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SELCUK UNIVERSITESI
SOSYAL VE TEKNIiK ARASTIRMALAR DERGISI

Yil/Year 2025- Sayy/Issue 25

AMAC VE KAPSAM

Amacg

Selguk Universitesi Sosyal ve Teknik Arastirmalar Dergisi, akademisyenler ve arastirmacilar tarafindan sunulan;
0zgiin, kaliteli ve bilimsel 6neme sahip yayinlar yayinlayarak, acik erisim yoluyla bilime, ilgili kurum ve
kuruluslara katkida bulunmay1 amaglamaktadir. Dergi yayin siirecinde bagimsiz ve ¢ift kor hakem uygulamasi
ile degerlendirilen 6zgiin makaleler, ac¢ik erisimli olarak ¢evrim i¢i yayinlanmaktadir. Gonderilen makaleler daha
onceden yaymlanmamis ve bagka bir yerde yayinlanmak {izere gonderilmemis, 6zgiin ¢aligmalar olmalidir. Dergi
kapsamina, gonderim ve yazim kurallarina uygun olarak gonderilen calismalar, oncelikle bigcimsel ve alan
uygunlugu acisindan ilgili editorler tarafindan degerlendirilir. Caligma konusu, benzerlik orani ve yazim kurallari
acisindan uygun olan makaleler, alaninda uzman en az iki hakeme bilimsel degerlendirme igin gonderilir. Makale
yaymlanmasina iligkin nihai karar, editér kurulu degerlendirmeleri ve hakem yorumlar1 dikkate alinarak bag
editér tarafindan verilir. Selcuk Universitesi Sosyal ve Teknik Arastirmalar Dergisi’nin Yaym Kurulu,
International Council of Medical Journal Editors (ICMJE), World Association of Medical Editors (WAME) ve
Committee on Publication Ethics (COPE) kriterlerine uymayi taahhiit eder.

Kapsam

Selguk Universitesi Sosyal ve Teknik Arastirmalar Dergisi, sosyal ve teknik alanda, belirtilen ¢alisma alanlarinda
0zglin, arastirma ve tarama makaleleri, derlemeler ve kisa bildiriler gibi 6zgiin bilimsel ¢alismalar1 yayimlayan
akademik bir dergidir.

Konu Kategorisi

Sosyal Bilimler: Isletme, Ekonomi, {letisim, Uluslararas: Iliskiler, Kamu Y®&netimi, Sosyal Konular, Kentsel
Caligmalar

Teknik Bilimler: Otomasyon & Kontrol Sistemleri, Bilgisayar Bilimi, Insaat ve Yap1 Teknolojisi, Miihendislik,
Uzaktan Algilama Bilim Alan1t: Sosyal Bilimler, Teknoloji

Yayn Dili

Tam Metin Yayin Dili:

* Birincil Dil: Tiirk¢e

» Ikincil Dil: Ingilizce

Tiirkce ve Latin Alfabesiyle Yazilan Icerik:

* Makale Bagh@: Tiirkge & Ingilizce

* Yazar Adi: (Latin Alfabesinde)

* Yazar Adresi: Tiirkce & Ingilizce (Latin Alfabesinde)

« Anahtar Kelimeler: Tiirk¢e & Ingilizce

» Kaynakga: Tiirkce (Latin Alfabesinde) Tam Metin: Tiirkce (Latin Alfabesinde)
Ingilizce ve Latin Alfabesiyle Yazilan Icerik:

» Makale Bashg: Tiirkge & Ingilizce

* Yazar Adw: (Latin Alfabesinde)

* Yazar Adresi: Tiirkce & Ingilizce (Latin Alfabesinde)

+ Anahtar Kelimeler: Tiirkge & ingilizce

« Kaynakea: ingilizce (Latin Alfabesinde) Tam Metin: Ingilizce (Latin Alfabesinde)



Makale Basvurular: ve Yaymlanma Sikhg

Selguk Universitesi Sosyal ve Teknik Arastirmalar Dergisi yilda iki (2) kez olmak iizere Haziran ve Aralik
aylarinda yayinlanan hakemli bilimsel bir dergidir. Gonderilecek makaleler, derginin amag ve kapsamina uygun,
0zglin ¢aligmalar olmalidir. Bir yazardan ayn1 yayin doneminde birden fazla makale kabul edilmez. Son génderim
tarihinden sonra gonderilen calismalar kabul edilmez. Daha Onceden yayinlanmamis, baska bir dergide
degerlendirme siirecinde olmayan ve tiim yazarlar tarafindan icerigi ve onaylanmis orijinal makaleler
degerlendirmeye alinir.

Okur Kitlesi

Selguk Universitesi Sosyal ve Teknik Arastirmalar Dergisi’nin hedef kitlesi; akademisyenler, uzmanlar,
arastirmacilar, doktora, yliksek lisans ve uzmanlik &grencileri yani sira bu alanlarla ilgili faaliyet gosteren
kisilerdir. Dergi, s6z konusu alanlarla ilgili akademik ve mesleki ¢aligmalarda aragtirma ve siirekli gelistirme
kiiltiirliniin yayginlagmasina katki saglamay1 hedefler.

Ucret Politikasi

Dergide makale yayini ve makale siireclerinin yiiriitiilmesi iicrete tabi degildir. Dergiye gonderilen ya da yayin
icin kabul edilen makaleler i¢in hi¢bir ad altinda isleme ticreti ya da gonderim ticreti alinmaz. SosyoTeknik
dergisi yayin politikalar1 geregi sponsorluk ve reklam da kabul etmemektedir. SosyoTeknik dergisinin tiim
giderleri Yayinci tarafindan karsilanmaktadir.

Makalelerin Ozgiinliigii
SosyoTeknik Dergisi daha dnceden bagka yerde yayinlanan ¢alismalar kabul etmez.

Hakemlik Tiirii

Cift Korleme: Intihal kontroliinden sonra, uygun olan makaleler bas editor tarafindan orijinallik, metodoloji,
islenen konunun 6nemi ve dergi kapsami ile uyumlulugu acisindan degerlendirilir. Editér, makalelerin adil bir
sekilde ¢ift tarafli kor hakemlikten ge¢cmesini saglar ve makale bicimsel esaslara uygun ise, gelen yaziyi
yurtiginden ve /veya yurtdisindan en az iki hakemin degerlendirmesine sunar, hakemler gerek gordiigii takdirde
yazida istenen degisiklikler yazarlar tarafindan yapildiktan sonra yayinlanmasina onay verir. Editorler, hakemler
ile yazarlar arasindaki tiim etkilesimlere aracilik eder.

COPE’un En lyi Uygulama ilkeleri

SosyoTeknik Dergisi, arastirma ve yayin etigi konusunda ulusal ve uluslararasi standartlara baglidir. Basin
Kanunu, Fikir ve Sanat Eserleri Kanunu ile Yiiksekogretim Kurumlar Bilimsel Aragtirma ve Yaymn Etigi
Yonergesi’ne uymaktadir. SosyoTeknik, Committee on Publication Ethics (COPE), Directory of Open Access
Journals (DOAJ), Open Access Scholarly Publishers Association (OASPA) ve World Association of Medical
Editors (WAME) tarafindan yayinlanan Uluslararas1 Etik Yayincilik ilkeleri’ni benimsemistir. Ayrica Tiirkiye
Editorler Caligtay1 Kararlarina da uymayi taahhiit eder.

intihali Onleme

Bu dergi, incelenmeye sunulan ¢alismalarda intihal olup olmadigini kontrol eder: On kontrolden gegirilen
makaleler, iThenticate yazilimi kullamilarak intihal igin taramir. Intihal/kendi kendine intihal tespit edilirse
yazarlar bilgilendirilir. Editorler, gerekli olmast halinde makaleyi degerlendirme ya da iiretim siirecinin ¢esitli
asamalarinda intihal kontroliine tabi tutabilirler. Yiiksek benzerlik oranlari, bir makalenin kabul edilmeden 6nce
ve hatta kabul edildikten sonra reddedilmesine neden olabilir. Bu oranin %20’den az olmasi beklenir.

Diizeltme, Geri Cekme, Endise ifadesi

Editorler, yaymlanan makalede, bulgulari, yorumlari ve sonuglar1 etkilemeyen kiiglik hatalar tespit edilirse
diizeltme yayinlamay1 diislinebilirler. Editorler, bulgular1 ve sonuglari gegersiz kilan biiyiik hatalar / ihlaller s6z
konusu oldugunda, makaleyi geri ¢ekmeyi diisiinmelidir. Yazarlar tarafindan arastirma veya yaym kotiiye
kullanmaya yonelik olasilik s6z konusu ise; bulgularin giivenilir olmadigina ve yazarlarin kurumlarinin olay1
sorusturmadigina dair kanitlar var veya olasi sorusturma haksiz veya sonugsuz goriiniiyor ise, editdrler endise
ifadesi yaymlamayi diistinmelidir. Diizeltme, geri ¢ekme veya endise ifadesi ile ilgili olarak COPE ve ICJME
yonergeleri dikkate alinir.



Hakem Raporlarinin Saklanmasi
SosyoTeknik makale inceleme siirecine ait tiim kayitlar1 arsivlemekte ve korumaktadir.

Oz ve Anahtar Kelimeler
Makaleler, elektronik aramay1 kolaylastirmak icin 150-200 kelimelik 6zet ve 3-5 aras1 anahtar kelime icermelidir.

Yazarhk ve Katkida Bulunma
Makale yayinlanmak iizere Dergiye gonderildikten sonra yazarlardan higbirinin ismi, tiim yazarlarin yazili izni
olmadan ¢ikarilamaz ve yeni bir isim eklenemez. Ayrica yazar sirasi degistirilemez.

Anket ve Miilakata Dayanan Calismalarin Yayim

SosyoTeknik Dergisi yaym kurallar1 geregince, Etik Kurul izni/yasal/6zel izin gerektiren ¢alismalarda, Etik
Kurul Izninin nereden, hangi kapsam, hangi tarih ve say1 numarasinda alindigimi belirten ifadeyi, makalenin
Dergiye sunulmasi esnasinda makale i¢erisinde mutlaka belirtilmesi gerekmektedir.

Tam Metinlere Erisim
SosyoTeknik agik erisimli bir dergidir. Okuyucular, kaydolmaksizin derginin tam metnine ulagabilirler.

ETIiK iLKELER VE YAYIN POLITIKASI

Etik ilkeler

SosyoTeknik dergisi, arastirma ve yayin etigi konusunda ulusal ve uluslararasi standartlara baglidir. Basin
Kanunu, Fikir ve Sanat Eserleri Kanunu ile Yiiksekogretim Kurumlar Bilimsel Aragtirma ve Yayin Etigi
Yonergesi’ne uymaktadir. SosyoTeknik, Committee on Publication Ethics (COPE), Directory of Open Access
Journals (DOAJ), Open Access Scholarly Publishers Association (OASPA) ve World Association of Medical
Editors (WAME) tarafindan yaymlanan Uluslararasi Etik Yaymcilik Ilkeleri’ni benimsemistir. Ayrica Tiirkiye
Editorler Caligtay1 Kararlarina da uymayi taahhiit eder.

SosyoTeknik dergisinde uygulanan yayin siirecleri, bilginin tarafsiz ve saygin bir sekilde gelisimine ve
dagitimina temel teskil etmektedir. Bu dogrultuda uygulanan siiregler, yazarlarin ve yazarlari destekleyen
kurumlarin ¢aligmalarinin kalitesine dogrudan yansimaktadir. Hakemli ¢aligsmalar bilimsel yontemi somutlagtiran
ve destekleyen ¢alismalardir. Bu noktada siirecin biitiin paydaslarinin (yazarlar, okuyucular ve arastirmacilar,
yayinci, hakemler ve editorler) etik ilkelere yonelik standartlara uymasi dnem tagimaktadir. SosyoTeknik Dergisi
yayin etigi kapsaminda tiim paydaslarin asagidaki etik sorumluluklari tasimasini beklenmektedir:

* Makalelerde kullanilan verilerin manipiile edilmesi, carpitilmasi ve uydurma verilerin kullanilmasi gibi
durumlar tespit edilirse, makale yazarinin g¢alistigi kuruma bu durum resmi yollardan bildirilecek ve makale
reddedilecektir. SosyoTeknik Dergisi, editor ve/veya hakemler tarafindan verilen doniitlere gore yazarlardan
analiz sonuglaria iligkin ¢ikt1 dosyalarin isteme hakkina sahiptir.

* Tebligden iiretilen makalelerin degerlendirmeye alinabilmesi i¢in yazarin makalesini, “Caligmam, daha 6nce
yayimlanmamistir ve yayimlanmayacaktir." seklinde 1slak imzali taahhiitname ile birlikte gondermesi gereklidir.
Zira duplication/tekrar yayimn/bilimsel yaniltma/coklu yayin sugtur.

« TUBITAK Yayin Etik Kurulu'na gore tekrar yayin, ayni arastirma sonuglarini birden fazla dergiye yayim igin
gondermek veya yayimlamaktir. Bir makale onceden degerlendirilmis ve yayimlanmigsa bunun disindaki
yayinlar tekrar yayin sayilmaktadir.

* Yayina hazirlanan ¢aligma; kitap boliimii, yayinlanmamis teblig metni ile yiiksek lisans veya doktora tezinden
iiretilmis ise mutlaka ¢alismanin ilk sayfasinda Tiirk¢e ve Ingilizce olarak bu husus belirtilmelidir.

Yayin Politikasi

*Arastirmanin sinirsiz bir sekilde yayilmasi 6zellikle yazarlar, okuyucular ve fon saglayanlar i¢in 6nemlidir.
SosyoTeknik Dergisinde yayimlanan makaleler, Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi: (CC BY-
NC 4.0) lisansi altinda agik erigim olarak yayimlanir.

\



*SosyoTeknik Dergisi’nin web sayfasinda yayinda olan makaleler ve degerlendirme agsamasinda olan makalelere
ait gizli bilgiler sadece derginin belirtilen amaglar1 dogrultusunda kullanilacaktir; farkli herhangi bir amag i¢in
veya diger kisilerin kullanimina agilmayacaktir.

*SosyoTeknik Dergisi’ne gonderilen makalelerin tiim degerlendirme asamalarinda makale yazarlari ile makaleyi
degerlendiren hakem kimlikleri ¢ift korleme ile gizlenmektedir. Makalelerin yaymlanmasi igin iki olumlu hakem
raporu gereklidir.

*SosyoTeknik Dergisine sunulan ¢alismalarin inceleme ve yaym silirecinin 3 ayda tamamlanmasi
ongoriilmektedir. Ancak, editdr veya hakemlerin yazar (lar)dan diizenleme yapmasi istedigi ve yazar(lar)in
diizenlemeyi tamamladig: siire bu siireye dahil degildir. Yayimlanmig bir makalede diizeltme yapilamaz. Ancak
yazar diizeltme talebinde bulunmasi durumunda diizeltme talebinden sonraki sayida kisa bir diizeltme metni
yayinlanabilir,

*SosyoTeknik Dergisinin Yaymn Kurallar1 geregince, yazarlardan makale goénderim ve yayin iicreti
alimmamaktadir. Dergimizde makale gonderimi iicretsizdir.

*SosyoTeknik Dergisinin yayinlamis oldugu tiim makaleleri tam metin olarak, derginin i¢indekiler, kapak sayfasi
ve say1 tam dosyalar1 olarak DERGIPARK sistemi iizerinde arsivlenmekte ve tiim kullanicilarin erisimine
sunulmaktadir.

*SosyoTeknik Dergisi herhangi bir reklam ve sponsorluk kabul etmemekte ve yayin sayfasinda bunlara yer
vermemektedir.

*SosyoTeknik dergisine gonderilen makaleler Yazar(lar) tarafindan kisisel kullanima acik olan iThenticate

yazilimi ile kaynaklar hari¢ olmak iizere intihale karsi kontrol edilmektedir. Yapilan kontrollerde benzerlik
oraninin %20'nin altinda olmasi ve tek kaynak benzerlik oraninin %5°1 gegmemesi gerekmektedir.

VI



ILETiSIM

Bize Ulasin
Bizimle iletisime gegmenin en iyi yolu e-postadir.
Tiim editorlerin bireysel iletisim bilgileri mevcuttur ve Editor Kadrosu bulunabilir.

Editoryal Yetkili

Ad Soyad: Asst. Prof. Dr. Aysegiil Ergun

ORCID: 0000-0002-8696-3320

E-posta: aysegul.kaya@selcuk.edu.tr

Tel: 0 (332) 834 03 06

Adres: Selcuk University Kadmhani Faik I¢il Vocational School Tepebast Mh. Faik Ali Igil. Cad. Cevre yolu
yani, Kadimhani

Sehir: Konya

Ulke: Tiirkiye

Posta Kodu: 42800

Etik Editorii

Ad Soyad: Aysenur Sakalak

ORCID: 0000-0002-8420-4718

E-posta: aysenur.sakalak@selcuk.edu.tr

Adres: Selcuk University Kadmham Faik I¢il Vocational School Tepebast Mh. Faik Ali Igil. Cad. Cevre yolu
yani, Kadinhani/KONYA

Tel: 0 (332) 834 03 06

Sehir: Konya

Ulke: Tiirkiye

Posta Kodu: 42800

Yayinevi

Selguk Universitesi Yaymlar1

ROR ID: https://ror.org/045hgzm75

ISNI: 0000 0001 2308 7215

Crossref: 501100007086

E-mail: yayinevi@selcuk.edu.tr

Tel: 0 (332) 223 80 00/ 0 (332) 223 80 01
Web: https://vayinevi.selcuk.edu.tr
Adres: Selcuk University Rectorate, Alaeddin Keykubat Campus, Akademi Mah. Yeni Istanbul Cad. No: 369
Selcuklu

Sehir: Konya

Ulke: Tiirkiye

Posta Kodu: 42130

itiraz
Bilimsel igerigini yanlis anladigimiz igin makalenizi reddettigimizi  diisiiniiyorsaniz, liitfen
sosyoteknik@selcuk.edu.tr adresinden editdr ekibimize bir itiraz mesaji génderin.

