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A Foreword from the Editor

We are proud to publish the second issue of the forth volume of the Journal of Politics, Economy, and
Management (JOPEM). We are keeping on to grow with valuable academic articles. JOPEM is an
interdisciplinary of economy and administrative sciences, peer-reviewed academic journal of published bi-
annually by the Faculty of Economics and Administrative Sciences in Hatay Mustafa Kemal University.

JOPEM is indexed or abstracted by the following: Index Copernicus, ResearchBib, JournalTOCs,
Google Scholar, Idealonline, ASOS index. As an indicator of our quality, our applications for new indexes
and abstracts are continuing. Within the framework of academic ethics, the journal is licensed under a
Creative Commons Attribution-NonCommercial 4.0 International License.

A double-blind peer-review method is used in the acceptance of manuscripts, and compilations,
conceptual discussions, empirical and applied research manuscripts are accepted for publication. With its
broad scope bridging a wide variety of subjects, the journal is dedicated to the advancement of novel
empirical research and spread of scientific knowledge. Thus, we accept manuscripts in the fields of
economics, business administration, political science, public administration, international relations, finance,
industrial relations, information systems and management, econometrics and other subjects related to these
topics. The language for such manuscripts could be either Turkish or English, preferable full in English.

As part of the forth volume second issue of JOPEM, | am delighted that the authors who have
submitted articles demonstrated an interest to share their research with the readers of this journal. In addition,
I wouldlike to thank the people who contributed to the forth volume second issue a few months, especially
the editorial board of JOPEM, the staff in our Faculty of Economics and Administrative Sciences, and many
others. The last, but not the least my thanks go to the publishing team of our Journal, whose members put a
lot of time and energy into this enterprise.

We hope you will enjoy the format and content of the JOPEM’s the forth issue of the second volume.
Encouraging many more authors to submit manuscripts in the following issues, we hope that this issue
arouses our readers’ interest so that the articles published in JOPEM may motivate new research ideas. If
you have any feedback, please do let us know.

30.06.2023, Hatay-TURKIYE
Prof. Dr. Cengiz AYTUN

Editor in Chief, owner of JOPEM
(Behalf of the Faculty of Economics and Administrative Sciences, Hatay Mustafa Kemal University)
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Onerilen Ahntilama/Suggested citation: Baz, F.C. ve Kosar, M. (2023). Tiirkiye’de yonetim bilisim
sistemleri alaninda yazilan lisansiistii tezlerin incelenmesi [Examination of graduate thesis writed in the
field of management information systems in Turkey]. Journal of Politics, Economy and Management,
6(1), 1-10.

Oz: Yonetim bilisim sistemleri insan ile bilgisayar arasinda etkilesim kuran sistemlerdir. Bir baska ifade
ile insanlar organizasyonlar ve teknoloji arasindaki iliskileri yonetim bilisim sistemleri inceler. Son
yillarda insan ihtiyacinin artmasi, isletmelerin talepleri gibi sebepler yonetim bilisim sistemlerine
duyulan gereksinimi ortaya koymaktadir. Y6netim bilisim sistemleri ihtiyaclar1 gidermede bilgi ve kolay
yonetim imkan1 sunmasi sebebiyle tercih edilmektedir. Universitelerde yonetim bilisim sistemleri
alaninda lisans ve lisansiistii diizeyde programlarin agilmasi hiz kazanmistir. Bu da beraberinde
Tiirkiye’de yonetim bilisim sistemleri alaninda yazilan lisansiistii tez sayisinda artisa sebep olmaktadir.
Bu caligmada, YOK ’iin ulusal tez merkezinden yonetim bilisim sistemleri anabilim dalinda yazilan tezler
incelenmistir. Calismanin veri analizi siirecinde icerik analizi kullanilmistir. Calisma kapsaminda tezler
yayinlandiklar {iniversite, arastirma tiirli, yayin yili, danisman ve yazara ait bilgileri kapsamaktadir.
Aragtirmada 2018 ve 2022 yillar1 arasinda yayinlanan tezler incelemeye alinmistir. Tarama sonucunda
352 adet yiiksek lisans tezi ve 51 adet doktora tezi olmak iizere toplamda 403 adet tez belirlenmistir.
Detayli inceleme amaciyla 2021 ve 2022 tarihleri arasinda belirlenen 66 adet tez arastirmada belirli
kategorilere gore siniflandirilmstir.

Anahtar kelimeler: Yénetim Bilisim Sistemleri, Icerik Analizi, Lisansiistii Egitim, Lisansiistii Tezler

Examination of graduate thesis writed in the field of management
information systems in Turkey

Abstract: Management information systems are systems that interact between humans and computers.
In other words, management information systems examine the relationships between people,
organizations and technology. In recent years, reasons such as the increase in human needs and the
demands of businesses reveal the need for management information systems. Management information
systems are preferred because they provide information and easy management opportunities to meet the
needs. The opening of undergraduate and graduate programs in the field of management information
systems in universities has gained momentum. This also causes an increase in the number of postgraduate

! Corresponding author: Osmaniye Korkut Ata University, Tlrkiye, mehmet.kosar@yahoo.com


mailto:mehmet.kosar@yahoo.com

Journal of Politics, Economy and Management (JOPEM) ISSN 2630-5933, Volume 6, Issue 1, 2023

theses written in the field of management information systems in Turkey. In this study, theses written in
the department of management information systems from the national thesis center of YOK were
examined. Content analysis was used in the data analysis process of the study. Within the scope of the
study, the theses include information about the university, research type, publication year, advisor and
author. Theses published between 2018 and 2022 were included in the study. As a result of the scanning,
a total of 403 theses, including 352 master's theses and 51 doctorate theses, were determined. For detailed
analysis, 66 theses determined between 2021 and 2022 were classified according to certain categories in
the research.

Keywords: Management Information Systems, Content Analysis, Graduate Education, Graduate Theses
JEL Codes: C16, C42, 121

1. Giris

Son yirmi yilda bilisim teknolojileri kisisel, sosyal ve kamusal yasamimizi etkileyen ve yasam kalitemizi
onemli Olctde etkileyen bir olgudur. Dijital ortamda metin, goriintt, grafik veya ses olarak temsil edilen
veri ve bilgileri ele almaktadir. Bu sayede kullanicilarin istedigi sekilde iletisim, depolama, isleme ve basim
veya sergileme ile ilgilenmektedir. Biligim sistemleri telekomiinikasyon ve bilgisayar teknolojisindeki
gelismelerin bir sonucudur (Brien ve Marakas, 2007: s.102).

Giniimiizde yo6netim biligsim sistemleri isletmelere bircok yonden katki saglamaktadir. Yonetim
bilisim sistemleri egitimden saglia kadar farkli alanlarda kullanilmaktadir. Verilerin toplanmasindan
islenmesine ve saklanmasina kadar bu sistemler aktif sekilde rol oynamaktadir. Ayrica yonetim bilisim
sistemleri sayesinde isletmelerde karar vermenin saglanmasina katki sunulmaktadir.

