INCELEMESI VE
TEKNOLOJIK GELiSIME UYUM SAGLAMA SURECININ EVRIMSEL OYUN
TEORISi iLE MODELLENMESI

Aras Yolusever!

Oz

Bu calismanin amaci, kiiciik ve orta 6lgekli isletmelerin (KOBI) kiiresellesme ¢agimin énemli belirleyicilerinden olan teknolojik
geligsmeleri benimsemelerinin avantajlarini ve teknolojik gelismelerin benimsenme siireglerinin 6niindeki temel engel ve zorluklar
incelemektir. Giinlimiizde diinya daha az yoksulluk, daha fazla istihdam ve siirdiiriilebilir liretimi igeren yeni ekonomik modeller
gelistirmek konusunda ¢alismaktadir. Bu hedeflere ulasmada KOBI’lerin 6nemi biiyiiktiir. Ne var ki KOBI’ler iilkelerin ekonomik
biiylime hizlarinimn artmasinda hayati bir bilesen olmalarina ragmen, teknolojik gelisimden yeterince faydalanamadiklart durumda
tam potansiyellerine ulagmakta sorun yasamaktadir. Bu durum, iilkelerin de potansiyel biiylime seviyelerine ulagmalarinin
oniindeki engellerden biri olarak karsimiza ¢ikmaktadir. Dolayistyla KOBI’lerin teknolojik degisim ve gelisime ayak uydurmasinm
oniindeki engeller tespit edilmeli ve giderilmelidir. Calismanin ilk boliimiinde teknolojik gelisimin 6nemi ve tarihi tartigilacak,
ikinci boliimde teknolojik gelisimin KOBI’lere etkileri iizerine bir literatiir taramas1 sunulacak ve son bdliimde evrimsel oyun
teorisi araglart kullanilarak yeni teknolojinin benimsenme siireci modellenecektir. Caligma sonucunda teknolojik yatirimin
KOBI’ler arasinda yaygin hale gelebilmesi i¢in en énemli kosulun, bu siirece duyulan giiven oldugu tespit edilmistir. Getiri odakli
karar veren isletmeler oldugu gibi teknolojik yatirima duyulan kosulsuz giiven , teknolojik gelisime duyarsizlik, hukuki ve iktisadi
engeller de yatirim yapma giidiisiinii ve yatirim basarisini dogrudan etkilemektedir.
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Abstract

The aim of this study is to examine the advantages of small and medium-sized enterprises (SMEs) in adopting technological
developments, which are one of the important determinants of the globalization era. We are also going to examine the main
obstacles and difficulties in the adoption of technological developments. Today, the world is working to develop new economic
models that include less poverty, more employment and sustainable production. SMEs are of great importance in achieving these
goals. However, although SMEs are a vital component in increasing countries' economic growth rates, they have problems reaching

their full potential if they cannot benefit from technological development sufficiently. This situation appears as one of the obstacles
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to countries reaching their potential growth levels. Therefore, the obstacles that prevent SMEs from keeping up with technological
change and development should be identified and eliminated accurately. In the first part of the study, the importance and history of
technological development will be discussed, in the second part, a literature review on the effects of technological development on
SMEs will be conducted, and in the last part, the adoption process of new technology will be modeled using evolutionary game
theory tools. According to the results, trust is the most crucial factor for the widespread adoption of technological investments
among SMEs. Some businesses tend to make decisions based on returns, but having trust in technological investments, being aware
of the latest technological advancements, and overcoming legal and economic hurdles can significantly impact the motivation to

invest.

Keywords: Technological Development, SMEs, economic growth, evolutionary game theory

JEL Classification: C73,C70, 010, 014

Extended Summary
Background

Today, the impact of technology on our daily lives is undeniable. According to mainstream
economics, human needs are unlimited, and production is of critical importance in meeting this
unlimited need. For this reason, one of the most important conditions for economic development
is technological progress. Nation states and companies that can integrate technological progress
externally or internally have a competitive advantage. SMEs, like technology, are a vital part of
economic development. For this reason, SMEs should adopt technological developments
accurately. However, not all SMEs can internalize technological developments equally. The
reasons for this situation include uncertainty (political or economic), legal order, geopolitical risks,

lack of human and/or physical capital, and low research and development expenditures.
Purpose

The aim of this study is to examine the advantages of small and medium-sized enterprises (SMES)
in adopting technological developments, which are one of the important determinants of the
globalization era. We are also going to examine the main obstacles and difficulties in the adoption
of technological developments. In the first part of the study, the importance and history of
technological development will be discussed, in the second part, a literature review on the effects
of technological development on SMEs will be conducted, and in the last part, the adoption process
of new technology will be modeled using evolutionary game theory tools. Evolutionary game
theory differs from classical game theory by questioning the existence of rational decision makers,
incorporating people’s special histories, emotionality, stubbornness, altruism, conformism and

other emotions into modeling. With replicator dynamics, it allows the creation of realistic models.
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Method

The article is based on literature review and game theoretical modeling. After a literature review
on the emergence of the concept of technology and the changes it has experienced in the historical
process, an examination will be made regarding the positive effects of technological development
on SMEs and country economies. In the rest of the study, evolutionary game theory will be used

to model technological adaptation processes.
Findings

The study reveals the importance of technological development for SMEs through literature review
and mathematical analysis. The findings obtained in the literature study show that the reason why
SME performances in developing countries and developing countries cannot converge is not only
economic, but also legal, sociological, cyclical, and political. Businesses in developed countries
have sufficient human and physical capital. In these countries, the legal system provides justice
and SMEs engage in technological initiatives with government incentives. on the other hand, in
developing countries, SMEs experience problems. Therefore, there are serious obstacles to
technological investment for businesses in these countries. In the analysis which conducted with
evolutionary game theory tools, the equilibriums that the integration and discovery of
technological development are successful and unsuccessful revealed, the positive and negative

consequences of segmentation are examined, and evolutionary stable balances are sought.
Important results are obtained with evolutionary modeling starting with the third chapter:

e In evolutionary stable equilibrium, the effects of conformism are balanced by the effects of the
payoff difference. For example, if the prevailing opinion in society is that technological investment
will definitely be beneficial in the long run, technological investment will not decrease and continue
despite the return advantage of businesses that do not invest in technology. In other words, the
short-term return advantage of businesses that do not prefer technological investment is balanced
by the trust in technological investment.

e The opposite is also possible. In this case, the return advantage of companies making technological
investments is balanced by the conformist advantage of SMEs, which agree that technological
development is not beneficial. This shows how strategies with low returns (here, not following or
failing to follow technological development) continue to exist.

o \When the opinion about the necessity of technological investment prevails among SMEs, if the

returns of SMEs that have doubts about technological investment exceed the returns of SMEs that
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make technological investments less than 01— (o +w))/(1 —0) technological investment

remains an evolutionary stable equilibrium. Therefore, the idea that technological investments will
produce successful results in the long term is necessary for the sustainability of this investment.
As the effect of conformism increases, sensitivity to return decreases. In this case, unconditional
trust in technological investment or insensitivity to technological development, legal and economic
obstacles become important.

As the effect of conformism decreases, businesses start to think return-oriented, and in this case,
the importance of businesses that design their investments in a return-oriented way become
important.

As the effect of conformism decreases, return sensitivity begins to affect preferences. Nevertheless,
some of the businesses may insist on not changing their technological investment strategies due to
the obstacles and deficiencies mentioned and examined throughout the study. The model shows
that the « + A4 = 0.5 equilibrium is stationary if and only if it is achieved by the conformist effect.
Businesses that want to make technological discoveries bear R&D costs under all circumstances,
but imitative businesses only accept the cost of acquiring information when they interact with
businesses that provide technological development. The underlying reason for this is the desire to
benefit from businesses that provide technological development. In the pairing of two imitator
businesses, old strategies are copied.

As expected, imitator businesses give up this strategy as costs and environmental uncertainty
increase. Likewise, the number of businesses making technological discoveries will rise in an
environment where imitation costs and environmental uncertainty increase. Increasing
environmental uncertainty makes it difficult to determine the customer type of businesses. For this
reason, accurate determination of R&D expenditures and customer structure becomes important.
Increasing segmentation will increase the balance level of businesses investing in technology. A
positive segmentation in favor of technological discovery investments will increase the likelihood
of these businesses interacting with each other, and the positive external benefits of imitator
businesses will thus decrease, and their frequency will also be affected.

Positive segmentation could be protection of copyright and intellectual property rights, increased
government incentives and tax deductions.

However, increasing positive segmentation may reduce efficiency and average return. The
slowdown in the flow of information from enterprises engaged in technological discovery to

imitator enterprises and problems in accessing up-to-date information may reduce the efficiency of

20



iktisat isletme ve Uluslararasi iliskiler Dergisi / Journal of Economics, Business and International Relations

e-ISSN: 2822-6003 e Volume 3 (1) e July e Temmuz: 2024

imitator companies as well as enterprises that want to use existing information before investment

for exploration.
Conclusion

The information and results obtained clearly reveal the positive effects of technological
development on SMEs. However, these businesses are far behind the industry 5.0 process we are

in today. Important suggestions can be made to combat this problematic situation:

e The legal structure, especially in developing countries, should be reformed in favor of SMEs, and
the quantity and quality of government incentives should be increased.

o Intellectual property rights and patents must be secured.

e Financial support should be provided for technological investments of SMEs. This support can be
provided through a fund that will be established, unlike government incentives.

e To accurately follow technological developments in developed countries, information and
communication technologies should be studied.

e Training should be provided to SME management to enable them to be innovative and to increase
their sensitivity to technological development.

e The education system should be strengthened to increase the quality of human capital.

e Another major obstacle to technological investments is infrastructure costs. This problem can also

be overcome with government support.

e Organizational structures and hierarchical orders of SMEs should be rearranged, and workflow

charts and job descriptions should be made more modern.

Considering that the contribution of SMEs to the country's economies is at a non-negligible level,
increasing the economic efficiency of these enterprises will directly affect the country's economies,
the employment level, and the financial system, especially exports and foreign trade, will show
positive developments and the quality of economic growth will increase. Undoubtedly, this should

be among the most important goals of developing countries.
Giris
Bugiin teknolojinin giindelik yasamimiza etkisi yadsinamaz diizeydedir. Ana akim olarak kabul

edilen iktisada gore insan ihtiyaglar1 sinirsizdir, bu sinirsiz ihtiyacin karsilanmasi yolunda iiretim

kritik 6neme sahiptir. Bu sebeple iktisadi gelismenin en 6nemli kosullarindan biri teknolojik
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ilerlemedir. Teknolojik ilerlemeyi dissal veya icsel olarak entegre edebilen ulus devletler ve

firmalar rekabet avantajina sahip olmaktadirlar (Ansal,2004:37-38).

KOBI’ler de teknoloji gibi iktisadi gelismenin ayrilmaz pargalarindan biridir. iktisadi etkisi yiiksek
katma deger elde etmenin dogru yolu da bu isletmelerin teknolojik gelisimin bir parcasi olmalari
veya diinyadaki teknolojik gelismeleri dogru sekilde igsellestirmeleridir (Tiirkoglu & Celikkaya,
2011:57). KOBI’ler degisen ¢aga ayak uydurabilmek, katma degeri yiiksek iiretim yapabilmek ve
etki alanlarini genisletebilmek icin {iretim yapilarini degistirmeli ve bu siiregte teknolojiyi digsal

veya icsel (teknoloji yapict davranis) olarak kullanmalaridir.

Ne var ki tiim KOBI’ler teknolojik gelismeleri esit sekilde i¢sellestirememektedir. Bu durumun
sebebi olarak belirsizlik (siyasi veya iktisadi), hukuki diizen, jeopolitik riskler, beserl ve/veya
fiziksel sermaye eksikligi, arastirma ve gelistirme harcamalarinin istenen diizeyde olmamasi

sayilabilir.

Calismamizda bahsedilen teknoloji ve teknolojik gelisim kavramlari, antik Yunan’daki haliyle
degil, ozellikle Sanayi Devrimi sonrasinda yasanan gelismeler dogrultusunda evrilen haliyle

kullanilmistir. Bu konu hakkinda birinci boliimde detayli bir analiz sunulmustur.

Teknolojik gelisim KOBI’lere 6nemli faydalar saglamaktadir. Islem maliyetlerinde azalma ve
bununla beraber liriin kalitesindeki artig, rekabet avantaji, diisiik maliyet ile kaliteli mallarin
tedarikinde ilerleme kaydedilmesi, verimliligin artirilmasi, kaynaklarin daha dogru kontrolii, stok
maliyetlerinin azaltilmasi, operasyonel ve stratejik kararlarin daha isabetli alinmasi ve kurumsal

imajda iyilesme bu faydalara 6rnek olarak verilebilir (Gokalp ve dig., 2006:120).

KOBI’lerin, sagladigi bu faydalara ragmen teknolojik gelisime ayak uyduramamalarmin
nedenlerinin incelenmesinde 6zellikle isletmelerin disindaki gelismelerin- 6zellikle hukuki,
konjonktiirel ve siyasal- de analize dahil edilmesi nem arz etmektedir. Ornegin hukuki diizen
patent haklarii, simai miilkiyeti yeterli derecede korumuyorsa, devlet tesvikleri yeterli diizeyde
degilse veya savas ve siyasal kriz gibi riskler varsa, kisacasi isletmeler i¢in yatirim yapilabilir bir
ortam saglanmamigsa, yatirim diizeyi istenen seviyede olamayacaktir. Bu durum, bireysel
diizeydeki esitsizligin (yani farkl cografyalarda dogmus bireylerin yasamis oldugu esitsizliklerin),
isletmeler i¢in de gecerli oldugunu, gelismis iilkedeki isletmeler ile gelismemis tilkedeki

isletmelerin yatirim potansiyelinin ayn1 olmadigin1 gostermektedir.
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Modellemede evrimsel oyun teorisinin sec¢ilmesinin sebebi de budur. Evrimsel teori, klasik oyun
teorisinin aksine getiri dist etkilerin modellenmesine olanak saglamaktadir. Yatirim
yapilmamasinin tek nedeni maddi boyut degildir, maddiyatin disinda ve listte kisaca deginilen
ancak son boliimde derinlemesine incelenecek olan getiri-digi boyutun modellenmesi elzemdir.
Replikator dinamikleri araciligi ile takip eden donemler birbirine baglanmis, en basarili stratejinin

kopyalanmas1 mekanigi ile evrimsel duragan denge aranmaistir.

Calismani ilk bolimiinde teknoloji kelimesinin kokeni ve teknolojik gelismenin tarihi
tartigilacaktir. Bugiin insanligin modern teknoloji ¢aginda oldugu kabul edilirse, teknolojinin
bugiine dek yasadigi devrimlerin tiimii 6nem kazanmaktadir. Bu sebeple bugiline gelen siireg
dikkatlice incelenmelidir. ikinci béliimde teknolojik gelisimin KOBI’lere etkileri {izerine bir
literatiir taramasi sunulacaktir. Bu etki iilkeden iilkeye biiyiikk farkliliklar gostermektedir. Bu

farkliliklarin nedenleri incelenecek ve 6zellikle karsilastirmali boyutun varligi saglanacaktir.

Son boliimde ise KOBI’lerin teknolojik gelisime uyum saglama siirecleri evrimsel oyun teorisi ile
modellenecektir. Evrimsel oyun teorisi temelde replikatér dinamikleri ile en iyi stratejinin
kopyalanmas: diisiincesine dayanmaktadir. Isletmeler yeni bir teknolojiyi ya da {iretim sistemini
igsellestirirken belirli bir riski kabul etmektedirler. Dolayisiyla eski sistem ile devam etmek veya

belirsizlik karsisinda belirliligi tercih etmek de olas1 segenekler arasinda yer almaktadir.

Tiirkiye gibi gelismekte olan iilkeler ile gelismis iilkeler arasindaki KOBI 6lcekleri farklilik
gosterebilmektedir. Ornegin Tiirkiye 6zelinde bu dlcek kiigiik isletme icin 50°den az calisan ve
yillik net satis hasilati veya mali bilanco limiti 100 milyon TL ve biiyiik isletme i¢in 250’den az
calisan ve yillik net satis hasilati veya mali bilango limiti 250 milyon TL olarak belirlenmistir (T.C.
Sanayi ve Teknoloji Bakanlig1). Avrupa Birligi i¢inse ¢alisan sayilari ile ilgili sinir ayni olmakla
beraber ciro limiti kiiciik isletme i¢in 10 milyon Euro ve biiyiik isletme i¢in 43 milyon Euro’dur
(European Commission). Bu agidan kiyaslandiginda gelismis tilkeler i¢in ciro sinirmin gorece
daha yiiksek oldugu sonucuna varilabilir. Bu ayirim dikkate alinarak, literatiir boliimiinde hem
gelismis hem de gelismekte olan iilkeler i¢in yapilan c¢alismalar incelenmis ve son boliimdeki

modellemede gelismekte olan bir iilkede faaliyet gdsteren bir KOBI modellenmistir.

Calisma sonucunda teknolojik yatirrmin KOBI’ler arasinda yaygin hale gelebilmesi igin en 6nemli
kosulun, bu siirece duyulan giiven oldugu tespit edilmistir. Teknolojik yatirima baglayan isletme

yonetimi, kisa vadede getiri avantaji saglayamasa da siirece giiven duyuyorsa yatirim yapmaya
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devam edecektir. Bu davranis da uzun vadede teknolojik yatirimin isletmeler arasinda
yayginlagsmasini saglayacaktir. Bunun gibi, yatirim yapilmasinin 6niinde hukuki, siyasal veya
toplumsal engeller oldugu diisiiniiliiyor ise, getiri avantaj1 hedefine ragmen teknolojik yatirim igin

kaynak tahsis edilmeyebilir.

Getiri odakli karar veren isletmeler oldugu gibi teknolojik yatirima duyulan kosulsuz giiven,
teknolojik gelisime duyarsizlik, hukuki ve iktisadi engeller de yatirim yapma giidiisiinii ve yatirim
basarisint dogrudan etkilemektedir. Bu faktorlerin de modele dahil edilmesi ile ger¢cege uygun

sonuglar elde edilmistir.

Bu ¢aligma, KOBI’lerin teknolojik yatirim siirecini evrimsel oyun teorisi ile modelleyen ilk
caligmadir. Calismanin 6zellikle maddi boyutun disinda kalan faktorlerin teknolojik devrimin
onilindeki en biiyiik engeller oldugunu gostermesi acisindan literatiire katkida bulunmasini

umuyoruz.
1. Teknolojinin Kavramsal Boyutu, Tarihsel Gelisimi ve Giiniimiizdeki Etkisi

Teknoloji, Yunanca tekno (téyvn, kelime anlami ile beceri veya el sanati) ve loji(Aoyin)
kelimelerinin birlesiminden olusmustur (Liddell ve dig., 1980). Goriildiigii gibi teknolojinin
kelime kdkeni bugiinkii anlayigla tam ortigmemektedir. Ne var ki antik diinyada gerek iiretimin
gerekse onarimin el sanatt ve becerisine bagli oldugu bilinmektedir. Bu sebeple teknoloji

kelimesinin de bu anlamda kullanilmasi anlagilabilirdir.

Bugiin teknolojik gelisimin baslangici olarak Tarim Devrimi goriilse de aslinda Siimerler ve
Babillere kadar uzanan bir analiz daha dogru olacaktir. Dogal kaynaklar ve su bakimimdan verimli

topraklarda kurulan Stimerler, sehir uygarligini kuran ilk halklardan biri olarak goriilmektedir
(Childe, 1995:82).

Civi yazisinin Siimerler tarafindan icat edilmesi ile tarimsal iiretim ve vergilendirme stire¢lerinin
kayit altina alinmasinda bu yazi tipi kullanilmaya baglanmistir (Dogruyol, 2021, 104). Yazinin
bulunmasindan sonra matematiksel gelisimin de saglanmasi ile sadece tarimsal iiretim ve
vergilendirme stirecleri degil, agirliklar, Ol¢iiler, hava durumlari, dogal kaynaklar ve ticaret
hakkindaki veriler de kaydedilmistir. Bunlarin tiimii tarimsal isciligin ortaya ¢ikmasina ve

gelismesine yol agmustir (Ifrah, 1999).
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Tarimsal is¢iligin ortaya ¢ikmasi, tarim devriminin de baslangici olarak goriilebilir. Bu siirecte
insan topluluklar1 avcilik ve toplayiciliktan tarima ve yerlesik diizene gecis yapmislardir. Bir bagka
ifade ile insanlar cevrelerini degistirmeye baglamislardir. El sanati ve becerisinin 6nemi de
anlasiimaya baslanmustir (Harvard Universitesi, 2004). Yine de bu tarimsal (kavramsal olarak
teknolojik) devrim ile iktisadi manada art1 iiriiniin ortaya ¢iktig1 sdoylenemez (Senel, 1985). Bu
teknolojik devrime olanak saglayan bazi onemli gelismeler, tarimi yapilabilen bitkilerin
yayginlagmasi, sosyal organizasyonun saglanmis olmasi ve insanlarin beslenme aligkanliklarinin
degismeye baslamasidir (Baskici, 1998:73). Avrupalilar ve Dogu Asyalilar, cografi avantajlarini
da kullanarak bu devrime Onciiliik etmislerdir. Tarim devrimi sonrasinda yasanan siirecte el

is¢iligine ve becerisine dayali iiretim sistemleri gelismistir.

Siire¢ igerisinde Galileo ve Kepler gibi 6nemli bilim insanlarinin ¢alismalart modern bilim
devrimini hizlandirmigtir zira bu devrim teknolojik gelisimin bir baska mihenk tasidir. Bu
devrimin Sir Isaac Newton’un 5 Temmuz 1687°de yayimlanan ‘Doga Felsefesinin Matematiksel
Ilkeleri’ kitab: ile basladigi kabul edilmektedir (Giinay, 2002:8). Newton eserde, Kepler
kanunlarini matematiksel olarak ispatlamis, hareket yasalarini tanitmis ve iyi bir gemi tasarimi igin

onerilerde bulunmustur (Demir, 1973:19-22).

Modern bilim devriminin baglamasi ile teknoloji ve bilim kavramlar1 birbirine yaklasmaya ve
teknoloji bugiinkii kavramsal boyutuna ulagmaya baslamistir (Giinay, 2002:8). Bu yakinlasma
Sanayi Devrimi (1765-1850) ile daha belirgin hale gelmistir. ilk sanayi devriminin son déneminde
(1831) icat edilen elektrik motoru teknolojinin bugiinkii manada bilime dayali ilk {iriinii olarak

kabul edilmektedir (Giinay, 2002:12).

Ingiltere’de baslayan bu teknolojik devrimi Belgika ve Fransa’daki devrimler izledi. Almanya,
Amerika Birlesik Devletleri, Sovyetler Birligi, Japonya, Cin ve Hindistan da kendi sanayi
devrimlerini gerceklestirdiler. Bu siiregte bilim ve teknoloji kavramlarinin birbiri ile olan yakin

iligkisi artarak devam etti.

Bugiin 1850-1975 donemi ikinci, 1975-2011 ii¢iincii ve 2011°den bugiine kadarki siire¢ dordiincii
sanayi devriminin baslangic1 ve stratejik planlamasi olarak kabul edilmektedir. Ikinci sanayi
devriminde Henry Ford’un iiretim band1 tasarimu ile tiretim hatt1 genislemis, 1970’lerde baslayan
liciincli devrim ile programlanabilir makineler kullanilmaya baglanmistir (Ege, 2014). Dordiincii

sanayi devrimi ise siber fiziksel sistemler, nesnelerin interneti, biiyiik veri, katki yaratan tiretim
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modeli, bulut depolama sistemi, simiilasyon, merkezi olmayan sistemler, siber giivenlik, radyo

frekans tanimlamasi gibi 6nemli teknolojiler sunmaktadir (Kaygin vd., 2019: 1069:1072).

Teknoloji kavrami, yasamis oldugu tarihsel evrilme ile giinlimiizdeki halini aldiktan sonra, kendi
icerisinde gelisimini slirdiirmistiir. Bu dogrultuda bilgi ve iletisim teknolojileri gelistirilmis ve
iretim siireglerine dahil edilmistir. Bugiin inovasyon, teknolojinin ve ekonomik verimliligin
ayrilamaz bir parcasidir. Dolayisiyla gerek bir biitiin olarak ekonomi ve devletlerin ve gerekse

KOBT’lerin iiretkenligi igin teknolojik gelismenin igsellestirilmesi elzemdir.

Nitekim Neo-Klasik Iktisat teknolojik gelisimi dissal kabul etse de teknolojik gelisim ile ayni1 girdi
sonucunda daha ¢ok ve verimli ¢ikt1 elde edilecegini savunmustur (Ansal,2004:39). Bu anlayisa
gore teknolojinin karmasik bir yapisi yoktur, kolayca elde edilebilir, kamusal nitelik tasir ve
isletmeler arasindaki transferi maliyetsizdir (Caliskan, 2015: 650). Schumpeter’in kavramsal
teorisi de zayiflayan sektorlerin yaratici yikim ile yok edilmesi sonucunda yeni endiistrilerin
gelismesini igeren bir evrimsel siireci ortaya koymustur. Bu evrimsel siireg, iktisadi biiylime ve

yapisal reformlar igin teknolojik ilerlemenin 6nemini gdstermektedir (Justman & Teubal,

1991:1167).

Teknolojik gelisimi i¢sel kabul eden evrimse yaklasima gore ise teknolojik ilerleme siireci
belirsizlikleri de igermektedir (Ansal,2004:42). Her isletmenin AR-GE yatirimlarindan elde ettigi
fayda ayn1 olmayabilir ve bu durum isletmeler arasindaki kalite ve biiylime farkini ortaya
koymaktadir. Dolayisiyla bu yaklasima gére KOBI’ler ve diger isletmeler kendi biinyelerinde

yaptiklar1 yatirimlar ile teknolojik ilerleme kaydedebilirler.

Bugiin sanayilesmis lilkeler teknolojik devrimlerin merkezi ve gelismekte olan iilkeler teknolojinin
uydu iilkeleri olarak nitelendirilebilir. Bu diisiince bagimhilik kuraminda islenmektedir
(Ansal,2004:46). Gelismis iilkelerde ortaya cikan teknolojik gelismeler, gelismekte olan iilkeleri
teknolojik gelismelere ve dolayisiyla gelismis iilkelere bagimli hale getirmektedir. Neoklasik
kuramin aksine teknolojinin digsal olarak entegresinin maliyeti de gz Oniine alindiginda geligmis

tilkelere ait girketlerin rekabet avantajina sahip oldugu sonucuna varilabilir.

Kiiresellesme ile dnem kazanan teknoloji transferi KOBI’lerin basarisin1 ve dolayisiyla genel
ekonomik konjonktiire etkisini belirleyen ana faktorlerden biri olmay: siirdiirmektedir.
Teknolojinin yasamis oldugu tarihsel ve kavramsal degisim, onu bugiin biiylimenin de anahtar

parcalarindan bir tanesi haline getirmistir.
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2. Teknolojik Gelisimin KOBI’lere Etkileri

Teknolojik gelisimin KOBI’ler iizerindeki etkisini inceleyen énemli ¢alismalar bulunmaktadir.
Windrum ve Berranger (2002), tarafindan gergeklestirilen calismada internet ve e-is teknolojisinin
KOBI’ler tarafindan benimsenmesini etkileyen temel faktérleri incelenmistir. Bu faktorler ag
digsalliklarinin boyutu ve igsel faktorler olarak belirtilmistir. Teknolojik yatirimlarin zamanlamasi
verimlilik i¢in elzemdir ve bu karar stratejik kabul edilmelidir. KOBI’ler teknolojik yatirimlarmi
erken yaparsa, baska ifade ile mevcut ve potansiyel miisteriler ilgili teknolojiyi benimsemeden
yatirim yapilirsa ag digsalliklart devreye girmeyecek ve rekabet avantaji saglanmayacaktir. Geg
yatirnm yapilmasi durumunda ise dogru zamanda yatirrm yapan KOBI’ler ile rekabet etmek

miimkiin olmayacaktir. Dolayisiyla teknolojik yatirimin en dogru zamanda yapilmasi elzemdir.

Drew (2003) Ingiltere’deki farkli tiirdeki KOBI’ler iizerine yapti§1 arastirmada internet
teknolojisindeki gelismelerin etkilerini incelemistir. Buna gore yiiksek teknoloji ve bilgi yogun
sektorlerdeki KOBI’ler, internet teknolojisindeki gelismeleri benimseme ve icsellestirme
siireclerinde &nciidiir. Calisma, tiim KOBI tiirlerinin stratejik diisiincelerinde ve gelecek
planlarinda e-ticaretin doniistiiriici dogasim1 fark ettigini ve bu tiir firmalarda internet
teknolojisinin is stratejisinin ve biiylime hamlelerinin merkezi bir bileseni olmaya basladigini

gostermektedir (Drew, 2003).

Aruwa (2004) az gelismis bir iilke olan Nijerya’da yaptiklar1 arastirmada, KOBI’lerin ekonomik
kalkinmanin 6nemli bir bileseni ve siirdiiriilebilir biiylimenin kaynagi oldugunu ortaya koymustur.
Ozellikle siirdiiriilebilir biiyiimenin saglanabilmesi igin yerel teknolojinin tesvik edilmesi ve

icsellestirilmesi gerekmektedir.

Jalava ve dig. (2005) tarafindan Finlandiya’da yapilan bir galismada KOBI’ler igin bilgi ve iletisim
teknolojikerinin, ¢ikt1 diizeyi ile isgiicii verimliliginin artis1 tizerindeki etkileri analiz edilmistir.
Calismada 1990°lh yillardan sonra bilgi ve iletisim teknolojilerindeki gelismelerin isgiicii
verimliligi ve iktisadi biiyiimeye katkismin arttig1 ve bu katkinin KOBI’lerin uluslararasi rekabet

giiclinii artirdig1 sonucuna varilmistir.

Cin’de yapilan bir baska ¢alismada Chen (2006), KOBI’lerin tarihsel gelisimine ve mevcut
durumuna genel bir bakis sunmus ve bu isletmelerin gelisimi i¢in bazi 6nerilerde bulunmustur.
Chen, KOBI’lerin endiistriyel yapisini kurmasinin ve korumasmin tesvik edilmesinin

zorunlulugunu ve devletin bu siirecte aktif rol almas1 gerektigini savunmustur. Tesviklerin i¢inde
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teknolojik gelisimin igsellesmesine yonelik devlet yardiminin da mutlaka yer almasi gerektigi

iizerinde durulmustur.

Xiangfeng (2008) ¢alismasinda KOBI’lerin kiiresel ekonomide daha rekabetci hale gelebilmesi
icin ana bilesenin yeniliklerin iiretilmesi ve teknolojik gelismeler oldugu sonucuna ulagmistir.
Yerel yonetimlerin kiigiik ve orta biiylikliikteki isletmelerin teknolojik gelismeleri biinyelerine
entegre edebilmeleri i¢in finansman ve yenilik sisteminin gelistirilmesi gerektigi savunulmustur.
KOBI’ler icin 6zel bir devlet biitesi tahsisi, vergi tesvikleri, KOBI gelistirme fonlarmnin
kurulmasi, teknoloji tabanli KOBI’lere &zel inovasyon fonlarinin saglanmasi gibi 6neriler de

getirilmistir.

Pipitone (2009) toplam faktér verimliligi yontemini kullanarak gerceklestirdigi calismada
teknolojik gelisme, isletme performansi ve ekonomik biiylime arasindaki iligkiyi incelemistir.
Buna gore fiziksel sermayenin ve teknolojik gelisimin KOBI’lerin performansina ve ekonomik
biliylimeye etkisinin beseri sermayeye kiyasla daha fazla oldugu ve teknoloji ile nitelikli hale gelen
toplam faktor verimliliginin yiliksek biiyiime oranlari i¢in temel bilesenlerden oldugu sonucuna

varilmistir.

Daude ve Fernandez-Arias (2010), Latin Amerika iilkelerindeki KOBI’lere iliskin arastirmalarinda
teknolojik gelismelerin 6nemini vurgulayarak, gelismekte olan iilkelerdeki KOBI’lerin gelismis
iilkelerdeki KOBI’lere kiyasla daha basarisiz olmalarinin sebebini beseri sermaye ve teknolojik
gelisim yetersizligi ve finansal kisitlamalar olarak agiklamiglardir. Bu problemler, farkli

iilkelerdeki KOBI basarisinin birbirine yakinsamasini da olanaksiz hale getirmektedir.

Hau (2016) Giiney Kore’deki KOBI’leri inceledigi ¢alismasinda, 2000 KOBI’den elde ettigi
veriler ile inovasyon perspektifine dayali bir model gelistirmistir. Modele gére KOBI’lerin
teknolojik ag cesitliliginin, teknolojiyi ticarilestirme tlizerinde olumlu etkilerinin baskin oldugu
sonucuna varilmigtir. KOBI’lerin digsal bilgi ag1 cesitliligi teknolojik etkiyi artirmakta ve siirecin

icsellestirilmesini saglamaktadir.