Sikayet
Sikayet, SosyoTeknik’in veya yazi isleri ekibimizin sorumlulugunda olan igerik, prosediirler veya politikalarla
ilgili olmaldir. Sikayetler dogrudan sosyoteknik(@selcuk.edu.tr adresine e-posta ile gonderilmelidir.
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AIMS AND SCOPE

Aim

SosyoTeknik aims to contribute to science and related institutions and organizations through open access by
publishing original, quality and scientifically significant studies presented by academics and researchers. Original
articles evaluated by independent and double-blind referee application during the publication process of the
journal are published online as open access. Submitted articles must be original works that have not been
previously published or submitted for publication elsewhere. Studies submitted to the scope of the journal in
accordance with the submission and spelling rules are primarily evaluated by the relevant editors in terms of
format and field suitability. Articles that are suitable in terms of study subject, similarity rate and spelling rules
are sent to at least two referees who are experts in their fields for scientific evaluation. The final decision
regarding the publication of the article is made by the editor-in-chief, considering the evaluations of the editorial
board and the comments of the referees. The Editorial Board of SosyoTeknik undertakes to comply with the
criteria of the International Council of Medical Journal Editors (ICMJE), World Association of Medical Editors
(WAME) and Committee on Publication Ethics (COPE).

Scope
SosyoTeknik is an academic journal that publishes original scientific studies in the social and technical fields,
such as research and survey articles, reviews and short papers in the specified fields of study.

Subject Category:

Social Sciences: Business, Economics, Communication, International Relations, Public Administration, Social
Issues, Urban Studies

Technical Sciences: Automation & Control Systems, Computer Science, Construction and Building Technology,
Engineering, Remote Sensing

Field of Science: Social Sciences, Technology

Publication Language

Full Text Publication Language:

* Primary Language: Turkish

* Secondary Language: English

Content Written in Turkish and Latin Alphabet:

* Article Title: Turkish & English

* Author's Name: Turkish (in Latin Alphabet)

* Author's Address: Turkish & English (Latin Alphabet)
» Keywords: Turkish & English

* Bibliography: Turkish (in Latin Alphabet)

Full Text: Turkish (Latin Alphabet)

Content Written in English and Latin Alphabet:

* Article Title: Turkish & English

* Author's Name: Turkish (in Latin Alphabet)

* Author's Address: Turkish & English (Latin Alphabet)
» Keywords: Turkish & English

* Bibliography: English (Latin Alphabet)
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Bu aragtirmada Web of Science (WoS) veri tabanindan saglanan Endiistri 4.0 ile ilgili makalelerin gorsel haritalama teknigi
kullanilarak bibliyometrik analizi yapilmistir. Arastirmada toplam 9763 adet makalenin performans analizi yapildiktan sonra
gorsel haritalama i¢in VOSviewer paket programi kullanilarak bibliyometrik analizi yapilmistir. Endiistri 4.0 konusunda en
cok makale ve atif sayisinin 2022 yilinda oldugu tespit edilmistir. Bu konuda en ¢ok makale yaymmlayan iilkenin Italya
oldugu saptanmustir. Bu alanda en ¢ok makale yayimlayan yazarin “Kumar, A” oldugu belirlenmistir. Bu konuda en ¢ok atif
alan yazarin “Wan, J.” oldugu saptanmistir. Bu arastirma alaninda en ¢ok atif alan kaynagin “International Journal of
Production Research” oldugu tespit edilmistir. Endiistri 4.0 makalelerinde en ¢ok kullanilan anahtar kelimelerin “Endiistri
4” ve “Nesnelerin Interneti” oldugu belirlenmistir. Bu konuda en ¢ok ortak atif alan yazarmn “Tao, F” oldugu tespit edilmistir.
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Abstract

In this research, bibliometric analysis of Industry 4.0 related articles from the Web of Science (WoS) database was conducted
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Giris

Son zamanlarda, neredeyse biitiin sektorlerdeki isletmeler, giincel teknolojileri kesfetmek ve bunlardan
faydalanmak amaciyla birtakim girisimlerde bulunmaktadir. Bu ¢ogunlukla temel is operasyonlarin
doniistiriilmesini kapsamakla birlikte {riin, silireg, Orgiit yapist ve yonetimle ilgili kavramlart da
doniistiirebilmektedir. Isletmelerin bu karmasik doniisiimleri yonetmek amaciyla yonetim uygulamalar
olusturmas1 gerekli olmaktadir. Isletmeler kendi biinyelerindeki dijital doniisiimlerin koordinasyonunu,
onceliklendirmesini ve uygulamasim biitiinlestirmek amaciyla bir dijital doniisiim stratejisini formiile etmesi
onemli olmaktadir. Dijital doniisiim stratejileri farkli bir perspektifi benimsemekle birlikte farkli hedefleri de
takip edebilmektedir. Dijital doniisiim stratejileri olarak firiinlerde, hizmetlerde, is modellerinde dijital
teknolojilerin kullanilmasiyla birlikte ayn1 zamanda miisteri tarafinda da dijital uygulamalarn kapsamaktadir
(Matt vd., 2015: 339-340).

Endiistri 4.0 sadece endiistri ile ilgili olmamaktadir. Bununla birlikte dijital entegrasyon ve akilli miithendislik
sistemleri araciligiyla gergeklestirilen dijital doniistimle de ilgilidir. Endiistri 4.0, farkli teknolojiler araciligiyla
makinelerin birbirleriyle iletisim kurarak ilgili islevleri gerceklestirmesi seklinde agiklanmaktadir (Muhuri vd.,
2019: 218). Glinlimiizde isletmelerin, liniversitelerin ve arastirma merkezlerinin ¢alismalarin1 Biiyiik Veri, Bulut
Bilisim, 3D Baski, Siber Giivenlik, Otonom Robot, Nesnelerin Interneti, Artirilmis Gergeklik, Simiilasyon vb.
gibi farkli teknolojilerin entegrasyonunu kapsayan Endiistri 4.0 tizerine yogunlastirdigi gériilmektedir. Bundan
dolay1 Endiistri 4.0 son donemlerde isletmelerin ve kuruluslarin is ve iiretim siireclerinde doniisiim saglamaktadir.
Bu doniisiim, sanal ve fiziksel ortam arasindaki sinirlari ortadan kaldiran, ¢alisanlari, makineleri, iiriinleri, iretim
sistemleri ve siirecleri biitiinlestiren yikici teknolojik gelismelerden olugmaktadir. Bu doniigiimiin igletmelere ve
kuruluslara sagladigi faydalar; iiretim siireglerini gergek zamanli olarak izleme, {iretim siireclerini iyilestirme,
verimliligi artirma, tiretkenligi artirma, gevikligi artirma, tedarik zincirini gergek zamanl takip edebilme, daha
yiiksek is stirekliligi, tiiketicilere kigisellestirme ve Ozellestirme imkani sunma, siirdiiriilebilirlik ve yeni is
modelleri gelistirme olanag1 saglama seklinde ifade edilmektedir. Endiistri 4.0 ve onu miimkiin hale getiren
teknolojilerin hizli gelisimi sebebiyle arastirmacilarin hangi konulara odaklandigmin analiz edilmesi ve
gorsellestirilmesi bu donemde gelisme ve ilerleme i¢in gerekli olmaktadir (Cobo vd., 2018: 364-365; Pereira ve
Romero, 2017; Gedik, 2021).

Bibliyometrik analiz; belli bir arastirma alanina yonelik literatiirdeki mevcut egilimleri analiz etmeye olanak
saglayan, gelecekteki arastirmalar i¢in rehber olan ve motivasyon saglayan bir analiz tiirii olmaktadir. Esasen bu
analiz, bir aragtirma alaninin genel bir taslagini ve genel bir yapisini sunmaktadir (Muhuri vd., 2019: 218). Bu
arastirmanin amaci, Endiistri 4.0 konusunun Web of Science (WoS) veri tabaninda 2013-2023 yillar1 arasindaki
yayimlanan makaleler {izerinden bibliyometrik olarak analiz edilmesidir. Bu ¢ergevede arastirma, Endiistri 4.0
alaninda son yillarda artan akademik ilgiyi sistematik bicimde ortaya koymak amaciyla WoS veri tabanindaki
yaynlar lizerinden gorsel haritalama teknikleriyle desteklenen bir bibliyometrik analiz sunmaktadir. Endiistri 4.0
alaninda yapilan aragtirmalarin bibliyometrik analiziyle ilgili literatiirde bir bosluk oldugu belirlenmistir.
Literatiirde bu kapsamda yapilmis arastirmalar sinirh olup (6zellikle Tiirkiye merkezli), bu arastirma disiplinler
arasi ve uluslararasi egilimleri nicel olarak belirleyerek bu boslugu doldurmay1 hedeflemektedir. Bu aragtirmadan
elde edilen sonuglar, Endiistri 4.0 alaninda ¢aligma yapacak arastirmacilara alana dair biitiinsel bir 6ngorii
sunmaktadir. Ayni zamanda uygulayicilara da Endiistri 4.0’1n gelisimine yonelik bir perspektif saglamaktadir.

1. Kavramsal Cerceve

Endiistri kavrami, ¢ok fazla mekanik ve otomatiklestirilmis bir sekilde maddi {iriinler {ireten bir ekonominin bir
boliimiini olusturmaktadir. Sanayilesmenin baslamasindan beri teknolojik sigramalar son yillarda endiistriyel
devrim olarak isimlendirilen paradigma degisimlerine sebep olmustur. Birinci Endiistri Devrimi, makinelesme
anlaminda ortaya ¢ikmustir. Ikinci Endiistri Devrimi, elektrik enerjisinin yogun bir sekilde kullanimiyla ortaya
cikmistir. Ugiincii Endiistri Devrimi, dijitallesme anlaminda ortaya ¢ikmustir. Son olarak Dérdiincii Endiistri
Devrimi ortaya ¢ikmistir. Boylelikle, fabrikalar i¢indeki gelismis internet teknolojilerinin ve gelecege yonelik
teknolojilerin akilli nesneler alanindaki birlesimi, yeni bir paradigma degisimine yol agmigtir. Gelecekteki tiretim
vizyonu, modiiler ve verimli liretim sistemlerini icermektedir. Bununla birlikte iiriinlerin kendi liretim siireglerini
kontrol ettigi senaryolar1 kapsamaktadir. Bu durumda seri tiretimin ekonomik kosullar1 korunmakla birlikte tek
tek driinlerin bir parti boyutunda tiretimini ger¢eklestirmesi beklenmektedir (Lasi vd., 2014: 239).

Xu (2018), endiistri devrimlerini kisaca agiklamistir. Birinci Endiistri Devriminde su ve buhar giiciinden
faydalanilarak mekanik iiretim tesisleri meydana ¢ikmustir. Ikinci Endiistri Devriminde elektrik enerjisi yoluyla
Selcuk Universitesi Sosyal ve Teknik Aragtirmalar Dergisi | e-ISSN: 2146-7226
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seri {iretim ortaya ¢ikmustir. Ugiincii Endiistri Devriminde iiretim otomasyonunu gelistiren elektronik ve bilgi
teknolojileri ortaya ¢ikmistir. Dordiincti Endiistri Devriminde siber-fiziksel sistemlerin (CPS) kullanilmasiyla
birlikte endiistride paradigma degisimi harekete gee¢mistir (Xu vd., 2018: 2941-2942). Dordiincii Enddistri
Devrimi ile birlikte akilli fabrikalar ve her seyin interneti (IoE) konular1 giindeme gelmistir. Boylelikle insanlari,
nesneleri (makineler ve iiriinler gibi) ve verileri bir araya getirerek endiistriyel siirecleri diizenlemenin ve
yliriitmenin yeni yollar1 ortaya ¢ikmaktadir (Hermann vd., 2016: 3929).

Endiistri 4.0, iriinlerin ve makinelerin tamaminin internete baglandigi, birbirleriyle iletisim kurdugu, veri
aligverisi yaptigi, verileri topladig1 ve analiz ettigi ve siiregleri dagitilmis bir sekilde diizenledigi fabrikalar ve
tedarik zincirlerini kapsamaktadir. Bu veri odakli biitiinlesmis sistem, gelecekte daha esnek fabrikalarinin
olusmasini saglamakla birlikte iiretimde miisteri isteklerine daha iyi cevap verebilmeyi saglamaktadir. Ayni1
zamanda Endiistri 4.0 anlayisi; gercek zamanli kontrol, entegre bakim, daha iyi uyarlanabilirlik, tedarik zinciri
boyunca gelismis is birligi, daha iyi takip ve izleme yetenekleri, daha akilli iiriinler ve yeni is modellerini
saglamaktadir (Branke vd., 2016: 263-264). Endiistri 4.0 kavraminin temelini olusturan teknolojiler; Biiyiik Veri
ve Analitik, Otonom Robotlar, Simiilasyon, Yatay ve Dikey Sistem Entegrasyonu, Endiistriyel Nesnelerin
Interneti, Siber Giivenlik, Bulut Teknolojisi, Katmanli Uretim, Artirilmis Gergeklik olarak siralanabilir
(Riifmann vd., 2015: 4). Endiistri 4.0’1n temelini olusturan teknolojiler; iiretim operasyonlarinda tek tek ve biitiin
olarak maliyetleri azaltma, esnekligi artirma, hiz1 ve kaliteyi artirma gibi olanaklar1 saglamaktadir. Katmanli
iiretim ve robotik, ekonomik iiretim i¢in gerekli olan en az maliyeti saglamakla birlikte esnekligi ve {iretimi
baslatma hizim1 artirmaktadir. Nesnelerin interneti, blok zinciri ve dijitallesme, fabrikalar i¢inde ve mekansal
olarak dagmmik varliklar arasinda uzaktan ve ger¢ek zamanli izleme, tanimlama, kontrol ve optimizasyon
saglamaktadir. Boylelikle faaliyetleri dinamik ve hizli bir sekilde diizenleyebilen, kiiresel olarak dagitilmis ve
cevik bir {iretim ag1 miimkiin hile gelmektedir (Olsen ve Tomlin, 2020). Ozetle Endiistri 4.0’1n faydalari; {iretim
esnekligini artirma, kalite standartlarini iyilestirme, verimliligi ve iiretkenligi artirma, kitlesel kisisellestirmeye
imkan saglama, iiretim faaliyetlerinin optimizasyonuna katki saglama olarak siralanabilir (Gtileg, 2021).

Pereira ve Romero (2017), Endiistri 4.0’1n Siber-Fiziksel Sistemler ve Nesnelerin ve Hizmetlerin interneti olarak
iki ana itici gliclinlin oldugunu tespit etmistir. Cafnas vd. (2021), Endiistri 4.0’1n tasarim ilkelerinin; ara
baglanti/baglantisallik, merkezi olmayan karar verme, insan faktorii, zeka/farkindalik, birlikte calisabilirlik, bilgi
seffafligi, teknoloji, organizasyon, kavramsal cergeveler ve iiretim planlamasi oldugunu belirlemistir.
Ghobakhloo (2020), Endiistri 4.0’1n {iretim verimliligi ve is modeli inovasyonu gibi ekonomik stirdiiriilebilirlik
islevlerini gerceklestirme noktasinda katki sagladigini tespit etmistir. Oztemel ve Gursev (2020), Endiistri 4.0’1n
temel gereksinimleri olarak yenilik¢i liretim ortami, akilli mobilite, bulut bilisim yetenekleri ve bilgi giivenliginin
kabul edilebilecegini ifade etmistir. Hizam-Hanafiah vd. (2020), Endiistri 4.0’in en 6nemli hazirlik boyutlarini;
teknoloji, insan, strateji, liderlik, siire¢ ve inovasyon oldugunu tespit etmistir. Sony ve Naik (2020),
kuruluslarin/organizasyonlarin Endiistri 4.0’a hazir olup olmadigini degerlendirmeye yonelik bilesenleri; st
yonetimin katilimi ve bagliligi, Endiistri 4.0°a ¢alisanlarin uyumlulugu, akilli iiriin ve hizmetler, tedarik zincirinin
dijitallesmesinin kapsami, organizasyonel stratejinin hazirligi, organizasyonun dijitallesme diizeyi olarak
belirlemistir. Cetinkaya (2021), isletmelerin Endiistri 4.0 farkindaliginin inovasyon diizeyini artirdigini
saptamistir. Alkis vd. (2020), isletmelerde Endiistri 4.0 uygulamalarimin tagima yonetiminde operasyonel
verimliligi artirdigim tespit etmistir. Javaid vd. (2022), Endiistri 4.0’1n isletmelerde {iriinleri daha iyi verimlilikte
iretmeyi ve kaynak tiiketimini azaltmayi saglamasi acisindan g¢evresel olarak siirdiiriilebilir bir teknoloji
oldugunu ifade etmistir. Bai vd. (2020), Endiistri 4.0 teknolojilerinden olan nanoteknoloji, mobil teknoloji,
simiilasyon ve dronlarin otomotiv, elektronik, gida ve icecek, tekstil, hazir giyim ve ayakkabi sektorlerinde
stirdiiriilebilirlik tizerinde en yiiksek etkiye sahip oldugunu tespit etmistir.