Etkin bir yonetim bilisim sistemleri asagida belirtilen kosullar1 saglayabilmelidir (Eren Guimiistekin,
2004: 139):

*  Gereken bilgi akisinin saglanmasi,

+ I¢ ¢evreden ve dis cevreden gelen verilerin biitiinlestirilmesi,

* Bilginin islenmesi,

» Bilginin yonetimin bekledigi zamanda, dogru ve eksiksiz olarak istenen miktarda sunulmasi.

Yonetim bilisim sistemleri genel anlamda bilgisayar teknolojilerinin ve isletmenin ortak kesistigi alan
olarak ifade edilebilir ve Sekil 1’ deki gibi gosterilebilir.

Sekil 1. Yonetim bilisim sistemleri

L—
(T o
5 2
v £
oo =
o @

Kaynak: Wikipedia (2022).
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Yonetim bilisim sistemleri teknolojide yasanan geligsmeler ile glincel konularda kullanilmaktadir.
Egitim kurumlarinda yapay zeka ile yonetim bilisim sistemleri (Wako, 2003; Baz ve Denizer, 2018;
Aydemir ve Demirli, 2020), siber giivenlik (Benzer, 2022), turizm (iraz ve Zerenler, 2008; Khasawneh,
2019), saglik (Omiirbek ve Altin, 2009; Nokay ve Ozaydmn, 2018; Yiicel ve ark., 2018) ve benzer birgok
alanda ¢aligmalar yapilmistir.

Isletmelerin farkh problemlere ¢6ziim sunmalarinda alacaklari kararlar i¢in yoneticiler farkli bilisim
sistemlerine ihtiya¢ duyarlar. Bu ihtiyaglar1 Tecim (2020) Sekil 2’ deki yonetim biligim sistemleri piramidi
ile agiklamaktadir.

Sekil 2. Yonetim bilisim sistemleri piramidi

PROBLEM TiPi KARAR TIPLERI YONETICILER

A
3 OST SEVIYE YONETICILER
STRATEJIK KARARLAR
YAPISAL OLMAYAN
ORTA SEVIYE YONETICILER
TAKTIKSEL-YONETIMSEL
KARARLAR B TR
YARI YAPISAL DECISION SUPPORT SYSTEMS (DSS)
YONETIM BILISIM SISTEMLERI
o - ) MANAGEMENT INFORMATION SYSTEMS (MIS) ALT SEVIYE YONETICILER
BILGI SEVIVESI U sl LER &
ZIMUIAI“I SIMsm:es) ILGI CALISANLARI
OTOMASYON!
YAPISAL OPERASYONEL OFis u OPERASYONEL
VERI ISLEME SISTEMLERI
TRANSACTION PROCESSING SYSTEMS (TPS)
Uretim Finans Satis ve Muhasebe insan
Pazarlama Kaynaklari

FONKSIYONEL ALANLAR

Kaynak: Tecim (2020).

Sekil 2°de verilen yonetim bilisim sistemleri piramidine gore operasyonel yoneticilerden (st seviye
yoneticilere kadar isletmelerde karsilasilan problemlerin ¢6ziimiinde alinacak kararlarin saglikli olabilmesi
gerekir. Bu anlamda veri isleme sistemlerinden iist yonetim bilgi sistemlerine ihtiya¢ duyulmaktadir.

Yonetim bilisim sistemlerini yapilan tanimlar 1s181nda; insan ile bilgisayar arasinda etkilesim kuran
biitiinlesik sistemlerdir seklinde ifade etmek miimkiindiir. Son yillarda insan ihtiyacinin artmasi,
isletmelerin talepleri ve benzer sebeplerden otiirii yonetim bilisim sistemlerine duyulan gereksinim
ortadadir. Karsilagilan problemlere karsi yonetim bilisim sistemleri ihtiyaclar1 gidermede bilgi ve kolay
yOnetim imkani sunmasi sebebiyle tercih edilmektedir.

Universitelerde yonetim bilisim sistemleri alaninda lisans ve lisansiistii diizeyde programlarin
acilmas1 hiz kazanmistir. Bu da beraberinde Tiirkiye’de yonetim bilisim sistemleri alaninda yazilan
lisansiistii tez sayisinda artisa sebep olmaktadir. Bu cahsmada, YOK {in ulusal tez merkezinden y&netim
bilisim sistemleri anabilim dalinda yazilan tezler incelenmistir. Alanda yapilan ¢calismalara 151k tutmasi
acisindan bu arastirmanin 6nem arz ettigi diigiiniilmektedir.
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Bu ¢alismada, yonetim bilisim sistemleri alaninda yazilan lisansiistii tezlerle ilgili olarak su sorulara
cevap aranmaktadir:

* Yillarina gore dagilimlar1 nedir?
+  Universitelere gére dagilimlari nedir?
* Tirlerine gore dagilimlar1 nedir?
* Damigmanlara gore dagilimlar1 nedir?

+  Universite tiirlerine gore dagilimlar1 nedir?

2. Yontem

Calismada, nitel arastirma yontemi kullanilmigtir. Nitel veri analizi yaklagimlarinda analizin durumuna gore
betimsel analiz ve igerik analizi yontemi kullanilmaktadir. Yildirim ve Simgek (2011), betimsel analizde
veriler, onceden belirlenen temalar altina yerlestirilirken; igerik analizinde veriden kodlara ait alt tema ve
temalarin ¢ikarilmasidir seklinde ifade etmistir. Bu ¢alismada igerik analizi yontemi kullanilmigtir.

Bu calismada, YOK iin ulusal tez merkezinden yonetim bilisim sistemleri anabilim dalinda yazilan
tezler incelenmistir. Calismanin veri analizi siirecinde igerik analizi kullanilmistir. Caligma kapsaminda
tezler yayinlandiklari iniversite, arastirma tiirii, yayin yili, danisman ve yazara ait bilgileri kapsamaktadir.
Arastirmada 2018 ve 2022 yillar1 arasinda yayinlanan tezler incelemeye alinmigtir. Tarama sonucunda 352
adet yliksek lisans tezi ve 51 adet doktora tezi olmak {izere toplamda 403 adet tez belirlenmistir. Detayli
inceleme amaciyla 2021 ve 2022 tarihleri arasinda belirlenen 66 adet tez arastirmada belirli kategorilere
gore siniflandirilmstir.

Calismanin evrenini Tirkiye’ de yonetim bilisim sistemleri konusunda yazilan tezler olusturmaktadir.
Calismada yonetim bilisim sistemleri alaninda yazilan tezlerin ¢ok sayida olmasi sebebiyle evrenin
kullanilmasi yerine ulasilabilir 6rneklem kullanilmistir. Calismada yazilan yiiksek lisans ve doktora
tezlerine erisim konusunda YOK ait Ulusal Tez Merkezi kullanilarak “yénetim bilisim sistemleri” terimi
taranmustir.

Sekil 3. Verilerin toplanmasi ve analizinde izlenen siirecler

* Veritabmin segilmesi

* Arama kelimelerine karar verilmesi

* Erisime acik olan tezlerin incelenmesi

* Yonetim Biligim Sistemleri Ana Bilim Dalindan olmayan tezlerin
silinmesi

* Tezlerin tablolarmin ¢tkarilmasi

* Verilerin analizi

€E€CECECKL
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Yapilan ¢alismada verilerin toplanmasi i¢in su adimlar izlenmistir:

 YOK iin Ulusal Tez Merkezinden (tez.yok.gov.tr) “Y&netim Bilisim Sistemleri” alaninda yazilan
tezler incelendi.