Prasanna ve dig. (2019) KOBI’lerde siirdiiriilebilir biiyiime ile teknoloji arasindaki iliskiyi
incelemislerdir. Romer'in de (1986) belirttigi gibi, teknolojik yenilik, biiyiime kaynaklarinin temel
belirleyicileri arasindadir, dolayisiyla biiyiime, 6ncelikle arastirma ve gelistirmeye (Ar-Ge) ayrilan

biitge tahsisine baghdir. KOBI'ler ekonomideki teknolojik yenilige 6nemli &lgiide katkida
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bulunmaktadir, ¢iinkii teknolojik yenilik, KOBI'lerin rekabet avantaji kazanmasi veya

kiiresellesmis pazarda hayatta kalabilmesi i¢in gereklidir.

De Vrande ve dig. (2019) Hollanda'daki 605 yenilik¢i KOBI'nin veri tabanini analiz ederek iki
teknolojik yeniligi faaliyete gecirmistir: teknoloji kullanimi (yararlanma) ve teknoloji kesfi.
Teknolojiden yararlanma, (Ar-Ge dis1) ¢alisanlarin girisimlerinden ve bilgilerinden fayda elde
edildigini gosterir. Bu fayda firmalarin mevcut teknolojik kapasitelerini artirmalarini
saglamaktadir. Teknoloji kesfi siirecinde KOBI'ler, iiriin modifikasyonlarmna iliskin goriislerini
kullanarak miisterilerini inovasyon siire¢lerinde kullanabilirler. Bu siire¢ temel olarak teknolojik
yeniliklere dayanan, iiriiniin kalitesini artirma ve seklini degistirme nedenleri arasinda yer alan
bilgi edinme siireci olarak da kabul edilebilir. Béylece teknolojik kesif siireci, KOBI’lerin {iriin
teknolojisi arastirmalarini tesvik etmektedir. Bu aragtirmalar sonucunda elde edilen bulgular,
teknolojik kesif olarak nitelendirilmektedir. Dolayisiyla bu kesifler rekabet avantajini ve

stirdiiriilebilir biiyiimeyi beraberinde getirmektedir.

Bayercelik ve dig. (2014), Herliana (2015) ve Bonito ve Pais (2018) benzer ¢caligmalarda teknolojik
acidan yenilikgi faaliyetlerin, KOBI'lerin siirdiiriilebilir rekabet avantaji1 elde etmelerini sagladigini
ve hizli teknolojik degisimler ile daha hizli tiretim dongiileri sayesinde pazar siirdiiriilebilirligini
tyilestirdigini ortaya koymuslardir. Teknolojik yenilik, ekonomik ¢iktinin artmasina, kaynaklarin
(6zellikle emek ve sermaye) daha verimli kullanilmasini, azalan marjinal iiretimin biiyiime
iizerindeki olumsuz etkisinin azalmasina ve tiretkenligin artmasini saglamaktadir. Bu baglamda
teknolojik ilerleme sosyal aglar, bilgiye iicretsiz erisim (internet) ve is operasyonlarindaki

sanayilesmis makineler araciligiyla yenilik yapma araci olarak tanimlanmaktadir.

Shahadat ve dig. (2023) Banglades’te gerceklestirilen giincel bir arastirmada gelismekte olan
iilkelerdeki KOBI’lerin dijital teknolojisi benimsemesini etkileyen cevresel ve organizasyonel
faktorleri incelemistir. Teknoloji-organizasyon-cevre adi verilen yeni bir ger¢evenin kuruldugu
calismada yeniligin yayilmas1 ve ozellikle dijital teknolojinin KOBI’lerce igsellestirilmesinin
yollar1 aranmistir. Yapilandirilmis bir anket yoluyla KOBI firmalarinin iist ve orta diizey
yoneticilerinden amaca yonelik 535 6rnek toplanmis ve analiz edilmistir. Sonuclar, goreceli
rekabet avantajinin, kurumsalligin, gézlemlenebilirligin, dogru maliyet analizinin, iist yonetim
desteginin, {ist yonetimin yenilikgiliginin, rekabet baskismin ve hiikiimet desteginin KOBI'lerde

bilgi iletisim teknolojilerinin benimsenmesinde 6nemli belirleyiciler oldugunu gostermektedir.
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Yukarida bahsedilen ¢alismalar, KOBI’lerin teknolojik gelismeleri benimsedikleri taktirde rekabet
avantajina ve siirdiiriilebilir bliylime performansina sahip olacagimi gostermektedir. Gelismis
iilkelerdeki beseri sermaye avantaji, teknolojik kesifleri de daha olas1 kilmaktadir. Gelismekte olan
iilkeler ise ¢cogunlukla teknolojik gelismeleri digsal olarak transfer etmektedir. Ne var ki hiikiimet
desteginin az olmasi, hukuki yapi, organizasyonel problemler, kurumsallasamama ve gevresel
faktorler, transfer siirecini maliyetli hale getirebilmektedir. Bu durum KOBI’lerin teknolojik

gelisime ayak uyduramamalari ile sonuglanmaktadir.

Bahsedilen bu problemler Shaikh ve dig. (2021) tarafindan detaylica incelenmistir. Diinyanin
Sanayi 5.0’a ilerledigi giinlerde KOBI’lerin heniiz 2. Sanayi Devrimini dahi tam olarak
benimseyemediginin vurgulandigi ¢alismada COVID 19 pandemisinin siirece etkisi tartisiimugtir.
Pandemi siirecinde uzaktan ¢alisma metotlar1 internet teknolojisinde bazi gelismelere yol agmustir.
Pandemi 6ncesinde teknolojik gelisimini tamamlayamayan isletmelerin kaybi1 daha fazla olmustur.
Bu ¢alismanin bulgulari, teknolojinin benimsenmesindeki dnemli engellerin teknoloji ve altyap1
maliyeti, teknik beceri ve verimlilik, organizasyonel destek eksikligi ve hiikiimet desteginin

yetersizligi oldugunu gdstermistir.

3. Teknolojik Gelismelerin Benimsenme Siirecinin Evrimsel Oyun Teorisi Araclar: ile

incelenmesi

Bu béliimde teknolojik gelismelerin KOBI’lerce benimsenme siireci evrimsel oyun teorisi araglar
ile incelenecektir. Evrimsel oyun teorisinin teorik altyapisi incelendikten ve literatiir taramasi

yapildiktan sonra modelleme yapilacaktir.
3.1 Evrimsel Oyun Teorisi

S. Bowles’a gore evrimci teorinin, klasik teoriden bazi farklar1 bulunmaktadir. Bu farklar Tablo

1’de 6zetlenmistir (Bowles, 2006):

Tablo 1. Klasik ve Evrimsel Teorinin Farklari

Klasik Teori Evrimsel Teori
Ortak bilgi ve ortak rasyonalite Eksik bilgi ve irrasyonel karar
vericiler
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Klasik Teori Evrimsel Teori

Sistematik hatanin olmamasi Bireylerin  sistematik  hata

yapabiliyor olmasi

Rasyonel beklentiler Uyarlayici  beklentiler, 6zel
tarihin (bireylerin kendi
yasamlarinin ve tecriibelerinin)

Onemi

Ekonomik kurum ve bireysel davraniglarin dar analizi | Oyunlarin ~ Ortiismesi, — sosyal
etkilesimlerin siklii, oyunlarin

yinelenen yapisi

Utangaclik, miitekabiliyet, digerkamlik vb. duygular1 | Duygularin da modellere dahil

modelleme zorluklar: edilebilmesi

Kaynak: Yazar tarafindan hazirlanmstir.

Evrimsel teorinin ilk caligmalardan biri W. Hamilton (1964) tarafindan gerceklestirilmistir.
Hamilton ayni tiire sahip canlilar arasindaki etkilesimlere izin veren genetik matematiksel bir

model gelistirmistir. Bu model, donemler aras1 dinamik bir yap1 sundugu i¢in 6nemlidir.

John Maynard Smith ve George Prince (1973) tarafindan olusturulmus sahin-giivercin oyununda
ise sahin ve giivercinler rastgele olarak eslesmektedir. Sahinler dogalari geregi saldirgan
yapidayken, giivercinler bariggildir. Smith ve Price neredeyse her zaman kavga maliyetinin
odiilden biiylik oldugunu varsaymistir. Sahinler herhangi ciddi bir yaralanma ile karsilasmadiklari
siirece kavgayr tirmandirirlar, giivercinler ise kavgadan kaginirlar. Eger kavga sonucunda elde
edilecek getiri, kavganin maliyetinden az olursa giivercin morfu yayilacak ve daha barisgil bir

ortam olusacaktir.

Evrimsel teori ortaya ¢iktigi 80°li yillardan gilinlimiize kadar pek ¢ok Onemli caligmada

kullanilmistir. Bu ¢alismalar ve sonuglar1 Tablo 2’de 6zetlenmistir:
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Tablo 2. Evrimsel Oyun Teorisi Literatiirii

Calisma Alani

Tercihlerin evrimi, koordinasyon
problemleri, evrimsel dinamiklerin Nash
dengesine  yakinsamasi,  baskilanmis
stratejilerin evrimsel siirecteki konumu,
miilkiyet haklarimin evrimi, evrimsel hisse
senedi piyasalar1 ve evrimsel duragan
yatirim

stratejileri

Tercih ve normlarin evrimi, koordinasyon
basarisizliklari, kiiltiirel 6grenme modelleri
ve siiregleri, inovatif yatirimlar, stratejik
inovasyonlar

* Volum 1) e July e Temmuz: 2024

Temel Sonuclar

Replikator dinamigi evrimsel sirecte baskilanmis stratejileri
ortadan kaldirabilir (Akin, 1980; Gilboa & Matsui, 1991;
Samuelson & Zhang, 1992). Bu sonug, is birligine dayanmayan
oyunlarda da gecerlidir (Gilboa & Matsui, 1991

Bir oyunda getiri baskin ile risk baskin dengelerin ayni anda
varligi koordinasyon problemlerine sebep olabilir (Straub,
1995).

insanlarin tercihleri yalnizca nesnel basari ve

getiri tarafindan etkilenmez, 6znel degerler dnemlidir. Nesnel
basarilardan 6znel tercihlere pozitif bir geri besleme vardir.
Bu sebeple tercihlerin olusumu evrimsel bir dinamik olarak
modellenmelidir (Glth & Klient, 1998).

Ajanlar, atalete ve bazi rassal hatalara tabi olarak ve bilgileri
dahilinde en iyi tepki kuralini uygularlar. Uzun vadede bu
uyarlanabilir 6grenme sireci, verimli ve esitlik¢i sozlesmeleri
se¢me egilimindedir (Young, 1998).

Mulkiyet haklar Gizerindeki ¢ekisme glicli ise, bariscil strateji
sahibi mutantlar populasyonda ¢ogalabilir (Bowles, 2006).
Koordinasyon oyunlarinda tesadifler evrimsel dinamigi
etkileyebilmektedir (Bowles, 2006).

Koordinasyon oyunlarinda, oyuna 0zgl rassal olmayan
kosullar tarafindan secilen stokastik duragan durum Nash
pazarlik ¢6zimudir (Naidu vd., 2010)

Parametrelerin ¢ok cesitli oldugu populasyonlarda ayni tip
davranislarin koordinasyon basarisizligina neden olabilir. Bu
nedenle, gercek toplumlarda is birliginin ortaya ¢ikmasi ve
koordinasyon basarisizliklarinin dnlenmesii¢in model aglarinin
mezoskopik  yapilari  icerecek sekilde  modellenmesi
gerekmektedir (Roca vd., 2010).

Koalisyon dinamigi ile genisletilmis modelde stokastik olarak
istikrarli durumlar Nash ¢6ziimine yakinsamaktadir (Newton,
2012).

Her oyuncunun belirli bir stratejiyi benimseme konusunda
ortak cikara sahip oldugu durumlarda, koalisyon (is birligi)
davranisi yeni bir stratejinin benimsenmesi siirecini
yavaslatabilir (Newton & Angus, 2015).

Dinamik evrimci bir sistemde etkilesime giren kisi sayisinin
artmasi ile stratejik planlamana da artmakta ve dissal kabul
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edilen kamu sektori de koordinasyon problemlerini Pigou
vergisine benzer bir caydirict 6nlem ile dengenin sosyal
optimumdan uzaklasmasini 6nleyerek ve koordinasyon
basarisizliginin  6nlenmesi ile saglanan getiri sayesinde
azaltabilir (Santos vd., 2016).

is birligi icermeyen koordinasyon oyunlarinin genelde getiri
baskin bir dengede koordine olamamasinin sebebi
belirsizliktir.  Belirsizligin azaltilmasi igin getiri yapisi
degistirilebilir veya subjektif olasiliklar dikkate alinabilir
(Mielke & Steudle, 2018).

Evrimsel stiregte iki ayri kiltrel gruba bolinmis heterojen bir
populasyonda farkli tercihler ve kulturel gruplar altinda is
birligi elde edilebilir (Bilancini vd., 2018).

Stratejilerin ve davranislarin evrimlesebilmesinin énemli bir
sebebi, farkh iki grup bireylerinin birbirlerini
gozlemleyebilmesi ve en iyi davranisi 6grenebilmesidir. Boyle
bir siire¢ sonunda deneme yanilma yontemiyle en uygun
strateji belirlenebilir is (Fan & Hui, 2020).

Oyuncular uyumlu, lider, takipgi ve vyalnizlar olarak
tanimlanmistir.  Lider  oyuncular iletisim  basarisinin
artinlmasinda biiyliik 8neme sahiptir. Lider oyuncularin iletigsim
basarisi ve pozitif geri beslemeler sonucunda olusan tesvikler
yalnizlar ve diger tip oyuncular arasindaki is birligini de
artirarak koordinasyon basarisizliklarini azaltmaktadir. (Gou &
Deng, 2021)

3.2 Teknolojik Gelisimin Benimsenme Siirecinin Modellenmesi

Literatiir taramasi, teknolojik gelismelerin KOBI’lere faydalarini agik¢a ortaya koymaktadir. Buna

gore rekabet avantaji saglamak ve siirdiiriilebilir biiyiimeyi basarmak isteyen KOBI’ler mutlaka

teknolojik devrimleri dogru sekilde igsellestirmelidir. Ne var ki bu siiregte KOBI’lerin basar1 orani

ozellikle gelismekte olan tilkelerde diisiik kalmistir. Bu durum iilke ekonomilerinin basar1 oranini

da azaltmaktadir.

Bu bdliimde teknolojik gelisimin benimsenme siireci evrimsel oyun teorisi araglari ile

modellenecek ve olasi evrimsel dengeler arastirilacaktir. KOBI’lerin teknolojik gelismeleri

benimsemesinin Oniindeki engeller devlet desteginin yetersizligi, teknolojik gelisime duyarsizlik,

hukuki sistemin yapisi, iist yonetimlerin yenilik¢i olmamasi ve sistematik hatalar olarak

ozetlenebilir. Dolayisiyla bazi iilkelerde faaliyet gosteren KOBI’ler, teknolojik gelisimi

hedefleseler de digsal faktorler sebebi ile basariya ulasamamaktadir.
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3.2.1 Model

Modelde iki temel strateji yer alacaktir. Bu stratejiler teknoloji takip ederek ig¢sellestirme (yeni
teknoloji 6grenme, strateji x) ve eski usul ile devam etmek (strateji y) olarak belirlenecektir. Maddi
basariya gore ilk stratejiyi benimseyen fraksiyon (« + A) ve ikinci stratejiyi benimseyen fraksiyon
(p) ile gosterilecektir. Strateji x’i secen fraksiyon (a + 1) iken X ve y stratejilerinin beklenen
getirisi sirastyla g, (a + A) ve g, (@ + 1) olacaktir. Isletmelerin alacag: kararlar da giincel siyasi,
hukuki durumdan, iist yoneticilerin vizyonundan, teknolojik gelisime duyarsizliktan ileri gelebilir.
Bu durumda teknolojik yatirim getiri saglasa dahi KOBI’ler yatirimi tercih etmeyebilir. Modelde
bu konformizm ile (6, 0 e [0,1)) gosterilecektir. Konformizm arttik¢a isletmeler getiriden ¢ok

diger KOBI’lerin stratejilerine dikkat etmeye baslayacaktir.

Her bir yatirim, beraberinde bazi riskleri de beraberinde getirmektedir. Teknolojik yatirimlarin da
ozellikle dogru zaman ve dogru yatirim kanali segimi riskleri bulunmaktadir. KOBI’ler yatirim
kararlarin1 alirken hatali tercihlerde bulunabilir, bu da verimliligi azaltacaktir. Modelde yatirim
kararlarinin tiim risklerine ragmen, bir bagka ifade ise maddi basarisizlikla karsilasilsa da yatirim
yapmaya devam eden isletmeler A fraksiyonu ile gosterilecektir. Bu isletmeler her kosulda yatirim
yapmanin gerekliligine inanmaktadir. Bu sebeple getiriden bagimsiz bicimde yatirimlarina devam

ederler.

Bu kosullar altinda ¢ogaltma replikatorleri asagidaki sekilde yazilabilir:
6 =1/2[0((@+ D) —(w+9)+(1-60)(gx—gy)] (1)

8y =1/2[8((w+ @) = (@+ D)+ (1-0)(gy —g:)] (2

1 ve 2 numarali denklemlerdeki 1/2 ifadesi analizi matematiksel acidan kolaylastirmak ig¢in

verilmis keyfi bir degerdir.

Cogaltma replikatorlerinden yola ¢ikilarak replikatdr dinamigi belirlenebilir.
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Tablo 3. Fraksiyonlar

Beklenti Fraksiyon

Teknolojik yatirim gereklidir ve/veya maddi duruma a+ 2

gore tercih edilmelidir.

Teknolojik yatirnm tasidigr riskler, tlke sartlari, l—-a—-—1=¢p+w
hukuki sistem, kaynak yetersizligi ve devlet destegi
gibi faktorler ve/veya maddi basarisizlik sebebi ile

tercih edilmemelidir.

Kaynak: Yazar tarafindan hazirlanmstir.

Buna gore:
Aa+D)=(@+2)' —(@+)=(a+ DA —a—- 1—w)(6;—8,) (3)

1 ve 2 numarali denklemlerde yer alan w , ¢alisma boyunca iizerinde durulan sebepler ile
teknolojik gelismeyi takip edemeyen veya teknolojik gelisimi benimsemeyi higbir kosulda
diistinmeyen fraksiyonu ifade etmektedir. Bu fraksiyonun onemi, isteyerek veya istemeyerek

teknolojiyi asla takip edemiyor olmasidir. Replikator dinamigi asagidaki sekilde okunabilir:

(a+ ) — a— A— w) ihtimalle teknolojik gelismeleri takip eden bir isletme ile bu gelismeleri
heniiz takip etmeyen baska bir isletme is iliskisi veya baska bir sebep ile etkilegsime
girer, l"(5x - 5y) ihtimalle (6, > 6, ise) teknolojik gelismeleri takip etmeyen bu isletme bir
sonraki dénemde teknolojik yatirim yapar. &8, = 8, ise strateji degismeyecektir. Burada dikkat

edilirse degigim yapabilecek fraksiyon w fraksiyonu olacaktir.

3 numarali replikator dinamiginden kolaylikla goriilecegi lizere §, = §,, ise Aa = 0 saglanir. Bu,

modeldeki li¢ dengeden (digerleri « + A = 0 ve « + A1 = 1) bir tanesidir. Denge i¢in gerekli sart

0((a+)l)—(w+<P))/1_9 = gy@+ ) —gu(a+d) (4
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((w+¢) — (a+ /1))/1

_g=9x(@a+ ) —gyla+) (5)

olarak bulunur. Bu esitligi saglayan a + A evrimsel duragan dengeyi gosterir. Evrimsel duragan
a + A, konformizmin etkileri ile getiri farkinin etkisini dengeler. Ornegin, toplumda teknolojik
yatirimin uzun vadede mutlaka faydali olacagina iliskin goriis hakimse, teknolojik yatirim

yapmayan isletmelerin getiri avantajina ragmen teknolojik yatirim azalmayacaktir.

5 numarali denklemi saglayan (w + ¢) de evrimsel duragandir. Bu durumda teknolojik yatirim
yapan isletmelerin getiri avantaji, teknolojik gelisimin faydali olmadig1 konusunda fikir birliginde
olan KOBI’lerin konformist avantaji ile dengelenir. Bu, getiri diisiik (burada teknolojik gelisimi
takip etmemek veya edememek) stratejilerin varligim1 nasil siirdiirdiiglinii gostermektedir.
Dolayisiyla teknolojik gelisimin KOBI’lerce igsellestirilememesinin matematiksel temeli evrimsel

oyun teorisi ile gosterilmektedir.

Asimptotik duraganlik i¢in 3 numarali replikatoér dinamiginin kismi tiirevi alinmalidir. Buna gore:

OA(a + A)/a(a TG

olmalidir. Kismi tirev alinirsa
1-—a— 21— (6; —6y) — (a+ DI(6,—6,)+0(6; —6,)(a+ V(A —a— 21— w) (6.1)

elde edilir. Bu ifadenin 6 nolu sart1 saglamasi igin
d A
0<(1-0) ( Iy @+ D] 50q 4 2= 09x(at ’1)/5(“ . /1)) (6.2)

gerekir. Uyumlagtirict baskinin oldugu durumda, diisiik getiri saglayan stratejiler kalic1 ve direngli
olabilir. Boylece maddi getiriden farkli olarak, popiilasyon yapisi uyum saglama giidiisii ile

sekillenebilir.

Ormegin, KOBI’ler arasinda teknolojik yatirimin gerekliligine dair goriis hakim oldugunda

teknolojik yatirrm konusunda siipheleri bulunan KOBI’lerin getirileri, teknolojik yatirrm yapan
KOBT’lerin getirilerini 01— (o + w))/ (1— 9)’dan az astyorsa, teknolojik yatirimin yapilmasi

evrimsel duragan denge olmayu siirdiiriir. Dolayisiyla uzun vadede teknolojik yatirimlarin basarili
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sonuglar doguracagina iliskin diislince, basar1 i¢in elzemdir. Uyumlastirici etki ve goreli getirinin

etkisi Sekil 1°de gosterilmistir. Duragan denge bu iki etkinin esitlenmesi ile olusur.

Evrimsel Denge a + A Diizeyi

gy — gx(getiri etkisi)

(la+)-(w+e))
1-6

a+1* >a+ 4

Kaynak: Yazar tarafindan hazirlanmstir.

Sekilden goriildiigii iizere evrimsel duragan denge getiri etkisi ve konformist etki ile olugsmaktadir.

Replikator dinamiginin kismi tiirevi (6.1) tekrar degerlendirilirse asagidaki sonuglara ulasilabilir:

e Konformizmin olmadig1 (stratejiler arast gecisin yalnizca getiri farkina bagli oldugu)
durumlardaa + A = 1 veya a + 4 = 0 dengeleri duragan, @ + 1 = 0.5 dengesi duragan degildir.
Teknolojik yatirimin gerekliligi ve maddi getiri avantaji lehine ufak bir sapma, etkilesime giren
tiim KOBI’lerin yatirim yapmast ile sonuclanir. Bu, teknolojinin igsellesmesini saglayacaktir.

e Konformizmin (uyumculugun) ¢ok yogun oldugu durumda isletmelerin yatirim kararlarinda getiri
degil, lilkenin genel sartlar1, hukuki sisteme ve devlet destegine duyulan giiven, beseri sermaye ve
nitelikli eleman yeterligi etkilidir. Dolayisiyla bu durumda A = 1 ise veya popiilasyonda baskinsa

(popiilasyonun yarisindan fazlasi ise) KOBI’ler teknolojik gelisime ayak uydurur.

Diger dengeler Tablo 4’te gosterilmistir. Konformizmin tam oldugu durumda isletmeler getiri

odakl1 hareket etmedikleri i¢in a ve ¢ fraksiyonlarinin replikatdr dinamiginde etkisi olmayacaktir.
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Tablo 4. Model Dengeleri

Yazar tarafindan hazirlanmistir.

Kosullar ve Denge Aciklama
6~1 Normal kosullar altinda bu
denge evrimsel duragandir.
a+i=0 Ancak  teknolojik  yatirim

yapmak isteyen ancak belirli
sartlar sebebi ile (devlet
desteginin  eksikligi, beseri
sermaye  eksikligi,  hukuki
sistemin  yapist vb.) bunu
gerceklestiremeyen  fraksiyon
tiim popiilasyona hakimse (v =
1) denge duragan degildir. Bu
problemler gerekli tesvikler ve
reformlar ile ¢oOziiliirse
KOBI’ler teknolojik yatirima
baslayacaktir.

6~1 A > w ise denge duragandir. Bir
bagka ifade ile teknolojik

a+A=05 yatirmmi  gerekliligini  her
kosulda kabul eden fraksiyon

baskinsa diger fraksiyon baskin

hale gelemez.
6=0 Denge higbir sartta duragan
degildir. Getiri avantaji saglayan
a+1=05 strateji lehine ¢ekim havzasi
boyunca gecis baslar.

Konformizmin etkisi arttikca, getiriye duyarlilik azaldig: i¢in 4 ve w fraksiyonlarinin 6nemi
artmaktadir. Konformizmin etkisi azaldikca, isletmeler getiri odakl diisiinmeye baslamakta ve bu

durumda ise a ve ¢ dnem kazanir.

Konformizmin etkisi azaldikca, getiri hassasiyeti de tercihleri etkilemeye baglar. Yine de
isletmelerin bir kismi, ¢calisma boyunca belirtilen ve incelenen engeller ve eksikler dolayisiyla
teknolojik yatirnm yapmama stratejilerini degistirmemekte diretebilir. Model, o + 4 = 0.5
dengesinin de ancak ve ancak konformist etki ile saglanmasi durumunda duragan oldugunu

gostermektedir.
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3.3 Endojen Tercihler, Rastgele Olmayan Eslesmeler ve Teknolojik Kesif

Bir onceki boliimde isletmeler arasindaki is iliskilerinin rastgele kuruldugu varsayilmisti. Ne var
ki gerek sektdrel bazda, gerekse is anlayislart bazinda bazi KOBI’ler arasinda daha sik iliski

kurulabilir. Bu sebeple modeldeki eslesme mekanizmasi degistirilebilir.

Teknolojik yatirmmin gerekliligi konusunda hemfikir olan isletmeleri temsil eden a + A
fraksiyonunun, yine teknolojik gelisimlere ayak uyduran basarili bir firma etkilesime girme
ihtimali V+ (1 —= V) a + A > a + 4 olur. Teknoloji yapmamay1 kisa vadede getiri dezavantaji
veya digsal sebepler nedeni ile tercih eden fraksiyonda yer alan isletmelerin, teknolojik yatirim
yapan bir firma ile eslesme ihtimali bukez (1 — V) @ + A < a + 4 seklinde yazilabilir. iki ihtimal
arasindaki fark olan V, segmentasyon (homojenlesme) katsayis1 olarak bilinmektedir.
Segmentasyon tam ise, tiim isletmeler teknolojik yatirim yapmaktadir ve bu sebeple teknoloji

dostu iki isletmenin etkilesime grime ihtimali tam (1) olacaktir.

Calisma boyunca iizerinde duruldugu iizere teknolojik girisimler ve yatirrmlar KOB1’lere rekabet
ve getiri avantaji saglamaktadir. Gelismis iilkelerdeki KOBI’ler ise teknolojik gelismeleri takip
etmek yerine, yeni teknolojiler kesfetmektedir. Bu durum, teknoloji kesfinde basarili olan iilkelerin

daha biiyiik rekabet avantajina sahip olmasina yol agmaktadir.

Bu kez iki yeni strateji tanimlanacaktir. Teknolojik kesif yapmak isteyen KOBI’ler (strateji x)
belirli bir maliyete katlanarak AR-GE harcamalarini artirmakta ve sonucunda teknolojik ilerleme
kaydetmektedir. Analizde varsayimsal olarak AR-GE maliyetinin 1 birim, teknolojik kesif sonrasi
getirinin 2 birim oldugu kabul edilecektir. Bagka ifade ile teknolojik ilerlemeyi saglayan isletmeler
maliyet iistii bir getiri elde etmektedir. Taklit eden isletmeler (strateji y) herhangi bir ek maliyete
katlanmamakta ve teknolojik ilerleme kaydeden isletmeler ile etkilesime girerek getiri
saglamaktadir. Taklitgi iki isletmenin etkilesimi ise her ikisi igin de 2 — 7 (r > 1) getiri ile
sonuglanmaktadir. 7, teknolojik gelisime uyum saglamanin (imitasyonun) maliyetini, ¢evresel
degiskenligi ve belirsizligi gostermektedir. Kolayca goriilecegi lizere teknolojik kesif yapmak
isteyen isletmeler her kosulda AR-GE maliyetine katlanmakta ancak taklitci isletmeler yalnizca
teknolojik gelisimi saglayan isletmeler ile etkilesime girdiginde bilgi edinme maliyetini kabul
etmektedir. Bunun altinda yatan neden teknolojik gelisim saglayan isletmeden faydalanma

istegidir. iki taklitci isletmenin eslesmesinde ise eski stratejiler kopyalanmaktadir.
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a + A fraksiyonunun teknolojik kesif i¢in yatirim yapan fraksiyon oldugu, isletmelerin getiri
odakli oldugu kabul edilirse ilgili fraksiyon i¢in duragan kosul g, = gy olarak yazilabilir. Bunun

icin gerekli kosul
« —T—1
(a+2)* =1 /(1_v)—[ )

olur. Kolayca goriilecegi iizere saglanir. Taklit¢i/imitasyon yanlisi isletmeler,

d(a+ 1) */c')r> 0
beklentiye uygun bicimde maliyetler ve gevresel belirsizlik arttik¢a bu stratejiden vazgegmektedir.
Ayni bigimde teknolojik kesif yapan isletmelerin sayisi, imitasyon maliyetlerinin ve g¢evresel
belirsizligin arttig1 bir ortamda yiikselise gececektir. Cevresel belirsizligin artmasi igletmelerin
miisteri tipinin tespit edilmesini zorlastirmaktadir. Bu sebeple AR-GE harcamalari ile miisteri

yapisinin dogru tespiti onem kazanmaktadir.
(a + 2) * ile bir 6nceki béliimde incelenen (a + 1) Makstmum vaglandiginda
(@ +2)* < (a+ A) maksimum (@)

oldugu kolayca goriilebilir. Bagka ifade ile teknolojik kesif ve yatirim yapan isletmelerin varligi
denge diizeyinde rassal eslesmelerde daha fazladir. Bunun sebebi taklit¢i firmalarin pozitif
digsallik elde etmesidir. Teknolojik kesif i¢cin yatirim yapan isletmelerin elde ettigi bilgiler,
etkilesimler yoluyla taklit¢i isletmelere iletilmektedir. Dolayisiyla (a + 1) * dengesi sosyal

optimumun altinda kalmaya devam etmektedir.

Benzer bi¢cimde I(a+2) / gy >0 elde edilir. Segmentasyonun artmasi teknolojik yatirim yapan

isletmelerin denge diizeyini artiracaktir. Teknolojik kesif yatirimlart lehine pozitif bir
segmentasyon, bu isletmelerin birbirleri ile etkilesime girme ihtimalini artiracak, taklitgi
isletmelerin pozitif digsal faydalar1 bu yolla azalacak ve sikliklar1 da etkilenecektir. Buradaki
pozitif segmentasyon, telif ve fikri miilkiyet haklarinin korunmasi, devlet tesvikleri ve vergi
indirimlerinin artirilmasi olabilir. Bununla beraber pozitif segmentasyonun artmasi, verimliligi ve
ortalama getiriyi azaltabilir. Teknolojik kesif yapan igsletmelerden taklit¢i isletmelere bilgi akiginin
yavaglamasi, giincel bilgiye ulagimdaki problemler taklit¢i firmalar kadar kesif i¢in yatirim 6ncesi

mevcut bilgiyi kullanmak isteyen igletmelerin de verimini azaltabilir.

Isletmelerin farkli durumlarda (hukuki, iktisadi, cevresel belirsizlik vb.) konularda yatirim

stratejileri kalict bicimde degisebilecegi i¢in tercihlerin igsel oldugu sOylenebilir. Ne var ki
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kurumsal tercih degisimleri uzun vadeli siiregler sonucunda meydana gelmekte ve ¢ok onemli
degisiklikler nadiren ger¢eklesmektedir. Bu da teknolojinin i¢sellesme hizim1 6zellikle gelismekte

olan ulkelerde azaltmaktadir.
Sonug¢ ve Tartisma

Calisma sonuglarina gore evrimsel duragan dengede, konformizmin etkileri ile getiri farkinin
etkileri dengelenir. Ornegin, toplumda teknolojik yatirimin uzun vadede mutlaka faydali olacagina
iliskin goriis hakimse, teknolojik yatirnm yapmayan isletmelerin getiri avantajima ragmen
teknolojik yatirim azalmaz ve devam eder. Bir baska ifade ile teknolojik yatirimi tercih etmeyen
isletmelerin kisa vadeli getiri avantaji, teknolojik yatirnma duyulan giiven ile dengelenir. Bu
durum, kisa vadede teknolojik yatirimdan beklenen fayday: saglayamamasina ragmen bu yatirim
portfoyline duydugu giiveni siirdiiren isletmelerin uzun vadede yatirim yapmaya devam edecegi

ve uzun vadeli faydalar1 saglayacagi manasina gelmektedir.