2. Yontem

Bu aragtirmanin amaci, popiiler hale gelen Endiistri 4.0 konusunun Web of Science veri tabaninda 2013-2023
yillar1 arasindaki yayimlanan makaleler iizerinden bibliyometrik olarak analiz edilmesidir. Web of Science
(WoS) veri tabaninda arastirma yapilirken “Industry 4.0” anahtar kelimesiyle arama yapilmistir. Bu aramada
dokiiman tiirii olarak sadece makaleler taranmustir. Sonug olarak 9763 adet makale bu arastirmanin verisi
olmustur. Bu veriler araciligiyla bibliyometrik analiz yapilitken performans analizi ve gorsel haritalama
yontemlerinden faydalanilmistir. Bu arastirmanin akis semasi Sekil 1°de gosterilmektedir.

https://dergipark.org.tr/tr/pub/sosyoteknik
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Endiistri 4.0 Konusuyla Ilgili Makaleler

7
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Sekil 1. Arastirmanin akig semasi

Bibliyometri, bilimsel arastirmalarin bibliyografik unsurlarindan saglanan bilgilerin sayisal olarak analizler ve
istatistikler araciligiyla incelenmesidir. Bibliyometrik analizler tanimlayici nitelikte olarak yani belli bir yilda
yayimlanan aragtirma sayisinin tespit edilmesi i¢in yapilabilmektedir. Ayn1 zamanda bibliyometrik analizler
degerlendirici nitelikte olarak yani bir aragtirmanin kendisinden sonra gelen arastirmalari ne sekilde etkiledigini
belirlemek i¢in de yapilabilmektedir (Zan, 2019: 502). Bibliyometrik arastirmalar, arastirilan bilim dalina, iilke
ve/veya lilke gruplarina, kurumlara ya da yazarlara yonelik olarak bilimsel arastirmalarin degerlendirilmesine ve
mevcut duruma ait tespitlerde bulunulmasia imkan saglamaktadir. Bu tespitler ve bulgular g¢ergevesinde
arastirilan bilim dali, tilke, kurum vb. i¢in gelismeler ve gegmis durum ile birlikte gelecekteki durumlarina ait
degerlendirmeler gerceklestirebilmektedir (Sakar ve Cerit, 2013: 38).

Bibliyometrik arastirmalar bir bilimsel alandaki yeni aragtirmacilarin bir konunun kapsamini, olusan egilimlerini
ve zaman igindeki gelisimini belirlemelerine yardimci olmaktadir. Bu arastirmalar klasik bir literatiir
taramasindan farkli olmaktadir. Bibliyometrik analizler Web of Science gibi kapsamli veri tabanlar1 sayesinde
yapilabilmektedir. Bu veri tabani, Clarivate Analytics tarafindan yonetilen bir atif indeksleme hizmeti
sunmaktadir. Ayn1 zamanda Web of Science 1898 yilindan itibaren baslayan indeksleme kapsamiyla dergi,
konferans bildirisi gibi dokiimanlarin secici bir listesini saglamaktadir (Merediz-Sola ve Bariviera, 2019: 294).
Bibliyometrik analiz, bibliyografik veriler iizerinden nicel yontemle bilimsel literatiirii analiz etmek amaciyla
kullanilmaktadir. Ayn1 zamanda bu analizde bilimsel alanlar, dergiler, iilkeler vb. ayrintili olarak analiz
edilebilmektedir (Imani vd., 2019: 4). Bibliyometrik analiz, nicel bir gosterge olmakla birlikte bu analizde
incelenen arastirmalardaki yayinlarin kalitesi ve igerigi lizerine yorum yapilamamaktadir (Estabrooks vd., 2004:
302). Bibliyometrik analizde belirli bir alanin durumunu analiz etmek amaciyla iki 6nemli ydntem
kullanilmaktadir. Bunlar performans analizi ve bilimsel/gorsel haritalama yontemi olmaktadir. Performans
analizi esasen dergilerin, lilkelerin, kurumlarin ve yazarlarin atif ve literatiir dagilimlarin1 degerlendirmektedir.
Gorsel haritalamada ise veriler farkli gorsellestirme teknikleri aracilariyla dogrudan sunulmaktadir (Tang vd.,
2018: 1403). Yani gorsel haritalama, bilimsel alanlarin, konularin, yaymnlarin ve yazarlarin birbirleriyle nasil
iligkili olduklarinin goérsel bir temsilini ortaya koymaktadir (Small, 1999: 799).

Son yillarda bilgisayarlarin ve internetin gelismesiyle birlikte bibliyometrik bir arastirma yapmak ¢ok daha
ekonomik hale gelmistir. Zira toplanan veriler ¢evrim i¢i olarak mevcuttur ve farkli bilgisayar yazilimlar
araciligryla bibliyografik verilerden ilging sonuglar ¢ikarilabilmektedir. Bu arastirmada VOSviewer programinin
kullanilma sebebi, bibliyografik verilerin gorsel ve bilgilendirici haritalarini giiclii bir sekilde sunmasidir. Ayrica
VOSviewer programi, ortak atif, bibliyografik eslesme, anahtar kelime gibi analizleri kolayca yaparak bu analiz
sonuglarmin siniflandirilmasini miimkiin hale getirmektedir (Rialp vd., 2019).

Selcuk Universitesi Sosyal ve Teknik Aragtirmalar Dergisi | e-ISSN: 2146-7226
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3. Bulgular

Bu boliimde ilk olarak Web of Science (WoS) veri tabanindan elde edilen makalelere yonelik verilerin
performans analizi bulgular sunulmustur. Bu bulgular; yillara gore yayimlanan makale sayilari, yillara gore atif
sayilari, en fazla makale yayimlayan ilk 10 iilke, en fazla makale yayimlanan ilk 10 alan, en fazla makale yazan
ilk 10 yazar, en ¢ok atif yapilan ilk 10 makale olmaktadir. Daha sonra VOSviewer programi araciligiyla elde
edilen gorsel haritalama bulgular1 sunulmustur. Bu bulgular; ortak yazar ag haritasi, yazar atif ag haritasi, kaynak
atif ag haritasi, tilke atif ag haritasi, anahtar sdzciik ag haritasi, dokiimanlarin bibliyografik eslesme ag haritasi,
yazarlarin ortak atif ag haritasi olmaktadir.

3.1. Performans Analizi Bulgular:
3.1.1. Yillara Gore Yayimlanan Makale Sayilar

Endiistri 4.0’a iliskin yillara gére yayimlanan makale sayilart Sekil 2’de yer almaktadir. Diinya genelinde
Endiistri 4.0 ile ilgili 2013-2023 (2023 yili sadece ocak ay1) yillar1 arasinda toplam 9763 adet makale
yayimlanmistir. Bu konuda ilk makale 2013 yilinda yayimlanmistir. En ¢ok makale yayimlanan yil, 2022 yili
olmustur. Bu yilda 2741 adet makale yayimlanmistir. Boylelikle bu konuyla ilgili makalelerin son yillarda artis
gosterdigi gozlemlenmistir. 2023 yilinda da s6z konusu artisin devam edecegini sdylemek miimkiindiir.
Boylelikle literatiirde bu konuya yonelik ilginin artacagi sdylenebilir.

3000 2737 2741

2500
2000 1936
1500 1174
1000 615
310
200 4 15 32 102 | ] I 97
0 —_ f— —

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Sekil 2. Yillara gore yayimlanan makale sayilari
3.1.2. Yillara Gore Atif Sayilar

Endiistri 4.0’a iligkin yillara gore atif sayilar1 Sekil 3’de yer almaktadir. 2014 yilindan itibaren atif sayilarinda
diizenli bir artis egilimi goriilmektedir. Bu artig egilimi 2019 yilindan itibaren daha da hizlanmigtir. 2023 yilinda
da bu artig egiliminin devam edecegi sdylenebilir. Endiistri 4.0 konusuna yonelik makaleler artikg¢a atif sayilarinin
da arttig1 tespit edilmistir.
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Sekil 3. Yillara gore atif sayilari

https://dergipark.org.tr/tr/pub/sosyoteknik
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3.1.3. En Fazla Makale Yayimlayan ilk 10 Ulke

Endiistri 4.0’a iliskin en fazla makale yayimlayan ilk 10 {ilke Sekil 4’te verilmistir. En fazla makale yayinlayan
iilkeler incelendiginde; ilk sirada 1101 makale (%14,80) ile Italya, ikinci sirada 1097 makale (%14,74) ile Cin,
ticlincii sirada ise 898 makale (%12,07) ile Almanya yer almaktadir. Literatiirde Endiistri 4.0 alanina en ¢ok katki
yapan iilkenin italya oldugu tespit edilmistir. Gelismis iilkelerin Endiistri 4.0 konusuna yénelik ilgisinin yiiksek
oldugu sdylenebilir.
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Toplam 1101 1097 898 841 726 722 673 514 482 386
Toplam % 14.80% 14.74% 12.07% 11.30% 9.76% 9.70% 9.05% 6.91% 6.48% 5.19%

Sekil 4. En fazla makale yayimlayan ilk 10 iilke
3.1.4. En Fazla Makale Yayimlanan i1k 10 Alan

Endiistri 4.0’a iliskin en fazla makale yayimlanan ilk 10 alan Sekil 5’te yer almaktadir. Endiistri 4.0 konusunda
bir¢ok alanda gesitli arastirmalar yapilmistir. En fazla makale yayimlanan alanlar incelendiginde; ilk sirada 4627
makale ile miithendislik, ikinci sirada 2437 makale ile bilgisayar bilimi, {igiincii sirada 1713 makale ile isletme
ekonomisi alanlar1 bulunmaktadir. Literatiirde Endiistri 4.0 konusuna yonelik makalelerin biiyiik ¢ogunlugunun
mithendislik alaninda yayimlandig: tespit edilmistir.

5000 4627
4500
4000
3500
3000 2437
%888 1713
1500
1500 826 779 760 740 708 695 586
500 H B B B B B =
o~ > 5 5 NS > >
= <& 3 & ) © S
S &S S S
3 R Q¥ R S oS & S $
+ & & & & s S
& @ < o + S S
W _'\&\ & < )
o Q@A

Sekil 5. En fazla makale yayimlanan ilk 10 alan
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3.1.5. En Fazla Makale Yayimlayan ilk 10 Yazar

Endiistri 4.0’a iligkin en fazla makale yayimlayan ilk 10 yazar Sekil 6’te gosterilmistir. En fazla makale
yayimlayan yazarlar incelendiginde; ilk sirada 46 makale (%13,26) ile A. Kumar, ikinci sirada 45 makale
(%12,97) ile S. Kumar, {igiincii sirada ise 41 makale (%11,82) A. V. Bogoviz bulunmaktadir. Boylelikle Endiistri
4.0 alaninda en ¢ok makale yayimlayan kisinin A. Kumar oldugu ortaya ¢ikmustir.
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EToplam % 13.26% @ 1297%  11.82% @ 11.24% = 9.22% 8.65% 8.36% 8.36% 8.36% 7.78%

Sekil 6. En fazla makale yayimlayan ilk 10 yazar

3.1.6. En Cok Atif Yapilan ilk 10 Makale

Aragtirma kapsaminda WoS’tan elde edilen makalelerin toplam atif sayis1 66623 olmustur. Yine WoS araciligtyla
ilgili yazarlarin kendine yaptiklar atif sayilari hari¢ tutuldugunda toplam atif sayis1 60073’e diismiistiir. WoS’a
gore makale bagina diisen ortalama atif 15,52 olmustur. WoS’a gore h-index ise 146 olmustur. Tablo 1°de
Endiistri 4.0’a iligkin en ¢ok atif yapilan ilk 10 makalenin ilgili bilgileri (arastirma adi, yazar adi/adlari, yil, dergi
adi, atif sayisi) yer almaktadir. Buna gore en ¢ok atif alan makale, 1175 atif ile Xu, L. D. vd. tarafindan 2018
yilinda yayimlanan “Industry 4.0: state of the art and future trends” adli makale olmustur.

https://dergipark.org.tr/tr/pub/sosyoteknik
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Tablo 1. En cok atif yapilan ilk 10 makale

Future Directions

Hyun; Park, Jun Hee; Son, Ji
Yeon; Kim, Bo Hyun; Noh,
Sang Do

Manufacturing-Green
Technology

Arastirma Adi Yazar Adi/Adlarn Yih Dergi Ad1 Auf
Sayisi
Industry 4.0: state of the art and X}l, Li Da; Xu Eric L. ve Li 2018 Internat?onal Journal of 1175
Ling Production Research
future trends
Zhong, Ray Y.; Xu, Xun:
Intelligent Manufacturing in the Klotz, Eberhard; Newman, |2017 | Engineering 1008
Context of Industry 4.0: A Review | Stephen T
Liao, Yongxin; Deschamps,
Past present and future of Industry | Fernando; Rocha Loures, 5017 | International Journal of | ¢,
4.0-a systematic literature review Eduardo de Freitas; Pierin Production Research
and research agenda proposal Ramosi, Luiz Felipe
. . Sisinni, Emiliano; Saifullah,
Industrial Internet of Things: Abusayeed; Han, Song; 2018 IEEE Transactions on 33
Challenges, Opportunities and Jennehag Ulf; Gidlund, Industrial Informatics
Directions Mikael
Industry 4.0: A survey on i
ry : rvey Lu, Yang 2017 Journal qf Industrlal' 774
technologies applications and open Information Integration
research issues
Industry 4.0 technologies: Frank, Alejandro German; International Journal of
. . Dalenogare, Lucas Santos; 2019 . . 760
Implementation patterns in . Production Economics
; ; Ayala, Nestor Fabian
manufacturing companies
Industry 4.0 and the current status ik: Rii
Y Hofmann, Erik; Riisch, 2017 | Computers in Industry 691
as well as future prospects on Marco
logistics
- L Tao, Fei; Zhan, He; Liu IEEE Transactions on
Digital T Industry: State- of- > o
igital Twin in Industry: State- o Ang: Nee, A. Y. C. 2019 Industrial Informatics 685
the-Art
Towards smart factory for industry | Wang, Shiyong; Wan, Jiafu;
4.0: a self-organized multi-agent Zhang, Daqiang; Li, Di; 2016 | Computer Networks 651
system with big data based Zhang, Chunhua
feedback and coordination
Smart Manufacturing; Past Kang, Hyoung Seok; Lee, Ju International Journal of
Research Present Findings and Yeon; Choi, SangSu; Kim, 2016 Precision Engineering and 613
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3.2. Gorsel Haritalama Bulgular
3.2.1. Ortak Yazar Analizi

Ortak yazar analizi, yazarlarin bir dizi degiskene gére yaym hacmini ve birbirleri ile nasil baglant1 kurduklarim
ortaya koyan bir bibliyometrik analiz tiiriidiir (Mulet-Forteza vd., 2018: 3). Bu bibliyometrik analiz tiirii, bilim
insanlarinin bilimsel yaymlarla ilgili is birligi yaparak olusturduklari sosyal aglarin incelenmesine imkan
tanimaktadir. Ortak yazarlik yapmanin bilimsel yayinlarda bir is birligi dl¢iitii oldugu belirtilmektedir. Bununla
birlikte ortak yazarlik, diger iliskililik Ol¢iitlerine nazaran daha giiclii sosyal baglantilar1 ortaya ¢ikarmaktadir.
Boylelikle ortak yazarlik, aragtirma alanlarinin entelektiiel yapilarindan daha ¢ok sosyal aglar1 incelemek icin
elverisli olmaktadir. Ortak yazar analizinde bibliyografik veriler ilgili yazarlarin kurumsal baglantilarina ve
cografi konumlarina iligkin bilgileri kapsadigindan, kurumlar ve iilkeler acisindan da is birligi konular
incelenebilmektedir. Ortak yazar analizi; (i) bilimsel yayin birlikte yazildiginda yazarlar1 birbirine
baglayabilmesi, (ii) ilgili is birligine yonelik kanit saglayabilmesi, (iii) ilgili alanin sosyal yapisini ortaya
¢ikarabilmesi gibi faydalar saglamaktadir (Zupic ve Cater, 2015: 433-435).