* tez.yok.gov.tr adresinde yonetim bilisim sistemleri alaninda Tiirk¢e dilinde 403 Tez oldugu
belirlendi.

» Tarama sonucunda 51 adet doktora tezi, 352 adet yiiksek lisans tezi oldugu belirlendi.
* 352 Tez igerisinden 2021 yil1 ve 10.03.2022 tarihleri arasinda olan tezler indirildi.
* Son olarak, 66 adet tez arastirma kapsaminda alinarak incelendi.

Arastirma sonunda elde edilen veriler Microsoft Excel 365 programi ile analiz edilmistir. Toplanan
veriler ilizerinde tablolar kullamilarak analizler yapilmistir. Tablolar kullanarak ortaya ¢ikan veriler
kategorize edilmis, veriler hakkinda yorumlar yapilmistir.

3. Bulgular

Bu ¢aligmada, 2018 — 2022 yillar1 arasinda yonetim bilisim sistemleri alaninda yazilan tezler incelenmistir.
Bu lisansiistli ¢alismalar, yayinlandiklar: tiniversite, arastirma tirii, yaym yili, danigman ve yazara ait
bilgileri kapsamaktadir. Calismada yontem olarak igerik analizi yonteminden yararlanilmistir. Calismada
elde edilen bulgular, grafiklere aktarilarak sunulmustur.

Arastirmada 2018 ve 2022 yillar1 arasinda yayinlanan tezler incelemeye alinmistir. Tarama
sonucunda 352 adet yuksek lisans tezi ve 51 adet doktora tezi olmak (zere toplamda 403 adet tez
belirlenmistir. Detayli inceleme amaciyla 2021 ve 2022 tarihleri arasinda belirlenen 66 adet tez arastirmada
belirli kategorilere gore simiflandirilmistir. Tablo 1’ de yonetim bilisim sistemleri alaninda 2018 — 2022
yillar1 arasinda {iniversitelere gore lisansiistii tez dagilimlar1 verilmistir.

Tablo 1. Yonetim bilisim sistemleri alaninda 2018 — 2022 yillar1 arasi tiniversitelere ait lisansiistl tez

dagilimlar1

Universite YL DR Toplam
Gazi Universitesi 24 22 46
Dokuz Eyliil Universitesi 40 - 40
Atatiirk Universitesi 25 13 38
Ufuk Universitesi 23 - 23
Sakarya Universitesi 20 2 22
Osmaniye Korkut Ata Universitesi 20 - 20
Cumhuriyet Universitesi 17 - 17
Aksaray Universitesi 16 - 16
Baskent Universitesi 16 - 16
Mehmet Akif Ersoy Universitesi 15 - 15
Diizce Universitesi 13 - 13
Karamanoglu Mehmetbey Universitesi 4 - 4
Akdeniz Universitesi 3 - 3
Kadir Has Universitesi 3 - 3
Ankara Yildirim Beyazit Universitesi 2 - 2
Bandirma Onyedi Eyliil Universitesi 1 - 1
Erciyes Universitesi 1 - 1
Hali¢ Universitesi 1 - 1
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Tablo 1° de 2018 — 2022 yillar1 arasinda {iniversitelere ait lisansiistii tez dagilimlar1 verilmistir. Buna
gore, Gazi Universitesi yiiksek lisans ve doktora programu toplaminda 46 tez calismast ile ilk sirada yer
almaktadir. Dokuz Eyliil Universitesi 40 lisansiistii tez calismasi ile Atatiirk Universitesi 38 tez ¢alismasi
birbirlerine olduk¢a yakin diizeyde yer almaktadir. En az lisansiistii tez ¢aligmasini yonetim bilisim
sistemleri alaninda Bandirma Onyedi Eyliil Universitesi, Erciyes Universitesi ve Hali¢ Universitesi
bulundurmaktadir.

Universitelere ait 2018 — 2022 yillar1 aras1 ydnetim bilisim sistemleri alaninda lisansiistii tezlerin
dagilimlart Sekil 4* de verilmistir.

Sekil 4. Universitelere ait 2018 — 2022 yillar1 arast lisansiistii tez dagilimlari

50
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0
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Sekil 4 e gore Gazi Universitesi’nin toplamda en ¢ok (n=46) lisansiistii caligmaya sahip oldugu, bu
tniversitesi Dokuz Eyliil Universitesi (n=40) ve Atatiirk Universitesi’nin (n=38) takip ettigi gorilmektedir.
En az sayida lisanstistii ¢alismasi ise Osmaniye Korkut Ata Universitesine (n=20) aittir.

Calismada 2018 — 2022 yillar1 arasinda yonetim bilisim sistemleri alaninda yazilan yiiksek lisans ve
doktora tezlerinin yillara gore dagilimlar1 Tablo 2” de gosterilmistir.

Tablo 2. 2018 — 2022 yillar1 arasi yazilan tez sayilari

Yil YL DR Toplam
2018 46 6 52
2019 98 8 106
2020 47 13 60
2021 52 9 61
2022 3 1 4
Toplam 247 37 283

Tablo 2’ de yer alan verilere gore en ¢ok tez ¢calismasinin 2019 yilinda 98 yiiksek lisans ve 8 doktora
tezi ile toplamda ise 106 tez ¢aligmasi ile yapildig1 goriilmektedir. 2022 yilinda belirtilen tarihe kadar 3
yiksek lisans tezi ve 1 doktora tezi ile toplamda 4 lisansiistli tezin yonetim bilisim sistemleri alaninda
yazildig1 goriilmektedir.
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Sekil 5° de 2018 — 2022 yillar1 arast yonetim bilisim sistemleri alaninda yazilan tez sayilarmnin
dagilimi1 verilmistir.

Sekil 5. 2018 — 2022 yillar1 arasi tez sayilarmin dagilim

300
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Sekil 5° de 2018 — 2022 yillar1 arasinda yonetim bilisim sistemleri alaninda yazilan tez sayilarinin
dagilimlar1 verilmistir. Buna gore, 2019 yilinda yazilan tez sayisi en {ist diizeyde (n=106) gosterilmistir.
2021 yilinda ise toplamda (n=61) en ¢ok ikinci lisansiistii tez ¢caligmasinin yapildigi gorilmektedir.

4. Sonug ve Gneriler

Yonetim bilisim sistemleri bilginin kullanimi, islenmesi gibi siireglerde isletmelere sagladigi yararlardan
otiirli son yillarda ihtiyag halini almistir. Yonetim bilisim sistemleri, ilk yillarda muhasebe alaninda
kullanilmakta iken, glinlimiizde egitimde, saglikta ve daha pek ¢ok alanda kullanilmaktadir. Yonetim bilisim
sistemlerinin sagladigi en biiylik faydalarmn, bilgiye erisim ve gelismis sistemlerde dogru kararlar
verebilmeyi kolaylastirmasi oldugu soylenebilir.