KOBI’ler arasinda teknolojik yatirimin gerekliligine dair goriis hakim oldugunda teknolojik
yatirim konusunda siipheleri bulunan KOBI’lerin getirileri, teknolojik yatirim yapan KOBI’lerin

getirilerini 01— (o + w))/ (1- 9)’dan az astyorsa, teknolojik yatirimin yapilmasi evrimsel

duragan denge olmayu siirdiiriir. Dolayisiyla uzun vadede teknolojik yatirimlarin basarili sonuglar

doguracagina iligskin diisiince, bu yatirimin siirdiiriilebilirligi i¢in gereklidir.

Bu sonucun tersi de miimkiindiir. Bu durumda teknolojik yatirim yapan igletmelerin getiri avantaji,
teknolojik gelisimin faydali olmadig1 konusunda fikir birliginde olan KOBI’lerin konformist
avantaji ile dengelenir. Bu, getiri diisiik (burada teknolojik gelisimi takip etmemek veya

edememek) stratejilerin varligini nasil stirdiirdiigiinii gostermektedir.

Isletmelerin yatirim karar1 alma siireglerinde konformizmin de énemli bir etkisi bulunmaktadir.
Bu etki arttikca getiriye duyarlilik azalmaktadir. Bu durumda teknolojik yatirima duyulan kosulsuz
giiven veya teknolojik gelisime duyarsizlik, hukuki ve iktisadi engeller 6nem kazanmaktadir.
Konformizmin etkisi azaldikga, isletmeler getiri odakl diisiinmeye baslamakta ve bu durumda ise
yatirimlarini getiri odakli sekilde tasarlayan igletmelerin agirligi 6nem kazanmaktadir. Yine de
isletmelerin bir kismi, calisma boyunca belirtilen ve incelenen engeller ve eksikler dolayisiyla

teknolojik yatirnm yapmama stratejilerini degistirmemekte diretebilir. Model, o +4 = 0.5
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dengesinin de ancak ve ancak konformist etki ile saglanmasi durumunda duragan oldugunu

gostermektedir.

Teknolojik kesif yapmak isteyen isletmeler her kosulda AR-GE maliyetine katlanmakta ancak
taklit¢i isletmeler yalnizca teknolojik gelisimi saglayan isletmeler ile etkilesime girdiginde bilgi
edinme maliyetini kabul etmektedir. Bunun altinda yatan neden teknolojik gelisim saglayan
isletmeden faydalanma istegidir. iki taklitci isletmenin eslesmesinde ise eski stratejiler

kopyalanmaktadir.

Taklitci/imitasyon yanlisi isletmeler, beklentiye uygun bicimde maliyetler ve ¢evresel belirsizlik
arttik¢a bu stratejiden vazgegmektedir. Ayn1 bigimde teknolojik kesif yapan isletmelerin sayisi,
imitasyon maliyetlerinin ve ¢evresel belirsizligin arttig1 bir ortamda yiikselise gececektir. Cevresel
belirsizligin artmasi igletmelerin miisteri tipinin tespit edilmesini zorlastirmaktadir. Bu sebeple

AR-GE harcamalari ile miisteri yapisinin dogru tespiti de dnem kazanmaktadir.

Teknoloji lehine segmentasyonun artmas ile teknolojik yatirim yapan isletmelerin denge diizeyini
artiracaktir. Teknolojik kesif yatirimlari lehine pozitif bir segmentasyon, bu isletmelerin birbirleri
ile etkilesime girme ihtimalini artiracak, taklit¢i isletmelerin pozitif digsal faydalari bu yolla
azalacak ve sikliklar1 da etkilenecektir. Bahsedilen bu pozitif segmentasyon, telif ve fikri miilkiyet
haklarinin korunmasi, devlet tesvikleri ve vergi indirimlerinin artirilmasi olabilir. Bu temel

haklarin korunmasi ve tegvikler ile teknolojik yatirim daha cazip hale gelecektir.

Bununla beraber pozitif segmentasyonun artmasi, verimliligi ve ortalama getiriyi azaltabilir.
Teknolojik kesif yapan isletmelerden taklit¢i isletmelere bilgi akisinin yavaslamasi, gilincel bilgiye
ulasimdaki problemler taklit¢i firmalar kadar kesif i¢in yatirim 6ncesi mevcut bilgiyi kullanmak

isteyen isletmelerin de verimini azaltabilir.

Elde edilen bilgi ve sonuglar, teknolojik gelisimin KOBI’ler iizerindeki olumlu etkilerini acikca
ortaya koymaktadir. Ne var ki bu isletmeler giinlimiizde icerisinde bulundugumuz Sanayi 5.0
stirecinin ¢ok gerisinde kalmaktadir. Bu problemli durumla miicadele icin 6zellikle gelismekte
olan iilkelerdeki hukuki yapt KOBI’ler lehine diizenlenmeli, devlet tesviklerinin nicelik ve niteligi

artirilmaly, fikri miilkiyet haklar1 ve patentler giivence altina alinmalidir.

Bahsedilen 6nlemler birincil derecede énemlidir ve 6ncelikle yerine getirilmelidir. ikincil olarak

KOBI’lerin teknolojik yatirimlari igin finansal destek saglanmalidir. Bu destek, devlet tesvikinden
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farkli olarak kurulacak bir fon araciligi ile yapilabilir. Bununla beraber, gelismis tilkelerdeki
teknolojik gelismelerin dogru bi¢imde takip edilebilmesi i¢in bilgi iletisim teknolojileri iizerine
caligilmali, KOBI y&netimlerinin yenilik¢i olabilmeleri ve teknolojik gelisime duyarliliklarmin
artirtlmasi i¢in egitimler verilmeli ve beserl sermaye kalitesinin artirilmasi i¢in egitim sistemi

giiclendirilmelidir.

Teknolojik yatirimlarin ontindeki diger biiyiik engel altyapr maliyetleridir. Bu sorun da devlet
destegi ile asilabilir. Son olarak KOBI’lerin 6rgiitsel yapilari tekrar diizenlenmeli, is akis semalar

ve gorev tanimlamalar1 daha modern hale getirilmelidir.

KOBI’lerin iilke ekonomilerine katkismin ihmal edilemez diizeyde oldugu géz Oniinde
bulundurulursa, bu isletmelerin ekonomik verimliliginin artirilmasi dogrudan tilke ekonomilerini
de etkileyecek, ihracat ve dis ticaret basta olmak iizere istihdam diizeyi ve finansal sistem olumlu
gelismeler gosterecek ve iktisadi biiyiimenin kalitesi artacaktir. Hi¢ siiphesiz bu, ozellikle

gelismekte olan iilkelerin en 6nemli hedefleri arasinda yer almalidir.

Finansal Destek

Bu ¢alisma i¢in herhangi bir kurumdan destek alinmamastir.
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HUKUKUN USTUNLUGU VE YASAL KALITE iLE YOLSUZLUKLA
MUCADELE VE HESAP VEREBILIRLIiGIN iKTiSADI REFAH UZERINE
ETKILERI: OECD ULKELERINE YONELIK PANEL VERI ANALIZi

THE EFFECTS OF RULE OF LAW, REGULATORY QUALITY, CONTROL OF
CORRUPTION AND ACCOUNTABILITY ON ECONOMIC WELFARE: PANEL DATA

ANALYSIS ON OECD COUNTRIES

Ugur Salgar!
Oz
Iktisat politikasinin en 6nemli hedeflerinden biri olan iktisadi biiyiime, iilke ekonomilerinin toplam biiyiikliigiiniin analiz edilmesi
acisindan da anahtar bir gosterge olmasina karsin, iilkeler arasindaki refah farkliliklar1 hususunda net bir goriis sahibi olunmasina
katki sunamamaktadir. Birgok ekonomist, bu noktada kisi basina diisen GSYIH verisini baz alarak analiz yapmaya ¢aligmasina
ragmen, toplumun genel harcama giicii gz ardi edilmektedir. Bu noktada, ¢aligmada ayni iirlin ve {iriin gruplarimin tek bir parasal
endeks tizerinden hesaplanarak toplumlarin tiiketim giliclinii veren satin alma gilicli paritesinin kullanilmasimin elverisliligi
tartisilarak, 36 OECD fiilkesinin iktisadi, politik ve sosyal refah gostergelerinin birbirleri ile iliskisi panel veri regresyonu ile analiz

edilmektedir. Analiz sonucunda hukukun iistiinliigii, yasal kalite, yolsuzlukla miicadele ile hesap verebilirlik ve seffafligin satin

alma giicii lizerinde pozitif etkisinin oldugu tespit edilmistir.

Anahtar Kelimeler: iktisadi Refah, Satin Alma Giicii, Hukukun Ustiinliigii, Hesap Verebilirlik, Yolsuzlukla Miicadele, Yasal
Kalite.

Abstract

Despite the fact that economic growth, which is one of the most important objectives of economic policy, is a key indicator for
analyzing the total size of national economies, it cannot contribute to a clear view of the differences in welfare between countries.
Many economists try to analyze this point based on GDP per capita data, but the general spending power of the society is ignored.
At this point, this study analyzes the relationship between economic, political and social welfare indicators of 36 OECD countries
by using panel data regression by discussing the feasibility of using purchasing power parity, which gives the consumption power
of societies by calculating the same products and product groups on a single monetary index. As a result of the analysis, it is found

that rule of law, legal quality, anti-corruption, accountability and transparency have a positive effect on purchasing power.

Keywords: Economic Welfare, Purchasing Power Parity, Rule of Law, Accountability, Control of Corruption, Regulatory Quality.
Giris
Iktisadi olarak refah, cogunlukla servet kavrami ile birlikte diisiiniilmekte ve bireylerin tiiketim

miktarlari ile birlikte diistiniilen bir unsur olarak dikkati ¢gekmektedir. Ancak John Stuart Mill’den
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bu yana ayrisan faydacilik goriisii kapsaminda, insanin ¢ikarlar1 veya tatminkarligi salt somut
objeler lizerinden degil, ayn1 zamanda soyut kavrayisa sahip bir canli olmasi nedeniyle entelektiiel

acidan da degerlendirilmektedir.

Piyasa ekonomisi i¢erisinde rasyonel bir varlik oldugu kabul edilen insanin, akilci tutumuyla kendi
cikarin1 maksimize edecek faaliyetlerde bulunmasinin toplum ¢ikarint da maksimize edecegi
ongoriilmektedir. Fakat bu durum insanin etik dis1 eylemlerde de bulunabilecegi ihtimalini
dogurmaktadir. Bu noktada toplam faydanin adil bir sekilde organize edilebilmesi i¢in piyasanin
serbest isleyisine miidahale etmemek kosuluyla devletin kurumlar1 ve otoritesi ile diizenlemeler

yaparak bu sorunlarin 6niine ge¢mesi gerekmektedir.

Ote yandan, refahin genele yayilabilmesi iktisadi yapinin da bunu destekler nitelikte kurgulanmasi
gerekmektedir. Piyasa ekonomisi sartlart igerisinde refah ekonomisinin gergeklesebilmesi
enformasyonun serbestligi (seffaflik) ve devletin orgiitsel yapisinin bunu destekleyici sekilde

kurgulanmasi (hukukun iistiinliigii) ile miimkiin olmaktadir.

Bu baglamda iktisat literatiiriinde, miidahaleci yaklagimi reddeden ve goriinmez elin toplum
refahin1 maksimize edecegini savunan Adam Smith’e degin uzanan iktisadi biiyiime ve kurumsal
yapi iliskisi, ozellikle 20. yiizyilin son ¢eyreginde onemli bir artis gdstermis bulunmaktadir.
Kurumsal yap:1 ve iktisat iligkisini inceleyen ilk arastirmacilardan biri olan Friedrich List ise,
uluslarin refahinin yalnizca iiretime, tasarruf, etik ve yenilik¢i girisimlere bagli olmadigini,
bunlarin yani sira sosyal, siyasal ve sivil haklarin da var olmas1 gerektigini savunmustur (Artan ve

Hayaloglu, 2014: 349).

Uretimi, yatirimy, istikrar1, inovasyonu ve beseri sermayeyi gelistirici kurumsal yapiya sahip olan
toplumlarin, miilkiyet hakkinin kamu otoritesince giivence altina aldig1 goriilmektedir. Ancak, bu
noktada yalmizca devletin yasalar yoluyla miilkiyet hakkin1i korumasi yeterli degildir, ayni
zamanda toplumsal kiiltiir de 6nem arz etmektedir. Ek olarak, politikacilarin ve toplumun elit
tabakasinin, getirileri kendi c¢ikarlar1 dogrultusunda ele gecirerek maddi ve politik gii¢
yogunlagmasinin merkezi olmalarinin oniine gecilmesi de gerekmektedir. Beseri sermayenin
inovatif kimlige sahip olmasi, egitim ve uzmanligina saygi ve akilci tiikketim aliskanliklarina sahip
olacak sekilde gelistirilmesi de giiglii kurumsal organizasyonun temel oOzellikleri arasinda

sayllmaktadir (Gokalp ve Baldemir, 2006: 213-214).
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Iktisat ve siyaset bilimi alan yazinindaki genel kabule gére, demokratiklesme siireci ve kamuyu
olusturan kurumlarin demokratiklesmesinin, hak ve 6zgiirliiklerin siirlarinin belirlenmesi ve adil
bir diizende merkezi otorite tarafindan korunmasi ve uygulanmasi, yine iktisat literatiiriinde bilgi
simetrisinin gerekliligi olarak hesap verebilirlik ve seffaflik ile serbest ve adil rekabeti engelleyici
yolsuzlukla miicadelenin iktisadi agidan biiyiimeyi ve toplumsal refah1 artirmasi1 beklenmektedir.
Bu baglamda bu ¢alismada iktisadi refah ile kamu otoritesinin diizenleyici kabiliyetinin gostergesi
olan hukukun tistlinligii ilkesi ve yasal kalite ile piyasa aktorlerinin rasyonel oldugu varsayiminin
gecerli olabilmesi i¢in gerekli olan bilgi serbestligini saglayan hesap verebilirlik ve seffaflik ile

yolsuzlukla miicadele faaliyetlerinin iliskisi incelenmektedir.

Bu kapsamda arastirmada ilk olarak, uluslararas1 karsilagtirmaya imkan tanimasi agisindan, satin
alma giicli paritesinin gegerliligi tartisilmakta ve satin alma giiciiniin iktisadi refahin gostergesi
olarak cergevesi belirlenmektedir. Ardindan hukuki agidan kamu otoritesinin ve diizeninin
demokratiklesmesini gosteren hukukun {stlinliigii ve yasal kalite ilkelerinin tanimlamasi ile
iktisadi olarak beklenen etkileri ortaya konmaktadir. Son olarak kamu otoritesinin siyasi ve etik
acidan demokratiklesmesini gosteren hesap verebilirlik ve yolsuzlukla miicadele kavramlarina
iliskin agiklama ve degerlendirme yapilmasini takiben bu kavramlarin beklenen iktisadi etkileri
ele alinmaktadir. Calismada ele alinan tiim kavramlara iliskin teorik agiklamalarin verilmesinin
ardindan hukukun Ustlinligii ve yasal kalite ile hesap verebilirlik ve yolsuzlukla miicadelenin
iktisadi refah ile iliskisine yonelik literatiir sunulmus bulunmaktadir. Calismanin son boliimiinde
OECD iiyesi 36 tilkenin 2002-2018 donemi verileri ile panel regresyon analizi gergeklestirilmis

ve test sonucu degerlendirilmistir.
1. Iktisadi Refah Gostergesi Olarak Satin Alma Giicii Paritesi

Tirk Dil Kurumu’na gore “Bolluk, rahatlik ve varlik i¢inde 1yi yasama” seklinde tanimlanan
“Goneng” kelimesinin karsilig1 olarak gosterilen refah, sinirsiz gereksinimlerin kit kaynaklarin
etkin kullanimiyla karsilanmasina yonelik karar ve se¢im yapma yollarini inceleyen iktisadin temel
konularindandir. Pigou (1951: 288) ise refah1 bir insanin memnuniyeti seklinde tanimlamis, ancak
bu noktada memnuniyetin ne oldugunun sorgulanmasi gerektigini ileri siirerek “memnuniyet”
kavramini salt bir mutluluk veya hazdan soyutlamis ve arzularinin pesinde kosan insan i¢in
memnuniyetin, arzularinin gerceklestirilebilme derecesi ile dogrudan ilintili oldugunu

savunmustur. Iktisadi refah olarak ele alabilecegimiz refah ekonomisi kavramini da “dogrudan
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veya dolayli olarak sosyal refahin para ile iliskisini inceleyen alan” seklinde Ozetlemistir.
Toplumsal ekonomik refahi, “Ulusal iiretimden elde edilen getirinin dagilimindan duyulan
memnuniyet ve memnuniyetsizlik dengesi” seklinde tanimlayan Pigou, refahin 6l¢iilebilir bir
kavram oldugunu savunmustur (Hicks, 1975: 307-308). Refah iktisadinin teorik altyapisi ile
ilgilenen Pigou, ekonomik ve genel refah kavramlarini birbirlerinden ayirmis fakat bu ayrimin
simirlarmi kesin bir sekilde belirlememistir. Parasal Ol¢limlemenin bu smir gorevini yerine
getirebilecegi goriislinii savunan Pigou, ekonomik refahin toplam refahin yalnizca bir parcasi
oldugunun altin1 ¢izmistir. Ekonomi politikalarinin toplumsal gelirin reel degerini en {ist seviyeye
cikarmak gayesiyle uygulanmasi gerektigini savunan Pigou, bunun igin iiretilen tiim mallarin

belirli bir fiyat seti cercevesinde hesaplanmasini énermektedir (Ozalp, 2016: 22).

Oscar Lange’ye (1942: 215) gore ise refah ekonomisi, toplumun toplam ekonomik kazanimlarini
belirleyen sartlarla ilgili olmaktadir. Geleneksel kuramda, toplumun toplam refahinin tiim
bireylerin refahi olarak tanimlanmasina karsin, toplam refahi en {ist seviyeye ¢ikarmanin zor
olmasi1 fayda kaybina yol agmaktadir. Bir dolarin marjinal faydasina dair “zengin” ile “fakir’in
karsilastirilmasinin epistemolojik agidan elestiriye agik bir durum oldugunu belirten Lange, fayda
ekonomisinin ilkelerinin yeniden sekillendirilmesi gerektigini ifade ederek refah ekonomisini bu
yeniden sekillendirme asamasinin bir pargasi olarak one slirmiis, kisileraras1 karsilastirilabilir
fayda sorunsalinin 6niine gegmek i¢in toplumun toplam faydasi ile toplumu olusturan bireylerin

toplam faydasi olarak agiklanamayacagini savunmus bulunmaktadir.

Toplumlarin toplam faydalarinin en Onemli gostergesi kit kaynaklardan en etkin sekilde
yararlanabilme olanaklaridir. Bu noktada, kiiresellesen diinyada uluslararasi ticaretin de
yayginlagmasi ile birlikte farkli iktisadi yap: ve giice sahip olan toplumlarin birbirlerine gore refah
diizeylerinin belirlenebilmesi de tiiketim miktarlarindan ziyade, ayni tiriinii tiiketirken katlanmak
durumunda kaldiklart maliyetler olmaktadir. Bu ¢ergevede tiikketimin gelirin bir fonksiyonu oldugu
varsayimindan hareketle, uluslararasi refah diizeylerinin karsilastirilabilmesi i¢in ilk olarak Gustav
Cassel’in gelistirdigi, iki tilkenin fiyatlarinin reel doviz kurlar1 g¢ergevesinde hesaplanmasini
Ongoéren satin alma giicii paritesini incelemek gerekmektedir. Satin alma giici paritesinin
temelinde belli miktardaki paranin ayni miktarda mal ve hizmet tiiketimine olanak tanidigi
varsayillmaktadir. Daha agik bir ifadeyle, teori kapsaminda tilkeler arasindaki fiyat farkliliklar1 yok
edilerek uygun doviz kuru seviyesinde belirlenmeye ¢alisilmaktadir (Caglayan ve Sak, 2009: 484).
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Bir ekonomideki bir yil icerisindeki tiim mal ve hizmet iiretiminin toplamin1 ifade eden GSYIH,
iktisadi faaliyetlerin etkinligine yonelik bir gosterge ve iktisadi biiyiikliigiin hacmini gostermesine
karsin nominal bir deger olmasi ve bireylerin tiiketim giiclinli net sunamamasi yoniiyle ekonomik
refahin da net gostergesi olamamaktadir. Bu noktada iilkeler arasindaki fiyat farkliliklarint yok

eden satin alma giicii paritesi, toplumlarin refah diizeyini net sekilde ortaya koymaktadir.
2. Hukukun Ustiinliigii, Yasal Kalite ve Ekonomi Iliskisi

Devlet kurumlarinin organizasyonu, bir lilke icindeki ekonomik faaliyetlerin ¢ercevesini
olusturmaktadir. Organizasyonu gii¢lii kurumlar ekonomik aktiviteyi, yaraticiligi, bliylimeyi ve
kalkinmay1 tesvik eden; organizasyonu zayif kurumlar ise genellikle ekonomik durgunlugun
yasandig1 ortamlari hazirlamaktadirlar. Bu noktada gelismis ekonomileri belirten iki unsur
demokrasi ve hukukun tstiinliigiiniin korunmasi olmaktadir. Bununla birlikte bu iki kavram her
zaman ayni anlama gelmemekte, bir bagka deyis ile hukukun {istiinliigliniin tesis edilmesi,
demokrasinin mutlak oldugunu gostermemektedir. Hukukun {stlinliigiiniin tesisi, iktisadi
faaliyetlerin diizenlenmesine olan etkisinin daha yiiksek olmasi miinasebetiyle demokrasinin
varligindan veya demokratiklesme diizeyinden daha etkili olmaktadir. Hukukun {istlinliigiine
baglilik, miilkiyet haklarinin korunmasi ve yolsuzlugun bulunmamasi ile kendini gostermektedir.
Miilkiyet haklarinin korunmasi, serbest piyasa ekonomisinin en dnemli dayanaklarindan biri
olarak kabul edilmektedir. Iyi tanimlanmis miilkiyet haklari, yatirim diizeyine etkileri nedeniyle
ekonomik biliylimenin 6nemli bir belirleyicisi olarak goriilmektedir (Bulkiewicz ve Yalikaya,
2006: 648-649).

Hukukun tstlinltigii ilkesinin, giiven ve huzurun hakim oldugu toplumlarda, ekonomik haklarin da
giivence altinda olmasindan o6tiirii iktisadi kalkinma ve biiylime ivme kazanmaktadir. Miilkiyet
haklarinin korunmasi ve yeni piyasalarin yaratilmasi ekonomik kalkinmayi ve dolayistyla ytiksek
refah1 olusturmaktadir. Benzer sekilde, hesap verebilirlik ve yolsuzlukla miicadele de ekonomik

biiyiimenin gerceklesmesi ve siirdiiriilebilmesi i¢in énemli degiskenler olmaktadir (Ozpolat vd.,
2016: 108).

Kaufmann ve digerlerinin (2011) “6zel sektor gelisimini miimkiin kilan ve tesvik eden saglam
politika ve diizenlemeleri formiile etmek ve uygulamak™ seklinde tanimladig1 yasal kalite de
ekonomik biiyiime ve refah i¢in gerekli unsurlarin basinda gelmektedir. S6z konusu

diizenlemelerin birbirleriyle ¢elisen ya da bazi kesimlerin ¢ikarlarini koruyan kurallar1 ortadan
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kaldiran bir sistemin pargasi olmasi gerekmektedir. Diizenleyici sistemleri biirokrasiyi azaltacak,
piyasay1 tesvik edecek ve halkin adalet algisini gii¢lendirecek sekilde verimli kilmak karmasik bir
stirecin ¢iktisidir. Bu noktada bir iilkenin diizenleyici sisteminin kalitesi, biiylik dl¢lide yasanin

nasil tasarlandigi ve yapildigi ile ilgili olmaktadir (OECD, 2008: 1-2).
3. Yolsuzlukla Miicadele, Hesap Verebilirlik ve Ekonomi iliskisi

Yolsuzluk, "kamu makaminin 6zel kazang icin suistimali" seklinde tanimlanmaktadir. Bir bireye
veya bir gruba haksiz kazang saglayan yolsuzluk faaliyetleri arasinda riigvet, kayitsizlik, hirsizlik
ve kamu kaynaklarinin haksiz kullanimi yer almaktadir. Yolsuzluk genel olarak hem iiretkenlige
vurdugu darbe ile piyasay1 istikrarsizlastirmas: hem de vergi gelirlerine ket vurmasi yoniiyle

iktisadi performansa zarar vermektedir (Drury vd., 2006: 122).

Yolsuzluk, ekonomik biiylime ve siyasi kurumlarin kalitesi arasinda karmasik bir iligki ag1
bulunmaktadir. Diger bir¢ok sosyal sistemde oldugu gibi, yolsuzluk ve biiylime arasindaki
baglantilarin basit dogrusal iliskiler olmasi miimkiin goriinmemektedir. Bunda geribildirim
etkileri, esikler ve diger dogrusal olmayan dinamiklerin kaynaklar1 6nemli rol oynamaktadir (Aidt,
2008: 195). Bu noktada yolsuzluk talebinin sebepleri arasinda yasal diizenlemeler, vergi sisteminin
yapisl, piyasa fiyatlarinin altinda mal ve hizmet temin etme arzusu yer alirken, yolsuzluk arzinin
sebeplerini etkileyen faktorler olarak ise biirokratik gelenek, kamu personelinin iicret diizeyi, ceza

sistemi, kontrol mekanizmalar ve seffaflik yer almaktadir (Karagoz ve Karagoz, 2010: 6-7).

Karagoz ve Karagdz’iin (2010:7) Pellegrini ve Gerlagh’tan (2007) aktardigina gore, yolsuzluk tiim
toplumlar1 farkli diizeylerde etkileyen bir sorun olmaktadir. Riisvet basta olmak iizere yolsuzluk
olarak nitelendirilebilecek tiim hususlar, hukuk sistemi ve yonetim bi¢imine gore ayrismaksizin
biitiin toplumlarda kendisini gsterebilmektedir. Iktisadi agidan yolsuzluk, yatirim etkisi yoniiyle
onem arz etmektedir. Iktisadi aktdrlerin yatirmlarmi geri doniisiinii elde edebileceklerini
diisiindiikleri iklimlerde yatirnmlarina devam etmesi beklenmektedir. Ancak yolsuzlugun hakim
oldugu ortamlarda belirsizlik de hasil olacagindan, istikrarsiz bir ekonomik ortam yaratilmakta ve

bunun sonucunda artan maliyetler nedeniyle yatirimlar azalmakta ve iktisadi risk biiylimektedir.

Kimi iktisatg¢ilarin, sahip oldugu maliyet diisiiriicii etkisiyle yolsuzlugun ekonomiyi hizlandirdigini
savunmasina karsin Mauro (1995), yolsuzlugun ekonomik diizenlemelerdeki carpiklik nedeniyle
-yatirimlari hizlandirmasinin beklenebilecegi tilkelerde dahi- 6zel sektdr yatirimlarini azalttigini

ileri siirmiis bulunmaktadir. Bu noktada yolsuzlukla miicadelede yasal diizenlemelerin yani sira
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hesap verebilirlik ilkesinin yeri dnem arz etmektedir. Kurumlarin seffafligi ve denetlenebilirligi
ile vergi kacakciligi, yasa dis1 iktisadi eylem ve haksiz kazang gibi suglarin 6niine gegilmeye
calisilmaktadir. Vishwanath ve Kaufmann’a gore (2001: 41-44), bilgiye erisimin engellenmesi
veya bilgilerde tahribat yapilmasi gibi durumlarda seffaflik ve buna bagli olarak hesap verebilirlik
ilkesinin eksikligi ortaya ¢ikmaktadir. Seffaf bir ortam; bilgiye erisim, kapsamlilik, kalite ve
giivenilirlik gibi nitelikleri igermek durumundadir. iktisat yazini1 da bilgi erisiminin verimliligi ve
kaynak tahsisini olumlu yonde etkileyecegini ortaya koydugundan, finansal seffafligin iktisadi
biiylimeyi artirmasi beklenmektedir. Aksi halde, seffafligin eksikligi hem iktisadi hem de politik
acidan olumsuz sonuglar dogurabilmektedir. Bu noktada gizliligin ekonomik maliyetler anlaminda

yikicr etkisinin yani sira fayda ve risk dagilimini bozdugu da acik olmaktadir.
4. Literatiir Taramasi

Literatiirde hukukun iistiinligli ve yasal kalite ile hesap verebilirlik ve yolsuzlukla miicadelenin
iktisadi refah {izerine iliskisine dair tiim degiskenlerin kullanildig1 calisma bulunmamaktadir.
Arastirmacilar genellikle hukuki yap1 ile iktisadi refah ve yolsuzluk ile iktisadi refah arasindaki
iligkileri ayristirarak incelemislerdir. Bu nedenle literatiir, hukukun {stiinliigii ve yasal kalite ile
hesap verebilirlik ve yolsuzlukla miicadelenin iktisadi refah ile iliskisi seklinde ayri ayri

verilmistir.
Literatiirde hukukun iistiinliigii ve yasal kalite ile iktisadi refah iliskisini inceleyen arastirmalar:

Jalilian ve digerlerinin (2006) gelismekte olan iilkelerde yasal diizenlemelerin ekonomik biiylime
iizerindeki etkilerini panel veri analizi ile arastirdiklar1 ¢aligmalarinda, yasal kalite ile iktisadi

biiyiime arasinda dogrusal bir iliskinin varlig: tespit edilmistir.

Bulkiewicz ve Yanikkaya’nin (2006) kurumsal kalite ile iktisadi biiylime arasindaki iliskiyi panel
veri analizi yontemiyle inceledikleri aragtirmalarinda, demokratiklesme diizeyinin yiiksek oldugu

iilkelerde ekonomik performansin da yiiksek oldugu tespit edilmistir.

Gokalp ve Baldemir’in (2006) kurumsal yap1 ve ekonomik biiyiime iligkisini kiimeleme ve panel
veri analizi yontemleri ile inceledikleri arastirmalarinin sonucuna gore iilkeler 4 ayr kategoriye
ayrilmistir. Arastirma, kurumsal gelismislik ile ekonomik biliylime arasindaki iliskinin her grupta

farkli diizeyde olmak {izere pozitif yonli oldugunu gostermektedir.
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Haggard ve Tiede’nin (2011) hukukun {stiinliigi ve ekonomik biiylime arasindaki iliskiyi
inceledikleri calismalarinda, degiskenler arasinda pozitif yonlii korelasyon tespit edilmistir, ancak

miilkiyet hakki 6zelinde herhangi bir bulgu saptanamamastir.

Law ve digerlerinin (2013) kurumsal yap1 ile ekonomik biiylime arasindaki iligkiyi 60 {ilkenin
verilerini kullanarak panel veri analizi yontemiyle inceledigi arastirmalarinda degiskenler arasinda
farkl1 gelir seviyelerindeki etkileri ¢esitli olmak iizere ¢ift yonlii pozitif nedensellik iliskisi tespit
edilmigtir. Kurumsal kalitesi yiiksek olan {ilkelerin ekonomik gelismisliklerinin daha yiiksek

oldugu belirlenmistir.

Artan ve Hayaloglu’nun (2014) 1972-2009 dénemi i¢in Tiirkiye’de kurumsal yapi ile ekonomik
bliylime {izerine yaptig1 zaman serisi analizine gore, kurumsal yapinin gostergesi olarak alinan
politik Ozgiirliikler diizeyinin ekonomik biiyiimeyi uzun donemde olumlu etkiledigi tespit

edilmisgtir.

Grochova’nin (2014) panel veri yontemiyle yasal kalite ve siirdiiriilebilir ekonomik gelisme
iizerine yaptig1 arastirmasinin neticesinde yasal kalitenin ekonomik gelisme iizerinde pozitif yonlii

etkisinin oldugu tespit edilmistir.

Nawaz ve digerlerinin (2014) panel veri analizi ile kurumsal kalitenin ekonomik biiyiime
iizerindeki etkilerini inceledigi ¢aligmalarinda kurumlarin, Asya iilkelerinin uzun donemli
ekonomik gelismelerinde dnemli bir unsur oldugu tespit edilmistir. Ancak bu etki orani, ekonomik
gelismislik diizeylerine gore farklilik gostermektedir. Gelismis tilkelerdeki etkinin gelismekte olan

iilkelere oranla daha efektif oldugu belirlenmistir.

Ozpolat ve digerlerinin (2016) hukukun iistiinliigii ile ekonomik biiyiime arasindaki iliskiyi
inceledigi calismalarinda, kurumsal gelismenin ekonomik biiyiimeyi olumlu yonde etkiledigi

saptanmigtir.
Yolsuzlukla miicadele ve hesap verebilirlik ile iktisadi refah iliskisini inceleyen ¢calismalar:

Li ve digerlerinin (2000) yolsuzlukla iktisadi gelisme arasindaki iliskiyi inceledikleri
arastirmalarinin sonucuna gore yolsuzluk, gelir dagilimi esitsizliginin yiiksek oldugu iilkelerde

esitsizligin aciklayicist konumundadir ve ekonomik biiyiimeyi de geciktirmektedir.