En cok ortak aragtirma yapan yazarlar arasindaki baglanti/iligki giicii (yazarlar arasindaki is birligi iliskilerinin
giicii) Sekil 7’da yer almaktadir. Ortak yazar ag haritasin1 olusturabilmek i¢cin VOSviewer programi
kullanilmistir. Bu programda bir yazarin minimum dokiiman sayisi olarak “2” degeri ve bir yazarin dokiimanina
minimum atif sayisi olarak ise “2” degeri secilmistir. En ¢ok ortak arastirma yapan yazarlarin; Martinek (30
makale, 172 atif, 124 baglanti/iligki giicii), Wan (23 makale, 3058 atif, 93 baglant1 giicii) ve Kumar (21 makale,
454 atif, 81 baglant1 giicii) oldugu tespit edilmistir. Ortak aragtirmalar bu yazarlar etrafinda yogunlagmaktadir.
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Sekil 7. Ortak yazar ag haritasi

3.2.2. Auf Analizi

Atif sayisi, aragtirma kalitesinin bir kriteri olmaktadir. Ayni1 zamanda atiflar, yaymlanan bir arastirmanin ilgi
diizeyi ve Oneminin esas bir gostergesidir (Glynn vd., 2010: 4). Atif analizi, en 6nemli veri analitigi
yontemlerinden biri olmaktadir. Bu analiz, yazarlarin etkisini tespit etmek i¢in objektif bir gosterge olarak
karsimiza ¢ikmaktadir. Yani atif analizi, bir yazarin belli bir arastirma konusuna, metodolojiye ya da arastirma
alanina yonelik etkisini belirlemede fayda saglamaktadir. Bununla birlikte atif analizi; (i) konuyla ilgili akademik
katkilar1 ve bilgi kaynaklarimi degerlendirme, (ii) konuyla ilgili literatiir kullammmini inceleme, (iii) bilgi
yayilimmi takip etme, (iv) bilgi temsilini ve bilgi ¢ikarimini kolaylastirma, (v) arastirma alaninin
entelektiiel/dlisiinsel yapisini ortaya ¢ikarma gibi faydalar sunmaktadir (Rejeb vd., 2022: 11).

3.2.2.1. Yazar Atif Analizi

En ¢ok atif alan yazarlar arasindaki baglanti giicii Sekil 8’de yer almaktadir. Yazar atif ag haritasim
olusturabilmek i¢in VOSviewer programi kullanilmigtir. Bu programda bir yazarin minimum dokiiman sayisi
olarak “2” degeri ve bir yazarin dokiimanina minimum atif sayis1 olarak ise “2” degeri secilmistir. En ¢ok atif
alan yazarlari; Wan (23 makale, 3058 atif, 2589 baglant1 giicii), Xun Xu (26 makale, 2972 atif, 2114 baglanti
giicli) ve Ayala (7 makale, 1542 atif, 2197 baglant1 giicli) oldugu saptanmustir.
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Sekil 8. Yazar atif ag haritasi

3.2.2.2. Kaynak Atif Analizi

Endiistri 4.0 alaninda en ¢ok atif alan dergiler/kaynaklar arasindaki baglanti giicii Sekil 9’de yer almaktadir.
Kaynak atif ag haritasini olusturabilmek i¢in VOSviewer programi kullanilmistir. Bu programda kaynaklarin
minimum dokiiman sayis1 olarak ‘“2” degeri ve kaynaklarin minimum atif sayisi olarak ise “2” degeri secilmistir.
En ¢ok atif alan kaynaklarin; International Journal of Production Research (158 makale, 10205 atif, 4949 baglanti
giicll), IEEE Access (285 makale, 7537 atif, 2198 baglanti giicii) oldugu tespit edilmistir.
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Sekil 9. Kaynak atif ag haritasi
3.2.2.3. Ulke Atif Analizi

Endiistri 4.0 konusunda en ¢ok atif alan iilkeler arasindaki baglanti giicii Sekil 10°da yer almaktadir. Ulke atif ag
haritasini olusturabilmek i¢in VOSviewer programi kullanilmistir. Bu programda iilkelerin minimum dokiiman
sayisi olarak “2” degeri ve illkelerin minimum atif sayisi olarak ise “2” degeri secilmistir. En ¢ok atif alan
iilkelerin; ABD (721 makale, 20880 atif, 13240 baglant: giicii), Ingiltere (721 makale, 20690 atif, 13162 baglanti
giicii), Italya (1098 makale, 20152 atif, 12248 baglant: giicii) ve Hindistan (838 makale, 13895 atif, 13690
baglant1 giicii) oldugu saptanmustir.
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Sekil 10. Ulke atif ag haritas

3.2.3. Anahtar Sozciik Analizi

Anahtar s6zciik analizi, yayinlarda kullanilan en yaygin anahtar kelimeleri analiz etmektedir (Mulet-Forteza vd.,
2018: 3). Yani anahtar sozciik analizi arastirmalarin anahtar kelimeleri arasindaki iligkileri/baglantilar1 ve
etkilesimleri biitlinsel bir sekilde incelemeye olanak saglamaktadir (Li vd., 2020: 2).

Endiistri 4.0 konulu makalelerde en ¢ok kullanilan anahtar kelimeler arasindaki baglanti giicii Sekil 11°da
gosterilmektedir. Anahtar sozciikk ag haritasini olusturabilmek igin VOSviewer programi kullanilmistir. Bu
programda bir anahtar kelimenin minimum kullanilma sayis1 olarak “5” degeri secilmistir. En ¢ok kullanilan
anahtar kelimelerin; Endiistri 4 (1770 tekrar sayis1, 7123 baglant: giicii), Nesnelerin interneti (438 tekrar sayist,
1837 baglanti giicii), siirdiiriilebilirlik (371 tekrar sayis1, 1313 baglant1 giicii), Makine Ogrenmesi (359 tekrar
sayisi, 1323 baglant1 giicii), dijitallesme (290 tekrar sayisi, 1048 baglant:1 giicii), Blok Zincir (251 tekrar sayist,
1103 baglant1 giicii) oldugu tespit edilmistir.
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Sekil 11. Anahtar sozciik ag haritasi
3.2.4. Dokiimanlarin Bibliyografik Eslesme Analizi

Bibliyografik eslesme kavramini Fano ortaya atmistir. Fakat bu kavrami popiiler hale getiren arastirmaci
Kessler’dir. Bibliyografik eslesme analizinde iki yayin arasindaki eslesme birimi, bu iki yayin tarafindan
kullanilan bir atif unsuru olmaktadir. Iki yaymnm bibliyografik olarak eslesmesi icin bdyle bir atif unsurunun
olmas1 gerekmektedir. Buna gdre bibliyografik eslesme baglanti giicleri, ortak referanslarin sayisina bagh

https://dergipark.org.tr/tr/pub/sosyoteknik
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olmaktadir (Egghe ve Rousseau, 2002: 349). Kisaca iki yaymn aym ii¢iincii bir yayna atifta bulundugunda
bibliyografik eslesme meydana gelmektedir (Mulet-Forteza vd., 2018: 3).

Endiistri 4.0 konusunda dokiimanlara gore yazarlarin baglant1 giicii Sekil 12°de yer almaktadir. Dokiimanlarin
bibliyografik eslesme ag haritasini olusturabilmek icin VOSviewer programi kullanilmistir. Bu programda bir
dokiimanin minimum atif sayis1 i¢in “2” degeri se¢ilmistir. Endiistri 4.0 konusunda bibliyografik eslesme sayisi
en ¢ok olan yazarlarin dokiimanlari; Weking (2020) (71 atif, 47887 baglant1 giicii), Madsen (2019) (36 atif, 17742
baglant1 giicii), Cottey (2018) (4 atif, 12786 baglant1 giicli), Janmaijaya (2021) (5 atif, 12457 baglant1 giicii)
olarak saptanmuistir.
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Sekil 12. Dokiimanlarin bibliyografik eslesme ag haritasi
3.2.5. Yazarlarin Ortak Atif Analizi

Ortak atif analizi, bilimsel arastirmalarin benzer iliskilerini ortaya koymak amaciyla 1973 yilinda Henry Small
tarafindan ortaya atilmistir (Arslan, 2022: 37). Her iki yayin da {iglincii bir yaymin referans listesinde
bulunuyorsa, bu iki yayina birlikte veya ortak atif yapildig: belirtilmektedir. Bununla beraber ortak atif siklig1 ise
iki yayinin birlikte atif yapilma siklig1 seklinde agiklanmaktadir. Bibliyografik eslesme analizinde bir yayina atif
yapilan makale gruplarina odaklanildigi; ortak atif analizinde ise genellikle ciftler hdlinde gelen referanslara
odaklanildig1 ifade edilmektedir (Egghe ve Rousseau, 2002: 349).

Endiistri 4.0 konusunda atif yapilan yazarlarin baglant1 giicti Sekil 13’de gosterilmektedir. Yazarlarin ortak atif
ag haritasin olusturabilmek i¢in VOSviewer programi kullanilmistir. Bu programda bir yazarin minimum atif
sayist i¢in “20” degeri secilmistir. En ¢ok ortak atif alan yazarlar; Tao (1315 atif, 56716 baglant1 giicii), Xu (1289
atif, 55597 baglant1 giicii) Ivanov (963 atif, 48924 baglant1 giicii), Kagerman (943 atif, 37338 baglant1 giicii),
Muller (797 atif, 38233 baglant1 giicii), Kamble (695 atif, 37660 baglant1 giicii) olarak tespit edilmistir. S6z
konusu bu 6 yazarin Endiistri 4.0 alaninda 6nde gelen yazarlar oldugu ve ilgili alandaki diger yazarlarn etkiledigi
sOylenebilir.
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Sekil 13. Yazarlarin ortak atif ag haritasi
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Tartisma, Sonuc ve Oneriler

Son yillarda diinya genelinde Endiistri 4.0 hem akademik hem de pratik uygulama noktasinda yayginlasmaktadir.
Literatlirde Endiistri 4.0 ile ilgili farkli yontemlerle yapilan arastirmalar bulunmaktadir. Ancak Endiistri 4.0’1n
gelisimini biitiinclil olarak inceleyen bibliyometrik aragtirmalara gereksinim duyulmaktadir. Diinyada son
zamanlarda Endiistri 4.0 konusunu bibliyometrik olarak analiz eden arastirmalar (Cobo vd., 2018; Trotta ve
Garengo, 2018; Muhuri vd., 2019; Ahmi vd., 2019; Kipper vd., 2020 Lopes ve Martins, 2021; Grabowska ve
Saniuk, 2022; Teixeira ve Tavares-Lehmann, 2023) artmakla birlikte Tiirkiye’de bu aragtirmalar oldukga
sinirlidir. Bunun i¢in bu arastirmada Endiistri 4.0 alaninda yayimlanan makalelerin bibliyometrik analizi
yapilmistir.

Bu aragtirmada bibliyometrik analiz, performans analizi ve gorsel haritalama olmak tlizere 2 baslik altinda
gerceklestirilmistir. Performans analizi sonucunda; Endiistri 4.0 ile ilgili en ¢ok makale ve atif sayisinin 2022
yilinda gergeklestigi, en ¢cok makale yayimlayan iilkenin italya oldugu, en ¢ok makale yayimmlanan alanin
miihendislik oldugu, en fazla makale yayimlayan yazarin “Kumar, A.” oldugu tespit edilmistir. Gorsel haritalama
teknigi ile gerceklestirilen bibliyometrik analiz sonucunda; Endiistri 4.0 ile ilgili en ¢ok ortak aragtirma yapan
yazarin “Martinek, R.” oldugu, en ¢ok atif alan yazarin “Wan, J.” oldugu, en ¢ok atif alan kaynagin “International
Journal of Production Research” oldugu, en ¢ok atif alan iilkenin ABD oldugu, en ¢ok kullanilan anahtar
kelimelerin “Endiistri 4” ve “Nesnelerin Interneti” oldugu, en cok ortak atif alan yazarin “Tao, F.” oldugu,
bibliyografik eslesme sayisi en ¢ok olan yazarin dokiimani ise Weking (2020) oldugu saptanmastir.

Aragtirmanin sonuglari Cobo vd. (2018) ve Muhuri vd. (2019) gibi Onceki arastirmalarin sonuglariyla
ortiismektedir. Buna goére en fazla yaym yapan yazarlarin biiyiik ¢cogunlugunun miihendislik ve bilgisayar
bilimleri gibi teknik disiplinlerden geldigi goriilmektedir. Bu bulgu, Endiistri 4.0 ¢aligmalarinin agirlikli olarak
teknik temelli ilerledigini ve bu konudaki bilimsel tiretimin biiyiik 6l¢iide uygulamalr alanlarda yogunlastigin
gostermektedir. Ayrica ABD, Ingiltere ve Cin gibi iilkelerin bu alanda baskin olmasi, bu iilkelerdeki yiiksek
aragtirma yatirimlariyla iligkilendirilebilir. Bu baglamda Endiistri 4.0 literatiiriiniin teknik odakli gelismekte
oldugu, sosyal ve yonetsel boyutlarinin ise hala gelisime agik oldugu sdylenebilir.

Bu arastirma sonuglarinin Endiistri 4.0 ile ilgili calisma yapacak arastirmacilara ve uygulayicilara yol gostermesi
beklenmektedir. Arastirmanin verileri Web of Science (WoS) veri tabanindan elde edilmistir. Dolayisiyla Scopus,
TR Dizin gibi veri tabanlarinda yer alan veriler kapsam dis1 birakilmistir. Bu durum arastirmanin kisitini
olusturmaktadir. Gelecekte yapilacak bibliyometrik arastirmalarda farkli veri tabanlar1 ve farkli anahtar kelimeler
kullanilarak bu arastirmanin sonuglar1 karsilastirilabilir. Arastirma kapsaminda sadece Endiistri 4.0 ile ilgili
makalelerin incelenmesi amaglandigindan diger dokiiman tiirleri (konferans bildirileri, kitap vb.) kapsam dist
birakilmistir. Bu durum arastirmanin diger kisitin1 olusturmaktadir. Gelecekte yapilacak arastirmalarda diger
dokiiman tiirleri de eklenerek daha detayli sonuglar elde edilebilir. Aragtirmada bibliyometrik analiz, VOSviewer
programi araciligiyla yapilmistir. Gelecekte yapilacak arastirmalar, farkli programlar (SciMAT, BibExcel,
Bibliometrix, R-Studio) kullanilarak yapilabilir. Boylece Endiistri 4.0 farkli bibliyometrik 6zellikler ¢ergevesinde
incelenebilir.

https://dergipark.org.tr/tr/pub/sosyoteknik
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Abstract

This study investigates the application of artificial intelligence (AI) and image processing technologies within the textile
industry, specifically focusing on optimizing production processes. The primary aim was to assess the impact of Al and
image processing systems on inventory management of semi-finished products, production efficiency, and labor
optimization. Findings indicate substantial improvements, including a decrease in stock discrepancies, higher on-time
tracking rates, significant time savings in production, and reduced labor costs. Further analysis highlights the financial
advantages of technological integration, particularly in lowering production expenses. This research contributes to the
literature by demonstrating the practical benefits of these technologies in production management, offering insights that
could be applicable across other manufacturing sectors. Future research should explore the wider adoption of Al and image
processing technologies across various industries and investigate their potential environmental impacts within production
processes.
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Tekstil Sektoriinde Yar1 Mamul Stok Yonetimi icin Yapay Zeka ve Goriintii
Isleme Uygulamasi

M. Pasa GULTAS

Malatya Turgut Ozal Universitesi, Malatya , Tiirkiye

pasagultas@gmail.com, ROR ID: https://ror.org/01v2xem26

Oz

Bu caligmada, yapay zeka (Al) ve goriintii isleme teknolojilerinin tekstil endiistrisine entegrasyonunu ve iiretim siireclerinin
optimizasyonuna odaklanilmigtir. Bu arastirmanin temel amaci, yapay zeka ve goriintii isleme sistemlerinin uygulanmasini
takiben yar1 mamul envanter yonetimi, tiretim verimliligi ve isgiicii optimizasyonundaki gelismeleri incelemektir. Sonuclar,
stok hatalarinda 6nemli azalmalar, zamaninda takip oranlarmin arttigini, ¢esitli iiretim siireglerinde 6nemli zaman tasarrufu
sagladigin1 ve is¢ilik maliyetlerinde kayda deger bir azalma oldugunu ortaya koymustur. Ayrica liretim maliyetleri
diismiistiir ve bu da teknolojik entegrasyonun olumlu finansal etkisini gostermistir. Bu arastirma, tiretim ydnetiminde yapay
zeka ve goriintii islemenin pratik bir uygulamasini saglayarak, bu teknolojilerin operasyonel verimliligi nasil artirabilecegini
ve maliyetleri nasil azaltabilecegini gostererek mevcut literatiire katkida bulunmaktadir. Bulgular, diger imalat sektorlerinin
de benzer teknolojik gelismelerden yararlanabilecegini ve hem arastirmacilar hem de endiistri uygulayicilart i¢in degerli
bilgiler saglayabilecegini gostermektedir. Gelecekteki aragtirmalar, bu teknolojilerin farkli endiistrilerde daha genis
uygulamalarina odaklanmanin yani sira, iiretim siireglerinde yapay zeka ve goriintii islemenin gevresel etkilerini kesfetmeye
odaklanabilir.

Anahtar Kelimeler
Dijital Doniistim, Uretim Yonetimi, Yapay Zeka, Goriintii Isleme, Tekstil Endiistrisi
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Introduction

The textile industry is a critical economic sector on a global scale. It is therefore imperative that it undergoes
significant transformation, especially about sustainability, given its substantial environmental impact (Rathore,
2022, p. 234). This transformation encompasses objectives such as enhancing resource efficiency and minimizing
waste, particularly in production processes. Technological advancements are increasingly pivotal in achieving
sustainable development goals, including economic growth, environmental protection, and social equity, by
enhancing production efficiency and reducing environmental harm (Stock et al., 2018, p. 255; Akhtar et al., 2022,
p- 650).