Yapilan caligmalar incelendiginde calisanlarin ydnetim bilisim sistemleri konusunda yapilan
calismalardan (Cakir ve ark., 2018; Aslay ve ark., 2021), 6grencilerin yonetim bilisim sistemlerinde
edindikleri beceri ve yetkinliklere kadar (Elgi, 2016; Dogan, 2022) genis alan1 kapsadigi goriilmektedir.
Yonetim bilisim sistemleri alaninda yapilan tezlerin atif analizlerinin de yapildigi (Henkoglu Serefoglu ve
ark., 2019) goriilmiistiir.

Yonetim bilisim sistemlerinin 6nemli bir konumda bulunmas: {iniversitelerin bu alanda lisans ve
lisansiistii diizeyde egitim vermelerini zorunlu kilmustir. Ozellikle Covid 19 pandemi siireci sonras1 yonetim
bilisim sistemlerinin ne denli 6énemli oldugu gdzlenmistir. Bu anlamda yazilmis bir¢cok yiiksek lisans ve
doktora tezi vardir. S6z konusu bu ¢aligmalarin egiliminin lisansiistii ¢alismalarin giincel konular1 icerdigi
seklinde ifade edilebilir.

Calismada, YOK’iin ulusal tez merkezinden yonetim bilisim sistemleri anabilim dalinda yazilan
tezler incelenmistir. Calisma kapsaminda tezler yayinlandiklari {iniversite, arastirma tiirli, yayin yili,
danisman ve yazara ait bilgileri kapsamaktadir. Arastirmada 2018 ve 2022 yillar1 arasinda yayinlanan tezler
incelemeye alinmistir. Tarama sonucunda yiiksek lisans ve doktora tezleri belirlenmistir. Detayli inceleme
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amaciyla 2021 ve 2022 tarihleri arasinda belirlenen tezler arastirmada belirli kategorilere gore
siniflandirilmistir. Calisma sonucuna gére Gazi Universitesi yiiksek lisans ve doktora progranu toplaminda
ilk sirada yer almaktadir. Dokuz Eyliil Universitesi ile Atatiirk Universitesi calismalarinin birbirlerine
oldukga yakin diizeyde oldugu tespit edilmistir. En az lisansiistii tez ¢aligmasini yonetim biligim sistemleri
alaminda Bandirma Onyedi Eyliil Universitesi, Erciyes Universitesi ve Hali¢ Universitesi bulundurmaktadir.
En ¢ok tez ¢alismasinin 2019 yilinda yapildig1 goriilmektedir. 2022 yilinda belirtilen tarihe kadar yazilan
tez sayismnin diisiik oldugu belirlenmistir. Dolayisiyla yonetim bilisim sistemleri anabilim dalinin daha
onceki yillarda kurulan iiniversitelerde daha fazla sayida lisansiistii tez yazildig: ifade edilebilir.

Bilisim teknolojilerinde yasanan gelismelerin son yillarda nesnelerin interneti (IoT), endiistri 4.0,
yapay zeka, uzaktan egitim ve benzeri alanlar1 hizla gelistirdigi diistiniildiiglinde, yonetim biligim sistemleri
alanina duyulan ihtiyaci artiracagi da 6n goriilebilir. Bu anlamda tiniversitelerin lisansiistii diizeyde yonetim
biligim sistemleri alaninda programlar agmasi kaginilmazdir.

Yonetim biligim sistemleri alaninda yazilacak yiiksek lisans ve doktora tezlerinin giincel teknolojiler
15181nda, isletmelere kolayliklar saglayacak diizeyde olmasi 6nem arz etmektedir.

Calisma sonuglaria gore asagidaki onerilere yer verilebilir:

¢ Ulusal diizeyde yonetim bilisim sistemleri alaniyla ilgili yliksek lisans ve doktora tezlerine bu
calismada yer verilmistir. Arastirmacilar tarafindan yapilacak yeni ¢alismalarda uluslararasi diizeyde
yazilmis yiiksek lisans ve doktora tezlerinin durumlarinin ortaya konulmasi dnerilebilir.

* Bu ¢aligmanin sinirhiliklart olan tarih araliklari diginda ve farkl kategorilerde arastirmacilarin yeni
caligmalar yapmasi onerilebilir.

* Yapilan ¢alismada yonetim bilisim sistemleri alaninda oldukga fazla sayida yiiksek lisans ve
doktora tezi tespit edilmistir. Yapilacak ¢alismalarda belirli kriterler ile konu basliklarmin 6zgiin ve giincel
sekilde gerceklestirilmesi Onerilebilir.

« Universitelerde yeni kurulan ydnetim bilisim sistemleri anabilim dalinda bulunan arastirmacilarm
giincel konularla alana lisansiisti tezler ile katkida bulunmasi onerilebilir.

Yonetim bilisim sistemleri alaninin giincel konulari icermesi lisansiistii alanda yeni ¢aligmalara
ihtiyag olusturacaktir. Ozellikle yapay zeka, endiistri 4.0, nesnelerin interneti (IoT) ve semantik web benzeri
konularin alanin gelismesine katki saglayacagi diisiiniilmektedir. Bu anlamda arastirmacilar yeni konu
basliklarini da g6z 6niinde bulundurarak alanyazina katki saglayabilecektir.
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Extended Abstract

In recent years, information technologies are a phenomenon that affects our personal, social and public life
and significantly affects our quality of life. It deals with data and information represented as text, images,
graphics or sound in digital media. In this way, it deals with communication, storage, processing and printing
or display as desired by the users. Information systems are the result of developments in telecommunications
and computer technology. Today, management information systems contribute to businesses in many ways.
Management information systems are used in different fields from education to health. These systems play
an active role, from data collection to processing and storage. In addition, thanks to management information
systems, it contributes to decision making in enterprises. Management information systems are used in
current issues with the developments in technology. Studies have been carried out in educational institutions
in artificial intelligence and management information systems, cyber security, tourism, health and many
similar fields. Managers need different information systems for the decisions that businesses will take to



Journal of Politics, Economy and Management (JOPEM) ISSN 2630-5933, Volume 6, Issue 1, 2023

offer solutions to different problems. In the light of the definitions of management information systems; It
is possible to express it as integrated systems that interact between human and computer. In recent years,
the need for management information systems is evident due to the increase in human needs, the demands
of businesses and similar reasons. Management information systems are preferred because they provide
information and easy management opportunity to meet the needs against the problems encountered. The
opening of undergraduate and graduate programs in the field of management information systems in
universities has gained momentum. This also causes an increase in the number of postgraduate theses written
in the field of management information systems in Turkey. In this study, theses written in the department
of management information systems from the national thesis center of YOK were examined. It is thought
that this research is important in terms of shedding light on the studies carried out in the field. The fact that
management information systems are in an important position has made it necessary for universities to
provide undergraduate and graduate education in this field. It has been observed how important management
information systems are, especially after the Covid 19 pandemic process. There are many master's and
doctoral theses written in this sense. Considering that the developments in information technologies have
rapidly developed the internet of things (1oT), industry 4.0, artificial intelligence, distance education and
similar fields in recent years, it can be foreseen that the need for management information systems will
increase. In this sense, it is inevitable for universities to open programs in the field of management
information systems at the graduate level. It is important that the master's and doctoral theses to be written
in the field of management information systems are at a level that will provide convenience to businesses
in the light of current technologies. According to the results of the study, master's and doctoral theses related
to the field of management information systems at the national level are included in this study. In new
studies to be carried out by researchers, it may be suggested to reveal the status of master's and doctoral
theses written at the international level. It can be suggested that researchers conduct new studies in different
categories and outside the date ranges, which are the limitations of this study. In the study, a large number
of master's and doctoral theses were identified in the field of management information systems. In the
studies to be done, it can be suggested that the subject headings be carried out in an original and up-to-date
manner with certain criteria.