Mo’nun (2000) yolsuzluk ile iktisadi biliylime arasindaki iligkiyi en kiigiik kareler yontemiyle

inceledigi arastirmasinda yolsuzluktaki her %1'lik artisin biiylimeyi %0.72 oraninda diisiirdiigi

55



iktisat isletme ve Uluslararasi iliskiler Dergisi / Journal of Economics, Business and International Relations

e-ISSN: 2822-6003 e Volume 3 (1) e July e Temmuz: 2024

tespit edilmistir. Ek olarak yolsuzlugun beseri sermaye diizeyi ve 6zel yatirnm paymi diisiirdigt

de belirlenmistir.

Meon ve Sekkat’in (2005), 1970-1998 donemi i¢in panel veri analizi ile yolsuzluk ve iktisadi
biiyiime arasindaki iliskiyi inceledikleri arastirmalarinda, yolsuzlugun biiyiime iizerinde yatirim

etkisinden bagimsiz olmak kosuluyla negatif etkisi oldugu tespit edilmistir.

Drury ve digerlerinin (2006) yolsuzluk, demokrasi ve iktisadi biliylime arasindaki iliskiyi
inceledikleri ¢aligmalarinda, yolsuzlugun demokratik rejimlerin ekonomik gelisimlerinde etkisinin

olmadig1, demokratik olmayan rejimlerde ise yikici bir etkiye sahip oldugu tespit edilmistir.

Mendez ve Sepulveda’nin (2006) yolsuzluk, biiyiime ve siyasal rejimlerin iligkisini inceledikleri
caligmalarinda, yolsuzluk ve biiylime arasindaki monotik olmayan bir iligki tespit edilmistir ve
diisiikk oranli yolsuzlugun biiyiimeyi olumlu, yiiksek oranli yolsuzlugun ise olumsuz etkisinin

oldugu belirlenmistir.

Aidt ve digerlerinin (2008) yonetim rejimi, yolsuzluk ve ekonomik biiyiime arasindaki iliskiyi
inceledikleri c¢alismalarinda, yiliksek kaliteli kurumsallasmaya sahip iilkelerde yolsuzlugun
biliylime tizerinde olumsuz etkisi oldugu, diisiik kaliteli kurumsallagmaya sahip iilkelerde ise

herhangi bir etkisinin bulunmadig tespit edilmistir.

Swaleheen’in (2011), 1984-2007 doneminde yolsuzluk orani ile ekonomik biiylime arasindaki
iligkiyi panel veri analizi ile inceledigi ¢calismasinda, yolsuzluk ile kisi basina diisen reel gelir artis

hiz1 arasinda dogrusal olmayan bir iligki tespit edilmistir.

Hodge ve digerlerinin (2001) 1984-2007 doneminde yolsuzluk ve biiylime arasindaki iligskiyi panel
veri analizi ile inceledikleri ¢aligmalarinda, yolsuzlugun yatirim, beseri sermaye ve politik istikrar

tizerindeki olumsuzluk etkisi vasitasiyla biiylimeyi engelledigi saptanmuigtir.

D’agostino ve digerlerinin (2016) 106 iilkenin verileri ile hiikiimet harcamalari, yolsuzluk ve
ekonomik biiylime arasindaki iligskiyi inceledikleri ¢alismalarinda, yolsuzlugun iktisadi biiylime

lizerinde olumsuz etkilerinin oldugu saptanmustir.

Cieslik ve Goczek’in (2018) 1994-2014 donemi igin 142 {ilkenin yolsuzlukla miicadele,
uluslararas1 yatirnm ve iktisadi biiylime istatistiklerini panel veri analizi ile inceledikleri

caligmalarinda, yolsuzlugun azalmasi durumunda biiyiime ve yatirim istatistiklerinde 6nemli bir
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artis tespit edilmis ve yolsuzlugun yatirimlar1 dogrudan etkilemesi yoniiyle iktisadi biiyiime i¢in

onemli bir agiklayici oldugu belirlenmistir.

5. Metodoloji
5.1. Orneklem ve Veri Seti

Bu ¢alisma kapsaminda OECD iiyesi 36 iilkenin Diinya Bankasi tarafindan agiklanan World
Governance Indicator (WGI) ¢alismasindan -2.5 ile 2.5 arasinda katsay1 degerleri ile ifade edilen
hukukun ustiinliigii ve yasal kalite verileri birinci modelde, yolsuzlukla miicadele ve hesap
verebilirlik verileri ise ikinci modelde bagimsiz degisken olarak kullanilmistir. Her iki modelde de
OECD’nin acikladig1 karsilastirmali fiyat diizeyi endeksine gore belirlenmis satin alma giicii
paritesi bagimli degisken olarak kullanilmis ve bagimsiz degiskenlerle iliskisi, Diinya Bankasi’nin
WGI verilerini yillik olarak agiklamaya basladigi 2002 ile sonraki yillara ait verilerdeki Kimi
tilkeler i¢in noksanligin bulunmasi nedeniyle 2018 dénemini kapsayan veri setinin 1s1ginda

STATA 14 programi kullanilarak analiz edilmistir.

Tablo 1: Degiskenler ve Tanimlari

Model 1 Model 2

Bagimh Degisken Bagimh Degisken

Y | Satin Alma Giicii Paritesi | Y | Satin Alma Giicii Paritesi

Bagimsiz Degiskenler Bagimsiz Degiskenler
X1 | Hukukun Ustiinliigii X3 | Yolsuzlukla Miicadele
X2 | Yasal Kalite X4 | Hesap Verebilirlik ve Seffaflik

5.2. Arastirmanin Modeli ve Analizi

Arastirmada OECD iiyesi iilkelerin iktisadi refahini etkileyen iki ayrt model kurulmustur. Iki farkl:
modelin kurulmasinin sebebi, birbirleriyle iliskili bagimsiz degiskenlerin bagimli degisken ile
iliskilerini analiz ederken teorik bir ¢ergevenin saglikli bir sekilde olusturulabilmesine olanak

tanimasidir. Birinci modelde hukukun iistiinliigii ve yasal kalite endekslerinin, ikinci modelde ise
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yolsuzlukla miicadele ile hesap verebilirlik ve seffaflik endekslerinin satin alma giicii paritesine

etkileri incelenmistir. Modeller, panel veri regresyon analizi yontemi kullanilarak kurulmustur.

Panel veri analizlerinde belirli bir doneme ait veriler, N x T boyutu ile endekslenmektedir.
Modelde N, panellerin sayisini; T ise zaman boyutunu ifade etmektedir. Dogrusal baglanti
problemini minimum diizeye indirdiginden, ¢alismada panel veri analizi tercih edilmistir (Baltagi,

2005: 6).
Tablo 1’deki degiskenlerin yer aldig1 modeller asagidaki gibidir:

Yit = o + S1X1it + B2X2it + Uit (Model 1)

Yit = o + 33X3it + BaX4it + Uit (Model 2)

[13%2]

Yukaridaki modellerde yer alan “i”, yatay kesitleri; “t” ise zaman boyutunu ifade etmektedir. Her
iki modelde de Bo sabit kesisim katsayisini, Uit ise hata terimini gosterirken, B1 ve B2 birinci

modeldeki, B3 ve B4 ikinci modeldeki bagimsiz degiskenlerin egim katsayisini temsil etmektedir.

5.3. Ampirik Bulgular
5.3.1.  Birinci Model

Panel veri regresyon analizinin kuruldugu ekonometrik modelde, ilk olarak degiskenlere iliskin

ortalama, standart sapma, minimum ve maksimum degerler tespit edilmistir.

Tablo 2: Ozet Istatistikler

Degisken | Gozlem Sayis1 | Ortalama | Standart Hata | Minimum | Maksimum
Y 612 94.66176 | 27.69985 33 161

X1 612 1.270427 | 0.6134859 -0.6737109 | 2.100273
X2 612 1.283904 | 0.440542 -0.0474772 | 2.088636

Tablo 2’de yer alan 6zet istatistiklere gore 36 OECD iilkesinin satin alma giicii paritesi ortalamasi
94.66176 iken, hukukun tstiinligii endeksi 1.270427, yasal kalite endeksi 1.283904 ortalamasina
sahiptir. Bagiml degisken ile bagimsiz degiskenlerin ortalama, minimum ve maksimum degerleri

arasindaki yiliksek farklar, bagimsiz degiskenlerin -2.5 ile 2.5 arasinda deger almasindan
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kaynaklanmaktadir. Calismada daha dogru bir sonug vermesi adina bagimli degiskenin logaritmasi

alinarak devam edilecektir.

On analizin ardindan birim etkinin snanmasi i¢in F Testi ve En Cok Olabilirlik Oran1 (LR) Testi

yapilmig ve Tablo 3’te sonuglar1 gosterildigi iizere birim etkinin var oldugu saptanmustir.

Tablo 3: Birim Etki Testi

F Testi LR Testi

F (35, 574) = 57.42 | Chibar2(01) = 733.51

Prob. =0.000 Prob. =0.000

Birim etkinin varlig1 kabul edilerek, en uygun tahminci se¢imi i¢in Hausman testi yapilmistir.

Tablo 4: Tahminci Se¢imi (Hausman Testi)

Katsayilar

Degiskenler | Sabit Etkiler Modeli | Tesadiifi Etkiler Modeli

X1 0.219164 0.2636356
X2 0.1277245 0.1138378
chi2 6.67

Prob. 0.0355

Secilen Model | Sabit Etki Modeli

Hausman testi sonucunda prob. degeri 0.05ten kiigiik oldugu i¢in Ho hipotezi reddedilerek sabit
etkiler modelinin gecerli oldugu saptanmistir. Analizin devaminda otokorelasyon, heterokedasite
ve birimler aras1 korelasyon iligkilerinin varlig1 icin testler yapilmistir. Otokorelasyon testinde
Durbin-Watson ve Baltagi-Wu LBI ortalamalar1 2’den kiigiik oldugu i¢in Ho yokluk hipotezi
reddedilmis ve otokorelasyonun varlig1 kabul edilmistir. Heterokedasite varligini sinamak igin

Modified Walt Testi yapilmis ve Prob.>chi2 degerinin 0.05’ten kiigiik olmasi neticesinde Ho
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hipotezi reddedilerek, heterokedasitenin varligi saptanmistir. Pesaran CD, Frees ve Friedman
Testleri ile modelde birimler aras1 korelasyonun varligr sinanmistir. Pesaran CD ve Friedman

testlerinin sonucuna gore birimler arasi korelasyonun var oldugu tespit edilmistir.

Modelde otokorelasyon, heterokedasite ve birimler arasi korelasyonun varligi tespit edildiginden,
direngli tahmincilerden Driscoll-Kraay ile diizeltme yapilmistir. Nihai sonuglar Tablo 5°te

gosterilmektedir.

Tablo 5: Driscoll-Kraay Standart Hatal1 Sabit Etkiler Model Tahmini

Driscoll-Kraay
LNY Katsayilar P> [t
Standart Hata

X1 0.2191640 0.0422270 0.000
X2 0.1277245 0.0521002 0.026
3o 4.0598120 0.0281236 0.000

Otokorelasyon

Durbin-Watson 0.39565893

Baltagi-Wu LBI 0.678143

Heterokedasite

chi2(36)=804.72 Prob.>chi2=0.000

Birimler Arasi1 Korelasyon

Pesaran CD Testi | CSI1:32.893 Prob.=0.000

Frees Testi CSI:7.361 Alpha(0.05)=0.1996

Friedman Testi CSl1:164.802 Prob.=0.000
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R? 0.1304
Prob. 0.000
Gozlem Sayisi 612

LNY = 4.05 + 0.21(X1) + 0.12(X2)

Sonuglar incelendiginde modelde yer alan tim degiskenler %95 giliven diizeyinde anlaml
cikmustir. Bagimsiz degiskenlerin bagimli degiskeni agiklama giiciinii gdsteren R? degerinin %13
olarak tespit edilmesi, bagimli ve bagimsiz degiskenler arasindaki iliskinin aciklanabilirligi
acisindan bir sorun teskil etmemesi ve bagimsiz degiskenlerin model igerisinde istatistiki olarak
anlamli bir sonu¢ vermesine bagli olarak goz ardi edilebilir bir husus olmaktadir (Ozili, 2023).
Lewis-Beck ve Skalaban (1990) tarafindan, siyaset bilimi ile iliskili konularda gergeklestirilen
istatistiki calismalarda, R? degerinin bagimsiz degiskenlerin bagimli degiskenleri agiklama giiciine
iliskin analiz sonucuna sinirh bir anlam kattig: ileri siiriilmekte, yiiksek R? degerinin elzem
olmadig1 savunulmaktadir. Analiz sonucunda, bagimsiz degiskenlerden hukukun iistiinliigtindeki
her bir birimlik artigin satin alma giicii paritesini %21 oraninda, yasal kalitedeki her bir birimlik

artisin ise satin alma giicii paritesini %12 oraninda artirdig: tespit edilmistir.
5.3.2.  Ikinci Model

Panel veri regresyon analizinin kuruldugu ekonometrik modelde, ilk olarak birim etkinin varlig

stnanmistir.
Tablo 6: Ozet Istatistikler
Degisken | Gozlem Sayis1 | Ortalama | Standart Hata | Minimum | Maksimum
Y 612 94.66176 | 27.69985 33 161
X3 612 1.245764 | 0.8001299 -0.927987 | 2.469991
X4 612 1.245764 | 0.4150099 -0.8329394 | 1.800992

Tablo 6’da yer alan Gzet istatistiklere gore 36 OECD iilkesinin satin alma giicli paritesi

ortalamas1 94.66176 iken, yolsuzlukla miicadele endeksi 1.245764, yasal kalite endeksi 1.245764
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ortalamasina sahiptir. Bagimli degisken ile bagimsiz degiskenlerin ortalama, minimum ve
maksimum degerleri arasindaki yiiksek farklar, bagimsiz degiskenlerin -2.5 ile 2.5 arasinda deger
almasindan kaynaklanmaktadir. Calismada daha dogru bir sonug vermesi adina bagimli degiskenin

logaritmasi alinarak devam edilecektir.

On analizin ardindan birim etkinin smanmasi igin F Testi ve En Cok Olabilirlik Oran1 (LR)

Testi yapilmis ve Tablo 7’de sonuglar1 gosterildigi tizere birim etkinin var oldugu saptanmustir.

Tablo 7: Birim Etki Testi

F Testi LR Testi

F (35, 574) = 57.42 | Chibar2(01) = 733.51

Prob.=0.000 Prob.=0.000

Birim etkinin varlig1 kabul edilerek, en uygun tahminci se¢imi i¢in Hausman testi yapilmistir.

Tablo 8: Tahminci Se¢imi (Hausman Testi)

Katsayilar

Degiskenler | Sabit Etkiler Modeli | Tesadiifi Etkiler Modeli

X3 0.0667426 0.1263354
X4 0.1545733 0.1749947
chi2 17.31

Prob. 0.0002

Secilen Model | Sabit Etki Modeli

Hausman testi sonucunda prob. degeri 0.05ten kiigiik oldugu i¢in Ho hipotezi reddedilerek sabit
etkiler modelinin gegerli oldugu saptanmistir. Analizin devaminda otokorelasyon, heterokedasite
ve birimler arasi korelasyon iligkilerinin varlig1 icin testler yapilmistir. Otokorelasyon testinde

Durbin-Watson ve Baltagi-Wu LBI ortalamalar1 2’den kiigiik oldugu i¢in Ho yokluk hipotezi
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reddedilmis ve otokorelasyonun varligi kabul edilmistir. Heterokedasite varligini sinamak igin
Modified Walt Testi yapilmis ve Prob.>chi2 degerinin 0.05’ten kii¢iik olmas1 neticesinde Ho
hipotezi reddedilerek, heterokedasitenin varlig1 saptanmistir. Pesaran CD, Frees ve Friedman
Testleri ile modelde birimler arasi korelasyonun varligi sinanmistir. Pesaran CD ve Friedman

testlerinin sonucuna gore birimler arasi korelasyonun var oldugu tespit edilmistir.

Modelde otokorelasyon, heterokedasite ve birimler arasi korelasyonun varligi tespit edildiginden,
diren¢li tahmincilerden Driscoll-Kraay ile diizeltme yapilmistir. Nihai sonuglar Tablo 9°da

gosterilmektedir.

Tablo 9: Driscoll-Kraay Standart Hatali Sabit Etkiler Model Tahmini

Driscoll-Kraay
LNY Katsayilar P>t
Standart Hata

X3 0.0667426 0.0260266 0.021
X4 0.1545733 0.0557097 0.014
3o 4.241576 0.0580015 0.000

Otokorelasyon

Durbin-Watson 0.35070226

Baltagi-Wu LBI 0.6206292

Heterokedasite

chi2(36)= 958.28 Prob.>chi2=0.000

Birimler Arasi Korelasyon

Pesaran CD Testi | CSI: 36.828 Prob.=0.000

Frees Testi CSl: 8.623 Alpha(0.05)=0.1996
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Friedman Testi CSI: 188.654 Prob.=0.0000

R? 0.0446
Prob. 0.0071
Gozlem Sayisi 612

LNY = 4.24 + 0.06(X3) + 0.15(X4)

Sonuglar incelendiginde modelde yer alan tim degiskenler %95 giliven diizeyinde anlaml
¢ikmistir. Bagimsiz degiskenlerin bagimli degiskeni aciklama giiciinii gosteren R2 degerinin %4
olarak tespit edilmesi, birinci modelde oldugu gibi bagimlhi ve bagimsiz degiskenler arasindaki
iliskinin aciklanabilirligi acisindan bir sorun teskil etmemektedir. Bu nedenle diisiik R? degeri
modelde goz ardi edilebilir bir husus olmaktadir (Ozili, 2023; Lewis-Beck ve Skalaban, 1990).
Bagimsiz degiskenlerden hesap verebilirlikteki her bir birimlik artisin bagimli degisken satin alma
giicii paritesini %15 oraninda, bagimsiz degisken yolsuzlukla miicadeledeki her bir birimlik artigin

ise bagimli degisken satin alma giicii paritesini %6 oraninda artirdigi tespit edilmistir.
Sonug¢

Ulkeler arasindaki fiyat farkliliklarmi yok ederek saglikl bir karsilastirma imkan1 sunmasi yoniiyle
iktisadi refah gostergesi olarak ele alinan satin alma giicii paritesi degiskeninin her iki modelde de
bagimsiz degiskenlerden pozitif yonde etkilendigi goriilmektedir. Birinci modelde {ilkelerdeki
hukuki yapimin ve yasal kalitenin iktisadi refah1 hangi 6l¢iide etkiledigi analiz edilmis ve hukuka
bagliligin ve piyasa serbestligini ve adaletini saglayan yasal diizenlemelerin iktisadi refahi artirdig
tespit edilmistir. ikinci modelde ise, hukuki yapmin yani sira kamu otoritesince bilginin
seffaflagtirilmasinin iktisadi refah tizerindeki etkisi analiz edilmis ve hesap verebilirlik derecesi ile

yolsuzlukla miicadelenin artisinin, iktisadi refah ile dogrusallik gosterdigi belirlenmistir.

Her iki model i¢in de kurumsal yapilarin demokratiklestigi, bilginin serbestlestirildigi, yasal
diizenlemelerin piyasa adaletini saglayacak sekilde tesis edildigi, toplumun hukuka duydugu
giivenin yliksek oldugu durumlarda bireylerin iktisadi refahlarinin da artt1g1 agik¢a goriilmektedir.
Bu durum, iktisat yazininda bugiine kadar genel kabul goren politik, hukuki ve sosyolojik

gelisimin iktisadi gelisime olumlu yonde etkisinin olacagi goriisii ile uyumlu olmaktadir. Kamusal
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yapinin katilimciligi, kapsayiciligi ve esitlik¢i yaklasimi, bireylerin iradi 6zgiirliiklerine sundugu

katkilarinin yaninda toplum i¢in daha fazla fayda yarattigi1 belirlenmistir.

Bulgular neticesinde, demokrasinin sacayaklarindan olan hukukun istiinliigli, yasal kalite,
yolsuzlukla miicadele ve hesap verebilirligin toplumlarin satin alma giiciine pozitif yonli
etkilerinin tespit edilmesine bagli olarak merkezi otoritelere demokrasinin tesisi ve/veya
giiclendirilmesine  iliskin yasal ve/veya kurumsal diizenlemelerin gergeklestirilmesi
onerilmektedir. Hukukun {stiinliigii ve yasal kalite degiskenlerinin satin alma giicii lizerindeki
etkisi, toplumlardaki adli diizenin, adil yargilamanin, bireysel hak ve 6zgiirliiklerin korunmasinin,
miilkiyete iligkin yasal diizenlemelerin serbest piyasa yaklasimi ile uyumlu sekilde tesis
edilmesinin 6nemini vurgulamaktadir. Bu hususta, piyasa 6zgiirliigliniin varliginin toplumlarin
satin alma giiclinlin yiikseltmesinin tespit edilmesine bagl olarak piyasa rekabetinin saglanmasina
iligkin diizenlemelerin gerceklestirilmesine yonelik politikalarin uygulanmast Onerilmektedir.
Yolsuzlukla miicadele ve hesap verebilirlik ilkelerinin satin alma giicii paritesi lizerindeki artirict
etkisi goz Onilinde bulunduruldugunda, kurumsal denetim mekanizmalarinin gii¢lendirilmesi,
seffaflik ve hesap verebilirlik standartlarinin  yiikseltilmesine  yonelik reformlarin
gerceklestirilmesi gerekmektedir. Aragtirma bulgular1 basta tlkelerin gelismiglik diizeyleri ve
siyasi rejim ve sistemleri olmak iizere makro ekonomik performans farkliliklar: ile jeopolitik
konumlari, ekonomik kiiresellesme ve uluslararasi yabanci sermaye girisleri agisindan kategorize
edilerek incelemenin derinlestirilmesine yonelik alanda yeni arastirmalarin gerceklestirilmesine

151k tutmaktadir.
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ASSESSING THE IMPACT OF TURKIYE’S UNORTHODOX
MONETARY POLICY ON THE PROFITABILITY OF UNLICENSED

SOLAR POWER PLANT PROJECTS
TURKIYE’NIN GELENEK DISI PARA POLITIKASININ LiSANSSIZ GUNES

SANTRALLERININ KARLILIGI UZERINE ETKIiSININ DEGERLENDIRILMESI

[zzet At

Mustafa Kaya?

Oz

Tiirkiye’nin Eyliil 2021 ile Haziran 2023 arasinda uyguladigi gelenek dis1 para politikasi, enflasyon da dahil olmak tizere birgok
makroekonomik gostergeyi etkilemistir. Tiirkiye Cumhuriyet Merkez Bankasinin (TCMB) politika faizini devamli diigiirmesi,
negatif reel faizin siirekli artmasina neden olmustur. Bu durumun sonucu olarak hane halki, enflasyondan korunabilmek igin konut,
doviz ve altin da dahil olmak iizere birgok alternatif yatirim aracina yonelmistir. Talepteki bu artig gayrimenkul fiyatlarinin ciddi
sekilde artmasina neden olmustur. Giines santralleri i¢in 6nemli bir maliyet kalemi olan arazi fiyatlari da yiikselmistir. Bu ¢alisma,
arazi fiyatlar1 ile konut fiyatlar1 arazindaki dogrusal iliski géz 6niinde bulundurularak, konut fiyatlarindaki artigin 37 lisanssiz gilines
santrali projesinin sermaye harcamasi (CAPEX) iizerine etkisini incelemektedir. Sonuglara gére, Tiirkiye’de reel faiz ile konut fiyat
endeksi arasinda -0,97’lik korelasyon oldugu belirlenmistir. Ayrica, konut fiyat endeksi ile lisanssiz giines santrallerinin CAPEX’1
arasinda 0,20’lik korelasyon oldugu tespit edilmistir. Dolayisiyla konut fiyati, real faiz orani ile giines enerjisi santrallerinin
CAPEX’i arasinda araci degisken olarak kullanilmistir. Bu durum, CAPEX’in karlilig1 etkileyen 6nemli bir faktor olmasi nedeniyle,
agirlikli olarak gelenek disi para politikasi nedeniyle artan konut fiyatlarinin lisanssiz giines santrallerinin karliligini olumsuz
etkileyebilecegini gdstermektedir. Gelenek dis1 para politikasindan Temmuz 2023 itibariyle vazgecilse de, bu politikanin enflasyon
basta olmak tizere ekonomiye olumsuz etkileri hala devam etmektedir. Giines santrallerinin karliligin1 artiracak politika ve
uygulamalar, yenilenebilir enerji yatirimcilarma ve Tiirkiye’nin yesil doniigiimiine 6nemli katkilar saglayacaktir. Bu baglamda,
Global Carbon Council (GCC) ve International Carbon Registry (ICR) gibi goniillii karbon piyasasi standartlari altinda karbon
kredilerinin gelistirilmesi ve piyasaya sunulmasi, giines enerjisi santrali yatirimcilarini desteklemek ve iilkenin karbon nétr olma
hedefine ulagmasina yardimer olmak i¢in ek bir katki sunmaktadir.

Anahtar Kelimeler: Gelenek dis1 para politikasi, lisanssiz giines santrali, konut fiyati

JEL Simflandirilmasi: E43, E52

Abstract

Tiirkiye’s unorthodox monetary policy implemented between September 2021 and June 2023 affected many macroeconomic

indicators including inflation. Turkish Central Bank’s (CBRT) continuous lowering of the policy interest rate increased the negative

1 Sorumlu Yazar: Associate Professor, Social Sciences University of Ankara, Graduate School of

Social Sciences, Department of Energy Economics and Management, izzet.ari@asbu.edu.tr, ORCID: 0000-0002-6117-3605

2 Graduate Student, Social Sciences University of Ankara, Graduate School of

Social Sciences, Department of Energy Economics and Management, mustafa-kaya-@hotmail.com, ORCID: 0000-0003-3304-2613

To cite this article: Ari, I & Kaya, M (2024). Assessing the Impact of Turkiye’s Unorthodox Monetary Policy on the Profitability of Unlicensed
Solar Power Plant Projects. Journal of Economics, Business and International Relations,

Gonderilme Tarihi :20.01.2024

Kabul Tarihi 1 26.02.2024

69


mailto:izzet.ari@asbu.edu.tr
mailto:mustafa-kaya-@hotmail.com

iktisat isletme ve Uluslararasi iliskiler Dergisi / Journal of Economics, Business and International Relations

e-ISSN: 2822-6003 e Volume 3 (1) e July e Temmuz: 2024

real interest rate constantly. As a result, households invested in alternative assets including housing, foreign currency and gold in
order to hedge against inflation. This increase in demand soared real estate prices. Besides, land is an important cost item for solar
power plant investments. Considering the linear relationship between land prices and housing prices, this paper investigates the
effect of the increase in housing prices on the capital expenditure (CAPEX) of 37 unlicensed solar power plant projects in Tiirkiye.
According to the results, a correlation of -0.97 was determined between the real interest rate and housing price index in Turkiye.
In addition, a correlation of 0.20 was found between housing price index and the CAPEX of unlicensed solar power plants. Hence,
housing price was used as an intermediate variable between real interest rate and CAPEX of solar power plants. This situation
indicates that the increase in housing prices primarily due to the unorthodox monetary policy might adversely affected the
profitability of unlicensed solar power plants, since CAPEX is an important factor affecting the profitability. Although the
unconventional monetary policy has been abandoned as of July 2023, the negative effects of this policy on the economy, especially
inflation, still continue. Policies and practices that would increase the profitability of solar power plants will make significant
contribution to the renewable energy investors and Tiirkiye's green transition. In this context, development and issuance of carbon
development credits under the voluntary carbon market standards such as Global Carbon Council (GCC) Standard and International
Carbon Standard (ICR) presents additionality to support solar power plant investors and help the country to reach her carbon
neutrality target.

Keywords: Unorthodox monetary policy, unlicensed solar power plant, housing price

JEL Classification: E43, E52

Introduction

Tiirkiye as an emerging economy has been increasing total installed capacity to supply electricity
demand of the society. Electricity generation from renewable energy sources and technologies is
indispensable for mainstreaming the low emissions development strategies. Last decade, important
progress was achieved in increasing overall renewable energy installed capacity of the country.
One of them is solar energy, and its share and generation are significant to monitor in the electricity
generation statistics of Tirkiye. Besides, installed capacity of solar reached 9,691 MW (EXIST,
2023). However, it is well below total economic potential (40,000 MW) and government target
(52,900 MW) by 2035. In 2023, the Ministry of Energy and Natural Resources sets for all
renewable energy and electricity installed capacity targets in the National Energy Plan (EPDK,
2023). According to this plan, installed electricity generation capacity in 2035 reaches the
following levels as 29.6 GW in wind energy (24.6 GW onshore and 5 GW offshore), 52.9 GW in
solar energy, 35.5 GW in natural gas power plant, 35.1 GW in hydroelectric power plants, 5.1 GW
in geothermal and biomass power plants, 7.2 GW in nuclear power plants, and 4.3 GW in coal
power plants. The new capacity to be commissioned in the 2021-2035 period is 96.9 GW.
Renewable energy sources account for 74.3% of this increase in installed capacity. The annual
new capacity requirement for solar energy is 3.1 GW. Electricity consumption increases by an
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average of 4.4% per annum between 2000 and 2020, from 128 to 306 TWh, reaching 510.5 TWh
by 2035 with an average annual increase of 3.5%. The share of renewables increases from 42.4%
in 2020 to 69.1% by 2053. The share of intermittent renewable energy sources, which accounted
for 11.7% of electricity generation in 2020, gradually increases to 61.4% by 2053 (EPDK, 2023).

Among solar energy sources, solar photovoltaic (PV) projects could reduce the greenhouse gas
(GHG) emissions through substituting fossil fuel-based power plants for electricity generation.
Starting with the Kyoto Protocol Flexibility Mechanisms (e.g., the Clean Development
Mechanism, the Joint Implementation and the International Emissions Trading), creating carbon
credits have been financially supporting of renewable energy projects. These flexibility
mechanisms and voluntary carbon markets provide a risk reduction tool and increase the financial
sustainability of renewable energy projects. One of the crucial criteria is evidence for additionality
of carbon credits of emissions reduction projects. Additionality issue of small scale renewable
projects particularly could be assessed through baseline of country or corporate, discount rate,
higher cost and lower technological readiness level of emissions reduction projects including
renewable energy, emissions removal alternatives and sequestration projects and risk factors in a
country (Sugiyama & Michaelowa, 2001). Lower diffusion rate of renewable energy technologies
and their high costs were accepted as the main risk factors for increasing the capacity of these
technologies. Although, the issue of market penetration rates for solar PV have been already
overcome (Kartha et al., 2005) and cost of solar PV has been declining over the last decade at
global scale (REN21, 2022), the utilization rate of solar PV projects are not at desired level in
Tiirkiye. Besides, the country announced its net zero emissions target by 2053 (TCCB, 2021), and
it is known that renewable energy projects are the main policy and measure for achieving this
target. In Tiirkiye, existence of support mechanism and declining the levelized cost of electricity
of the solar PV are expected as positive drivers to increase the utilization rate of economic potential
of untapped solar energy. However, the low profitability of small-scale, particularly many
unlicensed solar power plants have a negative impact on new investments. This situation delays
reaching economic potential and impede progress of low carbon transition. The aim of this study
is to determine a prominent factor influencing the capital expenditure of the unlicensed solar PV
projects, and to assess impacts of monetary policies on implementation of solar PV projects in
Tiirkiye. In the scope of this study, the situation of unlicensed solar PV projects is analyzed with

Tiirkiye’s financial risk environment such as the unorthodox monetary policy between September
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2021 and June 2023. This policy adversely affected many sectors, including renewable energy, as
the policy environment for supporting mechanisms and enabling factors in progress of
technological improvement in solar PV, and setting targets for renewable energy utilization,
creates a risk for solar PV projects due to the consequences of the monetary policy. Explicitly,
Turkish Central Bank’s (CBRT) continuous lowering of the policy interest rate increased the
negative real interest rate gradually. As a result, households began investing in alternative areas
including housing, foreign currency and commodities such as gold, in order to protect the value of
their wealth. This increase in demand has led to soaring real estate prices. On the other hand, cost
of land is an important component of solar power plant investments affecting profitability.
Considering the linear relationship between land prices and housing prices, this paper investigates
the effect of the increase in housing prices on the capital expenditure (CAPEX) of unlicensed solar

power plants in Tiirkiye as a result of the unorthodox monetary policy.