The management of semi-finished goods stocks in the textile sector is widely regarded as being quite challenging.
Conventional monitoring techniques frequently result in an oversight of errors and inefficiencies. This oversight
can lead to initial time losses and increased costs over time. Indeed, the utilization of conventional methodologies
frequently engenders delays in production, thereby impeding businesses' capacity to align with contemporary
production methodologies. (Kaur, 2017, p. 40).

Conversely, contemporary production technologies, particularly those augmented by artificial intelligence, have
the capacity to address the intricacies inherent in all production processes with greater efficiency and ease. The
integration of artificial intelligence within production processes has been shown to enhance efficiency by
facilitating the processing of substantial data sets (Kaur, 2017, p. 40). Furthermore, advancements in image
processing technology, in conjunction with the development of artificial intelligence, have led to significant
progress in the field of error detection (Mohiuddin Babu et al., 2024, p. 2095). This technological breakthrough
has been shown to provide significant industrial benefits, increase production workflow, and reduce operational
losses and damage.

In this study, artificial intelligence and image processing technologies are utilized to overcome the difficulties in
the management of semi-finished stocks in a textile factory. On the other hand, the effective role of the
improvements brought by these technologies to production processes in sustainable development goals is also
emphasized. In the application phase, the data obtained from the integration of artificial intelligence and image
processing technology are analyzed and the effect of these technologies on optimizing production workflows is
emphasized. The findings made us realize the importance of the integration of technological integration in the
textile industry, especially in promoting sustainable development. The study also provides insights on how the
application of these technologies can improve production efficiency and greatly reduce environmental impacts.

1. Literature

The main objective of sustainable development is the long-term balanced operation of social, environmental and
economic paradigms. By minimizing environmental degradation and making the best use of natural resources,
we can leave a cleaner world for future generations. To achieve this, businesses aim to contribute to the process
by renewing their production processes with modern technologies while being environmentally friendly.
Especially in industrial production, technologies such as automation systems, data analytics and artificial
intelligence come to the fore in this context. In addition, while reducing waste, errors and inefficiencies, it also
develops technical solutions in terms of sustainability as it ensures efficient use of energy resources (Syafrudin
etal., 2024, p. 1).

The textile industry generally has a production structure that progresses with semi-finished stock. The overall
production processes for semi-finished products, which are considered unfinished, must be managed effectively.
The use of traditional manual tracking systems for this leads to problems such as human errors, inefficiencies
and unwanted waste of time. At the same time, these manual methods lead to delays in production and complexity
in inventory management. Therefore, there are difficulties in managing and tracking production processes (Kaur,
2017, p. 40).

In response, the incorporation of modern technologies, in particular artificial intelligence (AI) and image
processing, offers great opportunities for textile production improvement. Al enables the processing of large
datasets, which results in improved production methods and better efficiency of resource allocation.
Simultaneously, image processing technologies that make use of visual data recorded by sensors and cameras are
essential to accurate monitoring of inventories, efficient quality control, and timely identification of errors on
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production lines (Mohiuddin Babu et al., 2024, p. 2095). When combined, all these technologies are likely to
notably improve the administration of half-completed inventories, optimize production processes, and minimize
delays in operations.

This article explores the challenges associated with the management of semi-finished product inventories within
textile manufacturing facilities and examines the potential contributions of artificial intelligence and image
processing technologies in addressing these challenges. Furthermore, it highlights the improvements these
technologies provide to production methodologies and their significance in advancing sustainable development.
Through a comprehensive analysis of data derived from the implementation of Al and image processing, this
paper aims to demonstrate how these technologies can enhance the efficiency of production workflows. The
results demonstrate the great potential of the application of technology in the textile sector, especially in
promoting sustainable development. The research also delivers key messages about how the application of these
technologies can enhance the efficiency of production while substantially reducing environmental effects. The
key objective of sustainable development is the attainment of long-term equilibrium among social,
environmental, and economic factors. With the reduction of environmental degradation and maximum utilization
of natural resources, the objective is to make the world cleaner for future generations. To do this, companies are
adopting innovative technologies that enhance manufacturing processes with ecological sustainability preserved.
Notably, in the industrial production sector, technologies like automation systems, data analysis, and artificial
intelligence (Al) emerge as major tools to attain sustainable development goals. Moreover, advancements in
technology play a critical role in reducing waste, limiting errors, and eliminating inefficiencies, as well as
promoting the utilization of renewable energy sources where feasible (Syafrudin et al., 2024, p. 1).

The textile industry, while globally significant (Haber, 2014, pp. 128-140), faces considerable environmental
challenges. Textile production contributes to excessive natural resource consumption, water pollution, chemical
waste, and substantial energy use (Naqvi et al., p. 426). Therefore, developing a sustainable management
approach is crucial. Recent strategies to mitigate the environmental impact include using recyclable materials,
enhancing energy efficiency, reducing water consumption, and implementing effective waste management
systems (Hasanbeigi & Price, 2015, p. 30-33). These efforts require optimizing energy usage and minimizing
carbon emissions while maintaining efficient processes. Technological integration plays a pivotal role in this
transformation (Hassan et al., 2024, pp. 5-7).

In the context of production systems, semi-finished products — defined as items that have not yet reached their
final state (Stendahl & Eliasson, 2014, p. 14) — assume a pivotal role. However, the management of these
intermediate goods presents numerous challenges. The precise monitoring of semi-finished inventories is
imperative for ensuring efficiency and effective planning (Najlae et al., 2020, p. 1255). Conventional methods,
which frequently depend on manual tracking techniques, are susceptible to human error and inefficiencies that
can result in production delays (Sanders et al., 2016, p. 823). Inaccurate tracking hinders the identification of
bottlenecks in processes and the optimization of production processes, leading to resource wastage and extended
waiting times (Colledani et al., 2014, p. 777). This underscores the imperative for the adoption of more
sophisticated inventory management techniques.

The use of artificial intelligence (Al) and image processing technologies in business activities presents attractive
opportunities for improving the efficiency of operations. Al assists in managing big data, which means more
precise forecasting, better process optimization, and faster decision-making. Meanwhile, image processing plays
a role in quality control and inventory management by creating comprehensive conclusions from visual
information (Peres et al., 2020, pp. 122-123).

In the context of the textile industry, the integration of artificial intelligence with image processing technologies
has led to significant advances in the field of inventory management for semi-finished products. By using cameras
and sensors to capture real-time visual data, manufacturers can inspect every stage of the production process with
exceptional precision. Subsequently, Al algorithms interpret these data streams to provide real-time assessments
of the condition of semi-finished products, enabling immediate detection of disruptions or overstocking, and
facilitating timely interventions (Sarkar et al., 2023, pp. 200-230). These technologies improve inventory
tracking and control, preventing overproduction and optimizing production processes. Additionally, they ensure
that bottlenecks in production lines are detected in a timely manner, reducing delays. This level of technological
application is crucial for the transition to more efficient, sustainable and environmentally friendly production
processes. The integration of artificial intelligence and image processing in the textile industry is central to
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improving production processes as well as achieving sustainable development goals (Pawlicka and Bal, 2022,
pp. 20-21). In addition, the current digitalization of the textile industry is important for aligning production
processes with sustainability goals. Digitalization plays a dual role of reducing production costs, mitigating
environmental impacts, increasing competitiveness, and consequently reducing environmental footprints, as well
as increasing labor productivity. In conclusion, the application of artificial intelligence and image processing
technologies in the management of semi-finished inventories is crucial to compensate for production
inefficiencies and improve the trend towards sustainability (Merli et al., 2024, pp. 2-3).

The forward-looking effects of these technological innovations on the industry are significant. Likewise, Waqar
et al. (2024) investigated the applications of Al-powered image analysis and pattern recognition algorithms
(IAPRA) to drive digital transformation in the concrete industry. While the investigation unlocked IAPRA's
potential in terms of concrete detection, power assessment, and lifespan prediction, it also revealed obstacles such
as complexities in implementation, economic and regulatory issues, and technology integration issues. The SEM
analysis implied that removing these barriers would greatly improve quality control, allow for predictive
maintenance, and increase overall productivity.

Kim et al. (2022) presents a comprehensive work that explores the use of artificial intelligence in manufacturing.
In this work, the authors shed light on how artificial intelligence has the potential to revolutionize conventional
manufacturing processes in the framework of Industry 4.0. Given the limitations of artificial intelligence at
present, it is stated that research remains focused on enhancing its convergence with various engineering fields,
precision engineering, and manufacturing. The research seeks to encapsulate the astounding success of artificial
intelligence in the most productive and lucrative manufacturing industries. Here, the potential of artificial
intelligence to revolutionize the manufacturing industries is emphasized.

Amza and Cicic (2015) presented an artificial intelligence-based approach for defect detection in radiographic
images of industrial products. In the study, a novel two-stage algorithm based on feature analysis of X-ray images
is presented. In the first stage, an automatic decision whether an object is a defect or not is made based on
geometric criteria. In the second stage, a final decision is made using 'logical' criteria based on the quality
requirements of the product. The study has shown that fuzzy logic techniques can be used effectively in this
process. This approach contributes to improving the accuracy of defect detection in the field of industrial image
processing.

Zhang and Dong (2021) addressed the challenges of effective use of information technology and customized
label management in the manufacturing sector. The study identified hidden rules through artificial intelligence
models using approval form data on customized labels of an electronics manufacturer. The authors applied the
iterative testing method to address imbalances in time characteristics and data distribution and improved the
effectiveness of Al models by optimizing model parameters. The research aimed to speed up the decision-making
process and reduce the error rate by creating a warning system when the user's settings do not match the predicted
results. As a result, the accuracy rate of the Al model increased from 80% to 95%, line downtime was reduced
from 4 to 1 per month, and the cost of downtime at full capacity was reduced.

Tarachkov, Tolstel and Kalabin (2023) dealt with the development and evaluation of the effectiveness of an
algorithm used in the process of preparing semi-finished products for packaging. The aim of the study was to
ensure the correct placement of frozen nugget products transported in open cartons on a high-speed conveyor
line. Product orientation was performed using the DR-1 robotic manipulator from Intelligent Robotics LLC. The
system also includes a carton detector and conveyor speed sensor. The application of the algorithm enabled the
totes to be aligned automatically, increasing productivity and reducing the number of faulty products. This
approach makes an important contribution to the automation of production processes.
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2. Method

This research aims to examine the effects of artificial intelligence and image processing technologies on the
monitoring and management of semi-finished product stocks in the textile industry. The methods, data collection
processes, analysis techniques and application areas used for the purpose of the research will be explained in
detail.

2.1. Research Model and Design

The main purpose of this study is to understand how the integration of artificial intelligence and image processing
technologies into production processes in the textile industry affects the management of semi-finished product
stocks. In this context, quantitative data includes indicators that measure costs, changes in inventory management,
production speed and efficiency.

The research consisted of three main phases:

e Data Collection Phase: Literature review related to the sector will be conducted and application-based
data will be collected.

e Technological Integration Phase: Integration of artificial intelligence and image processing technologies
into production processes will be ensured and data collection systems will be commissioned.

e Data Analysis Stage: The collected data will be evaluated by statistical analysis and the results will be
interpreted.

2.1.1. Data Collection Techniques

In textile mills, on-site observations will be made to evaluate the use of technology in production processes,
focusing on semi-finished product tracking and its impact on production efficiency. Cameras and image
processing modules will monitor the location, size, and condition of semi-finished products, with artificial
intelligence algorithms analyzing the collected data to identify bottlenecks, shortages, and optimize inventory
management. This data collection and analysis will offer insights into improvements in efficiency, inventory
management, and cost savings, and provide tangible evidence of the effects of technological integration on
production processes.

2.1.2. Data Analysis Methods

In this research, data will be used to improve production processes in textile mills by focusing on condition
assessment, optimization and decision-making. The goal is to improve production efficiency and optimize
inventory management by using insights gained throughout these processes to guide decisions.

Condition Assessment: The first step involves a thorough assessment of the current production processes. Key
data points such as stock levels, production times, machine status, and semi-finished product tracking will be
analyzed to identify inefficiencies, bottlenecks, and disruptions. This stage is crucial for identifying areas for
improvement and identifying where technological solutions can be implemented.

Optimization: In the second stage, the collected data will be analyzed to optimize various production parameters.
This will include improving inventory management and reducing production times. Strategies will be developed
for better production planning, and the most effective solutions will be determined for each step of the process,
considering factors such as machine efficiency and stock management.

Decision Making: The final stage will use data to inform decision-making processes. The goal is to eliminate
inefficiencies, speed up production, and optimize stock levels while reducing costs. Decisions will be supported
by technological interventions such as artificial intelligence and image processing that will enable timely, data-
driven choices that improve overall production efficiency
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2.1.3. Application Area and Sample Selection

This research focuses on the integration of artificial intelligence and image processing technologies in a textile
production facility in Turkey. The study examines the effects of these technologies on increasing the efficiency
of production processes, especially in the textile industry. As a pilot application, the technological integration
process was carried out in the sewing workshop and the improvements in the production processes were analyzed.

This study focuses on the application in a particular textile mill and the improvements it provides. In this factory,
which was selected to evaluate the effects of technological integration on production processes, artificial
intelligence and image processing technologies were discussed and the developments in this process were
included in the research. The main difficulties in the production processes of the factory were evaluated under
headings such as semi-finished stock management, production line arrangements, labor productivity, and
production time.

The study examines how these technologies are implemented in the factory and their impact on costs, labor
utilization, production time, and inventory management. In addition, issues such as the arrangement of the
production line, the optimization of transport processes and improvements in the handling of semi-finished
products are among the focus of the research. The data obtained during the implementation process are evaluated
comparatively in terms of both the efficiency of the production processes and the costs, and conclusions are
drawn on the success of the improvements made.

3. Improvement & Comparative Results

In this section, the improvements and gains achieved after the integration of artificial intelligence and image
processing technologies into the production processes in the textile factory will be discussed. As the first step of
technological integration, thanks to the pilot application carried out in the sewing workshop, the improvements
achieved in terms of management of semi-finished product stocks, optimization of production processes and labor
productivity were examined in detail.

3.1. Management and Follow-Up of Semi-Finished Product Stocks

Previously, the factory had to manually track semi-finished product stocks, and significant challenges were
encountered in these processes. Determining the location of semi-finished products, determining their stage, and
regularly checking stock levels were done in a time-consuming and error-prone method. This situation caused
disruptions in the production process and overstock. However, with the integration of artificial intelligence and
image processing technologies, it has become possible to monitor each semi-finished product in the production
process and stock levels have started to be monitored in real time. Cameras and image processing software detect
the instantaneous position, size and condition of each semi-finished product, and this data is transferred directly
to the production management system. Thus, the traceability of the production process has been increased, and
accurate and timely control of stock levels has been ensured.

Table 1. Inventory management and tracking of semi-finished products - before and after comparison

Semi-Finished Product Type (S];Oe(;\l;rg)r ror Stock Error (After) Sg_g;rée(]g(e)?(?rg- IE)(I)lllz\lzg—ller
Rate (After)

Fabric 18% 6% 55% 92%

Sewing Needle 22% 8% 50% 88%

Pant Cut 14% 5% 60% 95%

According to Table 1, stock errors in semi-finished products have decreased significantly and there has been a
significant increase in timely follow-up rates. For example, the inventory error of the fabric decreased from 18%
to 6%, while the on-time tracking rate increased from 55% to 92%. The stock error of the sewing needle increased
from 22% to 8%, and the timely follow-up rate increased from 50% to 88%. The stock error of trouser cutting
has decreased from 14% to 5%, while the on-time tracking rate has increased from 60% to 95%. These data show
that stock management and tracking processes have improved considerably, production processes have become
more efficient, and the capacity to respond to customer demands in a timely manner has increased.
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3.2. Time Saving in Production Processes

The time savings in production processes reveal the positive effect of technological integration on productivity
increase.

Table 2. Comparison of production time savings - before and after technological integration

Production Process Before (Hours) | After (Hours) ;1;}1;1&: Savings
0

Seml—.F inished Product 3 5 75%

Tracking

Production Line Inspection 5 2.5 50%

Total Production Time 12 8 33%

Table 2 demonstrates significant reductions in production time across various processes. Semi-finished product
tracking time has decreased from 8 hours to 2 hours, reflecting a remarkable 75%-time savings. Similarly, the
production line inspection time has been halved, from 5 hours to 2.5 hours, leading to a 50%-time reduction.
Overall, the total production time has been reduced from 12 hours to 8 hours, resulting in a 33%-time savings.

These reductions indicate improvements in process efficiency and optimization, helping the company to operate
more effectively and potentially increase production capacity.

3.3. Labor Productivity and Human Resource Savings

Thanks to the integration of artificial intelligence and image processing technologies, an increase in labor
productivity has been achieved and labor savings have been achieved.