10



Journal of Politics, Economy and Management (JOPEM) ISSN 2630-5933, VVolume 6, Issue 1, 2023

Research article

Endustri 4.0: Dijitallesme ve muhasebe

Mustafa CAM*

Assoc. Prof., Department of Business Administration, Accounting and Finance
Hatay Mustafa Kemal University, Turkiye

mustafacam01@mku.edu.tr, 0000-0002-4520-3413

Received date: 22.05.2023 Accepted date: 20.06.2023

Suggested citation: Cam, M. (2023). Endiistri 4.0: Dijitallesme ve Muhasebe [Industry 4.0:
Dijitalization and Accounting]. Journal of Politics, Economy and Management, 6(1), 11-29

Oz: 2011 yilinda Almanya’nin agiklamis oldugu Endiistri 4.0 ile yeni bir déneme gegilmistir.
Endiistri 4.0'n ana hedefi, liretim zincirindeki tiim halkalar1 birbiriyle entegre ederek, yazilim, yapay
zeka ve donanim gibi teknolojileri biitiinlesik bir bicimde kullanarak, sensorler araciligiyla ortami
analiz edip veri toplayarak, endiistride diigiik maliyetle ve minimum enerji tuketerek Uretim
faaliyetini gerceklestirmektir. Teknolojinin getirdigi yeniliklerle gerek is gerekse egitim hayatinda
kokli degisimler olmustur. Bu degisimlerle birlikte muhasebe de gelisme gdstermis, muhasebe
siirecinde dijital teknolojiler, akilli muhasebe sistemleri, robotik muhasebe gibi sistemler
gelistirilmistir. Muhasebe meslek mensubu, isletmedeki tim islemleri takip eden kisilerdir.
Isletmeye ait finansal verileri kaydeder, smiflandirir, 6zetler ve raporlama yapar. Muhasebeye konu
olan islemlerin hata ve hilelerden arinmis olmasi igin karar verme asamasinda olan meslek
mensuplarinin bulut bilisim, e-fatura, e-denetim ve e-muhasebe hizmetleri gibi konularinda
teknolojik yapilar1 kullanilmasi rekabet iistiinliiklerini arttiracaktir. Universitelerde muhasebe
egitimi alan 6grencilerin yapay zeka teknikleri, endiistri 4.0 gibi konularda bilgi sahibi olmasiyla
meslek mensuplarinin elestirel diisiincelerinde 6nemli gelismeler saglanabilecektir. Calismada
Endiistri 4.0. kavrami ve yeni teknolojik kavramlar agiklanmis ve muhasebe sistemi iizerine olasi
etkileri incelenmistir.

Anahtar Kelimeler: Endiistri 4.0, Nesnelerin Interneti, Muhasebe Denetimi, Akilli Fabrikalar,
Sirekli Denetim,

Jel Kodlari: M40, M41, M42, 014
Industry 4.0: Dijitalization ve accounting

Absract: A new era has been started with the Industry 4.0 announced by Germany in 2011. The
main goal of Industry 4.0 is to realize the production activity by integrating all the rings in the
production chain with each other, using technologies such as software, artificial intelligence and
hardware in an integrated manner, analyzing the environment through sensors and collecting data,
at a low cost in the industry and consuming minimal energy. With the innovations brought by
technology, there have been fundamental changes in both business and educational life. With these
changes, accounting has also improved, and systems such as digital technologies, intelligent
accounting systems, robotic accounting have been developed in the accounting process. Accounting
professionals are the people who keep track of all transactions in the business. Records, classifies,
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summarizes and reports the financial data belonging to the enterprise. In order for the transactions
subject to accounting to be free of errors and fraud, the use of technological structures of
professionals who are at the decision-making stage in such subjects as cloud computing, e-invoice,
e-audit and e-accounting services will increase their competitive advantage. Significant
improvements in the critical thinking of professional members will be achieved by ensuring that
students studying accounting at universities have knowledge of topics such as artificial intelligence
techniques, industry 4.0. Industry 4.0 in the study. the concept and new technological concepts were
explained and their possible effects on the accounting system were examined.

Keywords: Industry 4.0, Internet of Things, Accounting Audit, Smart Factories, 4.0, Continuous
Auditing

Jel Codes: M40, M41, M42, O14.

1. Giris

Endiistri devrimleri 4 agsamada ele alinmaktadir. Endiistri 1.0 yaklasik olarak 1760 ile 1840 arasindaki
yillar1 arasinda su ve buhar giicii ile ¢alisan makinalarin kullaniminin saglandigi ve ulagim endustrisinin
gelismesiyle demiryollarinin insa edilerek mekanik tiretime onciiliikk edildigi yillar1 kapsamaktadir.
Endiistri 2.0 ise 19. yiizy1l sonlari ile 20. yiizyil baslarinda elektrik enerjisine dayali ve bant tipi Uretim
sisteminin sagladigi destekle seri iiretimi is¢i sinifina dayandirarak hayata gegirmistir. Endiistri 3.0
yaklasik olarak 1960 ile 2010 arasindaki yillar1 kapsamaktadir. Bilgisayar devrimi veya dijital devrim
olarak adlandirilan bu dénemde elektronik ve bilgi teknolojilerinin desteginde 6zellikle 1980’11 yillarda
kisisel bilgisayarlarin ve sonrasinda internetin Onciiliigiinde Uretim otomasyonunda ¢ok o6nemli
gelismeler saglanmistir.

Adim ilk kez 2011 yilinda Almanya’daki Hannover Fuari’nda duyuran Endistri 4.0, tim
diinyanin yakindan takip etmeye basladigi bir dijitallesme siirecinin baglamasina neden olmustur. Basta
Almanya olmak iizere genel olarak bakildiginda gelismis iilkelerin endiistriyel liretim giiciinii Dogu’ya
kaydirma tehlikesi ile kars1 karsiya kalmis olmasi, demografisinde yasadig sikintilar ve kiiresel krizin
yarattig1 kayiplarin neden oldugu faktorler dijital doniisiimii bir zorunluluk haline getirmistir (Gabagh
ve Uzundz, 2017: 150). Siber-fiziksel sistemler (SFS), internet ve gelecege yonelik teknolojiler ve
gelismis insan-makine etkilesimi paradigmalarina sahip akilli sistemler ilkelerini uygulayan dordiincii
endiistri devrimidir. Endiistri 4.0’ bilesenleri siber-fiziksel sistemler, nesnelerin ve hizmetlerin
interneti, yapay zeka, bulut bilisim, biiytlik veri, blok zinciri teknolojisi, otonom robotlar, 3D yazicilar,
akilli fabrikalar ve akill1 {iriin konseptlerinden olusmaktadir. Bu bilesenler internet teknolojileri, makine
ogrenimi, yapay zeka ve bilisim teknolojilerinde yasanan gelismeler ile ekonomi ve giinlik hayatta
kullammi yayginlasmaya baslanustir(Ozdemir, 2020:1). Bu yeni dénemde, Uretim ve tiketim
iligkilerini koklii degisiklikler meydana gelmis, bir taraftan tiiketicinin degisen ihtiyacina anlik olarak
¢Ozum Ureten Gretim sistemleri, diger taraftan birbirleriyle stirekli iletisim ve koordinasyon halinde olan
otomasyon sistemleri endiistri 4.0 1n gelisim silirecine yeni bir boyut kazandirmistir.