1. Literature Review

In the literature, there are studies concentrating on determining factors effecting renewable and
solar power plant investments. Besides, studies on the elements affecting profitability of solar
power plants focus on scale effect, fluctuations in foreign currencies, geographical location of solar
projects and political factors. Erden Topal et al. (2022) researched the factors that encourage and
hinder electricity generation from solar PV and wind energy in Tiirkiye. The findings show that
one of the key elements influencing the country’s electricity production from renewable energy
sources is economic factors such as investment cost. The study also found that factors affecting
electricity generation differentiates among private sector and non-profit organizations. Kilinc Ata
and Dolmatov (2023) concentrated on elements influencing renewable energy investments in
Organisation for Economic Co-operation and Development (OECD) and BRICS? countries. The
findings imply that investments in renewable energy have a favorable association with economic
growth, energy policies and research and development (R&D) spending. The study also found that
renewable energy investments have an inverse relationship with CO2 emissions and energy use.
Sisodia and Soares (2015) analyzed the elements affecting solar and wind investments in the
European Union. Their results suggest that a perception of tough regulations negatively influence

solar power plant investments.

1 BRICS, an acronym for Brazil, Russia, India, China, and South Africa
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Ertugrul and Saldi (2020) researched how the size of a plant and foreign currency affect the return
on investment of unlicensed solar power plants in Tiirkiye. Results suggest that there is a very
strong correlation of 0.918 between the plant size and profitability. In addition, the correlation
level between USD/TRY currency and profitability was very low. Ozcan and Ersoz (2019)
calculated the production and financial return of three solar power plant investments in Izmir,
Ankara and Istanbul provinces of Tiirkiye. According to the results, Ankara has the highest return
on investment with 161% and it is followed by Izmir with 153% and Istanbul with 61%. In
addition, 1zmir has the highest productivity level due to geographical factors such as solar radiance.
Although Izmir has higher productivity level compared with Ankara, the higher profitability of the
investment in Ankara is explained by the lower land prices. Brodzinski et al. (2021) investigated
the economic efficiency of solar power plants in north-east Poland. The power plants are divided
according to their plant size: 0-799 kWp (Group 1), 800-1100 kWp (Group I11) and 1980 kWp
(Group 111). Results show that the group 111 has the highest profitability. Additionally, no linear
relationship was found between productivity and profitability. It is recommended that the first
group should be supported primarily because of the large variations in land form, land cost and
social benefits. Kim et al. (2019) developed a model for the evaluation of solar PV investments
using Fuzzy Analytic Hierarchy Process. According to the results, economic factors are the most
effective for investments with 71.57% directly affecting the profitability. This is followed by
political factors with 16.26% and technical factors with 12.17%. Economic factors are related to
the cost and profit of the investment. Within economic factors, financial ones such as profitability
have higher weight in comparison to business risk factors. The fact that solar energy investments
have higher costs compared to conventional energy sources has caused the policy factor to
maintain its importance and to be the second most effective factor. The contribution of this working
paper for the literature is to analyze the impact of Tiirkiye’s unorthodox monetary policy on the

CAPEX of unlicensed solar power plants, which can be a barrier to solar power plant investments.

2. Method and Data

The scope of the study is the effect of Tiirkiye’s monetary policy on CAPEX of unlicensed solar

power plants in Tiirkiye. The data used in the study can be seen in Table 1.
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Table 1: The Data Used in the Study

Data Unit Source
1 week repo rate Percentage CBRT (2022a)
Consumer Price Index Percentage TURKSTAT (2022)
Housing price Housing price index CBRT (2022b)
Capital Expenditure uUSD GCC (2023), Gaia Climate (2022)
Installed Capacity MWe GCC (2023), Gaia Climate (2022)

While determining this relationship, first monthly real interest rate was found by subtracting
monthly inflation rate from the policy interest rate. The CBRT began using the weekly repo rate
as the policy interest rate since June 2018. For this reason, June 2018 was determined as the starting
point in the research. The unconventional monetary policy began in September 2021 and as a result
of this policy, a significant increase in inflation occurred in December 2021. For this reason, data
up to November 2022 were analyzed in order to eliminate the base effect. Next, the correlation

between real interest rate and Tiirkiye’s housing price index between June 2018 and November
2022 was found.

In the second part of the analysis, correlation between CAPEX per watt and housing price index
was calculated. CAPEX and installed capacity data of solar power plants were taken from the GCC
portal (34 projects) and Gaia Climate (3 projects)®. The details of these projects can be found in
Table 2. For most the projects a single CAPEX amount was calculated by bundling solar power

plants located in many different regions. Since the housing price index data of CBRT covers either

! Projects taken from Gaia Climate are: “S*** Bundle”, “A*** Bundle”, “A*** O*** Bundle”
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a single or neighboring cities, projects that include plants from distinct cities* were excluded from

the study. In addition, projects where CAPEX amount? is not shared were also excluded.

As the housing price index, the proportional change in the index between the year the investment
was commissioned, and the previous year was taken. It is assumed that land is bought by investors
one year prior to the commissioning year. Since most of the projects involve more than one plant,
the commissioning year of each plant may differ. In this case, the year in which the earliest

commissioning of the plants within a project was used in the calculations.

While land is an important cost component under CAPEX of solar power plant investments, many
individuals or companies make their investment on the land they already own. Since no additional
land cost arises for these projects, the CAPEX and IRR of the projects become relatively lower
compared to the projects which have land cost. Most of the plants under review do not specify
mention whether land cost is included in the CAPEX. However, six® of the thirty-seven projects
highlight that their CAPEX values include land cost. Therefore, the project with the lowest
CAPEX per watt among these 6 projects* were set as the lower limit and it was assumed that no
additional land cost would arise for projects below the limit. For that reason, the projects that have
CAPEX per watt below the limit> were excluded from the study.

Solar power plants have variety of fixed costs. Land is one of the primary fixed costs of solar
power plant investments. However, the land price varies according to the location (TENVA, 2017).

In addition, land cost does not arise in rooftop solar power plants as the investors use the plant for

1 Projects which include plants from distinct cities are: “Makasci-3”, “Makasc1-5”, “Makasci-6”, “Makasci-8”, “Makasc1-9”, “Ciftay-2”,
“Biikor”, “Masfen-127, “Masfen-13”, “2M Solar Power Plant Bundle”, “Saha Solar Power Plant Bundle”, “HK Solar Bundle”, “Yayla SPP Bundle”,
“Bundled Solar Power Project 2 by Elestas Enerji”, “Erikoglu SPP Bundle”, “Project 1 by Aloha Turistik Hizmetler A.S.”, “Momentum Enerji
Solar Power Projects Bundle 27, “Maydem Solar Power”, “Okyanus Solar Power Plant”, “Solar Power Project Bundle 3 by Renktas Mimarlik”,
“Solar Power Project Bundle 2 by Renktas Mimarlik”, “Solar PV Project by Lilyum”, “Birlesim Yesil Enerji Bundle SPP Project”, “Fit-Siizgeg
Solar Power Plant Bundle”, “Ugur 2 Bundle SPP”, “Mer Saysun Solar Power Plant Bundle”, “Giilgehir Ulupimar Solar Power Plant Bundle”, “Solar
Power Project Bundle 1 by Renktas Mimarlik”, “Emlak Girigsim Danigsmanligi A.S. Solar Power Projects Bundle 17, “T-Power Solar Power Plant
Bundle”, “Bundled Solar Power Project 3 by Elestas Enerji”, “Astronergy Solar Turkey 37, “Emlak Girigsim Danismanligi A.S. Solar Power Projects
Bundle 27, “Momentum Enerji Solar Power Projects Bundle 3”, “Astronergy Solar Turkey 17, “Ecogreen Bundle SPP Project-1”, “Renewable
Solar Power Plant Bundle by Bosphorus”

2 Projects that do not share their CAPEX values are: “Teksin SPP”, “Gurses Bundled SPP”, “Odunpazari SPP”, “Sariturhal Bundled SPP”,
“Karaman-Cumra SPP”, “Lentaz_Bundle SPP”, “KDL Group Solar Bundle”, “Elbistan-1 Bundled SPP”, “Elbistan-2 Bundled SPP”, “Tire Bundled
SPP”, “Bundled Solar Power Project 1 by STC Elektronik”, “Bundled Solar Power Project 2 by STC Elektronik”, “Elbistan-3 SPP”, “Konya
Bundled SPP”, “Celebi SPP”, “Kivang-2 Solar Power Project”.

% Projects which specifically mention land cost under CAPEX are: “Balsuyu Karapinar Bundled Solar Power Plants”, “Balsuyu Domanic
Bundled SPPs”, “Ozkoyuncu Aktarma, Fevzipasa-2 Obakoy Bundled Solar Power Plants”, “Fevzipasa-1 Bundled Solar Power Plants”, “Proges
Bundled Solar Power Plants”

4 The lowest CAPEX per watt value among six projects is 0.93 (Balsuyu Domanic Bundled SPPs)

® Projects which have CAPEX per watt value lower than 0.93 are: Agah SPP Bundle (0.09), Sav-Ek Solar Power Plant Bundle (0.28), Asag1
Kalekdy (CAPEX per watt 0.81), Momentum Enerji Solar Power Projects Bundle 1 (0.87)
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self-consumption (TENVA, 2017). Another important fixed cost is solar modules which account
for around 52% of the total fixed cost (TENVA, 2017).

According to the data published by Endeksa (2022), there is a strong positive relationship between
housing and land prices. As a result, the increase in housing prices will negatively affect the
profitability of solar power plants as it will increase the costs of investments. In addition, according
to the calculations made by the World Bank, at least 25% internal rate of return (IRR) is required
for solar power plant investments in Tirkiye to attract investors (World Bank, 2017). It was
observed that none of the companies examined within this study could reach this level.

Almost all solar power plant projects under review are land based. As roof top investments do not
require land cost, one exceptional project with rooftop investment! was excluded from the scope.

Additionally, projects with numerical errors? were also excluded from the analysis.

! “Tiryaki Solar Bundle” project includes rooftop solar PV investment.

2 Projects with numerical errors are: “Fernas-4 SPP” (calculation sheet and report CAPEX values are different), “Bundled Solar Power Project
1 By Fiba Yenilenebilir Enerji”, (CAPEX value is written as 144,70,059), Bundled Solar Power Project 2 By Fiba Yenilenebilir Enerji (CAPEX
value is written as 220,91,316)
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Table 2: Unlicensed Solar PV Projects under Review

Installed AC | capex | CAPEX Inﬁ?er;‘;‘;"in
Project Name Power (USD) (USD) Housing Price Year Location
(Mwe) per Watt Index (%)
Alibeyhiiyligii 18,00 24.086.000 1,34 11,85 2019 Konya
Konya-
Makasci-1 10,82 10.820.000 1,00 1029 2016 Karaman
Makasci-2 13,72 26.095.000 1,90 8,70 2017 Konya
Makasci-4 13,16 17.124.073 1,30 8,70 2017 Konya
Makasc1-7 1299 | 16.855.270 | 1,30 2017 Konya-
8,70 Karaman
Solar Power Plant Bundle
by Cengiz Enerji 26,68 37.700.000 1,41 11,76 2015 Konya
Ciftay-1 13,51 18.370.619 1,36 9,10 2016 Ankara
Ciftay-3 76,80 84.650.104 1,10 8,33 2017 Sanliurfa
Masfen-11 14,90 14.940.000 1,00 12,21 2016 Isparta
S*** BUNDLE 38,27 40.023.577 1,05 9,46 2016 Manisa
A*** BUNDLE 13,42 16.060.566 1,20 8,89 2016 Kayseri
Ahat Ayvali Gogem Solar 131 Usak-Afyon-
Power Plant Bundle 43,98 57.649.594 ' 10,89 2017 Kiitahya
0.95 Osmaniye-
Hasanbeyli Bundled SPP 9,70 9.233.794 ! 6,40 2018 | Kahramanmaras
Difer SPP Bundle 10,83 13.020.000 1,20 12,42 2017 Erzurum
Balsuyu Karapinar Bundled 198
Solar Power Plants 3,50 4.462.921 : 8,70 2017 Konya
Balsuyu Domanic Bundled 0.93
SPPs 8,98 8.324.550 ’ 12,20 2019 Kiitahya
Akmezra Obuz Solar Power 113
Plant Bundle 6,93 7.796.250 ’ 10,35 2018 Elazig
Kiiciikkdy Solar Power 134
Plant 18,61 25.000.000 ’ 43,91 2020 Antalya
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Installed AC | cApEX | CAPEX Inﬁrer;zz'in
Project Name Power (USD) (USD) Housing Price Year Location
(Mwe) per Watt Index (%)
Bundled Solar Power
Project 2 by Elektro Ege 1,19
Elektrik 9,98 11.918.847 18,63 2017 fzmir
Bayraktar Solar Power 107
Plant Bundle 10,98 11.696.829 ’ 8,89 2016 Kayseri
Ugur 1 Bundle SPP 10,89 16.651.000 1,53 6,27 2017 Adryaman
Biiget SPP 7,00 13.910.000 1,99 36,02 2020 | Kahramanmaras
Ozkoyuncu Aktarma 33,97 40.599.922 1,20 15,13 2017 Balikesir
Fevzipasa-2 Obakoy 169
Bundled Solar Power Plants 13,00 21.918.203 ' 6,27 2017 Gaziantep
Bundled Solar Power 1929
Projects by Kivang Enerji 12,98 16.797.749 ' 9,40 2017 Adana
Aslan Yap1 Solar Power 133
Plant Bundle 10,96 14.610.000 ’ 11,76 2015 Konya
142 Eskisehir-
Eskisehir Solar Bundle 14,98 21.309.000 ' 14,46 2017 Bilecik
Emlak Girigim
Danigsmanlig1 A.S. Solar
Power Projects Bundle 1 10,80 11.000.000 1,02 17,11 2019 Mardin
Alamettin GHZW Solar
Power Plant Bundle 13,42 16.060.566 1,20 8,89 2016 Kayseri
Fevzipasa-1 Bundled Solar
Power Plants 12,00 16.023.813 1,34 1,38 2016 Gaziantep
Proges Bundled Solar
Power Plants 10,20 15.043.344 1,47 3,70 2018 Diyarbakir
Solarpower Durasil Solar
Power Plant Bundle 32,46 40.023.577 1,23 10,89 2017 Manisa
Aluform Bundle SPP 5,99 7.154.000 1,19 8,73 2019 Sanliurfa
Astronergy Solar Turkey 2 11,25 15.139.000 1,35 1,56 2018 Ankara
Gokgen BPLAS Bundle
SPP 14,99 17.900.000 1,19 8,73 2019 Sanliurfa
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Installed AC | cApEX | CAPEX Inﬁfer;zz'm
Project Name Power (USD) (USD) Housing Price Year Location
(Mwe) per Watt Index (%)
Erciyes 1 Solar Bundle 10,08 16.663.000 1,65 8,89 2016 Kayseri
MASFEN-14 Solar Bundle 11,61 18.575.000 1,60 15,67 2017 Aydin

Prepared by authors based on data from GCC (2023) and Gaia Climate (2022)

3. Unorthodox Monetary Policy Experiences of Tiirkiye

Relationship between interest rate and inflation rate can be explained by the Fisher Equation (Eg-
1). Nominal interest rate (i) can vary according to the real interest rate (r) and the rate of inflation
(7) (Mankiw, 2009).

i=r+mn (Eg-1)

Therefore high inflation causes high nominal interest rate. A fall in real interest rate will also cause
capital outflows from the country and investments flowing into other areas as investors’ profit
diminishes because of the inflation and depositing money in the bank becomes unattractive.
Changing the nominal interest rate (policy interest rate) will affect the real interest rate in the other
side of the equation. As part of this conventional monetary policy, central banks limit the money

supply in order to control the inflation by raising the policy interest rate (The Economist, 2021).

Contrary to this fundamental equation of macroeconomics, the Central Bank of the Republic of
Tiirkiye (CBRT) cut the policy interest rate by 100 basis points to 18% in September 2021, arguing
that the inflation will decline gradually (Kubilay, 2021). In September 2021, the consumer price
index (CPI) was 19.58% year on year (TURKSTAT, 2022). Rate cuts continued until December
2021 steadily and this policy increased the negative real interest rate further. In December 2021,
the policy interest rate became 14% and the CPI reached 36.08%. From December 2021 to July
2022, the interest rate was kept constant at 14%. In July 2022, the CPI reached 79.6%
(TURKSTAT, 2022). More interestingly, while the experiment was tested and not successful in
controlling inflation, the CBRT continued cutting the interest rate from August to November 2022.
In October the inflation rate reached a record high level of 85.51%. In November the policy interest
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rate became 9% (TURKSTAT, 2022). Lastly, CBRT cut the policy interest rate 50 basis points
and the weekly repo rate reached 8.5%. Hence the monetary policy caused negative real interest
rate to rise continuously. As a result, households and firms pulled their Turkish Lira (TRY)
deposits off the bank to avoid return below the inflation rate. They invested in areas such as real
estate, automobiles, foreign currencies and gold to protect the value of their wealth. In addition,
this policy caused Turkish Lira to lose significant value against foreign currencies. By having more
and more Turkish Lira in the economy, the policy caused the inflation rate to rise further (The
Economist, 2021). The main idea of Tiirkiye was to support exporters by having cheaper Lira and
to prop up the construction sector by providing low-interest loans (The Economist, 2021). Thus
the hope was to reach current account surplus. However, the trade deficit and the current account
deficit has been increasing. In July 2022, the trade deficit increased by 144.5 % year on year
(Ministry of Trade, 2022). While the current account deficit was 13.4 billion dollars in the January-
June period in 2021, it more than doubled in the same period of 2022 and reached 32.4 billion
dollars (CBRT, 2023). According to Mahfi Egilmez (2022), CBRT's rate cuts incentivized higher
demand and due to Turkish economy's high dependency on imports for production, the extra
demand resulted in higher imports. Therefore, the unorthodox monetary policy was one of the

factors increasing the trade deficit and thus the current account deficit.

Additionally, the rising concerns over the prospect of the Turkish economy led to rising credit
default swap (CDS) premia and Eurobond interest rates. On September 20, 2021, just before the
unconventional monetary policy was implemented, the Ministry of Treasury and Finance issued
dollar denominated Eurobonds with a yield of 5.7%. This rate increased to 8.625% in the issuance
with a similar maturity on March 17, 2022 (Ministry of Treasury and Finance, 2022). At the same
time, portfolio investments of foreign investors reached historical low levels. More interestingly,
this policy put into practice in an era where the most of the central banks in developed countries
have begun implementing tighter monetary policy (Kubilay, 2021). Many governments put in
force expansionary fiscal policies after the emergence of the Covid-19 pandemic to stimulate their
economies. Besides, the war in Ukraine and sanctions against Russia disrupted the supply of fossil
fuels (e.g., oil, natural gas) and crops (e.g., wheat, sunflower oil), leading to rising commodity
prices. For these reasons, the global inflation rate has risen and many central banks began to take
measures. For instance, US Federal Reserve (FED) increased the benchmark interest rate by
0.25% in March 2022, which was the first rate hike since 2018 (Cox, 2021; Federal Reserve, 2021)
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While the Federal Funds effective rate was between 0.00% to 0.25% in September 2021, FED
increased the benchmark interest rate between 4.5% to 4.75% by February 2023. Moreover,
European Central Bank (ECB) increased the key interest rates by 0.5% in July 2022 and this was
the first rate hike in 11 years (Amaro, 2022). ECB’s rate hikes continued, and the key interest rates
reached 3% by February 2023. Figure 1 illustrates the development of policy interest rates of FED,
ECB and CBRT since CBRT’s unorthodox monetary policy began.
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Figure 1: Policy Interest Rates of FED, ECB and CBRT, August 2021-February 2023. Prepared
by authors based on data from CBRT (2023), Central Bank Rates (2023).
4. Findings
While measures of monetary policies are taken at global level, unorthodox monetary policy
creates adverse impact on real estate prices. Figure 2 shows the relationship between housing
price index and real interest rate in Tiirkiye. After the unorthodox monetary policy, the housing
price index began to rise rapidly due to high demand on real estates. As shown in Figure 2,
there is a strong negative relationship between the two variables and the correlation was found
to be -0.97. Since land is required for solar power plant investment, the question of how this
unorthodox monetary policy will affect the profitability of the power plants has come to the

fore.
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Figure 2: Relationship between Housing Price Index and Real Interest Rate in Tiirkiye. Prepared
by authors based on data from CBRT (2022a), CBRT (2022b) and TURKSTAT (2022).

37 solar PV projects, commissioned between 2015-2020 were examined, each compromising
multiple solar PV. The total installed capacity of all projects is 612.33 MW. Figure 3Hata!
Basvuru kaynag bulunamadi. shows the cities of the projects examined, 25 in total. Majority of
the projects under review are concentrated in Central Anatolia, Aegean, Mediterranean and South
Eastern Anatolia regions. The installed capacity of these projects range from 3.5 MW to 76.9 MW.
Konya comes to the forefront with 8 projects among 25 cities. The limited number of investments
in Marmara Region can be attributed to the high land cost. This situation is also mentioned in the
Study by Ozcan and Ersoz (2019) in particular for Istanbul. In addition, Black Sea and Eastern

Anatolia Regions contain uneven terrains which make it difficult to install solar power plants.
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Figure 3: Cities of the Solar PV Power Generation Projects under Review. Prepared by authors
based on data from GCC (2023) and Gaia Climate (2022).

As shown in Figure 4Hata! Basvuru kaynag bulunamadi., there is a positive relationship
between the housing price index and CAPEX of most of the unlicensed solar power plant
investments. The correlation between the two variables was found 0.20, which means that the rise
in the housing price index has increased the capital expenditure of unlicensed solar PV investments
in average 20% in Tiirkiye between 2015-2020.
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Figure 4: Relationship between Housing Price Index and CAPEX per Watt of Unlicensed Solar
PV Investments in Tiirkiye. Prepared by authors based on data from GCC (2023) and Gaia Climate
(2022).

5. Discussion

According to the Law 5346 on the Utilization of Renewable Resources to Generate Electric
Energy, the feed-in-tariff for electricity generation was 13.3 US Dollar cents per kWh for
unlicensed solar power plants in Tiirkiye. Thus, investors could also sell their self-consumption
surpluses to the grid with the tariff. According to EMRA's new regulation published in Turkish
Official Gazette on August 11, 2022, unlicensed solar power plants commissioned as of 2019 can
only sell the amount they consumed in the previous year to the grid and the excess amount will be
given to the grid free of charge (Resmi Gazete, 2022a). As a result, the new regulation reduced the
investor confidence and distorted IRR predictions, as the investor made their investment plans

according to the previous legislations.

One of the leading unlicensed solar power plant investors in 14 different cities between 2016-2022,
reported that the new legislation brought the company to the brink of bankruptcy. Investment cost
breakdown and operational costs of the projects implemented between 2016 and 2022, can be seen
in Table 3.

Table 3: Solar PV Installation Costs Report 2016-2022
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YEAR
2016 2017 2018 2019 | 2020 | 2021 | 2022
EXPENDITURES
Number of Panels 4400 4400 4400 4400 | 4400 | 4400 | 4400
DC Power (MW) 1.188 1.188 1.188 1188 | 1.188 | 1.188 | 1.188
AC Power (MW) 999 999 999 999 999 999 999
Panel Cost ($) 688.000 | 589.000 | 563.500 |443.250 | 326.000 | 399.800 | 497.000
g;’erter - Cabling Cost | o5 59 | 34,000 30.000 | 24.000 | 21.000 | 21.500 | 26.000
Construction, Projectand | 574 309 | 420000 | 475.000 | 376.000 | 395.000 | 290.500 | 261.000
Other Expenses ($)
Workmanship ($ ) 7.000 7.000 6.500 6.750 | 8.000 | 8200 | 6.000
Total Installment Cost ($) | 1.100.000 | 1.050.000 | 1.075.000 | 850.000 | 750.000 | 720.000 | 750.000
O&M Cost Yearly (5$) | 10750 | 11.000 | 10.600 | 8.250 | 8.000 | 6.750 | 5.900

Source: Mavi Yesil A.S. (2022)

By using those data, pre-tax project IRR can be calculated to justify that the projects’ IRRs are
below benchmark, which the World Bank determined as 25% for Solar PV projects (World Bank,

2017). The report demonstrates each parameter as an interval between minimum and maximum

costs. The table in Annex | was prepared by the investor with the worst-case scenario, which takes

into account the highest investment cost and the lowest operational cost. Total investment costs
ranged between USD 1,100,000 to USD 750,000 from 2016 to 2022, with an almost linear decrease

over the years, where technological improvements led to a decline in general costs worldwide. The

depreciation cost calculated according to national rates announced in the Turkish Official Gazette

as 10% for ten years for solar PV systems. Since unlicensed solar power plants generally benefit

from the YEKDEM mechanism, the sales price was taken as 133 USD/MWh accordingly. Related
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to that, yearly revenues were calculated by using average annual sunshine duration in the cities of

Kahramanmaras, Adana, Hatay, Osmaniye, Adiyaman, Ankara, Usak, Afyon, izmir, Kiitahya,

Malatya, Mersin, Canakkale, Kirklareli which ranges between 1,700 to 1,800 hours. In a scenario

where the total electricity generation of a 1 MW unlicensed power plant is taken as 1,750
MWh/year, total revenue was found as USD 232,738 since the YEKDEM mechanism has been

guaranteed that the selling price would remain constant for ten years until the last regulation. As

mentioned above, in the calculation based on the most favorable scenario for the investor, the

electricity sale price was also assumed as the same even after the YEKDEM period, which is much

higher than the spot prices, realized between the years 2016 to 2022. The pre-tax project IRR

values range between 14.40% to 21.47% as seen in Table 4 below.

Table 4: Unlicensed Solar Projects Expense and Income Summary 2016-2022

Years
2016 2017 2018 2019 2020 2021 2022
Paramete
CAPEX ($) | 1.100.000 | 1.050.000 | 1.075.000 | 850.000 | 750.000 | 720.000 | 750.000
Depreciation (§) | 110.000 | 105.000 | 107.500 | 85.000 | 75.000 | 72.000 | 75.000
OPEX (3) 10750 | 11.000 | 10.600 8.250 8.000 6.750 5.900
Electricity
Generation 1.750 1.750 1.750 1.750 1.750 1.750 1.750
Amount (MWh)
E'ec”"(’g)y Price | 945 133 133 133 133 133 133
Yea”y(g)e"e”“e 232783 | 232.783 | 232.783 | 232.783 | 232.783 | 232.783 | 232.783
IRR 1440% | 15,03% | 1471% | 1831% | 2063% | 21.47% | 20.63%

Source: Mavi Yesil A.S. (2022)
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This result shows that Tiirkiye’s unorthodox monetary policy not only ruined macroeconomic
indicators such as inflation rate but also might adversely affect the profitability of unlicensed solar
power plants, since CAPEX is an important factor affecting the profitability. On the other hand,
the global rise in inflation rate increased the importance of tight monetary policy. In addition,
policies and practices should be implemented to increase the profitability of the investments. In
this context, carbon offsetting has the potential to be one of the primary tools to raise profitability

of solar power plants in Tiirkiye.

State subsidies have played an essential role for promoting renewable energy investments by
reducing market risks and achieving more predictability (TENVA, 2017). As the cost of electricity
generation has declined with increasing investments, renewable energy technologies will at some
point become competitive with fossil energy sources. Consequently, the need for state subsidies
will diminish over time. However early abolishment of support mechanisms or inconsistent

policies create market disruptions.

Besides the latest regulations and the optimum investment scenario in Tiirkiye with the purchase
agreement mechanism of YEKDEM and degraded investment costs, it is expected to see an
increase in the IRR values. Nevertheless, those values are still under the World Bank benchmark

of 25%. Detailed calculation of pre-tax project IRR values can be found in Annex I.

Additionally, in order to limit the increase in energy costs due to the Russia-Ukraine War, a price
cap of 1,200 TRY/MWh was introduced in March 2022 for electricity production from licensed
renewable energy sources (Resmi Gazete, 2022b). This means that the government pays maximum
6 cents/lkWh with recent exchange rates. According to IRENA (2022), cost of electricity from
utility-scale solar PV was 4.8 cents/lkWh for plants commissioned in 2021 globally. This figure
was 5.5 cents/kWh in 2020 (IRENA, 2022). As a result, licensed renewable energy companies
have been operating with low profit margins since April 2022.

Despite solar energy being central to the National Energy and Mining Policy, regulations are
hindering investment and preventing the country from reaching its full solar energy potential.
Conclusion

In this study, the effect of Tiirkiye's unorthodox monetary policy on the CAPEX of unlicensed

solar power plants was examined through their relationship with housing prices. By determining
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the statistical relationship between the CAPEX of solar PV investments that began operating
between 2015-2020 and the housing price index, it is estimated how the CAPEX will be affected
due to the unorthodox monetary policy implemented beyond September 2021. The CBRT's
increase in negative real interest rates soared housing prices. In the study, a correlation of -0.97
was found between the real interest rate and the housing price index. Considering land is an
essential fixed cost for solar power plants and the linear relationship between housing and land
prices, this suggests that the increase in housing prices affects the CAPEX of solar power plants
negatively. According to the results, a correlation of 0.20 was found between the housing price
index and the CAPEX of the unlicensed solar power plants. As a result, Tiirkiye’s monetary
experiment might affect the CAPEX of solar power plants negatively by raising housing and land
prices. This effect is very likely to decrease the profitability of investments in case the policy
continues. Therefore, it is necessary for the CBRT not to turn back to unorthodox monetary
policies. Although the unconventional monetary policy has been abandoned as of July 2023, the
negative effects of this policy on the economy, especially inflation, continue. Additionally, the free
purchase of surplus electricity produced by unlicensed solar power plants and the implementation
of a price cap for licensed renewable energy facilities reduced investor confidence and prevent
Tiirkiye from reaching its solar energy potential. Implementation of policies and practices aimed
at increasing the profitability of power plants will make significant contribution to the renewable
energy investors and Tiirkiye's green transition. In this context, carbon offsetting stands out as an
important tool for carbon neutrality target of the country. In addition to monetary policy,
insufficient available and affordable land area for solar PV projects provide evidence for

additionality of creating carbon credits in Tiirkiye.

Tiirkiye's unorthodox monetary policy might have increased the CAPEX of solar power plants.
This is due not only to rise in housing prices but also due to the appreciation of the USD against
the Turkish Lira and the significant increase in inflation. Most of the solar power plant components
are imported in dollars and the increase in inflation blurred forecasts for investors. Therefore, it
would be beneficial to examine the effects of such other factors on CAPEX and profitability of

solar power plants in future studies.