Table 3. Workforce efficiency and labor savings through technological integration

Workforce Count Before (People) | After (People) gzriﬁgr(c;, )
?re;lll{—il:llgmshed Product 15 7 539
Production Control 10 5 50%

Total Workforce 600 570 5%

Table 3 highlights significant workforce reductions across various processes, demonstrating improved efficiency.
Semi-finished product tracking saw a reduction from 15 to 7 people, resulting in 53% of workforce savings.
Similarly, the production control workforce was reduced from 10 to 5, yielding 50% savings. On a broader scale,
the total workforce decreased from 600 to 570, reflecting a 5% overall reduction. These reductions in workforce
numbers suggest that the company has managed to optimize its human resources, likely through automation,

process improvements, or better task management, thereby enhancing operational efficiency while maintaining
productivity.

3.4. Saving on Production Costs

The impact of technological integration on costs is clearly demonstrated by the reduction in the operating
budget.

Table 4. Reduction in production costs - before and after technological integration

Cost Item Before (USD) After (USD) g/oit Reduction
0

Stock Management Cost 50,000 20,000 60%

Labor Cost 514,286 385,714 25%

Total Production Cost 542,857 461,428 15%

Table 4 demonstrates substantial cost reductions across key production areas. Stock management costs have
decreased by 60%, from 50,000 USD (1,750,000 TL) to 20,000 USD (700,000 TL), indicating a significant
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improvement in inventory handling efficiency. Labor costs have been reduced by 25%, from 514,286 USD
(18,000,000 TL) to 385,714 USD (13,500,000 TL), which could suggest more efficient workforce utilization or
the introduction of automation. Overall, total production costs have decreased by 15%, from 542,857 USD
(19,000,000 TL) to 461,428 USD (16,142,000 TL). These reductions highlight the success of the company's
technological integration and process optimizations in enhancing operational efficiency and profitability while
maintaining production effectiveness. All calculations are based on the exchange rate of 1 USD = 35 TL as of
December 2024.

The results of the data show how challenging the manual, time-consuming and error-prone techniques previously
used were. Old processes had low efficiency and high error rates, especially in critical areas such as the
management and tracking of semi-finished stocks. This was due to systems that required constant manual
intervention, as well as old methods that made accurate and timely data tracking difficult. With the introduction
of new technology and automation systems, errors have been significantly reduced, and processes have
accelerated. Inventory errors, production control and labor utilization have become efficient, enabling previously
time-consuming processes to be performed more quickly and accurately. For example, previously, to correct
stock errors and supervise the production process, employees were making great efforts and manual operations
that could take days. With the new system, these processes can be quickly managed in a digital environment,
minimizing human errors, reducing production costs and increasing labor productivity. The reduction in the
number of labor forces and the decrease in production costs with the effect of technology reveal the inadequacy
of the old systems and clearly demonstrate how effective the improvement provided by the data is.

Discussion

The findings of this study show that the integration of artificial intelligence and image processing technologies
into production processes in textile factories leads to significant productivity gains and provides operational
improvements. Improvements in critical areas such as the management of semi-finished stocks, monitoring of
production processes and labor productivity have eliminated the shortcomings of traditional production methods
and clearly demonstrated the benefits of technological integration.

First of all, the improvements made in the management and tracking of semi-finished stocks are quite remarkable.
In the old system, manual monitoring and mismanagement of stocks led to high error rates and time losses.
However, thanks to the new system, data such as the instantaneous location, status and size of each semi-finished
product can be automatically monitored through image processing software and these data are instantly
transferred to the production management system. This has resulted in a significant reduction in stock errors,
while a significant increase in on-time tracking rates has been achieved. For example, the inventory error of the
fabric increased from 18% to 6%, and the on-time tracking rate increased from 55% to 92%. These improvements
increase the traceability of production processes, while at the same time allowing for faster and more accurate
responses to customer demands.

Saving time is one of the most obvious consequences of technological integration. Reducing time losses in
production processes allows the company to work more efficiently and flexibly. Semi-product follow-up time
was reduced by 75% from 8 hours to 2 hours. In addition, the time spent on production line inspection was cut in
half, and the total production time was reduced by 33%. This data shows that the company's production capacity
can increase, and operational efficiency is greatly improved thanks to the fact that processes are becoming faster
and more efficient.

The increase in labor productivity is also an important finding to be considered. The integration of artificial
intelligence and image processing technologies has led to a significant reduction in the number of workforces.
There has been a 53% decrease in the number of employees in the semi-finished product tracking process and a
50% decrease in production control. While this data shows the effective savings that technology provides on the
workforce, it also makes it possible to direct employees to more strategic and creative jobs. The ability to do
more work with fewer employees contributes to the company's both reducing costs and increasing its efficiency.

Finally, the reductions in production costs are also noteworthy. Inventory management costs were reduced by
60% and labor costs by 25%. This shows that technological integration also provides significant benefits in
financial terms and increases the profitability of the company. There was a 15% reduction in total production
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cost. This suggests that improving cost-effectiveness strengthens the company's competitive advantage and will
help it gain a stronger position in market conditions.

The findings of this study show that the integration of artificial intelligence and image processing technologies
in the textile industry not only increases production efficiency but also provides significant improvements in
critical areas such as inventory management, labor efficiency and cost control. However, for technological
integration to be successfully implemented, companies need to invest in their infrastructure and provide the
necessary training to adapt employees to these new technologies. Future research may examine the wider
applications of these technologies and their potential benefits in other manufacturing sectors.

Conclusion

This study revealed that artificial intelligence and image processing technologies play a key role in improving
production processes in the textile industry, and this integration helps to reduce costs by increasing efficiency.
The results highlight the effectiveness of technological solutions, especially in key areas such as semi-finished
stock management, production line control, labor productivity and optimization of total production costs. The
improvements have contributed to a broader understanding of the potential benefits of such technologies in
manufacturing sectors and have filled existing gaps in literature.

From a scientific point of view, this study makes an important contribution in the fields of production
management and digital transformation. Research on the integration of artificial intelligence and image
processing technologies is often only at the theoretical level, not supported by practical examples. The applied
data provided by this study concretely illustrates how these technologies operate in real-world scenarios and
transform the operational performance of businesses. In this respect, a unique contribution has been made to
literature, and it is one of the first in-depth analysis made specifically for the textile industry.

The results of the research offer several recommendations for future research. First, this study includes an applied
analysis conducted on only one textile factory. Future studies may examine the integration of similar technologies
in different industries and larger-scale production facilities. In addition, research on the sustainability and
environmental impacts of such technologies will further deepen the knowledge in this field. Secondly, since the
focus of this study is operational efficiency and cost optimization, research can be done that focuses more on
human factors such as employee satisfaction and organizational culture. The long-term effects of technological
transformation on the workforce need to be examined in more depth for both employees and managers.

There are also limitations to this study. First, the analysis was limited to only a specific textile mill, so the
generalizability of the findings is limited. It is important to conduct similar research in companies with different
business structures or in textile sectors in different countries to test the accuracy of these findings in a broader
framework. In addition, practical difficulties such as the high installation and maintenance costs of artificial
intelligence and image processing technologies used in the study were not considered. Future studies
investigating the feasibility of such technologies should also consider the implications of these costs and
technological infrastructure requirements.

Finally, this research provides important insights into the digital transformation process in the textile industry
and provides data supported by practical examples, creating a valuable resource for both academics and
professionals in the industry. This study aims to be a reference point for researchers who want to learn more
about how artificial intelligence and image processing technologies can be used efficiently in their production
processes. Technological innovations and digital transformation are expected to inspire further research across
cross-industry boundaries.
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Abstract

Several provincial administrations in Indonesia have significantly used technology. Technological developments are
anticipated to enhance the efficiency and effectiveness of governmental operations. Furthermore, technology has the capacity
to diminish occurrences of corruption. This results in an increase in provincial income. The objective of this research is to
examine the impact of electronic government systems and anti-corruption measures on tax revenue. This study's sample
included 34 distinct provinces in Indonesia. This analysis utilizes data from the year 2023. This inquiry using STATA version
17 to do multiple regression analysis. The test results demonstrate the impact of electronic government systems on curbing
corruption and generating tax revenue among the populace. The enhancement of electronic government systems and anti-
corruption initiatives in a certain area will significantly impact tax collecting increases. The findings of this research may be
used by Indonesian provincial governments to enhance their governance.
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Oz

Endonezya'daki birgok il idaresi teknolojiyi 6nemli 6l¢iide kullanmistir. Teknolojik gelismelerin hiikiimet operasyonlarinin
verimliligini ve etkinligini artirmasi beklenmektedir. Ayrica, teknoloji yolsuzluk olaylarini azaltma kapasitesine sahiptir. Bu
da il gelirlerinin artmasiyla sonuglanir. Bu aragtirmanin amaci, elektronik devlet sistemlerinin ve yolsuzlukla miicadele
onlemlerinin vergi gelirleri iizerindeki etkisini incelemektir. Bu ¢alismanin &rneklemi Endonezya'daki 34 farkli ili
icermektedir. Bu analizde 2023 yilina ait veriler kullanilmistir. Bu arastirmada ¢oklu regresyon analizi yapmak i¢in STATA
stirim 17 kullanilmistir. Test sonuglari, elektronik hiikiimet sistemlerinin yolsuzlugu engelleme ve halk arasinda vergi geliri
yaratma tlizerindeki etkisini gostermektedir. Elektronik hiikiimet sistemlerinin ve yolsuzlukla miicadele girisimlerinin belirli
bir alanda gelistirilmesi, vergi toplama artiglarin1 6nemli 6l¢iide etkileyecektir. Bu aragtirmanin bulgulart Endonezya il
yonetimleri tarafindan yonetisimlerini gelistirmek igin kullanilabilir.

Anahtar Kelimeler
E-Devlet, Yolsuzlukla Miicadele, Vergi Geliri, il
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Introduction

In Indonesia, the problem of corruption has not been resolved. Using the Corruption Perceptions Index, Indonesia
has received a score of 37 out of a possible 100 points (Transparency International, 2024). When the score is
greater, it suggests that the amount of corruption in the country is lower. On the other hand, a lower score is
associated with a larger number of instances of corruption that occur inside any given country. According to the
rankings, Indonesia is rated 99th out of 180 countries with a score of 37. This result is lower than the average
score for the whole world. In terms of the prevalence of corruption, Indonesia is one of the countries that ranks
among the top in the world. If this problem is not addressed in a timely manner, it will have a negative impact on
the state's budget. There is a negative correlation between increased levels of corruption and declining tax receipts
(Yamen, A., 2021). The compliance of taxpayers is negatively impacted when there is a high degree of corruption
(Khaltar, O., 2023). The development of cynicism among taxpayers toward the government leads to a reluctance
on their part to fulfill their required tax obligations. The primary source of income for Indonesia is derived from
taxes. According to the Central Statistics Agency of Indonesia (2023), taxes take up eighty percent of the total
revenue of the government.

0-72.9 73-77.9 78-100

Vulnerable Alert Controlled

Figure 1 Each Indonesian province's vulnerability and corruption prevention efforts
Source: Jaga.id

Corruption cases in Indonesia transpire at both the national and provincial government levels. According to
information from the Indonesian Corruption Eradication Commission on its website, jaga.id, in 2023, just one of
the 34 provinces in Indonesia is classified under the green zone. Three provinces are classified in the yellow zone,
while the other provinces are designated in the red zone, as seen in Figure 1. Of the 34 provinces of Indonesia,
only one province is capable of effectively managing corruption within its jurisdiction. Figure 1 elucidates the
value reported by the Corruption Perceptions Index for Indonesia.

In 2018, the Indonesian government, under the Ministry of Empowerment of State Apparatus and Bureaucratic
Reform, initiated an e-government system known as the Electronic-Based Government System (EBGS). EBGS
was established to achieve clean, efficient, transparent, and responsible government, together with high-quality
public services. The use of this method aims to diminish the incidence of corruption cases in Indonesia. Prior
research has demonstrated a substantial correlation between the adoption of e-government and the prevalence of
corruption (Purnamasari, P., Frendika, R., Amran, N., Nor, M., & Ismail, M., 2022; Zhao, H., Ahn, M., &
Manoharan, A., 2021; Jameel, A., Asif, M., Hussain, A., Hwang, J., Sahito, N., & Bukhari, M., 2019; Rustiarini,
N., 2019). EBGS is a legitimate initiative by the Indonesian government to adapt to the age of information and
communication technology (ICT) revolution. The execution of EBGS requires yearly monitoring and evaluation.
Consequently, annually, the Ministry of State Apparatus Empowerment and Bureaucratic Reform publishes a
report on the present state of EBGS implementation within each Central Agency and Provincial Government.
Each Central Agency and Provincial Government will undergo evaluation and get a designation. The predicates
are Satisfactory, Very Good, Good, Sufficient, and Insufficient. In 2023, the average province in Indonesia
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attained a score of 3, classified as Good. This indicates that many local governments are unable to adopt
technology inside their administration.

The author intends to do research on the implementation of e-government, the enforcement of anti-corruption
measures, and the generation of tax income. The purpose of this project is to put electronic government to use in
the fight against bribery and to investigate the influence that it has on the collection of taxes. There have been
other studies that have conducted research that is comparable; nevertheless, this study makes use of a particularly
unique combination of elements and data. This study makes use of information obtained from studies about the
implementation of electronic government systems, reports concerning efforts aimed at preventing corruption, and
statistics concerning the collection of provincial tax income. The sample for the research consisted of 34 different
provinces in Indonesia.

1. Literatur Review

Corruption is a significant issue that necessitates attention in several places worldwide. The country's economy
may deteriorate if this issue is not promptly resolved (Binaj, 1., 2015). Corruption will adversely affect tax
collection, as well as the economy. Obaid and Udin's 2020 study indicates that corruption exacerbates the severity
of tax evasion. Corruption may diminish taxpayers' trust in the government. Taxpayers might express their dissent
towards the government by failing to fulfill their tax duties. Taxpayers who fail to fulfill their duties result in a
reduction in tax revenue (Ajaz, T. and Ahmad, E., 2022; Picur, R. and Riahi-Belkaoui, A., 2006).

Khlif, H., and Amara, 1. (2019) discovered a substantial correlation between tax revenues and occurrences of
corruption in a study including 35 nations. Khaltar, O. (2023) elucidated the findings by examining the correlation
among governmental efficacy, regulatory system quality, corruption control, and transparent governance, all of
which collaboratively mitigate tax evasion. This study's findings demonstrate that governmental management
decisions significantly influence tax revenue. The current federal administration is beginning to align with
cutting-edge technological advancements. The government increasingly allocates cash for the development of
technology infrastructure, including the execution of e-government initiatives. Gambo, E., Liuraman, Z., Mshelia,
A., and Muslimat, A. (2023) assert that the objective of this technical infrastructure is to provide services that are
both effective and efficient to the community. Furthermore, e-government may diminish the prevalence of
corruption (Purnamasari, P., Frendika, R., Amran, N., Nor, M., & Ismail, M., 2022; Zhao, H., Ahn, M., &
Manoharan, A., 2021; Jameel, A., Asif, M., Hussain, A., Hwang, J., Sahito, N., & Bukhari, M., 2019; Rustiarini,
N., 2019). E-government may reduce the inherent potential for corruption in manual activities. A different cohort
of researchers, Park, C., and Kim, K. (2019), reached same findings. An extensive correlation between e-
government and corruption was identified via a study of data from 2003 to 2016 across 214 distinct nations. The
increase in tax revenues will be positively impacted by a reduction in corruption levels. On the other side, Basyal,
D., Poudyal, N., and Seo, J. (2018) concluded that there was no significant relationship between e-government
and corruption.

Priambodo, A., Anwar, N., & Suharno, S. (2024) and Shair, W., Hassan, R., & Iftikhar, R., (2024) Studies indicate
that the use of information and communication technology (ICT) via e-government has led to an augmentation
in tax revenue. E-government services exemplify the successful use of technology within governmental
operations. Kuzey, C., Uyar, A., and Nimer, K. (2024) conducted research of the impact of e-government on tax
evasion. This study revealed that a primary objective of implementing e-government is to decrease tax evasion.
This research utilizes four proxies for e-government: the long-term vision of public administration, the
adaptability of government to change, the supply of online services to citizens, and the establishment of a legal
framework for digital commercial services. From 2008 to 2021, Orvisk4, M., and S&erba, K. (2023) performed
an examination of existing secondary panel data and cross-sectoral data related to EU member states. The results
of this study align with the findings of other researchers. Based on the findings of the study, it appears that there
may be a relationship between the utilization of e-government and tax avoidance. Furthermore, B. Mititelu, R.,
and Nisulescu, I. (2023) reached same findings in their study. The government must prioritize the development
of e-government to get optimal benefits. To surmount the significant challenges that have arisen, the government
must take action. Oye (2013) asserts that the advancement of e-government will be ineffectual if these issues are
not addressed.
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1.1 Hypothesis Development
E-Government and Corruption

The development of electronic governance is a step that is being taken to reduce instances of corruption. Prior
research has established a correlation between e-government and corruption (Purnamasari, P., Frendika, R.,
Amran, N., Nor, M., & Ismail, M., 2022; Zhao, H., Ahn, M., & Manoharan, A., 2021; Jameel, A., Asif, M.,
Hussain, A., Hwang, J., Sahito, N., & Bukhari, M., 2019; Rustiarini, N., 2019; Park, C. and Kim, K., 2019).
Corruption in governmental activities might be reduced by the use of e-government. E-government makes it
easier to carry out activities related to supervision. Consequently, any inconsistency may be found and addressed
in a timely manner. As stated in the following, the author provides:

H,: Evidence that E-Government Contributes to Corruption
E-Government, Corruption, and Tax Revenue

The government's principal concern is the revenue generated via taxation. One of the several strategies used by
the government to optimise tax revenue is the implementation of an electronic government system. The e-
government system is anticipated to enhance administrative services for the public, resulting in an increase in tax
revenue. The government must enhance the administrative system and combat corruption. The government may
implement several preventive measures, including risk mitigation and the eradication of activities susceptible to
corruption. Research by Khaltar, O. (2023) indicates a correlation between governance and the regulation of
corruption and tax revenue. Khlif, H., and Amara, 1. (2019) did similar study, revealing a correlation between
corrupt behaviours and the volume of tax revenue collected. Research indicates that elevated corruption levels
result in diminished tax revenue (Ajaz, T. and Ahmad, E., 2022; Picur, R. and Riahi-Belkaoui, A., 2006).
Consequently, the author articulates Hypothesis 2 as follows:

Ha: An Examination of the Impact of E-Government and Corruption on Tax Revenue

E-Government

Tax Revenue

H2

Anti-

Corruption

Figure 2 Research model
Source: Processed by the author
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2. Methodology

2.1 Data and Variable

Table 1 Data and variable

1 E-Government

Government Systems in
the Province.

to 5. The greater, the
superior.