Sanayi devrimlerinin ortaya g¢ikmasinin asil nedeni kiiresel ekonomide rekabet 6lgiitlerinin
degiskenliginin yiiksek olmasi nedeniyle iiretim sistemlerinde verimliligin artirilmasi, maliyetlerin
diistiriilmesi oldugundan biitiin igletmeler pazarlama departmanindan iiretim departmanina,
muhasebeden insan kaynaklar1 departmanina kadar bu degisim siirecine ayak uydurmak durumundadir.
Akilli fabrikalar isletmelerin iiretim fonksiyonlarmi yeniden tasarlamakta, isleyis sistemlerini
degistirmekte ve meslek mensuplarimn goérevlerini yeniden tamimlamaktadir. Sanayide baslayan bu
devrimden isletme fonksiyonlarmdan birisi olan muhasebe bilgi sistemi de etkilenmekte ve finansal
verilerin tiimilyle dijitallesmesine yol agacaktir.

Elbette, yeni teknolojiler ortaya ¢ikmasi degisimi hizlandirmig olmasinin yaninda bazi hem yeni
firsatlar ve hem de beraberinde bazi zorluklar da getirmistir. Siiphesiz muhasebe mesleginin gelecegi
de, dijitallesme ve bugiin oldugundan ¢ok daha basit uygulamalarin {izerine kurulacaktir. Hizla degisme
gosteren teknolojik gelismelerin, nasil bir degisim ve doniisiim yaratacagi zamanla kavranacak bir
durum olsa da muhasebe endiistrisindeki degisimin onemli firsatlar ortaya koymasi beklenmektedir.
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Dijitallesmenin ve robotlarin muhasebe mesleginde yiikselis gdstermesi, verimliligi ve iiretkenligi
artiracaktir. Diger taraftan teknolojinin hizla gelismesi ve muhasebeye olan yogun etkisi muhasebe
meslek mensuplari i¢in ¢ogu zaman kaygi verici bir durumu olusturacaktir (Tekbas, 2018: 2).

Bu calismanin amaci Son yillarda popiiler arastirma konulari arasinda bulunan teknolojik
gelismelerden big data, yapay zeka, nesnelerin interneti, 3D yazicilar ve bulut bilisgim kavramlarinin
muhasebe meslegi veya muhasebe Ogrencileri Uzerindeki etkilerini incelemek ve bu etkilerle ilgili
onerilere yer verilmistir

Sanayide olusan bu devrim, muhasebe bilgi sistemini derinden etkileyecek, finansal verilerin
timiyle dijitallesmesine yol acacaktir.

2.Literatlr taramasi

Endiistri 4.0 ile ilgili ilk ¢aligma 2011 yilinda Kagermann ve digerleri tarafindan yayimlanan makaledir.
Makalede endiistri 4.0’dan kavramsal ¢er¢cevede bahsedilmis olup kuramsal bazda asamalar: iizerinde
durulmustur.

Moudud-Ul-Huq (2014: 7) dijitallesme ve otomasyon sistemlerinin denetim faaliyetini
yiiriitenlere; denetim faaliyetinin planlamasi, analitik inceleme yoOntemleri, i¢ kontrol sisteminin
degerlendirmesi, risk analizi ve kritik kararlar1 vermede 6nemi tizerinde durmustur.

Gorgilin 2016 yilinda yayimlanan “’Endstri 4.0 ekstra’ caligmasinda; endiistri 4.0’1 kavram
olarak ifade etmis ve gelecek donemlerde meydana getirecegi etkilerle ile ilgili agiklamalarda
bulunmustur (Kaplan, 2018).

Gelecegin isletmelerinde muhasebe denetimi, denetg¢inin rolii ve nesnelerin interneti kavraminin,
denetim alanina etkileri ve mevcut denetim anlayisimin degismesi gerektigi lizerinde durmus ve
Nesnelerin internetinden yararlanilmasi sayesinde, insana 6zgii hatalarin azaltilmasi, denetim kalitesinin
artirllmasi, zamanmn etkin kullanilmasi ve maliyetten tasarruf edilmesi ile rekabet istiinliigii
kazanilabilecegine dikkat ¢ekmistir.

Arslan ve Demirkan (2019:15) “Endiistri 4.0 ve muhasebe sistemine etkisi Uzerine kuramsal bir
inceleme” isimli caligmalarinda Endiistri 4.0’1 yasayan {ilkelerin hedefi is giiclii minimize etmek oldugu,
bu devrimin saglayacagi rekabet giicii gelismis iilkeleri isgiici rekabeti handikabindan kurtaracak
onemli bir olgu haline geldiginden bahsetmislerdir. Ayrica Tirkiye’nin ise bu g¢ergevede geride
kalmamasi, gerek egitim gerekse diger altyapilarini, zihin giiclinii bu yonde gelistirmeye calismasi
gerektigine dikkat cekmislerdir.

Biiyiikartkan 2021 de yayimlanan “Teknolojik Gelismelerin Muhasebe Meslegi Uzerindeki
Etkilerinin Incelenmesi” isimli ¢aligmasinda yapay zeka, blockchain, bulut bilisim ve big data
kavramlarimim muhasebe meslegi tizerindeki etkileri irdelenmis ve bulut bilisim, e-fatura, e-denetim ve
e-muhasebe hizmetleriyle klasik muhasebe mensubu yaklagiminin yikilmasinin saglanabilecegini ifade
etmistir.

3. Sanayi devrimlerinin tarihsel stireci

4. sanayi devrimi ya da yaygin kullanilan haliyle Endiistri 4.0’ olarak amlan, dordiincii sanayi
devriminin ne anlama geldigini agiklamak icin, sanayide yasanmis daha onceki asamalari gézden
gecirmekte fayda vardir. Diinyanin sanayi de dort devrim ile evrildigi genel kabul gérmektedir. Tarihte
ilk devrim tarimda ger¢eklesmistir. Avlanma ile yasamlarinin siirdiiren ilk toplumlarin gégebe hayattan
yerlesik hayata gecerek tarim toplumun olusturmasi insanoglunun gergeklestirdigi ilk sosyal devrim
olarak kabul edilebilir. Bu sosyal devrimi sanayi devrimleri izlemektedir.
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Buhar ¢agi olarak da ifade edilen 1. Sanayi devrimi 18. yiizyihn ortalarinda Britanya’da buhar
ve su giiciiyle ¢alisan makinelerin fabrikalarda kullanilmaya baslamasi ile aletle yapilan {iretim yerini
kiiciik igletmelerden fabrikalara tagmmmistir. Eskiyle yeni arasinda tam bir kopusu yasatan bu devrim 1.
sanayi devrimi olarak adlandirilmaktadir.