Yazar Katkis1
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Appendices
Annex |
IRR Calculation Solar-PV systems 2016-2022

Company Mavi yesil

Kahramanmarag Adana, Hatay, Osmaniye , Adiyaman, Ankara, Usak, Afyon, [zmir, Kiitahya, Malatya, Mersin,
Cities Canakkale, Kirklareli
Years 2016 2017 2018 2019 2020 2021 2022
Installed AC Power 999 999 999 999 999 999 999
Installed DC Power 1.188 1.188 1.188 1.188 1.188 1.188 1.188
PV Panel Costs $ 688.000 | $ 589.000 563.500 | $ 443.250 326.000 399.800 457.000
Inverter,Cable  and
Other Costs $ 35.000 | $ 34.000 30.000 | $ 24.000 21.000 21.500 26.000
Construction, Project
and Other Costs $ 370.000 | $ 420.000 475.000 | $ 376 395.000 290.500 261.000
Labor Cost $ 7.000 | $ 7.000 6.500 | $ 6.750 8.000 8.200 6.000
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Total Investment Cost | $ 1.100.000 | $ 1.050.000 | $ 1.075.000 | $ 850.000 | $ 750.000 | $ 720.000 | $ 750.000

O&M Cost $ 10750 | $ 11.000 | $ 10.600 | $ 8250 | $ 8.000 | $ 6.750 | $ 5.900

Depreciation 45.1.9

(% 10 - 10 years) $ 110.000 | $ 105.000 | $ 107500 | $ 85.000 | $ 75.000 | $ 72000 | $ 75.000
Yearly Cost $ 120750 | $ 116.000 | $ 118.100 | $ 93.250 | $ 83.000 | $ 78750 | $ 80.900
Electricity

Generation Amount
Fixed (MWh) 1750,00 1750,00 1750,00 1750,00 1750,00 1750,00 1750,00

Electricity Sale Price
Fixed (YEKDEM) $ 133 | ¢ 133 | $ 133 | $ 133 | $ 133 | ¢ 133 | $ 133

Yearly Revenue $ 232783 | $ 232783 | $ 232783 | $ 232783 | $ 232.783 $ 232783 $ 232783

First 10 Year Cash
Flow $ 112033 | $ 116783 | $ 114683 | $ 139533 | $ 149.783 $ 154.033 $ 151.883

15 Year Cash Flow
(after depreciation) $ 222033 | $ 221783 | $ 222183 | $ 224533 | $ 224.783 $ 226.033 $ 226.883

Cash Flow

Year 1 $ 087967 | $ 937967 | $ 962967 | $ 737967 | $ 637967 | $ 607967 | $ 637.967
Year 2 $ 112033 | $ 112.033 | $ 112033 | $ 112.033 | $ 112033 | $ 112.033 | $ 112.033
Year 3 $ 112033 | $ 112.033 | $ 112033 | $ 112.033 | $ 112033 | $ 112033 | $ 112.033
Year 4 $ 112033 | $ 112.033 | $ 112033 | $ 112.033 | $ 112033 | $ 112033 | $ 112.033
Year 5 $ 112033 | $ 112.033 | $ 112033 | $ 112.033 | $ 112033 | $ 112033 | $ 112.033
Year 6 $ 112033 | $ 112.033 | $ 112033 | $ 112.033 | $ 112033 | $ 112033 | $ 112.033
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Year 7 $ 112033 | $ 112033 | $ 112033 | $ 112033 | $ 112033 | $ 112033 | $ 112.033
Year 8 $ 112033 | $ 112.033| $ 112033 | $ 112033 | $ 112033 | $ 112033 | $ 112.033
Year 9 $ 112033 | $ 112.033| $ 112033 | $ 112033 | $ 112033 | $ 112033 | $ 112.033
Year 10 $ 112033 | $ 112.033| $ 112033 | $ 112033 | $ 112033 | $ 112033 | $ 112.033
Year 11 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 12 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 13 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 14 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 15 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 16 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 17 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 18 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 19 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 20 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 21 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 22 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 23 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 24 $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222033 | $ 222.033
Year 25 $ 1322033 | $ 1.272.033 | $ 1.297.033 | $ 1.072033 | $ 972033 | $ 942033 | $ 972.033
IRR 14,40% 15,03% 14,71% 18,31% 20,63% 21,47% 20,63%

Source: Mavi Yesil A.S. (2022)
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ANALYZING CORPORATE SUSTAINABILITY REPORTS WITH TOPSIS
METHOD: EVIDENCE FROM BIST SUSTAINABILITY INDEX?
KURUMSAL SURDURULEBILIRLIK RAPORLARININ TOPSIS YONTEMI iLE

ANALIZI: BIST SURDURULEBILIRLIK ENDEKSI ARASTIRMASI
Ali Hiiseyin?
Ayten Cetin®

Oz

Isletmeler acisindan siirdiiriilebilirlik kavramu, kir elde etmek i¢in faaliyet gosteren bir isletmenin cevresel, sosyal ve yonetimsel
konularda hassas davranmasidir. Isletme faaliyetlerinde ve karar siireclerinde siirdiiriilebilirlik, kurumsal yonetim ilkeleri ile
birlikte ¢evresel ve sosyal unsurlarin da dikkate alinmasi seklinde ifade edilmektedir. Bu nedenle isletmeler, paydaslarina
stirdiirtilebilirlik ile ilgili bilgilerini paylagmak i¢in faaliyet raporlarinin yani sira siirdiiriilebilirlik raporlar1 ile hem finansal hem
de finansal olmayan bilgilerin birlikte yer aldig1 entegre raporlar kullanmaktadirlar. Buradan hareketle, bu aragtirmada Borsa
Istanbul biinyesindeki Siirdiiriilebilirlik Endeksi’ndeki mevduat, kalkinma ve yatirim bankalarinm 2020-2022 yillar1 arasindaki
faaliyetleri kurumsal siirdiiriilebilirlik kavramin {i¢ boyutu olan ¢evre, sosyal ve yonetim agisindan incelenmistir. Siirdiiriilebilirlik
performanslari incelenmek tizere gevre, sosyal ve yonetim ile ilgili gostergeler belirlenmistir. Belirlenen gostergelere iligkin bilgiler
isletmelerin yaymlamis olduklar: faaliyet raporlari, siirdiiriilebilirlik raporlar1 ve entegre raporlarindan elde edilmis olup TOPSIS
yontemi ile analiz edilmistir. Ayrica belirlenen dénemde isletmelerin ekonomik durumunu analiz etmek amaciyla belirlenen
gostergelere iliskin veriler Tirk Bankalar Birligi'nden temin edilmigtir. Ekonomik gostergelere iliskin bilgiler de TOPSIS
yOntemiyle incelenip siirdiiriilebilirlik ile ekonomik gostergeler arasinda bir iligki olup olmadigi da arastirilmigtir. Yapilan analizler
neticesinde siirdiiriilebilirlik performans raporlari ve ekonomik gostergeler arasinda istatistiki olarak anlamli bir sonu¢ ¢ikmamugtir.
Bu baglamda, elde edilen sonuglar neticesinde teorisyenlere ve uygulamacilara yonelik dnerilerde bulunulmustur.

Anahtar Kelimeler: Siirdiiriilebilirlik, Stirdiiriilebilirlik Raporlamasi, Uluslararas: Siirdiiriilebilirlik Raporlama Standartlari

JEL Simiflandirilmasi: G38, Q56, M40

Abstract

In terms of businesses, the concept of sustainability is the sensitivity of a business that operates to make a profit to environmental,
social and governance issues. Sustainability in business activities and decision-making processes is expressed as taking into account
environmental and social factors together with corporate governance principles. Therefore, in order to share sustainability
information with stakeholders, businesses use integrated reports that include both financial and non-financial information together
with sustainability reports as well as annual reports. Therefore, in this study, the activities of deposit, development and investment
banks in the Sustainability Index of Borsa Istanbul between 2020 and 2022 are analyzed in terms of the three dimensions of
corporate sustainability: environment, social and governance. Indicators related to environment, social and governance were

determined to analyze sustainability performances. Information on the determined indicators was obtained from the annual reports,
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2 Fon Uzmani, Tasarruf Mevduati Sigorta Fonu, alihuseyiniletisim@gmail.com, ORCID: 0000-0002-4825-9228.

8 Prof. Dr., Marmara Universitesi, isletme Fakiiltesi, Muhasebe Finansman Anabilim Dali, acetin@marmara.edu.tr, ORCID: 0000-0002-4212-5253.
Gonderilme Tarihi : 08.04.2024

Kabul Tarihi : 03.05.2024

96



iktisat isletme ve Uluslararasi iliskiler Dergisi / Journal of Economics, Business and International Relations

e-ISSN: 2822-6003 e Volume 3 (1) e July e Temmuz: 2024

sustainability reports and integrated reports published by the enterprises and analyzed with the TOPSIS method. In addition, data
on the indicators determined to analyze the economic situation of the enterprises in the specified period were obtained from the
Turkish Banking Association.. Information on economic indicators was also analyzed using the TOPSIS method and it was also
investigated whether there is a relationship between sustainability and economic indicators. As a result of the analysis, no
statistically significant result was found between sustainability performance reports and economic indicators. In this context, as a
result of the results obtained, suggestions were made for theoreticians and practitioners.

Keywords: Sustainability, Sustainability Reporting, International Sustainability Reporting Standards

JEL Classification: G38, Q56, M40

1. Introduction

Sustainability is a term which is built on three dimensions - environmental, social and economic -
that provides businesses with an advantage in finding resources and competing in the market in

which they carry on business, but also brings extra financial burdens.

Since the 1960s, awareness of the term of sustainability has increased as a result of international
meetings, treaties, conferences, laws approved by parliaments, and initiatives established by

independent organizations.

Nowadays, constant media coverage of global warming, climate change and working conditions
around the world has increased social awareness and investor demand for investments that focus

on environmental, social and corporate governance indicators.

In the finance sector, various reporting standards or regulations have been developed to enable rise
in the number of regulations and standards published over time has created various problems in
terms of comparability in the reports of enterprises and led to the similarity of these standards with
each other. Finally, the IFRS Foundation, which publishes accounting and financial reporting
standards used in more than 150 countries globally and in a region covering approximately 50%
of the world's total gross national product, has published standards in the area of sustainability as
a result of its efforts to publish a comprehensive set of standards for sustainability-related financial
disclosures (IFRS Foundation, 2023).

The purpose of the study is to estimate the corporate sustainability performance of the banks in the
Borsa Istanbul Sustainability Index in Turkey, which are stated as the basic indicators in the
standards and frameworks published in the world, comparatively with Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS), one of the multiple decision-making

methods.
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2. Conceptual Framework

In this section, the concept of corporate sustainability is introduced, the dimensions of corporate

sustainability and globally accepted sustainability reporting standards/frameworks are discussed.
2.1. Corporate Sustainability

The root of the word sustainability is expressed as ensuring continuity in the long term (Yavuz,
2010). Today, it is possible to come across various definitions of the word sustainability in every
field. In a narrow definition, sustainability is the prudent use of resources to meet unlimited
demands. In a broad definition, sustainability is an individual, institutional, national and global
phenomenon that takes place on three fundamental pillars: economic, environmental and social
(Zapata, Alfredo and Munoz, 2019).

Sustainable development, otherwise, is illustrated in the narrowest sense as the addition of the
condition of not causing negative consequences in the state of nature to the definition of
development (Tolunay and Akyol, 2006). For the first time, the term of sustainable development
was included in the "Our Common Future” report put forthed in 1987 by the World and
Environment Commission established by the United Nations decision. The report is also known
as the "Bruntland Report"” since Go Harlem Bruntland was the chairperson of the commission in
question. According to the Commission's report, sustainable development is defined as "meeting
the needs of the present without jeopardizing the ability of future generations to meet their own
needs" (United Nations General Assembly, 1987).

For businesses, the term of sustainability is illustrated as the fact that businesses, whose ultimate
goal is to make a profit, do not contradict environmental and social issues while carrying out their
activities and take into account environmental and social factors along with corporate governance

principles in their decision-making mechanisms (Borsa Istanbul, 2014).
2.2. Corporate Sustainability Dimensions

Sustainability dimensions date back to the "Triple Bottom Line™ concept proposed by John
Elkington in 1997. According to this view, the three dimensions of sustainability - environmental,
social and economic - should be addressed by linking them to each other. According to the Triple
Bottom Line theory, it is not sufficient to focus on the economic value obtained by businesses as

a result of their activities. In addition, the value/impact they create in environmental and social
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areas should also be addressed (Elkington, 1998). However, since poor corporate governance
practices have been at the center of some of the biggest corporate scandals, understanding
governance risks and opportunities in decision-making is critical for sustainability. Today, there
are three sub-headings under the concept of corporate sustainability: environmental, social and

governance, and the issues related to these headings are given in Table 1.

Table 1: Corporate Sustainability Dimensions

Environment Social Governance
Climate Change and Carbon Emissions Customer Satisfaction Board of Directors Responsibilities
Energy Efficiency Data Protection and Privacy Audit Committee Structure
Water and Air Pollution Gender and Equality Bribery and Corruption
Drought Employee Engagement Executive Rights
Biodiversity Community Relations Lobbying
Deforestation Human Rights Political Donations
Waste Management Labor Standards Information Disclosure Policy

Source: Hayat and Orsagh, 2015
2.3. Sustainability Reporting Frameworks and Standards

Sustainability reporting is a period which helps businesses set goals, measure performance and
manage change towards a sustainable global economy, combining long-term profitability with
social responsibility and care for the environment. Sustainability reporting is primarily, but not
exclusively, a platform for communicating an organization's economic, environmental, social and
governance performance and reflecting positive and negative impacts through a sustainability
report (Global Reporting Initiative, 2013).

While traditional financial reporting reports business activities for the use of managers and
shareholders, sustainability reporting aims to ensure that business stakeholders also receive

information about business activities. Unlike conventional reporting, sustainability reporting does
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not only cover financial transactions, but also evaluates the management, social and environmental

dimensions of the business and shares its impacts in these areas with stakeholders (Onay, 2015).

In addition to sustainability reports, integrated reports, which include financial information and
non-financial information is associated with sustainability, are also used by businesses in corporate
reporting. According to the International Integrated Reporting Council (IIRC), integrated reporting
is "a concise communication of how the strategy, management, performance and future prospects
of the external environment in which an enterprise operates create value in the short, medium and

long term” (International Integrated Reporting Counsil, 2012).

Integrated reporting explains the relationship between the management, strategy and financial
performance of the enterprise and the economic, environmental and social factors in the sector in
which it operates. These are reports in which the financial data and non-financial data of the
enterprises are disclosed as a whole (Gengoglu and Aytag, 2016). Figure 1 provides information

on the evolution of corporate reporting over the years, starting with financial reporting.

| 1960 H 1980 H 2000 H 2020 |

Financial Financial Financial Financial
Reporting Reporting Reporting Reporting
Management Management Management
Statements Statements Statements
Corporate Corporate Corporate
Governance and Governance and Governance and
Remuneration Remuneration Remuneration
Environmental Sustainability Sustainability

R Gy G

Integrated
Reporting

Figure 1: Historical Development of Corporate Reporting (Source: Kargin, Araci and Aktas, 2013)

There is no global consensus on the standards or frameworks to be taken as a basis during the
preparation of sustainability reports. As referred in Figure 2, as regards the report published by
Carrot&Sticks, there are 2,463 sustainability-related regulations in 133 countries in 2023. 1,225 of

these regulations in 2023 include policies for businesses to make public disclosures.
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Figure 2: Development of Sustainability Regulations (Source: Carrot&Sticks, 2023)

2.3.1. Global Reporting Initiative (GRI)

The Global Reporting Initiative, which dates back to the Coalition for Environmentally
Responsible Economies (CERES) and the Tellus Institute, is a non-profit organization established
in Boston in 1997 with the main purpose of providing guidance to the stakeholders of sustainability
reporting organizations on disclosing their environmental, social and economic performance by

putting the investor at the center (Sherman, 2009).

Initially aiming to create an accountability mechanism on environmental principles, the Global
Reporting Initiative later expanded its scope to include social and governance issues in addition to
the environment. The Global Reporting Initiative published its first guidelines in 2000 and
regularly revises them. Figure 3 shows the important milestones in the historical journey of the
standards published by the Global Reporting Initiative.

' ~\ ' ™\ 's ~\ ' ~\ s ™ s ™~
2014 2021
2000 l:> 2002 I:> 2006 E> 2013 E> Susta?.tilbili E> First sector-
G1 Guidelines G2 Guidelines G3 Guidelines G4 Guidelines Repo rti_ngty based standard
Standards published.
o A L A o A o vy o A N

Figure 3: Global Reporting Initiative Guidelines (Source: Global Reporting Initiative, 2022)
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The guidelines published by the Global Reporting Initiative consist of 38 sets of standards and are
divided into global standards (addressing all organizations), sector standards (addressing specific

sectors), and theme standards (addressing a specific theme) (Global Reporting Initiative, 2022).

A cooperation agreement was signed between the International Sustainability Standards Board of
the IFRS Foundation and the Global Sustainability Standards Board of the Global Reporting
Initiative to coordinate standard-setting activities and work programs (The IFRS Foundation,
2022)

2.3.2. Climate Disclosure Project (CDP)

Founded in 2000, the Climate Disclosure Project is a non-profit organization which enhances a
global system for public disclosure of the environmental impacts of investors, businesses, cities,
states and regions (Sultanoglu and Ozerhan, 2020). Although its first name was the Carbon
Disclosure Project, its name was updated as the Climate Disclosure Project as a result of new areas
and new institutions/organizations included in its scope, and the name of the organization
continues to be "CDP" in order not to lose the brand value created. In 2022, ISSB and CDP

collaborated to reduce the reporting burden for businesses (The IFRS Foundation, 2022).

The Climate Disclosure Project has representative offices and local partners in 50 countries around
the world and creates the scores by surveying the companies, cities, governments, states/regions,
investors, public authorities and supply chains mentioned above. The Climate Disclosure Project
starts the process by sending invitations for the survey to the institutions and organizations
included in the scope. If there is no response to the invitation, the relevant institution and
organization is given an "F" score. Institutions and organizations that respond to the invitation and
voluntarily participate in the project evaluation receive A, B, C and D scores based on the answers

given to the questionnaires with comprehensive questions. (CDP, 2022)

With the joint work of Garanti Bank and CDP Turkey, a Climate Index was established to be
involved in Borsa Istanbul in 2022. Businesses with a score of B- and above in the evaluation made
by CDP Turkey and with an average daily trading volume of at least 10 million TL in the last six
months will be included in this index (Bloomberg HT, 2021).
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2.3.3. Climate Disclosure Standards Board (CDSB)

As a result of many sustainability-related regulations developed around the world, there are
problems with compliance. The Climate Disclosure Standards Board was established at the World
Economic Forum in 2007 to advance core corporate reporting regulations to bring environmental
information and natural capital in line with financial capital. CDP has served as the secretariat of
the Climate Disclosure Standards Board for many years. The Climate Disclosure Standards Board,
whose main task is not to generate a new set of standards, but to provide an approach to the
inclusion of climate change and social information in main reports (annual reports, integrated
reports, etc.), published a framework in 2010 to make the most widely used of the existing sets of
standards comparable to each other and renewed the framework last published in 2018
(Thistlethwaite, 2015).

As a consequence of the agreement with the IFRS Foundation, the Climate Disclosure Standards
Board, with its staff and the regulations it has already issued, has been fully incorporated into the
International Sustainability Standards Board and will continue its work under this board (The IFRS
Foundation, 2022).

2.3.4. Value Reporting Foundation (VRF)

The Value Reporting Foundation was established in 2021 by merging the Sustainable Accounting
Standards Board (SASB) and the International Integrated Reporting Council (IIRC) to improve
investors' and businesses' understanding of the concept of sustainable enterprise value (Eski,
2023). The Value Reporting Foundation, through its institutions, publishes three regulations on

corporate reporting, as can be seen in Figure 4.

International
Integrated Reporting
Framework

-

L.
Value Reporting
Foundation
p
Sustainable Accounting ) .
Standards Board (SASB) Sector Standards
L

Figure 4: Value Reporting Foundation Regulations (Source: Value Reporting Foundation, 2022)

International Integrated
Reporting Council

(IIRC) .
Integrated Thinking
Principles

103



iktisat isletme ve Uluslararasi iliskiler Dergisi / Journal of Economics, Business and International Relations

e-ISSN: 2822-6003 e Volume 3 (1) e July e Temmuz: 2024

Integrated reporting can be as a concise presentation of how an organization conceive value now
and in the future. It is also defined as a combination of financial reports and sustainability-related
disclosures. The International Integrated Reporting Framework, published by the International
Integrated Reporting Council, consists of 7 guiding principles and 8 content elements which can
be used as a guide in the preparation of an integrated report, providing information about the
content of the topics to be included in the report and providing guidance on how this information

can be presented (Integrated Reporting, 2021).

The Sustainable Accounting Standards Board (SASB) provides detailed sectoral disclosures and
metrics to report what is included in integrated reports on sustainability issues that are closely
linked to an organization's ability to create long-term value for its investors. Sustainable
Accounting Standards consist of issues and metrics to be disclosed on a sectoral basis for 11 main
sectors and a total of 77 sub-sectors under these main sectors (Akargay, 2014).

As a consequence of the deals with the IFRS Foundation, it has been decided to include the
regulatory bodies within the Value Reporting Foundation and those working in these organizations
in the International Sustainability Standards Board. The Value Reporting Foundation will continue
its work under this board as of August 2022 (The IFRS Foundation, 2022).

2.3.5. European Financial Reporting Advisory Group (EFRAG) and European
Sustainability Reporting Standards (ESRS)

In the European Union, Regulation 1606/2002 was approved for the use of international
accounting standards in the preparation of consolidated financial statements by public companies,
banks and insurance companies in the European Union since 2005. The Accounting Regulatory
Committee (ARC) and the European Financial Reporting Advisory Group (EFRAG) were
established to ensure the applicability of this regulation. As a result of the development of
sustainability reporting standards in recent years, the European Financial Reporting Advisory
Group (EFRAG) has been tasked with providing technical support to the European Commission
on the establishment of the European Union Sustainability Standards and making the necessary
amendments. EFRAG has stated that it will follow a path in harmony with other EU regulations
while establishing EU Sustainability Standards. (European Parliment, 2002)

When we look at other regulations in the European Union, the most important regulation is the

European Union Non-Financial Reporting Directive (NFRD). This directive requires
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approximately 12,000 enterprises to make various disclosures on environmental, social, employee
treatment, human rights, corruption, anti-bribery and diversity in senior management under the

"Comply or Explain™ principle (Giner and Luque-Vilchez, 2022).

As aresult of the ultimate goal of achieving climate neutrality in the European Union by 2050 with
the European Green Deal and the Sustainable Finance Strategy put into practice, the European
Commission published the Corporate Sustainability Reporting Directive (CSRD) in April 2021 in
order to expand the scope of the Non-Financial Reporting Directive and to establish a strict audit

and assurance system (Lin, 2022).

The main objective of the CSRD is to align sustainability reporting with financial reporting. The
CSRD was embarked by the European Parliament and the Council of the European Union in
November 2022 and published in the Official Journal of the European Union in December 2022.
The CSRD entered into force on January 5, 2023. Member States of the European Union were
given 18 months to transpose the Directive into their national legislation (European Parliament

and European Council, 2022).

The scope of enterprises directly affected by the CSRD is quite broad, including enterprises with
and without headquarters in the EU. The Non-Financial Information Reporting Directive can be
considered as the basis for the CSRD. Both aim to provide major transparency in the private sector,
but the CSRD imposes more extensive requirements than the NFRD. Information on the criteria

for being subject to the CSRD is provided in Figure 5.
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Figure 5: CSRD Subjection Criteria (Source: The Sustainability Institute by ERM, 2023)

Not all enterprises covered by the CSRD will apply the same standards. The European
Sustainability Reporting Standards (ESRS), which are based on the CSRD, envisage three different
waterfall-style reporting layers for businesses to disclose all material information on sustainability
issues so as to understand their impact on ESRD issues and how they affect improvement,

performance and position of the business.

« Sector-independent ESRS: It should be implemented by all enterprises regardless of the sector in

which they operate.

» Sector-specific ESRS: to be applied by all enterprises operating in a specific sector. Non-EU

specific standards have not yet been developed and the timing is uncertain.

» Enterprise-specific ESRS: It is planned to be prepared for use by certain SMEs, small and non-

complex institutions and insurance undertakings as defined in the EU regulation.

The draft ESRS was opened for public consultation on April 29, 2022. EFRAG submitted the draft
ESRS to the European Commission in November 2022. As indicated in Figure 6, 12 ESRSs were
approved by the European Commission and put into force on July 31, 2023 (European Counsil,
2023).
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SECTOR INDEPENDENT ESRS

GENERAL ENVIRONMENT SOCIAL GOVERNANCE

ESRS 1 ESRS G1
General Requirements Business Conduct

ESRS 2
General Disclosures

ESRSEl
Climate Change

ESRS S1
Own Workforce

ESRS E2
Pollution

ESRS S3

Water and Marine Affected Communities

Resource:

ESRS S2
Workers in the Value Chain

ESRS E4
Biodiversity and
Ecosystems

ESRS S4
Consumers and End-users
Basis for Conclusions

Resource Use and Circular
Economy

[ )
[ )
[ ESRS E3 ]
[ )
[

ESRS E5 ]

SECTOR-SPECIFIC STANDARDS (Not yet published.)

COMPANY-SPECIFIC STANDARDS (Not yet published.)

Figure 6: European Sustainability Reporting Standards (Source: European Counsil, 2023)

Together with EFRAG and ISSB, they have announced the harmonization of their standards. . The
aim is to publish guidance materials to help businesses navigate through the standards (The IFRS
Foundation, 2023).

2.3.6. Task Force on Climate Related Financial Disclosures (TCFD) and Task Force on
Nature Related Financial Disclosures (TNFD)

The TCFD was established in 2015 to identify how investors, lenders and insurers should assess
climate-related threats and chances after a question was posed to the Financial Stability Board at
the G20 meeting on how the financial sector should address climate-related issues. In 2017,
recommendations on climate-related disclosures were endorsed by more than 100 chief executives
of companies. The Recommendations of the Task Force on Climate-related Financial Disclosures
consist of 11 recommendations that can be applied by all sectors, particularly the financial sector.
Of these 11 recommendations, the number of those cited by businesses increased from 1.4 in 2017
to 4.2 in 2021. When we look at the assets managed by institutions and organizations that comply
with the Recommendations of the Task Force on Climate-Related Financial Disclosures, it is seen
that it reached approximately 413 billion USD for banks and insurance companies, 112 billion
USD for asset managers and 11 billion USD for non-financial institutions (Task Force Climate-

Related Financial Disclosures, 2022).
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Following the publication of the International Sustainability Standards (IFRS S1 vs IFRS S2), the
Financial Stability Board requested that the International Sustainability Standards Board take over
the monitoring of progress on entities' climate-related disclosures from the Task Force on Climate-
related Financial Disclosures. As a result of this announcement, the International Sustainability
Standards Board announced that it will continue the monitoring responsibilities of the Task Force
on Climate-related Financial Disclosures from 2024 (The IFRS Foundation, 2023).

Similar to the Task Force on Climate-related Financial Disclosures, the main objective of the Task
Force on Nature-related Financial Disclosures, published on September 18, 2023, is to bring
transparency to capital markets on how climate change and loss of nature may affect the financial
position of organizations (Deweerdt, Caltabiano and Dargusch, 2022). The Nature-Related
Financial Disclosures Task Force Framework consists of 14 recommendations. While the Task
Force on Climate-related Financial Disclosures focuses solely on the disclosure of climate-related
threats and chances, the advices of the Task Force on Nature-related Financial Disclosures
encourage businesses to make climate and nature disclosures together, rather than only nature
disclosures, and also to develop appropriate risk management processes. Moreover, as mentioned
earlier, the Task Force on Climate-related Financial Disclosures was established by the Financial
Stability Board, a financial regulatory body, whereas the Task Force on Nature-related Financial
Disclosures has no connection with the Financial Stability Board. Financial institutions, businesses
and market services providers play an active role in the formation of the Financial Disclosures
Task Force on Nature (MHA, 2023).

During the 2023 New York Climate Week, TNFD and ISSB exchanged statements on
harmonization efforts (The IFRS Foundation, 2023).
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2.3.7. International Sustainability Standards (IFRS S1 and IFRS S2)

There are many standards/frameworks used in the field of sustainability worldwide. The IFRS
Foundation, that has previously played a critical role in the reporting of financial information and
has successfully fulfilled this role with the adoption of accounting and financial reporting

standards, has made an important initiative to make sustainability standards uniform for investors.

As an organization that has made important progress in developing internationally accepted
financial reporting standards, the IFRS Foundation has undertaken a mission to address the
increasing sensitivities about sustainability and has started to work on the publication of

International Sustainability Standards.

On September 30, 2020, the IFRS Foundation's board of trustees issued a consultation paper to
allow all stakeholders to weigh in on whether there is a global demand for sustainability standards
as a consequence of escaleted interest in environmental, social and corporate governance issues
and, if there is a strong demand, what role the IFRS Foundation should play in meeting that need
(The IFRS Foundation, 2020).

After reviewing the feedback to the consultation report, the IFRS Foundation decided to establish
anew board on March 8, 2021. After receiving various feedback from all stakeholders on the place
of the new board in the organizational structure, Erkki Liikanen, Chairman of the Board of Trustees
of the IFRS Foundation, officially announced the establishment of the International Sustainability
Standards Board in his speech at COP26 on 3 November 2021 (The IFRS Foundation, 2021).

The IFRS Foundation's establishment and implementation of globally applicable accounting and
financial reporting standards in the field of accounting and the acceptance of these globally
published standards is seen as an important achievement of the organization. The International
Sustainability Standards Board, established within the structure of the IFRS Foundation, which
plans to carry out similar studies on sustainability, signed a cooperation agreement on March 24,
2022 with the Global Reporting Initiative, which publishes the most widely used standards in this
field. In the said cooperation text, it was stated that it was agreed to create two structural blocks.
In the first structural block, it was emphasized that the standards to be published by the
International Sustainability Standards Board would focus on investor-oriented capital markets, and
in the second block, the standards to be published by the Global Reporting Initiative would focus
on the needs of all stakeholders and be comparable to the first block (The IFRS Foundation, 2022).
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Figure 8: Structural Blocks Approach (Source: The IFRS Foundation, 2022)

Finally, the International Sustainability Standards Board published two draft standards, "IFRS S1
General Requirements on Disclosure of Sustainability-Related Financial Information” and "IFRS
S2 Climate-Related Disclosures”, on March 31, 2022 for stakeholder consultation in order to fulfill
its standard-setting duty while working on collaborating with institutions that publish
sustainability-related standards around the world. The International Sustainability Standards Board
reviewed the comments received on the two standards that it had previously published as drafts
and published the final standard texts on June 26, 2023. As mentioned in Figure 9, the standards
published by the International Sustainability Standards Board follow an investor-oriented
approach. When the structure of IFRS S1 and IFRS S2 is analyzed, it is seen that it consists of four
sub-headings: criteria/objectives, risk management, strategy and governance, based on the
regulations of the Task Force on Climate-related Financial Disclosures (TCFD).

Governance

Strategy

Risk
Management

Figure 9: International Sustainability Standards Structure (Source: IFRS S1, 2023 and IFRS S2, 2023)

Metrics and targets are the information that enables an organization to monitor and manage its
performance on sustainability and climate-related threats and chances. Risk management refers to
how sustainability and climate-related risks are described, evaluate, managed and mitigated.
Strategy refers to how a business adopts a strategy in deciding whether sustainability and climate-
related threats and chances are material. Governance includes the reporting organization's
governance processes, controls and procedures used to monitor sustainability and climate-related

threats and chances.
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In addition to the two published standards, the International Sustainability Standards Board plans
to carry out studies to publish various standards in the future. The standards planned to be
published are envisaged to be published in three separate sections: standards on general provisions,
standards on thematic / cross-sectoral provisions and sector-based standards.

Figure 10 shows the path to be followed by organizations that will report according to International
Sustainable Reporting standards when they need different information until the reporting sets are
completed and there is no relevant information in the published standards. First, an entity should
make use of the provisions in IFRS S1 and IFRS S2 on disclosure of sustainability-related
information. If there are issues that are not specified in these two standards, it is envisaged to report
in accordance with the Sustainable Accounting Standards Board (SASB) standards or the Climate
Disclosure Standards Board (CDSB) framework. If the needed knowledge is not available in the
Sustainable Accounting Standards Board (SASB) standards or the Climate Disclosure Standards
Board (CDSB) framework, businesses will look to other standards that meet the needs of investors

or the practices of leading businesses in the sector.

IFRS S1 General Requirements for Disclosure of Sustainability-
related Financial Information

NS

IFRS S2 Climate-related Disclosures

NS

For matters not specified in IFRS S1 and IFRS S2:

SASB Standards | CDSB Framework | Other Standards | Other Sources

Figure 10: Standard Search Process (Source: IFRS S1, 2023 and IFRS S2, 2023)

As noted, the IFRS Foundation's effort to create international sustainability standards is closely
aligned with existing standards and frameworks. It has incorporated some standards and
frameworks and has taken the authority to regulate them. Agreements have been made to cooperate
with some standards and frameworks. In Figure 11, the arrows in red represent collaborations and

the arrows in blue represent the inclusion of the relevant organization within the IFRS Foundation.
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Figure 11: Interaction of International Sustainability Standards with Other Regulations (Source: Derived by the

author.)

3. Literature Review

Sustainability reporting or integrated reporting, which includes sustainability-related data prepared
by businesses, has become an information sharing tool that is nowadays carefully followed both
by investors and, more broadly, by all stakeholders. Although many companies publish various
reports under the name of sustainability reports, it is seen that important indicators on
environmental, social and governance issues are not included in these reports in detail from time
to time. For this reason, the extent to that the information involved in these reports, which include
non-financial information published by enterprises, serves the concept of information society is
discussed by experts conducting research in this field or stakeholders who are sensitive to this
field. At this point, investigating the quality of the published reports has come to the agenda and
various academic studies have started to be published in this field worldwide.

In this section, an explanation about investigating the quality of sustainability reports is given and

the researches in the literature are included.

Al-Shaer (2020) investigated whether businesses with high sustainability reporting quality provide
more transparent and reliable information compared to other businesses. In addition, the research
also searched the relationship between sustainable reporting quality and post-audit financial

reporting quality. Businesses in the FTSE 350 index were analyzed for the period 2007-2018 and
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a statistically significant and negative relationship was found between having high quality

sustainability reports and economic indicators.

Mion and Loza (2019) investigated how the European Union's regulations on the disclosure of
non-financial information affect the quality of sustainability reports of top-ranked companies in
Italy and Germany. When the sustainability reports of 132 companies before and after the
regulation were analyzed, it was concluded that there was an increase in the quality of the reports

and that the regulation reduced the differences between the reports.

Erin, Adegboye, and Bamigboye (2022) used regression to examine the relationship between
corporate governance and sustainability reporting quality of 120 listed companies on the Nigerian
Stock Exchange. Corporate governance was measured using board variables (board size, board
independence, board gender diversity and board expertise) and audit committee characteristics
(audit committee size, audit expertise and audit meeting). Sustainability reporting quality was
measured using a scoring system ranging from 0 to 4. The highest score is achieved when
sustainability reporting is independently assured by an entity operating in an audit area. The lowest
score indicates the absence of sustainability reporting. There is a significant relationship between
board of directors and audit committee variables and sustainability reporting quality. Another
result is that external assurance contributes to the quality of sustainability reporting through

corporate governance.

Ching, Gerab, and Toste (2017) investigated whether the quality of sustainability reporting affects
corporate financial performance and the quality of information disclosed in sustainability reports
among companies listed in the Corporate Sustainability Index in Brazil between 2008 and 2014.
The study concludes that there is no relationship between accounting and market-based financial
variables and reporting quality, and that although there have been positive improvements in the
quality of sustainability reports over the years, scores on the environmental, social and governance

dimensions of sustainability are still low.