No Variable Definition Measurement Source
Annual Assessment
Execution of Electronic Evaluation scale of 1 Report of the Ministry of
State Apparatus

Empowerment and
Bureaucratic Reform
www.menpan.go.id

2 | Corruption

Corruption Mitigation
Initiatives implemented by
the Provincial

The evaluation scale
ranges from 0 to 100.
The greater, the

Annual Integrity Survey
Report of the Indonesian
Corruption Eradication

Government. Commission www.jaga.id
Annual Report of the
Central Bureau of
Statistics of Indonesia

www.bps.go.id

superior.

Articulated in
Indonesian Rupiah.

Provincial Tax Revenue is

3 Tax Revenue . . .
derived via taxation.

Source: Processed by the author

For the purpose of this study, information is gathered from 34 different provinces in Indonesia about the
implementation of the Electronic-Based Government System, Corruption Prevention Measures, and Tax
Revenue. The reports are derived from annual publications that are distributed by a number of different
organisations in Indonesia. The report on the Electronic-Based Government System was sourced from the Annual
Assessment Report of the Ministry of State Apparatus Empowerment and Bureaucratic Reform, the report on
Corruption Prevention Measures was derived from the Annual Integrity Survey Report of the Indonesian
Corruption Eradication Commission, and the report on Tax Revenue was acquired from the Annual Report of the
Central Bureau of Statistics of Indonesia. This study uses two independent variables and one dependent variable.
The two independent variables are corruption and electronic government. Tax revenue is the dependent variable.

2.2 Analysis Method

Data acquired from several sources will be subjected to regression testing with the STATA Version 17 software.
Before doing the regression test, a classical assumption test is performed first. This study utilises classical
assumption tests, including the Normality Test, Multicollinearity Test, and Heteroscedasticity Test.

3. Finding
3.1 Assumption Classic Test

Normality Test
Table 2 Normality test result
No Variable Obs. Prob.
1 E-Government 34 0,33806*
2 | Corruption 34 0,70570*
3 Tax Revenue 34 0,11895*
Note: *>0,05

Source: Processed by the author

A presentation of the results of the normality evaluation may be seen in Table 1. It is common for quality data to
be dispersed evenly. In accordance with the results of the normality test, each of the independent and dependent
variables had probability values that were more than 0.05. As a consequence of this, one might draw the
conclusion that all of the independent and dependent variables have a distribution that is typical.
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Multicollinearity Test

Table 3 Multicollinearity Test Result

No Variable VIF Prob.
1 Corruption 1,57* 0,6386**
2 E-Government 1,57* 0,6386**

Note: *<10, **>0,10

Source: Processed by the author

A presentation of the findings from the multicollinearity analysis can be found in Table 2. The absence of
multicollinearity is a characteristic of an efficient regression model. Each of the independent variables had
probability values that were more than 0.10 and VIF values that were less than 10, which indicated that the
regression model did not include any instances of multicollinearity.

Heteroskedasticity Test

Table 4 Heteroskedasticity test

No Variable Prob.
1 E-Government
2 Corruption 0,1014*
3 Tax Revenue
Note: *>0,05

Source: Processed by the author

An assessment of heteroscedasticity was performed, and the results are shown in Table 3. A regression model that
does not display heteroscedasticity or homoscedasticity constitutes an effective model for regression analysis.
Because the computed probability value is 0.1014, which is more than 0.05, it can be concluded that the regression
model does not include any heteroscedasticity.

Descriptive Statistic

Table 5 Descriptive statistic

No Variable Obs. Mean Std. Dev. Min. Max.
1 E-Government 34 3,1855 0,6291 1,91 4,26
2 | Corruption 34 69,8779 4,7804 57,19 78,45
3 | Tax Revenue 34 9,3647 0,5248 8,5832 10,6386

Source: Processed by the author

Descriptive statistics for each variable are included in the table, which may be seen above. There is a minimum
value of 1.91 and a maximum value of 4.26 for the E-Government variable, with an average value of 3.1855, a
standard deviation of 0.6291, and a minimum value of 3.1855. Considering these findings, it is clear that there
is a disparity in the degree to which different provinces have implemented e-government. This is evident in the
fact that one of the provinces earned the lowest value, 1.91, with a predicate of less, and the most outstanding
value, which was 4.26, with a predicate of very excellent, both of which were gained by two different provinces.
As an additional point of interest, the corruption variable had a mean value of 69.8779, a standard deviation of
4.7804, a minimum value of 57.19, and a maximum value of 78.45. According to these numbers, almost every
area in Indonesia is susceptible to engaging in corrupt activities. A clear indication of this may be seen in the
presented numbers, which do not demonstrate significant disparities. The average value of the Tax Revenue
variable is 9.3647, with a standard deviation of 0.5248, a minimum value of 8.5832, and a maximum value of
10.6386. It is clear from these findings that the average tax income collected by each province is reasonably
consistent, except in select regions where there are significant variances.

42



The Impact of E-Government Systems and Anti-Corruption Measures on Provincial Tax Revenue in Indonesia

Table 6 Regression test result

Independent Variable E-Government E-Government and Corruption
Dependent Variable Corruption Tax Revenue
Constanta 55,328 6,095

Coefficient 4,567 0,3633 and 0,0302

T 4,25 2,52 and 1,59

P-value 0,0002* 0,0003*

R? 0,3414 / 34,14% 0,3715/37,15%
Number of Observation 34

Note: *Significance at the 1% level, **Significance at the 5% level, **Significance at the 10% level.

Source: Processed by the author

3.2 Regression Equation
First Regression Equation
Y =55,328 +4,567 X + e

The fixed value of 55.328 indicates that in the absence of the e-Government variable (X), the Corruption variable
(Y) will rise by 55.328. The beta coefficient of e-Government (X) is 4.567, indicating that, holding other factors
constant, a 1-point rise in variable X results in a 4.567 increase in variable Y; conversely, a 1-point reduction in
variable X leads to a 4.567 decrease in variable Y, assuming other variables remain same

Second Regression Equation
Y =6,095+0,3633 X; +0,0302 Xy +e

The constant value is 6.095, indicating that in the absence of the e-Government (X1) and corruption (X2)
variables, the Tax Revenue (Y) variable would rise by 6.095. The beta coefficient for e-Government (X1) is
0.3633, indicating that, holding other variables constant, a 1-point increase in X1 results in a 0.3633 increase in
variable Y; conversely, a 1-point decrease in X1 leads to a 0.3633 decrease in Y, assuming other variables remain
constant. The beta coefficient for corruption (X2) is 0.0302, indicating that, holding other variables constant, a
1-point increase in X2 results in a 0.3633 increase in variable Y; conversely, a 1-point decrease in X2 leads to a
0.3633 decrease in variable Y, assuming other variables remain constant.

3.3 Hypothesis Testing

The P-value that is obtained from the simple and multiple regression analyses that are shown in Table 6 may be
used to evaluate the partial or simultaneous effects that are associated with the variables that are independent and
those that are dependent. A P-value of 0.0002 is connected with the relationship between e-Government and
corruption. The fact that this value is lower than one percent suggests that Hypothesis 1 is correct. eGovernment
has a significant influence on the level of corruption that exists. A P-value of 0.0003 is found for the variables of
e-Government, corruption, and tax revenue. The fact that this value is lower than one percent suggests that
Hypothesis 2 is correct. Corruption and electronic government both have a significant influence on tax revenue.
The value of the R2 statistic indicates the degree to which the independent variable is responsible for the variance
in the variable that is being depended upon. In the first examination, the R2 score that was reported was 0.3414.
It is possible that 34.14 percent of the influence of e-Government on corruption may be explained. During the
second test, the value of R2 that was obtained was 0.3715. A total of 37.15 percent of the variation may be
attributed to the influence that e-Government and corruption have on tax revenue.

3.4 Discussion

The results of the hypothesis testing using simple regression reveal that there is a significant influence that e-
Government has on political corruption. The establishment of a government system that is based on electronic
communication throughout all 34 provinces in Indonesia has an influence on their ability to fight corruption.
There seems to be a positive association between the two, according to the results of the test. Therefore, it is
possible to draw the conclusion that the Electronic-Based Government System has a stronger impact on the
prevention of corruption in proportion to the degree to which it is implemented successfully. Bali is one of the
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provinces that has received the highest scores for its ability to prevent corruption. With a score of 78.45, Bali was
able to successfully avoid corruption. Within the whole of Indonesia, this province is the only one that is
categorized as a green zone. It is essential that this be done in order to successfully deploy an electronic-based
government system. The implementation of the electronic-based government system was given a score of 4.07,
which indicates that Bali enthusiastically supports the adoption of the system. On the other hand, the province
that had the lowest grade for its ability to combat corruption also had the lowest value for its electronic-based
government system. This sample provides further evidence that the results of the test using STATA version 17
are accurate. In light of these findings, the Indonesian government need to strengthen the Electronic-Based
Government System in every province in order to reduce the number of instances of corruption. This
methodology, which has been tested and may be further enhanced in its implementation, is not the sole method
for reducing instances of corruption; nonetheless, it is one of the strategies that has been tested. The results of
this study are corroborated by prior research, which identified a relationship between e-Government and
corruption (Purnamasari, P., Frendika, R., Amran, N., Nor, M., & Ismail, M., 2022; Zhao, H., Ahn, M., &
Manoharan, A., 2021; Jameel, A., Asif, M., Hussain, A., Hwang, J., Sahito, N., & Bukhari, M., 2019; Rustiarini,
N., 2019; Park, C. and Kim, K., 2019).

An examination of the influence that e-Government and corruption have on tax income was the subject of the
second study, which was a multiple regression test. The results of the test reveal that e-government and corruption
have a significant impact on the amount of money collected in taxes. This influence has been proved to be helpful
in nature. The boost in tax revenue will be of greater significance in proportion to the degree to which the
Electronic-Based Government System is implemented with greater efficiency. The results suggest that in order
for the government to improve tax collection, it must simultaneously prioritize the optimization of the Electronic-
Based Government System and fight corruption at the same time. It is imperative that the government take action
to strengthen the Electronic-Based Government System and reduce instances of corruption, given that taxes
significantly increase the amount of money collected by the state. The province of Jawa Tengah is a highly
excellent province that excels in all three of these attributes. Jawa Tengah has received the highest rating in
Indonesia for the implementation of the Electronic-Based Government System, which is a laudable achievement.
It is among the provinces in Indonesia that have the highest tax revenue, in addition to having a solid score for
the prevention of corruption, which is only surpassed by Bali. The findings of this study are consistent with those
of previous studies that have shown a connection between the influence of corruption on tax revenues and the
governance of the government (Khaltar, O., 2023; Ajaz, T. and Ahmad, E., 2022; Khlif, H., and Amara, 1., 2019;
Picur, R. and Riahi-Belkaoui, A., 2006).

Conclusion

The purpose of this study is to investigate the impact that e-Government has on the enforcement of corruption,
as well as the synergistic effect that e-Government and corruption enforcement have on the total tax collections
in Indonesia's 34 provinces. It is clear that e-Government has a substantial impact on corruption, as shown by the
conclusions of basic regression analysis and the data acquired from a large number of institutional reports in
Indonesia in the year 2023. In addition, the findings of the multiple regression analysis suggest that elements
such as e-Government and corruption have a substantial impact on the amount of money collected in taxes. When
it comes to the enforcement of corruption, provinces that have high e-government adoption ratings also often
have high corruption enforcement metrics, and vice versa. There is a correlation between provinces that have
high values in both measures and considerable tax revenue, and vice versa. According to the findings of the
research, in order to increase tax collections, provincial governments need to strengthen their commitment to the
implementation of the Electronic-Based Government System and strengthen their anti-corruption activities. It is
imperative that the government make improvements to the infrastructure in order to support a government
framework that is driven by technology. If this method is effective, it may be possible to improve the prevention
of corruption, which would result in an increase in the amount of taxes collected.
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Abstract

This study investigates the key determinants of firm-level sales performance in Tiirkiye, based on data from the 2024 World
Bank Enterprise Survey. Employing an ordinary least squares (OLS) regression model on a cross-sectional dataset
comprising 1,000 firms, the analysis demonstrates how firm-specific, institutional, and managerial characteristics influence
sales outcomes. The empirical findings indicate that firm age and size, as well as the educational attainment of managers
and managerial experience, are positively and significantly associated with sales performance. Conversely, the presence of
a female top manager is found to be negatively associated with firm sales, highlighting potential structural and institutional
barriers that may hinder women in executive leadership positions. Moreover, research and development (R&D) spending,
new product innovation, the use of foreign technology, and international certification exert negative or statistically weaker
effects on sales performance. These findings underline the prominent role of human capital and organizational attributes in
shaping firm productivity and competitiveness, offering meaningful implications for policymakers and business strategists
within emerging market contexts.
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Oz

Bu galisma, Tiirkiye'deki firmalarin satis performansinin belirleyicilerini incelemekte; analizlerde 2024 Diinya Bankast
Isletme Anketi verileri kullanilmaktadir. 1.000 firmadan kesitsel bir veri grubu iizerinde (OLS) regresyon modeli
uygulanarak, firma 6zelliklerinin vee yonetsel faktorlerin satig sonuglari lizerindeki etkileri arastirilmistir. Ampirik bulgular,
firma biiyiikliigii, yoneticilerin egitim diizeyi, yoneticilik deneyimi ve firma yas1 gibi faktorlerin satig performansiyla pozitif
ve anlamli bir iligkiye sahip oldugunu ortaya koymaktadir. Buna karsilik, iist diizey yoneticinin kadin olmasi, firma
satislariyla negatif yonde iligkilendirilmis olup, bu durum kadinlarin liderlik pozisyonlarinda karsilagtig1 yapisal ve kurumsal
engellere igaret etmektedir. Ayrica, Ar-Ge faaliyetleri, iiriin inovasyonu, yabanci teknoloji kullanimi ve sertifikasyon gibi
degiskenlerin satis performansi lizerinde negatif veya istatistiksel olarak daha zayif etkiler gosterdigi gozlemlenmistir. Bu
bulgular, beseri sermaye ve orgiitsel 6zelliklerin firma verimliligi ve rekabet giicii iizerindeki belirleyici roliinii vurgulamakta
olup gelismekte olan piyasa baglamlarinda politika yapicilar ve ig stratejistleri icin 6nemli ¢ikarimlar sunmaktadir.

Anahtar Kelimeler
Satis Performans, Firma Ozellikleri, Ar-Ge Faaliyetleri, Inovasyon, Diinya Bankas: Isletme Anketi (WBES), Tiirkiye.
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Determinants of Turkish Firms’ Sales Revenue: An Empirical Analysis

Introduction

In today’s competitive economic landscape, generating sales revenue is a critical indicator of a firm’s financial
health, competitiveness, and growth potential. Understanding the factors that drive sales performance is vital for
both strategic planning and policy development. Prior research has revealed that industry-level characteristics
significantly influence sales growth (Féavero et al., 2018). Warsame (2023), using the World Bank Enterprise
Survey, found that labor productivity and technology positively influence sales in Sub-Saharan African countries.
The study also noted that profitability and market position are closely tied to sales revenue, which is shaped by
both internal and external dynamics. It is recommended that firms enhance productivity through skilled labor.

In the Turkish context, Dalgi¢ and Fazlioglu (2021) explored the role of innovation in firm performance across
manufacturing and service sectors. They found that R&D has a stronger effect on manufacturing firms, whereas
service firms benefit more from innovative outputs. Sonmez and Amirzai (2024) explored firm-level sales
performance using the World Bank Enterprise Survey and emphasized the role of firm size and age in Turkish
manufacturing firms while giving limited attention to managerial and institutional characteristics. Similarly,
Sénmez and Amirzai (2023) highlighted the importance of in-house R&D activities and using foreign technology
in promoting the innovation activities of Turkish manufacturing firms.