Ikinci Sanayi Devrimi ise 1870-1913 yillar1 arasinda &zellikle gelik tretim yontemlerinin
gelistirildigi, elektrik, icten patlamali motorlar, Atlantik-Gtesi telgraf, radyo gibi buluslarin ortaya ¢iktigi
doénem "ikinci Sanayi Devrimi" olarak amlmaktadir. Bu siirege dogu blogunun ¢okiisii olan 1989 yilina
kadar devam eden siirectir. Bu donemde petroliin endiistri ve ulasimdaki etkinligi ile ulasimdaki
ilerlemeler hizli gelisim gostermistir.

1970’1lere girerken algilayicilardan alinan bilgiyi, bir program cergevesinde is elemanlarina
aktaran mikroislemci tabanli programlanabilir mantik devresi gelistirildi. Ve bu sistemin
Uretim sistemlerine uygulanmasiyla {iretim sisteminin otomasyonu miimkiin oldu. Bu gelisme {iretime
insan katkisini oldukga diigtirerek hatayr da minimize etti. Boylece 1970’lerin bagindan giliniimiize kadar
gelen yeni bir sanayi devri baglamis oldu. Bu donemde bilgisayar kullanimi, akilli telefonlar, internetin
yayginlasmasi iiretimi her yoniiyle genis bicimde etkiledi ve bigimlendirdi. Iletisim ve ulasimdaki
gelismelerle, ticaret ve endiistri kiiresellesti. Endiistri 3.0 {iretimde insan emeginin en aza indirilmesi ve
iiretimin otomasyonu olarak tanimlaniyor. (Egilmez, 2017).

Endiistri 4.0, 2011 yilinda Almanya’da Hannover fuarinda lanse edilen yeni sanayi devrimidir.
(Senel ve Elevli, 2017: 26). 4. Sanayi devriminin sadece otomasyondaki gelisimi degil, ayn1 zamanda
akilli gozlem ve karar alma siireglerini de igermekte oldugunu ifade etmektedir (Kagermann vd.,
2011:2). 2013 yilinda Alman Ulusal Bilim ve Miihendislik Akademisi tarafindan yaymlanan Endiistri
4.0 bildirgesi ekonomideki dijital doniisiime vurgu yapmaktadir. Fabrikalarm dijitallesmesi ile birlikte,
iiretim giiciinii Uzak Dogu ekonomilerine kaptiran Bati ekonomileri, Bat1 menseili fabrikalarin kendi
iilkelerine doniisiinii saglamayi, boylece rekabet avantaji elde etmeyi hedeflemektedir (Toker, 2018: 51).

Sekil 1. Endistri devrimleri gelisim sureci

Endiistri 1.0dan Endiustri 4.0a e <

Dordunca
Endustri devrimi

Siber-fiziksel

Birinci
Enduastri devrimi Endustri devrimi Enduastri devrimi
Su ve buhar Elektrik enerjisinin Uretimi daha da

gucuonun yardimayla yardimiryla imalatta otomatiklestiren sistemlerin
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tesislerinin ortaya aretimin ortaya sistemlierinin baslanmas:

cikmas: cikmass kullaniimaya J—
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Cincinnati‘deki mantik devresi (PLC).
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Kaynak: http://mww.bilimiletisimi.com/show.php?id=21911. (Erisim Tarihi:16.04.2023)
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4. Endiistri 4.0 ve Dijitallesme

Endiistri gegmisi dikkate alindiginda, avci-toplayici toplumlardan tarim toplumuna doniisiilmesiyle
birlikte yasam tarzlarinda biiyiik bir degisim ve gelisim olmustur. Bu degisimden iiretim sistemleri de
etkilenmis ve giiniimiize ulagincaya dek ii¢ biiyiik sanayi devrimi yaganmustir. Endiistri 4.0 literatiire,
Akilli Fabrika Dénemi, Akilli Uretim Donemi vb. farkli adlandirmalar kullamilabilen yeni bir sanayi
devrimi siireci olarak gegmeye baslamistir (Gabagh ve Uzundz, 2017: 150).

Endiistri 4.0 kavram; dijitallesmeyle ve teknolojik gelismelerle ortaya ¢ikmasindan dolay1 bu iki
terimdeki hizli ve siirekli degisim, Endiistri 4.0 kavraminin taniminin da degismesine neden olmaktadir.
Literatiirde Endiistri 4.0 kavramu {izerine heniiz tam bir uzlagsma saglanamamis olmakla birlikte yapilan
tanimlamalardan bazilar1 asagida verilmistir.

Endiistri 4.0, dordiincii sanayi devrimi olarak tanimlanmaktadir. Isletmelerin, giincel otomasyon,
veri degisikligi, tamamen yasanan teknoloji esasli degisimdir (Yilmaz, 2018:289). Mrugalska ve
Wyrwicka (2017) Endiistri 4.0 kavramini, “karmasik fiziksel makine ve cihazlarin, ticari ve toplumsal
sonuglar1 daha iyi tahmin etmek, kontrol etmek ve planlamak i¢in kullanilan aga bagh sensorler ve
yazilimlarla entegrasyonu” veya “lirlinlerin yasam dongiisii boyunca yeni bir deger zinciri
organizasyonu ve yonetimi seviyesi” olarak tanimlamaktadirlar.

Endiistri 4.0, makine giiciiniin; insan gliciiniin yerini alarak {iretim siireglerini kendiliginden
yonetebilir hale gelmesi olarak tamimlanabilir. Makinelerin bilgisayarlar ve internet teknolojilerindeki
yeni gelismeler sayesinde koordine edilebilir hale gelmesi yeni sanayi devrimini ortaya ¢ikarmistir.
“Nesnelerin Interneti” kavrami olarak bilinen bu yeni sistem sayesinde iiretimde ileri seviyeye atlanmis
ve fabrikalarin kendini yonetebilir olmasi ile ileri diizey teknolojiye gecis saglanmaktadir (Bulut ve
Akgaci, 2017:53). Endistri 4.0, gelistirilmis teknoloji, giivenlik, robot, bulut sistem gibi araglar ile
gelecekte verimlilik ve basari i¢in tanimlanmustir (Bartodziej, 2016:29). Endistri 4.0; hiz, verimlilik ve
inovasyon odakli bir yaklasimla isletmeler, fabrikalar, lojistik, tedarik¢i, kaynaklar ve miisteriler
arasinda ileri seviyede bir iletisim agiyla gelisen teknoloji olanaklar1 sayesinde daha fazla verim elde
etme olarak tanimlanabilir.