Korga and Aslanoglu (2022) examined the enterprises operating in the manufacturing sector
registered in the Borsa Istanbul Sustainability Index. Data for the years 2018-2020 were subjected
to panel data regression analysis. According to the results of the study, no statistically significant

relationship was found between sustainability performance and financial performance.
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Ozdarak (2021) analyzed the data of 25 enterprises in the Borsa Istanbul Metal Goods Index
between 2009-2018. Panel data analysis was used in the study. In the study examining the
relationship between sustainability reporting, return on assets, and return on equity, it was revealed

that sustainability reporting does not affect financial performance.

Abughniem and Hamdan (2019) examined the relationship between sustainability reporting and
economic performance of 186 enterprises listed on the Amman Stock Exchange. The data obtained
between 2014-2017 were analyzed using panel data analysis method. In the study where
environmental responsibility and social responsibility are independent variables and return on

assets is the dependent variable, there is no significant result between the concepts.

Onder (2017) examined 91 enterprises in the Borsa Istanbul 100 Index by selecting them as a
sample. The data obtained in 2016 were analyzed by multiple linear regression method. According
to the results of the study, it was concluded that there is no significant relationship between being

included in the sustainability index and profitability.

4. Analyzing Corporate Sustainability Reports with The TOPSIS Method
4.1. Data

The scope of this study insists on eight deposit, development and investment banks in the Borsa
Istanbul Sustainability Index in order to make sector-based comparisons and consistent analysis.
There are different reasons for choosing the banking sector as the sample in this study. First, the
sustainability performance of the banking sector has the power to direct the real sector and
financial markets. Secondly, when the sectors are analyzed, the fact that corporate sustainability
reports have been widely published in the banking sector for many years allows periodic

comparisons to be made.

Sustainability reports and integrated reports of these eight banks for the years 2020, 2021 and 2022
were included in the scope of the research. The reasons for including these indicators in the
analysis as criteria are that they are specified in sustainability reporting standards/frameworks,
they are shared with the public in quantitative terms, they allow for comparability and they measure
the performance of the report in a statistically objective manner. In addition, Capital Adequacy,
FX Assets / FX Liabilities, Return on Average Assets, Return on Average Equity, Interest Income

/ Interest Expense, Operating Gross Profit / Total Assets and Total Assets (Sector Share) were
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determined as economic indicators to determine the relationship between sustainability

performance and economic performance.

Table 2: Sustainability Reporting Indicators

Environmental Indicators Social and Governance Indicators
Total Emission (Scope 1,2 and 3) Employee Gender Distribution
(tons CO2/Number of Employees) Gender Distribution of the Board of Directors
Water Consumption Distribution of Independent Board Members
(m3/Number of Employees) Senior Management Gender Distribution
Electricity Consumption Employees Education Status
(MWh/Number of Employees) Maternity Leave Return Rate
Natural Gas Consumption Employee Turnover Rate
(m3/Number of Employees) Average Duration of Education

Recycling Waste

(Kg/Number of employees)

Source: Derived by the author.
4.2. Methodology

The multi-criteria decision-making model is related to the structuring and solving of multi-criteria
decision-making planning problems. There is no single solution for decision makers faced with
different problems and criteria. Therefore, it is important to recognize between solutions. Ideal
Outcome-Oriented Multi-criteria Decision Making (TOPSIS) is one of the multi-criteria decision-
making methods that are preferred in different fields from the private sector to the public sector.
Because today, multi-criteria decision-making problems are frequently encountered. Various
methods have been applied to solve these problems and TOPSIS method is the most functional
among these methods (Chaharsooghi and Ashrafi, 2014). The consideration for this is that TOPSIS
allows the decision maker to make a more objective performance evaluation by including more

than one criterion in the evaluation (Eren and Soba, 2011).

In the analyses conducted in the financial sector, the TOPSIS method comes to the forefront as the

data set is appropriate. Cai and Zhang (2021) used this method to analyze and evaluate the credit
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risk of companies, Deng et al. (2000) used this method to make comparisons between companies,

Zhang et al. (2014) used this method to measure the ecoenvironmental vulnerability in China.

When the literature is examined, it is seen that TOPSIS method is frequently preferred in the
methodology section of sustainability performance studies. In addition, when the studies
conducted in the Web of Science database are examined, it is understood that TOPSIS method is
mostly utilized in the evaluation of sustainability performance in the main multi-criteria decision-
making methods together with the concept of sustainability. The reason for this situation is that
the number of studies in which the concept of sustainability is mentioned together with the concept
of sustainability in the WOS database author word search is high and the related method is a

method applied both to weight the criteria and to evaluate alternatives (Korga and Dirik, 2023).

In the TOPSIS method, alternatives are ranked using an overall index calculated according to their
distance from ideal solutions. TOPSIS uses the principle that the selected alternatives should have
the shortest distance from a geometric point to the positive ideal solution and the farthest distance
to the negative ideal solution. The positive ideal solution is defined as the sum of the best possible
values for each attribute, while the negative ideal solution is the sum of the worst possible values
for each attribute. TOPSIS takes into account both the distance to the positive ideal solution and
the distance to the negative ideal solution by considering the relative proximity to the positive ideal
solution (Zanakis et al., 1998). However, the best criterion may not always be the shortest distance
from the positive ideal solution, nor may it always be the farthest distance from the negative ideal
solution. In such a case, the data consisting of the optimum criterion values are the ideal solutions,
while the optimum criterion values of the negative ideal solutions are the minimum (Cheng, Chin
& Pei, 2008).

The steps in the calculation of the TOPSIS method are as follows (Eren and Soba, 2011).

Step 1: Normalization of the decision-making matrix: At this stage, normalized decision matrices

are calculated. The values for each criterion are divided by the square root of the sum of squares

of those criteria.
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Step 2: Weighting the Normalized Decision Matrix: The normalized decision matrix is multiplied

by the weight values determined by the decision maker and calculated with the help of the formula

below.

v(x) =wry(x) i=1.,m ;j=1. ,n (2)

n
D=1
Jj=1

w; : weight of criterion j

3)

Step 3: Identifying Positive and Negative Ideal Solutions: At this stage, positive and negative

values are determined.

vt = {(max vy ()] jejy) . (min vy )| jef)} i=1,....m 4
At = (v, vd, v
vy = {(min vy (x)| jeji) . (max v ()| jej)} i =1, ...m 5y
A” = (v, v5, ..., vz ")
Ihi=(03=1,2,3, _.......n J1:benefit metrics)
I=(3=1,2,3, ........n, j2:costmetrics)

Step 4: Calculating Distance Values: The distance between each option is calculated by using the

formula for the distance of the n-dimensional option from the positive ideal solution.

df = \IZ[vfj{x) — V;{x)]z Li=1,..,m (6)
Jj=1

dy = \IZ[UU{x) — v}.'(x}]z Li=1,...m )]
j=1
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Step 5: Calculating Relative Proximity to the Ideal Solution: In this step, the relative closeness to

the ideal solution is calculated by the following formula.

d;

“T @ dD

(i=1,...m) , (0= C;<1) (8)

Step 6: Calculating Proximity Values: The calculated closeness values are ranked from largest to

smallest. When identifying other alternatives that are relatively close to the largest Ci*, they are
evaluated and ranked according to the highest degree of closeness.

5. Results

Within the scope of corporate sustainability indicators, the data obtained from the reports of
deposit, development and investment banks included in the Borsa Istanbul Sustainability Index

were analyzed by TOPSIS method and the findings of the analysis are given in the tables below.

Table 3: Environmental Indicators’ TOPSIS Values Aggregated Results

Banke Ci Rank Ci Rank Ci Rank Ci Rank
(2020)  (2020) (2021) (2021) (2022) (2022) (3 Year) (3 Year)
Akbank 0,058 8 0,509 7 0,565 6 0,472 7
Garanti 0,552 3 0,623 4 0,61 5 0,604 4
Halkbank 0,576 2 0,749 1 0,68 3 0,685 2
is Bankasi 0,226 7 0,554 6 0,543 7 0,497 6
Sekerbank 0,333 6 0,597 5 0,697 2 0,574 5
TSKB 0,43 5 0,294 8 0,256 8 0,313 8
Vakifbank 0,46 4 0,697 3 0,676 4 0,64 3
Yapikredi 0,643 1 0,718 2 0,715 1 0,7 1

When the environmental indicators are analyzed as a whole, it is determined that Yapikredi has
performed well every year compared to other banks and Tiirkiye Sinai Kalkinma Bankasi has

ranked last due to the update made in the calculation of emissions in the last two years. The main
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reason why Yapikredi Bank ranks first in the performance analysis in terms of environmental
indicators is seen as its positive differentiation from other banks in recyclable waste management.
The fact that Yapikredi Bank obtained a zero-waste certificate in its banking base and headquarters

building was stated as an important step taken in waste management.

Table 4: Social and Governance Indicators’ TOPSIS Values Aggregated Results

Bk Ci Rank Ci Rank Ci Rank Ci Rank
(2020) (2020) (2021) (2021) (2022) (2022)  (3Year) (3 Year)
Akbank 0,558 6 0,509 5 0,749 2 0,583 5
Garanti 0,575 5 0,461 6 0,643 5 0,549 6
Halkbank 0,647 3 0,623 1 0,612 6 0,628 2
is Bankasi 0,665 2 0,529 3 0,786 1 0,633 1
Sekerbank 0,397 8 0,439 7 0,477 7 0,436 7
TSKB 0,626 4 0,545 2 0,742 3 0,62 3
Vakifbank 0,667 1 0,518 4 0,682 4 0,608 4
Yapikredi 0,425 7 0,313 8 0,448 8 0,397 8

When the social/governance indicators are analyzed as a whole, it is found that Isbank performs
better than other banks every year. In particular, its favorable performance in the employee
turnover rate and maternity statistics criteria had an impact on its overall average. When the
performance of social/governance indicators is analyzed, the main reason for Isbank's success can
be interpreted as the signing of the United Nations Women's Empowerment Principles. The fact
that Isbank selects its managers by training them within the organization and the equal
opportunities created among employees trigger employee loyalty and reduce the labor turnover
rate. When the data of Yapikredi Bank, which ranks last in this analysis, is analyzed, it can be
concluded that the difference between the ratio of women and men working in the bank is higher

compared to other banks.
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Table 5: Economic Indicators’ TOPSIS Values Aggregate Results

Ci Rank Ci Rank Ci Rank Ci Rank
Banks
(2020) (2020) (2021) (2021) (2022) (2022)  (3Year) (3 Year)

Akbank 0,757 2 0,724 2 0,734 3 0,737 2

Garanti 0,767 1 0,831 1 0,792 1 0,798 1
Halkbank 0,404 6 0,356 7 0,476 7 0,409 7
is Bankasi 0,713 4 0,699 3 0,748 2 0,718 3
Sekerbank 03 8 0,25 8 0,187 8 0,246 8

TSKB 0,381 7 0,512 5 0,54 6 0,489 6
Vakifbank 0,492 5 0,432 6 0,641 5 0,514 5
Yapikredi 0,724 3 0,662 4 0,674 4 0,683 4

When the economic indicators are analyzed as a whole, Garanti Bank, Akbank and isbank are the
three banks with the best performance on a three-year basis within the framework of the specified

criteria. On the other hand, Sekerbank ranks last within the framework of the determined criteria.

The analysis of the performance of the economic indicators shows that Garanti is positively
differentiated from other banks in terms of return on assets, return on equity, management of
interest sensitive assets and liabilities and operating profitability ratios. On the other hand,
Sekerbank, which ranks last, has low return on equity and return on assets ratios despite the fact
that its asset size in the sector has remained low compared to other banks over the years, which

negatively affects the result of the research.

When the relative closeness to the ideal analysis values obtained as a result of examining
sustainability-related reports using TOPSIS analysis are analyzed, no relationship was found
between the environmental and social/governance performances of the banks within the scope of
the study and their economic performance. There are empirical studies indicating that there is no
significant relationship between sustainability performance and economic performance. In South

Africa, it was found that there was no statistically significant difference in the financial
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performance of enterprises reporting in accordance with the regulations of the Global Reporting
Initiative (Buys, Oberholzer and Andrikopoulos, 2011). In addition, it was concluded that the
relationship between social performance and financial performance of 250 enterprises operating
in 10 different European countries is weak (Venanzi, 2012). In a study examining the relationship
between environmental performance and financial performance (return on assets, total sales) of
businesses operating in Indonesia, it was concluded that financial performance was not

significantly related to environmental performance (Sarumpaet, 2006).

6. Discussion and Conclusion

The concept of sustainability is a goal that can make a difference for businesses and investors in
the long term by creating an effective risk management infrastructure from a strategic
environmental, social and governance perspective. Sustainability is important for the existence of
a corporate governance structure and good management practices. For this reason, in this study,
the activities of deposit, development and investment banks in the Sustainability Index of Borsa
Istanbul between 2020 and 2022 were analyzed in terms of the three dimensions of sustainability
concept: environment, social and management. The results obtained as a result of the analysis are
explained in detail below. It should be noted that banks ranked last in the TOPSIS ranking after

the analysis of the criteria should not be considered as unsuccessful.

In this section, the dimensions addressed in the research are evaluated in terms of environmental,
social/managerial and economic aspects as a result of the analyzes obtained. Within the scope of
environmental dimensions, total emissions, water consumption, electricity consumption, natural

gas consumption and the amount of recycled waste are discussed.

The total amount of emissions is a major environmental issue and is considered together with the
carbon footprint. The carbon footprint is a measure of the total amount of greenhouse gases, mostly
carbon dioxide, released into the atmosphere by the way we live and do business today. Both
individuals, businesses and organizations have a carbon footprint. As greenhouse gases (mostly
carbon dioxide) accumulate in the Earth's atmosphere, the greenhouse effect occurs. This occurs
when natural gases in our atmosphere, such as carbon dioxide, water vapor and methane, trap heat
from the sun and warm the planet, with negative consequences such as melting ice, extreme
weather and seasonal changes. While reducing the greenhouse effect is the responsibility of

everyone in the world, it is thought that if businesses adopt the right policies and initiatives, these
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global emissions could be reduced by up to 10 billion tons. Businesses have an important role to
play in achieving net zero goals in economies. When the total (Scope 1, 2 and 3) emission figures
of the banks in the study are analyzed, it is found that TSKB has the highest emission figure with
a significant difference. This is due to TSKB's updates to its policy on measuring carbon emissions.
A business should create a serious action plan to reduce the amount of emissions resulting from
its operations. Businesses can control carbon emissions by developing approaches to recycling and
reuse, investing in renewable energies, working with sustainability-sensitive suppliers, reviewing
the business's travel and transportation policy, implementing local projects that offset carbon, and

continuously monitoring energy consumption.

In addition, the effects of climate change are felt first and foremost through water. Rising global
temperatures are causing droughts, floods and other extreme weather events, all of which pose a
direct threat to businesses and the communities in which they operate. Today, billions of people
around the world live in water-stressed areas and, given the world's population growth, we will
soon face a severe shortage of usable water unless more action is taken to meet projected demand.
Businesses are the world's largest users of water, with around two-thirds of all water consumption
going to the production of materials for corporate supply chains. When the results of the analysis
in the way of water consumption are evaluated, it is determined that Sekerbank has the lowest
water consumption per employee. In order to reduce their water consumption, businesses should
monitor their water use, raise employee awareness on water consumption, invest in water-saving

technologies and implement water recycling projects.

Energy has an important role in raising living standards as one of the fundamental elements of
economic and social development. Producing more goods and services and improving the quality
of life of the society is directly related to the rate of energy use. For this reason, the rate of energy
use, which is considered a key part of a good life, increases with the increasing population. The
results of theoretical and empirical studies reveal that increasing economic activities cause climate
change, which is seen as one of the most critical environmental issues of today. Due to the First
Oil Crisis in the world, the use of alternative energy resources and the search for policies to ensure
sustainable economic development have become imperative. Both developed and developing
countries have started to look for new options in renewable energy resources to increase economic
growth. Carbon emissions, which are the main source of global warming, reveal the vital

importance of environmental sustainability and renewable energy. Therefore, it has become
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essential to use energy more effectively in areas such as industry, buildings, services,
transportation, etc. due to constraints such as increased consumption of natural resources,
environmental pollution and high energy costs. In particular, it is predicted that the world economy
will grow significantly in the coming years compared to today and this will increase the need for
energy and natural resources. Therefore, energy use should be at an optimum level. Countries and
especially businesses have important duties regarding energy use. In this context, the results of the
study show that Akbank has the highest electricity and natural gas consumption, while Garanti and
Sekerbank have the lowest consumption. Therefore, it is essential to take new measures to reduce
the amount of energy per employee within the scope of sustainability. Examination of expense

items that cause energy use can be given as an example of this situation.

Recycling is the process of collecting materials classified as garbage and processing them into new
products. Recycling benefits your society, the economy and the environment. Recycling helps to
leave our world a healthy planet for future generations, to use resources such as water, energy, etc.
efficiently for new products, and to reduce harmful emissions caused by incinerators by reducing
landfills. The results of the analysis indicate that Yapikredi attaches importance to recycling and
increases the amount of recycled waste every year. The most important issue in recycling activities
is the proper sorting of waste. In addition, trainings should be given to employees to raise

awareness on recycling.

Within the scope of the research, gender distribution of employees, gender distribution of the board
of directors, gender distribution of independent members of the board of directors, gender
distribution of senior management, education level of employees, maternity leave return rate and

employee turnover rates were analyzed in the social/managerial context.

Employee gender distribution has gained importance especially with the increasing awareness on
sustainability. This is because sustainable development is based on the preservation of long-term
economic, social and environmental capital. While the importance of investing in economic assets
to achieve progress has long been recognized, sustainable development draws attention to
ecological and human dimensions that are also key to growth and development. In this sense,
gender equality is at the forefront. However, a significant proportion of the world's human capital
is not utilized by women. While significant strides have been made on the road to women's rights,

full gender equality is still a goal to be achieved today. When women employees hold key
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positions, they are known to improve the organizational environment by creating a diverse
workforce. At the organizational level, research has shown that gender diversity leads to better
understanding by senior management and thus improves decision-making. The presence of women
on senior boards contributes positively to management effectiveness and the development of
different approaches. When the results of the research are analyzed, it is seen that Sekerbank ranks
first in terms of gender equality. Within the scope of social equality, more female employees can
be employed in branches where the number of female employees is low in order to support positive
discrimination. When the gender distribution of the board of directors is analyzed, the bank with
the best performance is Tiirkiye Sinai Kalkinma Bankasi. The lowest performing bank is
Sekerbank. Although Sekerbank ranks first in terms of social equality, the fact that it ranks last in
terms of gender distribution on the board of directors suggests that female employees are
predominantly employed at lower and middle levels. Therefore, employing more women on the
board of directors’ points to a gap that needs to be closed. When the gender distribution of senior
management is analyzed, Akbank ranks first. Vakifbank ranks last. Giving importance to social
equality within the scope of sustainability is not enough. The presence of female employees in
critical positions such as senior management, regardless of level, can be considered as a
complementary element in terms of equality. For this reason, banks with a high number of male
employees at senior management levels should make recruitment and promotion plans to increase

the number of female managers.

The best talent today prefers employers that allow them to learn and grow professionally, in
addition to business benefits and monetary compensation. While the importance of employee
education and training is not a new concept, the way businesses approach it is changing. From
conferences to training courses, there are many methods that businesses commonly use to develop
their talent. At the organizational level, employee training increases the number of talented people
in an organization. As a result, the more skilled and educated employees are, the better businesses
will be able to perform in terms of revenue and profitability. It is seen that the education level of
those working in the finance sector is higher than in other sectors. When the education level of the
employees in the study is analyzed, it is seen that Akbank and Vakifbank are the banks with the
highest number of employees with undergraduate and graduate degrees. In addition, Halkbank is
the bank that offers the highest number of training opportunities to its employees on an hourly

basis. Especially in times of crisis, having well-qualified personnel is a factor that enables
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businesses to be minimally affected by the bad conditions they are in. In the banking sector, which
is a technologically developing sector, it is clear that businesses with qualified employees will
have an advantage over their competitors in both financial and non-financial matters. Therefore,
banks should allocate budgets that are more serious for employee training and create opportunities

for their employees to improve themselves.

Employee turnover is a ratio of how many employees leave a business in a given period. Employee
turnover is a good indicator of a business's work culture, the effectiveness of recruitment policies
and overall employee management. Replacing an employee is expensive compared to retaining
them. The entire recruitment process has to start all over again, which takes time and resources. In
a business with a high turnover rate, extra costs are incurred to hire a replacement, those who stay
behind continue to work with lower morale, there is a shortage of qualified and knowledgeable
labor, and work teams lose a sense of self-efficacy in their skills. In addition, data on employees
returning to work after maternity leave, like the employee turnover indicator, is an indicator that
measures the commitment of employees to work and the value that businesses place on their
employees. When the results of the study are analyzed, it is found that isbank is in the leading
position compared to other banks in both employee turnover and maternity leave statistics.
Sekerbank, on the other hand, ranks last in both indicators. Businesses should review their human
resources policies and business processes by conducting exit interviews for each departing
employee. It should be determined whether the departing employees are new hires or senior
employees, the reasons for their departure should be analyzed in detail with the managers of the
teams they work with, and improvement policies should be developed for the unmet expectations
of the departing employees. In this way, employee loyalty will be increased and a corporate culture

will be created.

On the economic side, capital adequacy, FX position, return on assets, return on equity, interest
income/interest expense, operating gross profit/total assets and total assets (sector share) were

analyzed.

The capital adequacy ratio is an indicator of how well a bank is able to meet its liabilities. The
capital adequacy ratio is critical to ensure that banks have a financial cushion large enough to cover
a reasonable amount of losses before they fail. It is used to protect depositors and promote the

stability and efficiency of financial systems worldwide. Also known as the capital-to-risk-
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weighted assets ratio, it compares capital to risk-weighted assets and is monitored by regulators to
determine a bank’s risk of failure. In general, capital adequacy ratios can help ensure the efficiency
and stability of a country's financial system by reducing the risk of bank failure. A bank with a
high capital adequacy ratio is considered to be safe and likely to fulfill its financial commitments.
When the capital adequacy ratios of the banks in the study are analyzed, it is seen that Akbank
ranks first and the capital adequacy ratios of Halkbank and Vakifbank are low compared to other

banks for three years.

A bank that holds a net short position (long or short) in foreign currencies is exposed to the risk
that exchange rates will move against it. Short positions can be risks arising from the bank's overall
assets and liabilities or risks arising from trading positions. An open foreign currency position is
the excess of assets over liabilities held by a financial institution in foreign currencies, i.e. a long
position, or the excess of liabilities over assets held by a financial institution in foreign currencies,
i.e. a short position. As a result of the development of derivative markets, banks try to minimize
their risks by taking the opposite position in derivative transactions in order to protect their short
or long positions arising from the position of the statement of financial position. Transactions
related to these derivative transactions are recorded in off-balance sheet statements. The analysis
of foreign currency denominated assets and liabilities in the statement of financial position reveals
that Vakifbank and TSKB follow a prudent policy in managing the foreign currency position in
the statement of financial position compared to other banks, despite the increase in the size of open
positions in the banking sector due to the impact of the exchange rate shock in Turkey.

Return on assets is a measure of how profitable an enterprise is relative to its total assets. Return
on equity, on the other hand, shows how effectively a business makes a profit on the money
invested by its investors. While comparing a business's profit to its revenue is a useful operational
measure, comparing profit to the resources used by a business to generate that profit demonstrates
the feasibility of the business's existence or investment in the business. The return on equity
provided to a business or the return on assets owned by a business measures the efficiency of that
business. While return on equity is based on the equity provided to a business, return on assets
takes into account the debt owned by the business in addition to equity. Therefore, the more debt
a business undertakes, the higher the return on equity will be compared to the return on assets. The

results of the analysis show that Akbank, Garanti and Yapikredi are the top three banks in both
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return on assets and return on equity and that these three banks use their resources more efficiently

than other banks.

The interest earned by a bank from its core banking activities and the interest it pays on funds
obtained from sources other than shareholders indicate both the cost of obtaining funds and the
profitability of the bank when making these funds available to those in need of funds. In addition,
another indicator of banks' profitability is the ratio of operating gross profit to total assets. This
ratio shows the income earned by the bank from its main activities for the assets it owns. The
results of the analysis show that TSKB has the best results, even though the difference between
the cost of resources and the return on resources fluctuated due to the impact of the pandemic.
Garanti Bank has the highest operating profit compared to its assets. Halkbank, which mainly
provides funds to small and medium-sized enterprises, has been affected the most by the
unfavorable conditions in the economy and has the lowest results in both ratios.

As a consequence of the general evaluation of the determined economic indicators, it has been
determined that the banks with private capital are predominantly at the upward positions in the
ranking. When the results of the indicators determined in the environmental, social and governance
areas, which are the dimensions of sustainability, are interpreted together with the results of
economic indicators, it cannot be concluded that banks with quality reporting and good
performance in sustainability areas are always economically successful. In order to have good
performance in the field of sustainability, enterprises analyse all their activities from beginning to
end and make various revisions. Therefore, these revisions cause extra costs to businesses. Since
the cost increases faced by enterprises negatively affect their economic performance, an inverse
relationship may arise between sustainability and economic performance. Although there is not
always a linear relationship between economic performance and sustainability, the number of
sustainability reporting regulations in the world has increased significantly in recent years. This is
because businesses are trying to meet the expectations of stakeholders due to increased awareness
and sensitivity about sustainability. In addition, the International Financial Reporting Foundation,
the organization that publishes the International Accounting and Financial Reporting Standards,
has started to publish the International Sustainability Standards, which has generated considerable
interest all over the world. It is observed that the number of sustainability reports published in
Turkey is increasing. Sustainability reports are important for businesses to increase their potential

and raise awareness about their brand values. In addition to sustainability reports, it is essential to
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have a management philosophy that is integrated with sustainability. For this reason, realistic
targets should be set for businesses to integrate sustainability activities into corporate strategies
and to be included in sustainability reports with all employees. In order to determine these targets,
efforts should be made to open and expand sustainability departments represented at senior
management levels in order for businesses to carry out their activities in a healthy way. In addition,

sustainability-related functions should be added to the duties of internal audit units in enterprises.

So as to develop the quality of sustainability reports, it is important to publish reports that comply
with the sustainability standards published by the IFRS Foundation, which will enter into force at
the beginning of 2024, in order to ensure uniformity. Because, it is seen that the IFRS Foundation,
which started its work in 2020 to publish internationally accepted sustainability standards, has
consolidated some of the other reporting standards that are taken into account in the world with its
own corporate structure and reached an agreement with some of them by signing mutual

cooperation agreements.

Eight banks included in the Sustainability Index of Borsa Istanbul were included in the scope of
this research. Banks whose shares are listed on Borsa Istanbul but are not included in the
Sustainability Index or businesses operating in sectors other than the banking sector are not
included in the study. In light of this information, the research can be repeated to measure the
sustainability performance of both banks that are not included in the BIST Sustainability Index
and businesses in different sectors. In line with the continuous improvement in the regulations
regarding the concept of sustainability, the current situation can be analyzed by examining the
sustainability reports to be published by the relevant banks in the coming years, taking into account
the indicators determined in this research. Thus, it can be determined to what extent the

sustainability performance of the banking sector has improved compared to previous years.
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Uluslararasi Siirdiiriilebilirlik Standartlar1 Kurulu'nu (ISSB-International Sustainability Standards Board) 2023 yilinda IFRS S1
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uygulanmaya baglanmustir. Halihazirda bu yeni standartlar kargisinda isletmeler bilgi sahibi olmaya ve gegis siirecini etkin bir
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In this period of change in the field of financial information, it is expected that accounting
professionals, main institutions in the field and measurement systems will play an important role
in transforming climate and sustainability-related data into high-quality information for investors.
So, businesses are striving to become knowledgeable about these new standards and manage the
transition process effectively. Calculating greenhouse gas emissions and ensuring compliance with
IFRS S2 is particularly important. As, the implementation of these standards is underway in many
countries around the world like in Tiirkiye where IFRS S1 and IFRS S2 have been implemented
in certain criteria-based enterprises as of 01.01.2024 under the names TFRS S1 and TFRS S2.

Accordingly, this paper provides the literature first with information about the institutions and
organizations that are decisive in measuring greenhouse gas emissions. Subsequently, the main
topics used in measuring greenhouse gas emissions are explained, followed by an examination
within the scope of IFRS S2 with examples. Since, the effectiveness and efficiency of the generated
reports depend on the correct understanding and implementation of the standards. Special
emphasis has been placed on the approach of the IFRS S2 standard regarding the calculation of
greenhouse gas emissions, as well as the institutions and organizations that form the basis of this
standard and the methods and procedures underlying its implementation. Primarily, it is essential
to recognize and understand the methodologies established by the IPCC and the GHG Protocol for
understanding these standards. Additionally, as emphasized in the examples, the International
Financial Reporting Standards (IFRS) are an integral part of the sustainability standards
mentioned. Therefore, one of the aspects to be noted in this study, particularly regarding IFRS S2,
is the necessity of harmonization with IFRS S2 due to adjustments, cancellations, or newly issued
standards in the IFRS. Furthermore, the GHG Protocol should be evaluated within this context and

made compatible with current standards.

It should also be noted that data sets are of great importance in emission measurements. Countries
and sectors, especially, need to rapidly improve themselves in this regard. This will ensure that the
reports generated provide stakeholders with information that is tailored to their needs and reflects

reality accurately.
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Giris

2020 ve 2021 yillarinda, ozellikle Avrupa Birligi (AB) ve ayni zamanda kiiresel oOlcekte,
strdiiriilebilirlik raporlamasinda (SR) dikkate deger bir artigsa taniklik edilmistir. SR
standartlarinin  gelistirilmesi ve liderligi genellikle Kiiresel Raporlama Inisiyatifi (Global
Reporting Initiative- GRI), Iklimle Baglantili Finansal Beyanlar Gérev Giicii (Task Force on
Climate-related Financial Disclosures- TCFD), Iklim Beyanlar1 Standartlar1 Kurulu (Climate
Disclosure Standards Board- CDSB), Uluslararas1 Entegre Raporlama Konseyi (International
Integrated Reporting Council- IIRC) gibi 6zel kuruluslar tarafindan yonlendirilmistir (Hummel ve
Jobst, 2024). SR alaninda 6nemli ilerlemeler kaydedilmesi sonrasi bu kuruluslarin yani sira yeni
ve etkili standart belirleme kuruluslarmin da ortaya ¢ikmasi sz konusu olmustur. flk olarak,
Avrupa'da Avrupa Komisyonu (European Commission), Avrupa Finansal Raporlama Danisma
Grubu (European Financial Reporting Advisory Group - EFRAG)’na yeni siirdiiriilebilirlik
standartlar1 gelistirme gorevini vermistir. Yesil Mutabatakin (Green Deal) bir pargasi olarak, AB,
diger finans ve yoOnetisim girisimlerinin yan1 sira Avrupa Siirdirilebilirlik Raporlama
Standartlarin1 (European Sustainability Reporting Standards- ESRS) yaymlamistir (EFRAG,
2021). Farkli sektorlerde gegerli olan bu kapsamli standartlar seti, Avrupa Komisyonu tarafindan
31 Temmuz 2023'te kabul edilmistir, 2024 yilindan itibaren gegerli olmasi kararlastirilmistir
(European Commission, 2023D). Ancak Nisan 2024’te Parlamento, AB sirketleri igin sektdre 6zgii
sirdiiriilebilirlik raporlama standartlarinin ve AB disindaki sirketler i¢cin genel olanlarin
benimsenmesinin ertelenmesi konusunda AB hiikiimetleri ile anlagsmasini onaylamistir. Bu durum

kapsam dahilindeki isletmelere hazirlanma siiresi tanimistir (European Parliament, 2024; Indyk,

2022).