Tiirkiye’s emerging market status, diverse industrial base, and recent economic challenges create an ideal context
to explore these dynamics. Utilizing 2024 World Bank Enterprise Survey data, this study addresses the research
gap by examining how a broader range of firm-specific factors (e.g., age, size), managerial factors (e.g.,
experience, gender), and institutional factors (e.g., R&D, New product innovation, Use of foreign technology,
international certification) influence sales revenue. This study aims to identify the key firm-specific, managerial,
and institutional factors driving sales revenue in Turkish firms. The study offers actionable insights for Turkish
firms to enhance performance, for policymakers to design targeted interventions, and for academia to advance
knowledge on sales drivers.

This study is organized into five sections, each serving a distinct purpose. The first section is the introduction
part, providing background and context. The second section reviews the literature. The third section describes
the research methods and data sources. The fourth section presents the empirical analysis and findings on factors
influencing sales revenue. The fifth section concludes by summarizing key findings and discussing their
implications for Turkish firms.

1. Literature review

Sales growth studies are a popular research area that examines both firm and company growth. Firm growth can
arise from new financing sources, such as debt and equity, while sales growth involves increases in assets, sales,
equity, and liabilities. This research focuses on the determinants of sales growth. (Warsame, 2023) Growth in
sales has been attributed to the company's industry-level attributes. The study reveals that industry-level
characteristics account for a significant portion of the variance in real annual sales growth, representing 77.2%
of the variance (Favero et al., 2018).

The industry academic literature confirmed that there is a positive and significant relationship between the firm
size and sales revenue growth, supporting the argument that larger firms benefit from economies of scale and
enhanced market access (Ibhagui & Olokoyo, 2018; Olawale et al., 2017; Pervan & Visi¢, 2012). Also, as stated
by Lun & Quaddus (2011), the bigger companies often encounter greater sales increases due to economies of
scale and larger market accessibility. A study on French new ventures stated that firm size development facilitates
the bond between growth purpose and sales growth, representing that as firms grow in magnitude, their sales
revenue tends to rise (Cesinger et al., 2018). Their study, Widawati (2023), showed that firm size positively
affects financial performance. These studies indicate a positive correlation between firm size and sales revenue,
with larger firms often benefiting from economies of scale and greater market penetration. Sonmez and Amirzai
(2024) explored firm-level sales performance using the World Bank Enterprise Survey and emphasized the role
of firm size and age in Turkish manufacturing firms. However, some research suggests that there is a nonlinear
relationship between business age and revenue creation, with younger firms undergoing substantial expansion,
accompanied by stability or decline over time (Coad et al., 2013, 2018).

The literature emphasizes the significant impact of managerial expertise, particularly top managers' experience,
on firm performance, including sales revenue (Bathula, 2008; Davis et al., 1997; Hamori & Koyuncu, 2015).
Navigating risks and uncertainties enables top-experienced managers to make informed decisions (Peni, 2014).
Accordingly, Venkat's (2005) study examines Emirates' strategic incorporation of sales, revenue management,
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and organized planning; developing management experience; positioning objectives; developing decision-
making; and improving sales revenue and effectiveness. Mixed results on managerial experience's impact on firm
performance, with a Fortune 500 study suggesting broader managerial skills are crucial for revenue generation
(Cedillos et al., 2020). Having a revenue manager on personnel was not sufficient; their qualifications and
experience were worthy factors in establishing the accomplishment of revenue management employment (Abad
et al., 2019). Peake (2014) is considering his recommendations. Although experience is essential, it is not the
single factor of sales revenue, and other aspects must be studied, paving the way to add more variables to study
to cover the main determinants of sales revenue of Turkish firms.

The study explores the influence of the educational composition of the staff, specifically the percentage of
workers with secondary education qualifications, on firm performance (Warsame, 2023). Skilled labor has been
seen as important in firm production (Erden et al., 2014). Also, literature supports the idea that education has a
strong influence on firms' revenue generation (Bartolj, 2023a; Bolander et al., 2014; Deli et al., 2024;
Kampelmann et al., 2016). There is a strong relationship between educational diversity and firm performance, as
studies conclude that education levels and disciplines of education mark the probability of expansion of total
sales (Bartolj, 2023b). The paper emphasizes the importance of secondary education in meeting labor needs in
organized sectors, driving sales growth, enhancing skills, and improving employment opportunities. (Jain et al.,
2018), The importance of quality education, particularly secondary education, lies in fostering sales growth by
improving workforce capabilities and market adaptability. (Matthews, 2013), These empirical studies show that
education has a direct influence on sales revenue.

There are notable gender differences in firm size, but not always in terms of productivity and sales growth,
according to existing data on the performance disparity between male and female businesses across various global
areas (Allison et al., 2015; Bardasi et al., 2011). According to Lee et al. (2010), in their study, they stated that
female managers reported higher profit growth between 1996 and 1999 despite lower business profits, indicating
they perceive businesses as more successful despite smaller sales figures. Also, a study conducted in South Asia
examined productivity gaps between female- and male-managed companies globally, revealing higher average
labor productivity in firms with female top managers, leading to higher profitability performance (Martinez-
Zarzoso, 2023). It suggests that female managers' superior behavior control may enhance sales growth, although
specific metrics are not provided for the study (Piercy et al., 2003).

A study made in India using World Bank enterprise data found that 44.9 percent have adopted international
quality certification, enhancing business processes. These results show significant differences in sales (Ali &
Yusuf, 2021). Literature stated that International certification, like ISO standards, significantly boosts a firm's
reputation, productivity, and foreign market access, thereby boosting sales growth. (Aji et al., 2023; Bukhari et
al., 2024; Kang & Lee, 2022; Otsuki, 2011; Wayoro, 2024). Some other studies also stated that international
certification leads to lower financial risk, and standard administration practices such as ISO 14001 hinder the
sales growth of firms (Ye et al., 2020).

Recent research suggests a complex relationship between foreign-licensed technology adoption and sales growth,
with some studies showing a positive correlation and others suggesting a non-universal impact. Although it has
mixed results, according to Gaspar's (2022) study, in Philippine manufacturing companies' sales do not always
rise when foreign-licensed technology is introduced, unless businesses that invest in personnel training perform
better, indicating that absorptive capacity is essential for reaping the benefits of having foreign-licensed
technology. Businesses that utilize technology licensed from outside benefit from productivity and sales growth.
(Rigo, 2021). Nabin et al. (2013) revealed that there is a significant positive correlation between foreign-licensed
technology and economic growth in Asian economies, suggesting that licensing can boost production efficiency
and sales.

Methodology

This study aims to identify the key firm-specific, managerial, and institutional factors driving sales, using Sales
revenue as the dependent variable, as the natural logarithm of total sales, to account for potential skewness and
improve interpretability, by employing a linear regression model. To this end, the following empirical model was
specified:
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Equation of the Model

Log(Sales); = fo + fi-Size_i + frAge i + fsExperience i + fa
R&D i+ fps-Education_i + fs- New Product Innovation_i + - Gender i + ps-International Certification
+ po-Foreign Technology i + ¢&;

In Equation (1), the dependent variable is the natural logarithm of total sales revenue for firm i. The independent
variables include the number of full-time employees (size), firm age in years (age), cumulative managerial
experience (experience), engagement in research and development activities (R&D), the percentage of employees
with at least secondary education (education), gender of top management (gender of the top manager), possession
of quality certification (international certification), utilization of foreign technology (foreign technology), and
the introduction of new products (new product innovation).

Each coefficient (B) in the model captures the direction and magnitude of the relationship between the respective
explanatory variable and sales performance, while the error term (&i) accounts for unobserved factors affecting
firm revenue. By analyzing these relationships, the model aims to identify the most influential factors driving
firm-level sales outcomes in the Turkish context.

Data

The study's dataset was based on firm-level data from the 2024 World Bank Enterprise Survey (World Bank,
2024). This dataset includes essential information from 1,000 Turkish businesses. A wide range of business-
related topics, including financial indicators and innovation goals, are covered in detail by the study's
comprehensive data collection methods, which are all expressed in Turkish Lira (TRY). Since the 2024 dataset
was the most current and comprehensive source available at the time of our inquiry, it was used. This allowed us
to use up-to-date, reliable data to analyze the factors influencing company sales income in the context of Turkish
firms.

Table 1: Variable description

Variable Definition

Size Number of employees in the firm (firm size).

Education Average years of education of the firm’s manager.

Experience Years of experience as the firm’s manager in the industry.

Gender Dummy variable: 1 if the firm’s top manager is male; 0 if female.

New product Innovation Dummy variable: 1 if the firm introduced a new product in the
Last 3 years, 0 otherwise.

Age Number of years since the firm was established.

Foreign Technology Dummy variable: 1 if the firm has foreign technology, 0 otherwise.

International certification Dummy variable: 1 if the firm has an international certificate
0 otherwise.

R&D Dummy variable: 1 if the firm invests in research & development
0 otherwise.

Annual Sales Total annual sales.

Prepared by the author from WBES-2024.
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Results and Discussion

Table 2: Descriptive statistics of variables (N = 1,000)

Variable Obs Mean Std. Dev. Min Max
International certification 1,000 0.527 0.500 0 1
Foreign Technology 1,000 0.788 0.409 0 1
New Product 1,000 0.083 0.276 0 1
Innovation

R&D 1,000 0.041 0.198 0 1
Firm Age 1,000 17.099 11.199 0 76
Geder 1,000 0.065 0.247 0 1
Size 1,000 1.756 0.801 1 3
Education 1,000 57.832 29.951 0 100
Sales 1,000 1.95e+08 6.06e+08 360,000 1.61e+10
Experience 1,000 25.308 11.485 1 70

Table 2 presents the descriptive statistics for the dataset, offering insights into the characteristics of 1,000 Turkish
firms. Approximately 52.7% of firms hold international certifications, indicating that just over half meet industry
or quality standards. A significant 78.8% use foreign technology, reflecting a strong reliance on external
technological advancements. However, only 8.3% have introduced new products in the past three years, and just
4.1% invest in research and development (R&D). These low figures suggest that many firms prioritize operational
stability over innovation, possibly due to limited resources.

Firm age averages 17.1 years, ranging from newly established to 76 years old, showing a diverse range of
experience levels. Gender diversity is limited, with only 6.5% of firms led by female top managers. Firm size,
measured on a scale from 1 (small) to 3 (large), averages 1.76, indicating most firms are small to medium-sized.
Education levels vary widely, with an average of 57.8% of managers or employees having formal education,
ranging from 0% to 100%.

Sales show significant variation, averaging 195 million Turkish Lira (TRY) but ranging from 360,000 to 16.1
billion TRY, reflecting differences in market reach and firm scale. Managerial experience averages 25.3 years,
with a range of 1 to 70 years, suggesting that experienced individuals lead most firms.

Table 3: Variance inflation factor (VIF) for variables

Variable VIF 1/VIF
Experience 1.45 0.6879
Firm age 1.38 0.7269
Size 1.31 0.7661
International certification 1.26 0.7933
Foreign technology 1.13 0.8826
New product innovation 1.14 0.8755
R&D 1.16 0.8647
Gender 1.06 0.9423
Education 1.06 0.9477

Mean VIF = 1.22

Table 3 shows that the Variance Inflation Factor (VIF) values for the independent variables in the
regression model are below the threshold, indicating low multicollinearity concerns. The mean VIF of
1.22 confirms the model's stability and reliability, enhancing the robustness and interpretability of the
regression estimates.
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Table 4: Assumption tests for linear regression model

Assumption Test Statistic p-value Conclusion
Linearity Visual check - - Satisfied
Homoskedasticity Breusch—Pagan x3(1) = 2.41 0.1208 Satisfied
Normality Shapiro—Wilk W = 0.9972 0.0771 Satisfied

Table 4 shows the diagnostic tests conducted to evaluate the assumptions of the linear regression model,
indicating that the key conditions for valid inference are satisfied. The linearity assumption was verified
through visual inspection of residuals, which showed no evidence of nonlinearity between the predictors and
the dependent variable. The Breusch—Pagan test for homoskedasticity yielded a chi-square statistic of 2.41
with a p-value of 0.1208, suggesting that the variance of the residuals is constant and there is no significant
heteroskedasticity. Additionally, the Shapiro—Wilk test for normality of residuals returned a W statistic of
0.9972 and a p-value of 0.0771, indicating that the residuals do not significantly deviate from a normal
distribution. Collectively, these results support the appropriateness of the linear regression model assumptions,
thereby reinforcing the reliability and validity of the model’s estimates.

Table 5: Regression results for sales

Variable Coefficient. Std. Error t-value p-value
International Certification -0.6628 0.0836 -7.93 0.000
Foreign Technology -0.2772 0.0968 -2.86 0.004
New Product Innovation -0.2929 0.1439 -2.03 0.042
R&D 0.3623 0.2015 1.80 0.073
Firm Age 0.0164 0.0039 421 0.000
Gender -0.4138 0.1553 -2.67 0.008
Size 1.3717 0.0530 25.86 0.000
Education 0.0077 0.0013 6.07 0.000
Experience 0.0101 0.0039 2.58 0.010
Constant 14.7116 0.1788 82.28 0.000

Note: *p<0.05, **p <0.01, ***p <0.001
R-squared = 0.6056
Adj R-squared = 0.6021.

Table 5 summarizes the result of a multiple linear regression model analysis used to explore the determinants of
firm sales performance, determined as the natural logarithm of sales (log-sales), using a sample of 1,000 firms.
The regression model is highly significant (F(9, 990) = 168.93, p < 0.001) and explains around 60.2% of the
variation in sales performance (adjusted R? = 0.6021), indicating a strong model fit and explanatory power.

Among the firm-level variables, firm size was the most significant positive predictor with a coefficient of 1.372
(p < 0.001), proposing that larger firms benefit from economies of scale or improved market power that
significantly increase sales. In line with previous studies (Ibhagui & Olokoyo, 2018; Olawale et al., 2017; Pervan
& Visi¢, 2012). Firm Age also showed a positive and statistically significant effect (B = 0.016, p < 0.001),
revealing that more established firms manage to achieve higher sales due to accumulated experience and market
reputation.

Managerial-related variables, including education ( = 0.008, p < 0.001) and work experience (p = 0.010, p =
0.010), were positively associated with sales, reinforcing the critical role of skilled and experienced labor in
driving firm performance. These findings are consistent with the literature emphasizing the value of knowledge
and expertise within organizational settings (Warsame,2023). Inverse to expectations, the gender variable, coded
as a dummy for female top managers, was negatively related to sales performance (B = -0.414, p = 0.008). This
finding may reflect underlying structural or contextual barriers that female-led firms face in the studied market,
warranting further qualitative investigation to understand the socio-economic dynamics at play.

Regarding institutional-related variables, Foreign Technology Adoption ( =-0.277, p = 0.004) and New Product
Introduction (B = -0.293, p = 0.042) were both negatively associated with sales. This counterintuitive result may
indicate challenges such as excessive costs, market resistance, or implementation inefficiencies that diminish
short-term sales outcomes. Additionally, the international certification status variable exhibited the strongest
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negative impact on sales (f =-0.663, p < 0.001), potentially reflecting the burden of certification costs or stricter
compliance requirements limiting sales capacity in the short run. Also, the effect of research and development
(R&D) activities was positive but marginally insignificant at the 5% level (B = 0.362, p = 0.073), suggesting a
potential beneficial influence that could be pronounced more with a larger sample or longitudinal data.

Overall, these findings highlight the nuanced relationships between firm size, age, human capital, managerial
gender, innovation efforts, and certification on sales performance. The evidence suggests that while traditional
firm and human capital characteristics bolster sales, the benefits of innovation and certification may be more
complex, incurring short-term costs that offset gains. This underscores the need for supportive policies to
facilitate the effective implementation of technology and certification standards, particularly for smaller or
female-led firms in emerging economies.

Conclusion

This empirical investigation provides robust evidence on the determinants of firm sales performance within the
Turkish business context, utilizing a comprehensive sample of 1,000 firms. The results demonstrate that firm
size, educational attainment of employees, work experience, and firm age are statistically significant and
positively associated with sales performance, highlighting the critical role of human capital accumulation and
organizational longevity in driving firm outcomes. Conversely, variables such as the gender of the top manager,
foreign technology adoption, new product introduction, and certification status exhibit either negative or
statistically insignificant relationships with sales, indicating potential complexities in how these factors influence
firm performance in emerging market settings.

The adjusted R-squared of 0.6021 underscores that the model explains a substantial proportion of variation in
sales performance, affirming the overall model’s explanatory power. However, the negative coefficient
associated with female top management challenges conventional assumptions and suggests the need for further
nuanced inquiry into gender dynamics in firm leadership within this regional context.

These findings carry important implications for both policy and managerial practice. Specifically, interventions
aimed at enhancing employee education and experience, alongside supporting firm growth and maturity, may
yield significant improvements in sales performance. Meanwhile, the ambiguous effects of innovation-related
variables and managerial gender highlight areas for future research to unpack underlying mechanisms and
contextual influences. In sum, this study contributes to the literature on firm performance by explaining the
multifaceted factors that shape sales outcomes in emerging economies, thereby offering a foundation for targeted
strategies to bolster firm competitiveness and sustainable growth.
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