Ote yandan, diinya genelinde ¢ogu iilkenin kullandig1 uluslararasi finansal raporlama standartlarin
gelistiren Uluslararast Finansal Raporlama Standartlar1 Vakfi (The International Financial
Reporting Standards Foundation- IFRS) 2021 yilinda, isletme degerini etkileyen ESG faktorlerinin
finansal 6nemini ortaya koymak ve bu faktorlerin agiklanmasi konusunda tutarli kiiresel rehberlik
saglamak amaciyla Uluslararasi Siirdiiriilebilirlik Standartlar1  Kurulu'mu (International
Sustainability Standards Board- ISSB) kurmustur (IFRS Foundation, 2021). Haziran 2023'te,
ISSB, IFRS S1Siirdiiriilebilirlik ile Ilgili Finansal Bilgi A¢iklama Genel Gereksinimleri (IFRS S1

General Requirements for Disclosure of Sustainability-related Financial Information ) ve IFRS
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S2 Iklim ile Ilgili A¢iklamalar (IFRS S2 Climate-related Disclosures) standartlarini yaymlamistir
(IFRS Foundation, 2023a; 2023b). IFRS S2, TCFD'in rehberlik ve onerilerini icermekte olup,
sirketlerin raporlama donemi boyunca sera gazi emisyonlarini mutlak briit olarak agiklamalarini
gerektirir [IFRS S2, par.29(a)(i)]. Bu emisyonlar, Kapsam 1, Kapsam 2 ve Kapsam 3 emisyonlarini
iceren Sera Gazi Protokoliine (Greenhouse Gaz Protocol- GHG Protocol) uygun olarak
Olclilmektedir. IFRS S1 ve IFRS S2min TCFD'nin Onerilerini tamamen i¢ermesi nedeniyle,
TCFD'nin c¢aligmalar1 artik tamamlanmistir ve sirketlerin iklimle ilgili ag¢iklamalarindaki
ilerlemelerinin izlenmesi gorevini ISSB’ye devretmistir. Standartlar, 1 Ocak 2024 tarihinden sonra

baslayan yillik raporlama dénemlerinde uygulanmaya baslanacaktir. (IFRS Foundation, 2023c)

Ulkemizde, 4 Haziran 2022 tarihli ve 31856 sayili Resmi Gazete'de, 6102 sayili Tiirk Ticaret
Kanunu'nda yapilan degisik neticesinde, Kamu Gozetimi, Muhasebe ve Denetim Standartlari
Kurumu (KGK), Tiirkiye'de siirdiiriilebilirlik raporlama standartlarini yayinlama yetkisine sahip
kilimmistir. KGK tarafindan IFRS S1 ve IFRS S2 standartlar1 TFRS S1 ve TFRS S2 olmak {izere
cevirileri tamamlanmis ve 32414 (mikerrer) ve 27.12.2023 tarihli Resmi Gazete’de TFRS
Uygulama Kapsamina Iliskin Kurul Karari agiklanmistir. Madde 5’te ise uygulama tarihinin

01.01.2024 tarihinde ve sonrasinda baslayan hesap donemleri igin oldugu belirtilmistir.

Ulkemizde ve diinyada belirli kosullar1 tasiyan isletmelerde zorunlu, digerlerinde ise ihtiyari
olarak uygulanacak olan siirdiiriilebilirlik standartlarinin anlasiimas: elzemdir. Ozellikle sera
gazlarinin Ol¢iimii ve raporlanmasi irdelenmesi gereken konular arasindadir. Sera gazi
emisyonlarinin azaltilmasma yonelik somut hedefler belirlemek ve zaman i¢inde kaydedilen
ilerlemeleri izlemek icin, kuruluslarin karbon ayak izlerini, dogrudan ve dolayli sera gazi
emisyonlarini 6lgmeleri ve bu konuda bilgi saglamalar1 gerekecektir (Cavlak, 2022). Uyum ve
karsilagtirilabilirlik kaygisiyla, kuruluslar, IFRS S2'nin 29(a)(i) numarali paragrafinda belirtildigi
iizere, uygulama alanlarina gore sera gazlarinin mutlak miktar1 hakkinda bilgi saglamakla
yikiimliidiirler. Ayrica, IFRS S2, sera gaz1 emisyonlarinin 6l¢iimii i¢in kabul edilebilir yontemleri
tanimlamakta ve bu yontemlerle ilgili bilgilerin yan1 sira kullanilan girdilerin de agiklanmasini
talep etmektedir. Yetkilendirilmis bir yerel otorite veya kote edildikleri bir borsa tarafindan farkl
bir yontem kullanmalar1 zorunlu tutulmadikca, kuruluslar sirket i¢in Sera Gazi Protokolii:

Kurumsal Muhasebe ve Raporlama Standardi* (GHG Protocol Corporate Standard) (2004)

! Bundan sonra GHG Protokolii olarak belirtilecektir.
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kapsaminda, emisyonlar hakkinda bilgi saglamalidir (IFRS S2, par.B24). Emisyon kaynaklar1 bu
protokol uyarinca, Kapsam 1, Kapsam 2 ve Kapsam 3 uygulama alanlar1 olmak iizere ii¢ ana sinifa

ayrilmustir (Bircan & Ozcan, 2023).

Finansal bilgi alaninda yasanan degisimlerin oldugu bir donemde, muhasebe meslek
mensuplarinin iklim ve strdiiriilebilirlikle ilgili verilerin yatirimcilara yonelik yiiksek kaliteli
bilgilere donistiiriilmesinde 6nemli bir rol oynamasi beklenmektedir (Zhou, 2022). Bu ¢alisma
Kapsam 1 ve 2'deki sera gazi1 emisyonlariyla ilgili bilgi vermeyi , [FRS S2 standardindaki 6zellikli
konular1 agiklayarak standartlarin benimsenmesine yardime1 olmayr amaglamaktadir. Ilk olarak
sera gazi emisyonlarinin 6l¢iimiinde belirleyici olan kurum ve olusumlar hakkinda bilgilere yer
verilmistir. Sonrasinda sirasiyla sera gazi emisyonlarinin 6lgiimiinde kullanilan temel konular

aciklanmis ve IFRS S2 kapsaminda incelenmistir.

1. Sera Gazi Emisyonlarmin Olciimiinde Rol Oynayan Belli Bash Kurum ve
Olusumlar

1.1. GHG Protokolii (Sera Gaz1 Protokolii- Greenhouse Gas Protocol)

GHG Protokolii, ABD merkezli ¢evre odakli bir sivil toplum kurulusu olan Diinya Kaynaklar1
Enstitiisii (World Resources Institute- WRI) ile Diinya Siirdiiriilebilir Kalkinma Is Konseyi (World
Business Council for Sustainable Development- WBCSD) tarafindan ortaklasa olusturulan,
sirketler, sivil toplum kuruluslar1 (STK'lar), hiikiimetler ve diger paydaslardan olusan c¢ok tarafli
bir ortakliktir. Amaci, sera gazi emisyonlarinin hesaplanmasi ve raporlanmasina iligkin olarak

diinya ¢apinda taninan standartlar gelistirmektir (GHG Protocol, 2024).

Giivenilir bir kurumsal sera gazi emisyonlar1 envanterinin gelistirilmesi, seffaf raporlama ve
emisyonlar1 yonetmek ve azaltmak icin etkili bir strateji gelistirmenin ilk adimidir. Diinyanin en
yaygin olarak kullanilan sera gazi hesaplama ve raporlama standartlar1 seti, sera gazi protokoliidiir
(GHG Protocol, 2004). Bu protokol, bir organizasyonun, etkinligin, tiriiniin veya hizmetin karbon
ayak izini nicelendirmek ve hesaplamak i¢in siiregleri belirler. GHG Protokolii Kurumsal
Muhasebe ve Raporlama Standarti, sirketlerin standartlastirilmis yaklagimlar ve prensipler
kullanarak bir sera gazi emisyon envanteri hazirlamasina yardimci olur. Cifte raporlamayi

onlemeye yardimci olmak icin, GHG Protokolii, emisyonlarin dogrudan ve dolayli kaynaklari
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arasinda ayrim yapar ve kontrol ve sorumluluk sinirlarini netlestirmek i¢in Kapsam 1, Kapsam 2

ve Kapsam 3 adi altinda ii¢ kategoride agiklar (Wagenhofer, 2024).

1.2.IPCC (Hiikiimetler Aras: iklim Degisikligi Paneli - The Intergovernmental Panel on Climate
Change)

IPCC, iklim degisikligi hakkinda diizenli bilimsel degerlendirmeler sunmak amaciyla 1988 yilinda
kurulmustur. IPCC'nin kurulusu 1988'de Birlesmis Milletler Genel Kurulu tarafindan
onaylanmustir. ik gorevi, iklim degisikligi biliminin bilgi durumu, iklim degisikliginin sosyal ve
ekonomik etkileri ve olas1 bir gelecekteki uluslararasi iklim s6zlesmesine dahil edilebilecek ¢oziim
stratejileri ve unsurlariyla ilgili kapsamli bir inceleme ve 6neriler hazirlamaktir. 1988'den bu yana,
IPCC alt1 degerlendirme dongiisiine sahip olmus ve alt1 adet Degerlendirme Raporu sunmustur,
bunlar diinya ¢apinda tiretilen en kapsamli iklim degisikligi bilimsel raporlaridir. Ayrica, Birlesmis
Milletler iklim Degisikligi Cerceve Sozlesmesi (United Nations Framework Convention on
Climate Change- UNFCCC), hiikiimetler ve uluslararas1 kuruluslardan belirli bilimsel ve teknik
konularda bilgi taleplerine yanit olarak, gesitli Metodoloji Raporlari, Ozel Raporlar ve Teknik
Belgeler tiretmistir (IPCC, 2024).

IPCC'nin Ulusal Sera Gazi Envanteri Calisma Grubu (Task Force on National Greenhouse Gas
Inventories- TFI), ulusal sera gazi emisyonlarinin hesaplanmasi ve raporlanmasi igin uluslararasi
olarak kabul edilen bir metodoloji ve yazilim gelistirmekte ve iyilestirmektedir. Bu metodolojinin
IPCC'ye katilan iilkeler ve Birlesmis Milletler Iklim Degisikligi Cergeve Sozlesmesi (UNFCCC)
taraflar tarafindan kullanilmasini tesvik etmektedir. (IPCC, 2024).

TFI, 1994 yilinda bir dizi kilavuzla baslayarak ¢esitli metodoloji raporlari iiretmistir. Bunlar, 1996
Yenilenmis IPCC Ulusal Sera Gazi Envanterleri i¢cin Rehber (Revised 1996 IPCC Guidelines for
National Greenhouse Gas Inventories) tarafindan degistirilmistir. Mevcut metodoloji, 2006 IPCC
Ulusal Sera Gazi Envanteri I¢in Rehberi'’nde bulunmaktadir (2006 IPCC Guidelines for National
Greenhouse Gas). En son 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse
Gas Inventories isimli rapor ile 2006 yilinda sunulan ve uygulamada olan metodolojinin

temellerini olusturan rehberde bazi iyilestirmeler yapilmistir. 2019 iyilestirmesi, tim IPCC

! Bundan itibaren 2006 IPCC Rehberi olarak gececektir.
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envanter sektorlerini kapsamaktadir ve 2006'dan bu yana yeterince ilerlenmis olan veya yeni ya da

ek rehberligin gerektigi kategoriler ele alinarak iyilestirmeler yapilmistir (IPCC, 2019).

2. Sera Gazi Emisyon Ol¢iimiinde Kullanilan Temel Kavramlar
2.1.Kapsam 1, Kapsam 2 ve Kapsam 3 Emisyonlari

Kapsam 1 sera gazi emisyonlart GHG Protokoliinde, bir kurulusun sahibi oldugu veya kontrol
ettigi kaynaklardan kaynaklanan dogrudan sera gazi emisyonlar1 olarak belirtilmektedir. Bu

kategori, asagidaki faaliyetlere atfedilebilecek dogrudan emisyonlari igerir (GHG Protocol, 2004):

* Elektrik, 1s1 veya buhar tiretimi - Sabit kaynaklardan (6rnegin: kazanlar, firinlar, tiirbinler) yakit

yakilmasi sonucu olusan emisyonlar;

* Fiziksel veya kimyasal islemler - Kimyasal iiriinlerin ve malzemelerin {iretimi veya doniisiimii

sirasinda aciga ¢ikan emisyonlar (6rnegin: ¢imento, aliiminyum, atik isleme);

* Malzeme, {irlin ve atik tagsima ve personel seyahati - Kurulusun sahibi veya kontrol ettigi hareketli
kaynaklardan (6rnegin: arabalar, kamyonlar, otobiisler, trenler, ugaklar, gemiler) yakit yakilmasi

sonucu olusan emisyonlar;

» Kagak emisyonlar - Kasitli veya kazara meydana gelen emisyonlar (6rnegin: contalarin veya

contalarin s1zintilari, gaz tasimacilifindan kaynaklanan metan kagaklari).

Kapsam 2'deki sera gazi emisyonlari ise, kurulusun sahipligindeki ya da kontrolii altinda olan
ekipmanin kullanimi veya faaliyetlerin gergeklestirilmesi kapsaminda tiiketilen (elektrik, 1s1, buhar
ve iklimlendirme gibi) enerji iiretimine bagli dolayl sera gazi emisyonlaridir. Bu emisyonlar,
elektrik tiretiminin gergeklestigi tesislerden kaynaklanir. Elektrik, buhar, 1sitma ve sogutma,
ozellikle hala komiire dayali elektrige veya diger fosil yakit temelli enerji kaynaklarina yogun
olarak bagimli olan bolgeler kiiresel anlamda 6nemli bir sera gazi emisyonu kaynagidir. Birgok
sirket icin, bunlar siirmekte olan 6nemli emisyon kaynaklaridir ve isletme i¢in Onemli bir

operasyonel maliyeti temsil eder (GHG Protocol, 2015).

Kapsam 3 sirketin dogrudan kontroliiniin olmadig1, deger zincirinin yukar1 ve asagi yoniindeki
faaliyetlerden kaynaklanir. Bu emisyonlar sirketin faaliyetleri ve kararlarindan kaynaklansa da,
baska kuruluslarin sahip oldugu veya kontrol ettigi kaynaklardan ortaya ¢ikar. Birgok sektorde,

Kapsam 3 emisyonlar1 bir sirketin envanteri tutulan karbon emisyonlarinin ¢ogunlugunu olusturur
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ve Kapsam 1 ve Kapsam 2 emisyonlarinin toplamindan 6nemli 6lgiide daha yiiksektir (GHG

Protocol, 2013).
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Kaynak: GHG Protocol (2013), Technical Guidance for Calculating Scope 3 Emissions (version 1.0), .6
Sekil 1. Sera Gaz1 Emisyonlarina Genel Bakis

IFRS S2 standardi, kuruluslarin finansal bilgi sunum déneminde, sera gazi emisyonlarinin Kapsam
1 ve 2’den kaynaklanan mutlak miktarini, metrik ton cinsinden (esdeger karbon dioksit (CO2) tonu
olarak ifade edilen) ve GHG Protokoliine gore hesaplanarak bildirmelerini gerektirir (IFRS S2,
par.29 (a).ii). "Mutlak briit sera gaz1 emisyonu" (absolute gross CO2 emissions) terimi, belirli bir
donemde iiretilen toplam emisyonlar1 ifade ederken, "yogunluk" terimi, diger ilgili birimlere gore
tiretilen emisyonlarin hacmini belirtir (6rnegin: iiriin basina karbon emisyonu). (GHG Protocol,
2004)
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2.2. IPPC Metodolojisinde Tier Kavrami

Metodoloji yukarida da bahsi gecen 2006 IPCC Rehberlerinde agiklanmustir. Ozellikle kilavuzun
giris boliimiinde Tier kavramindan bahsedilmektedir. Tier bir seviyedir, metodolojik karmasiklik
diizeyi gostergesidir. Genel olarak ii¢ seviye sunulur. Tier 1 temel yontemdir, Tier 2 orta ve Tier
3 karmasiklik ve verinin bulunmasi ve uygulanmasi agisindan en zorlayici olamidir. Tier 2 ve 3
daha iist diizey yontemler olarak kabul edilir ve daha dogru sonuglara ulasmaya olanak verdikleri
diisiiniiliir}(IPCC, 2006). Ayrica metodolojide kullanilan denklemler 2006 IPCC Kilavuzlarinda,

ozellikle 4.boliimde detaylartyla agiklanmustir.

A

Tier 3

*En Fazla Detaymn Oldugu Hesaplama Yaklagimi
» Tesise Ozgii Emisyon Faktdrlerinin Kullanim
*En Az Belirsizlik

Tier 2

* Orta derece Zorlukta Hesaplama Yaklagimi
¢ Ulusal Emisyon Faktorlerinin Kullanimi
* Tier 1'e Gore Belirlisizlikte Azalma

A A

Tier 1

*Kolay Hesaplama Yaklagimi
* Uluslararas1 Emisyon Faktorlerinin Kullanimi
* Yiiksek Belirlisizlik

Kaynak: Booysen et al. (2018), s.29

Sekil 2. Tier Kavrami ve Seviyeleri

Kapsam 1 ve 2 emisyonlarin1 dogrudan izleyen veya 6l¢en ¢ok az kurulus bulunmaktadir. Yakat
satin alim hacmi, Kapsam 1 faaliyetlerine iliskin veri 6rnegi olarak kullanilabilirken, sayagta
oOlciilen elektrik tiiketimi, Kapsam 2 faaliyetlerine iligskin veri 6rnegi olabilir. Temel 6l¢iim yontemi

olan Tier 1 yaklagiminda, tahmini satin alinan ve kullanilan yakit miktarin1 varsayilan bir CO2

1 https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/1_Volumel/V1_1_Ch1_Introduction.pdf
2 https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/1_Volumel/V1_4 Ch4_MethodChoice.pdf
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emisyon faktoriiyle ¢arparak CO2 emisyonu asagidaki gibi hesaplanir (IPCC, 2006; GHG
Protocol, 2004):

Faaliyet x Emisyon Faktorii x Kiiresel Isinma Potansiyeli=CO2 Esdegeri

* Faaliyet, sera gazi emisyonlarina neden olan bir faaliyet seviyesinin 6l¢limiidiir (6rnegin: her

ceyrekte tiiketilen yakit miktar1 veya elektrik tiikketimi kWh cinsinden).

* Emisyon faktorii, belirli bir kaynak i¢in sera gazlarinin faaliyet verisi basina ortalama
yogunlugunu belirtir. Emisyonlar, genellikle faaliyet verilerine dayali olarak hesaplanir ve bu
veriler, bir diizenleyici otorite veya sektorel bir kurulus tarafindan belirlenen varsayilan katsayilar
yerine, Ol¢iilen aktivite verilerinden elde edilir. CO2 emisyon faktoérii, CO2, CH4 (metan), CO
(karbonmonoksit), NMVOC (metan olmayan ugucu organik bilesenler) ve partikiil madde olarak

yayilan tiim karbonu dikkate alir.

» Kiiresel 1sinma potansiyeli (Global Warming Potential- GWP), her bir sera gazinin atmosferde
1s1y1 tutma kapasitesinin, CO2'ye gore Olglimiidiir. Bu, gazin ayni kiitlesinin diinyay1 1sitma
yeteneginin dl¢listidiir. GWP, farkli gazlarin iklim {izerindeki etkilerini 6l¢gmek i¢in ortak bir dlgek
saglar. CO2 disindaki gazlardan sz edildiginde, emisyonlar esdeger CO2'ye GWP degerleri
kullanilarak dontistiiriiliir. GWP ne kadar yiiksekse, gazin belirli bir siire icinde CO2'ye kiyasla
Diinya'y1 1sitma derecesi o kadar yiiksektir. Ornegin, azot oksit (N20) icin GWP, 100 yillik bir
stire boyunca CO2'nin 273 katina esittir (Forster, 2021). Bu iki gaz tarafindan {iretilen emisyonlari
hesaplamak i¢in litre basina CH4 ve N20O emisyon faktorleri kullanilmalidir. Ayrica, CH4 ve N20
emisyonlarini ilgili GWP degeri ile ¢arparak esdeger CO2'ye (CO2e) dontstiiriilmelidir.

Halihazirda diinyada genel olarak her iilkenin kendi emisyonlarmni heniiz net bir sekilde
Olciimlememeleri ve hesaplamalari basitlestirmek adina IPCC Tier 1 metodu en ¢ok kullanilan
metodolojidir. Hesaplamada gerekli olan yakitlarin net kalorifik degerleri, emisyon faktorleri,
gazlarm GWP’leri IPCC’nin yayimladigi metodoloji raporlarinda bulunmaktadir (IPCC, 2006;
IPCC, 2019).
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3. Sera Gazi Emisyon Olciimiiniin IFRS S2 Kapsaminda Incelenmesi

3.1.Kapsam 1 ve Kapsam 2 Sera Gazi1 Emisyonlarimin Ol¢iimii

Yukarida verilen tanimlar ve agiklamalar yardimiyla sera gazi emisyonlarinin dl¢tilmesi ve IFRS

S2 kapsaminda degerlendirilmesi 6rneklerden faydalanarak yapilacaktir.

Ornek: X isletmesi lojistik sektoriindedir ve bir kamyon filosu bulunmaktadir. Sirket, ilgili hesap
doneminde araglari tarafindan kullanilmak tizere 800000 litre dizel, 500000 litre benzin ve 400000
litre LPG satin almistir. Faaliyet verisi, yakilan yakit miktarina karsilik gelen 800000 litre dizel,
500000 litre benzin ve 400000 litre LPG’dir.

IFRS S2'nin B21 paragrafi, kuruluslarin sera gazi emisyonlarini hesaplarken dogrudan hesaplama
yapma durumunda bu degerleri kullanmalar1 gerektigini ve bu degerlerin en sonuncu IPCC
degerlendirmesine dayanmasi gerektigini belirtmektedir. Yanisira, isletmelerin kendilerini en iyi
temsil eden esdeger CO2’yi goOsteren ve doOniisimii yapilmis emisyon faktorlerini
kullanabileceklerini belirtilmigtir. IPCC degerlendirmesi sonucu elde edilen 100 yillik zaman
dilimini ele alan GWP degerlerini kullanmak zorunlu degildir (IFRS S2 par.B22 ve par.B29). Bu
durumda asagidaki hesaplamalarda ingiltere Cevre, Gida ve K&y Isleri Bakanlhig (Department for
Environment Food & Rural Affairs) olan DEFRA’nin veri setindenl (DEFRA, 2022)
yararlanilmigtir. Veri seti karbon dioksit esdegerlerini vermesi agisindan uygulama kolayligi
saglamaktadir. Toplam CO2 esdegerleri hesaplanmasinda kullanilan denklem IPCC 2006 Tier 1

yontemi Sera Gazi Protokolii (GHG Protocol) ile uyumludur.

Tablo 1. Kapsam 1 Sera Gazi Emisyonlarinin Hesaplanmasi

Yakit Cing Harcanan Miktar Birim  CO2ekg/birim CO2 kg/birim CH4 kg/birir N20 kg/birim Toplam CO2e (ton)
Dizel 800000 It 2,6988 2,66134 0,00026 0,0372 2159,04
Benzin 500000 It 2,75857 2,72417 0,00281 0,03159 1379,285
LPG 400000 It 1,55709 1,55491 0,00121 0,00097 622,836
|Gene| Toplam 4161,161|

Kaynak: Yazar tarafindan olugturulmustur.

Kapsam 2 emisyonlarinin hesaplanmasinda, elektrik tiiketimi (6rnegin sayag iizerinden) faaliyet
faktoridiir, ancak kullanilan yonteme gore emisyon faktorleri farklilik gosterir. GHG

Protokolii'niin Kapsam 2 hakkindaki bilgileri, iki yaklasim onerir: lokasyona dayali yaklasim ve

! https://assets.publishing.service.gov.uk/media/62aed8f6d3bf7f0af9463486/ghg-conversion-factors-2022-full-set.xls
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pazar temelli yaklasim. 11k yaklasima gore, enerjinin tiiketildigi aglarin ortalama sera gazi emisyon
yogunlugu Ol¢iiliir. Bu ol¢tim genellikle aglarin ortalama emisyon faktorleri tizerine veriler
kullanilarak yapilir. ikinci yaklasima gore ise, isletmenin bilingli olarak sectigi elektrik
kaynagindan gelen emisyonlar ol¢iiliir. Emisyon faktorleri, enerji liretiminin s6z konusu oldugu
ve satis ve alim amaciyla iki taraf arasinda yapilan bir sézlesme bilgilerinden veya bulundugu ve

bir s6zlesmeye dayanmayan nitelikteki beyanlardan elde edilir (GHG Protocol, 2004).

Y Tekstil A.S.’nin fiziksel olarak yerel agdan elektrik temin ettigini varsayalim. Bu agin ortalama
emisyon faktorii 250 g esdeger CO2/kWh'dir. Sirket, Z Yenilenebilir Enerji A.S. ile bir enerji satin
alma sozlesmesi yapmistir ve bu soézlesme kapsaminda yenilenebilir enerji sertifikalar1 (RES)
almaktadir. Bu sertifikalar, sifir emisyon faktorii (0 g esdeger CO2/kWh) Ongdrmektedir.
Dolayisiyla, Y Tekstil A.S.’nin tiikettigi elektrik i¢in Kapsam 2 emisyonlar1 lokasyona dayali
yaklagima gore 250 g esdeger CO2/kWh ve pazar temelli yaklasima gore 0 g esdeger CO2/kWh

emisyon faktorii ortaya ¢ikacaktir.

IFRS S2'min 29(a)(v) paragrafina gore, kuruluslar, kullanicilarin bu kapsamda meydana gelen
emisyonlart anlamalar1 ig¢in gerekli olan lokasyon temelli yonteme dayali olarak sera gazi
emisyonlar1 hakkinda bilgi saglamalidir. Ayrica, bu emisyonlar1 anlamak i¢in gereken herhangi

bir sozlesme dayali araglar hakkinda bilgi verilmelidir.

IFRS S2'nin 29(a)(ii1) paragrafi ise, kuruluslarin emisyonlarimi 6lgmek icin kullandiklar1 yaklagim

hakkinda bilgi saglamalarini gerektirir, 6zellikle:

o Kullanilan yontem, girdiler ve varsayimlar;

e Bu secimleri neden yaptiklari;

e Donem i¢inde bu konularda yapilan herhangi bir degisiklik ve bu degisikligin nedenleri;
hakkinda bilgi verilmesi beklenmektedir.

3.2. Organizasyonel Sinirlarin Tanim

Sera gaz1 emisyonlarini 6l¢tiigiinde ve bu konuda bilgi sagladiginda, kurulusun "organizasyonel
kapsamin1" tanimlamasi gerekmektedir. Bu kapsam, farkli yatirimlardan veya faaliyetlerden
kaynaklanan emisyonlarin, isletmenin Kapsam 1 ve Kapsam 2 emisyonlarina dahil edilip

edilmedigini ve hangi sekilde dahil edildigini belirlemeye yardimci olur.
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Bu ii¢ yaklasim, GHG Protokolii'niin 3. boliimiinde asagidaki gibi 6zetlenmektedir:

o Pay: Yatirimla iliskilendirilen Kapsam 1 ve Kapsam 2 emisyonlari, kurulusunun payina

gore isletme emisyonlarina dahil edilir.

e Finansal Kontrol: Yatinmla iligkilendirilen Kapsam 1 ve Kapsam 2 emisyonlarinin
toplami, kurulusun bu yatirimlar {izerinde finansal kontrole sahibi olmasi durumunda
isletme emisyonlarina dahil edilir. Finansal kontrol, ekonomik fayda elde etmek amaciyla
kurulusun mali ve operasyonel politikalar1 yonlendirebilecek durumda oldugunda

mevcuttur.

e Operasyonel Kontrol: Yatirimla iligkilendirilen Kapsam 1 ve Kapsam 2 emisyonlarinin
toplami, kurulusun bu yatirimlar {izerinde operasyonel kontrol sahibi olmasi durumunda
isletme emisyonlarina dahil edilir. Operasyonel kontrol, kurulusun kendi operasyonel
politikalarin1 olusturmak ve uygulamak i¢in gerekli tiim yetkilere sahip oldugunda

mevcuttur.

Tanimlanan organizasyonel sinirlara gore, belirli yatirimlardan veya faaliyetlerden kaynaklanan
emisyonlar farkli bir kategorilerde (6r: Kapsam 1, 2 veya 3) siniflandirilabilir. Ornegin, bir
yatirrmin organizasyonel siniri iginde oldugu belirlendiginde, bu yatirimla iliskilendirilen bazi

dogrudan ve dolayli emisyonlar Kapsam 1 veya 2'ye dahil edilebilir.

Ana Ortaklik

Bagl Ortaklik A Bagl Ortaklik B Istirak C Istirak D
%100 % 80 % 25 % 30

Sekil 3. Ortaklik Yapisi
Kaynak: Yazar tarafindan olusturulmustur.
Yukaridaki 6rnekte ana ortaklik, finansal raporlama ag¢isindan IFRS standartlarina gore finansal
tablolarin1 hazirlamaktadir. Bu kapsamda, A ve B isimli bagli ortaklarini1 konsolide eder ve istirak
olarak olarak kabul edilen C ve D sirketlerine yonelik yatirimlarinda 6zkaynak yontemini uygular.
Yukarida belirtilen oranlar, grubun konsolide finansal tablolarina dahil edilen sonuglari temsil

etmektedir.
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CO2 emisyonlarinin raporlanmasinda kullanilmak iizere, ana ortakligm A ve B bagh
ortakliklariin ve ayni1 zamanda D istirakinin operasyonel kontroliinii elinde bulundurdugu bilgisi
bulunmaktadir. Bir kurulusun operasyonel kontrolii elinde bulundurmasi, her zaman o isletmenin
faaliyetleri ile ilgili tiim kararlar1 alabilme yetkisine sahip oldugu anlamina gelmez. Bu nedenle,
bir kurulus bir bagka kurulus {izerinde operasyonel kontrole sahip olsa bile, IFRS 10 Konsolide
Finansal Tablolar standardi kapsaminda bu kurulusun konsolide edilmesi miinkiin olmayabilir.

Bu oOrnekte, ana ortakligin C istiraki iizerinde ne finansal ne de operasyonel kontrolii

bulunmamaktadir.
Tablo 2. Ana ortakligin Yatirimlardaki Pay1 ve Kontrol Iliskisi
Isletme Pay % Finansal Kontrol % Operasyonel Kontrol %
Bagli Ortaklik A 100 100 100
Bagli Ortaklik B 85 100 100
Istirak C 20 0 0
Istirak D 25 0 100

Kaynak: Yazar tarafindan olusturulmustur.

Eger ana ortaklik operasyonel kontrol temelli bir yaklasimi tercih ederse, Kapsam 1 ve Kapsam 2
emisyonlarmin hesaplanmasinda A ve B baglh ortakliklarinin %100' iiniin yan1 sira D istirakinin
%100 dikkate alinmalidir. Ana ortaklik, C istirakinin {izerinde herhangi bir isletme kontroliine
sahip olmadig icin, sirketin sera gazi emisyonlarmin Kapsam 1 ve Kapsam 2 emisyonlari

Olctimlerine dahil edilmez.
Sonu¢ ve Degerlendirmeler

IFRS S1 ve IFRS S2 iilkemizde 32414 (Miikerrer) sayili ve 29.12.2023 tarihli Resmi Gazete’de
ilan edildigi izere 01.01.2024 tarihinden itibaren TFRS S1 ve TFRS S2 adlar1 ile belirli kriterlere
sahip isletmelerde uygulanmaya baglanmistir. Aym1 sekilde diinyada da birgok iilkede bu
standartlarin uygulanmasi s6z konusudur. Olusturulan raporlarin etkin ve verimli olabilmesi

standartlarin dogru anlasilip uygulanmasi ile miimkiindiir.
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Bu calismada IFRS S2 standardi 6zellikle sera gazi emisyonlarinin hesaplanmasi konusundaki
yaklasimini ve bu standardin temelini olusturan kurum ve kuruluslar ve uygulamaya esas olan usul
ve yontemler iizerinde durulmustur. Oncelikle, IPCC’nin olusturdugu metodolojileri ve GHG
protokoliinii tanimak ve anlamak bu standartlarin anlagilmasinda elzemdir. Ayn1 zamanda
orneklerde de vurgulandigi tlizere Uluslararasi Finansal Raporlama Standartlar1 bahsi gegen
stirdiiriilebilirlik standartlarinin ayrilmaz parcgasidir. IFRS’lerdeki uygulama esaslar1 IFRS S1 ve
S2’ye yon verir niteliktedir. Bu nedenle 6zellikle IFRS S2’den s6z edilen bu calismada dikkat
edilmesi gereken unsurlardan biri IFRS’lerdeki diizeltmeler, iptaller veya diizenlenen yeni
standartlar neticesinde IFRS S2’de uyumlastirma yapilmasi gerekliligidir. Bunun yanisira GHG

Protokolii bu kapsamda degerlendirilmeli ve giincel standartlarla uyumlu hale getirilmelidir.

Ayrica belirtmek gerekir ki emisyon &lgiimlerinde veri setleri biiyiik dneme sahiptir. Ozelliklerin
iilkelerin ve sektorlerin bu anlamda kendilerini ivedilikle gelistirmeleri gerekmektedir. Bu sayede

olusturulan raporlar ihtiyaca uygun ve ger¢ege uygun bilgiyi paydaslara saglayacaktir.

Yazar Katkisi
KATKI ORANI ACIKLAMA KATKIDA
BULUNANLAR

Fikir veya Kavram Arastirma fikrini veya hipotezini Makalenin aragtirma

olusturmak konusu, literatiir taramasi,
orneklerin tasarimi, sonug
ve degerlendirme yazara
aittir
Literatiir Taramas1 Calisma i¢in gerekli literatiirii
taramak
Arastirma Tasarimi
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Calismanin yontemini, 6l¢egini

ve desenini tasarlamak

Tartisma ve Yorum Bulgularin degerlendirilmesinde
ve sonuglandirilmasinda

sorumluluk almak

Cikar Catismasi
Calismada yazarin herhangi bir kisi veya kurum ile ¢ikar ¢atismasi yoktur.

Finansal Destek

Bu calisma i¢in herhangi bir kurumdan destek alinmamastir.
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