4.1 Dijitallesme Kavramm

Tirk Dil Kurumu sozliigiinde dijital kavrami; “sayisal olarak belirtilmis ve verilerin bir ekran tizerinde
elektronik olarak gosterilmesi” olarak tanimlanmaktadir (TDK, 2019). Literatiirde dijitalleseme kavrami
ile ilgili yapilan tanimlardan bazilari asagida verilmistir;

Dijitallesme, ulasilabilir bilgilerin herhangi bir bilgisayar, akilli telefon, tablet vb. teknolojik
araclar tarafindan okunabilecek, o ortamlarda diizenlenebilecek ve is akislarma dahil edilecek sekilde
dijital ortama aktarilmasi siirecine verilen ad olarak tanimlanabilir(https://binbiriz.com.Erisim
Tarihi:06.05.2023). Ancak internetin ve bilgisayarin gelismesi ve yayginlasmasi sonucu 6 verilerin
dijitallesmesinin yani sira siireglerde dijitallesmektedir. Dijitallestirme ise bir organizasyon, endustri ya
da {ilke tarafindan dijital veya bilgisayar teknolojisinin kullaniminin benimsenmesi veya artmasidir
(Brennen ve Kreiss, 2014). Is diinyasinda dijitallesme ise, gelir yaratmak, isleri gelistirmek, is
siireclerini degistirmek ve giinliik isler i¢in bir ortam yaratmak amaciyla dijital teknolojilerin ve verilerin
kullanilmas1 anlamina gelir

Dijitallestirme, siirecleri veya is akislarini dijitallestirmek ve otomatiklestirmek amaciyla fiziksel
bir 6genin analogdan dijital veya dijital temsiline doniisimiidir.(www.i-scoop.eu/ Erigim Tarihi
06.05.2023).

Baska bir tanima gore Dijitallesme; “isletmelerin is siireglerini, ortamlarini ve bu siiregteki
rollerini (gorev, yetki, sorumluluk vb.) yeni nesil teknoloji ve cihazlardan faydalanarak (yapay zeka,
nesnelerin ve hizmetlerin interneti, siber-fiziksel sistemler, bulut bilisim, blok zinciri vb.) analog
ortamdan dijital ortama aktarmalari ve daha fazla verim elde etmeleri” seklinde tanimlanmustir (Ozdemir
ve Kiling, 2019: 2-3).
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Kitlesel {iretim yontemi sonucu lretilen tiriinlerin benzerligi devaminda kitlesel kisisellestirme
kavramin1 ortaya ¢ikarmustir. Bu silirecin devaminda da kisisel bilgisayarlarin ve internetin
yayginlagmasi ile dijitallesme kavramm 6nem kazanmistir. Yasanan teknolojik gelismeler veya devrimler
tiretim yontemlerini etkiledigi gibi toplumsal yapilart da etkilemektedir. Buharli makinelerin
kullamldigr 18. ve 19. yiizyillarda tarim toplumundan sanayi toplumuna dogru doniigiim yasanmus, 20.
yiizyilda ise bilgi teknolojilerinin artmasi sonucu sanayi toplumundan bilgi toplumuna dogru degisim
gostermistir (Seker, 2005: 388).

Endiistri 4.0’m en temel hedefleri arasinda iiretimin en iist teknolojiyle gergeklesmesinin
saglanarak, iiretimde insan faktoriiniin en aza indirilmesi ve boylece hata paylarinin minimize edilmesi,
en ist diizeyde esnek iiretim yapilarak tiikketiciye 6zel liriin sunulabilmesi ve iiretimin hizlandirilmasi
yer almaktadir. Endiistri 4.0; asil olarak imalat sanayiinde bilgisayarlagsmanin en iist diizeye ¢ikarilmasi
ve dolayisiyla iiretimin yiiksek teknolojiyle donatilmasmi hedefleyen bir yaklasim (Egilmez ,2017).
Endiistri 4.0, yiiksek biligim teknolojileri ve akilli iiretim siirecleri sayesinde, iretim siireclerinin
dijitallesmesini ve koklii bir degisimini meydana getirebilecektir. Uretim siireglerinin dijitallesmesi ile
akilli iiretim sistemleri aldiklar1 komutlar1 {iretim siirecine dahil edebilecek ve lretim islemlerinin
gercek zamanli gergeklestirilmesini saglayabilecektir. Boylece miisteri istekleri ve ihtiyaglari ¢ok hizl
bir sekilde yerine getirilebilecek ve isletmenin kaynaklarmi etkin kullanmasi, hiz, kalitenin daha ¢ok
kontrolii ve iyilestirilmesi baglaminda bir rekabet avantajinin yakalanmasinin yollarin1 acacaktir
(Erturan ve Ergin, 2017: 14).

Endiistri 4.0 ile yeni nesil dijital teknolojilerin gelistirmesiyle birlikte hiz kazanan dijital doniisiim
siireci diinyada ve Tiirkiye’de teknolojiye, isletmelere ve insanlara etkisi s6z konusudur. Tirkiye’de
dijital doniisiim siirecinde devletin ve 6zel sektoriin gesitli projeleri s6z konusudur. “E Devlet Kapis1”
devletin yapmus oldugu énemli projelerden birisidir. E-Devlet Kapisi uygulamalar1 kamu kurumlari
arasindaki entegrasyonu saglar. E-Devlet Kapisi uygulamalarinin olusturdugu dijital entegrasyon ile
kamu kuruluslarinda yetkili memurlarin uzun stirecek islemleri daha kisa siirede yapabilmelerine imkan
saglar. Vatandaslarin kamu kuruluslarinda uzun siirecek islemlerini elektronik ortam aracilifiyla anlik
olarak yapabilmesine imkan saglar. Netice olarak devlet hizl1 ve diisiik maliyetlerle hizmet sunmakta,
birokratik engeller minimum diizeye indirilmekte ve kamusal hizmet kalitesi artis gostermektedir
(Carike1, 2010: 97).

4.2. Endustri 4.0 ve yeni nesil teknolojiler

Yapilan gozlemlere bakildiginda, Endiistri 4.0’1 diger sanayi devrimlerinden ayiran dort unsur 6ne
cikmaktadir. Bunlar; sensor, veri, bilgi ve islem olarak karsimiza ¢ikmakta ve bunlarin bir araya gelmesi
ile vasifsiz is¢i ihtiyacinin asilmasi saglanacaktir. Vasifsiz emek faktoriiniin yerini hata yapmayan
makinalar almakta, hem de insan 40 faktoriinden kaynaklanan diger riskleri de ortadan kaldirmaktadir
(Sener ve Elevli, 2017: 26). Gelismis iilkeleri Endiistri 4.0’a iten etmenlerin basinda; rekabet giiglerinin
ucuz is gilicli karsisinda giderek zayiflamasi, yash niifus oraninin artmasiyla sosyal harcamalarin
artmasidir. Bu etmenler, gelismis iilkeleri yeni bir endiistriyel zemin arayisina siiriiklemistir. Endiistri
4.0, daha fazla iiretim yapmak isteyen gelismis iilkelerin emek faktoriine bagliligini azaltmakta ve akill
fabrikalar sayesinde gelismis iilkelerin ucuz is giiciinden dolay1 kaptirdiklari rekabet avantajlarini geri
kazanabilmesinin yollarini aralamaktadir (Yazic1 ve Diizkaya, 2016: 58).

Endistri 4.0, glinimizin enddstriyel Gretimini bir biitin olarak ilgilendiren ve onu kokten
degistirmeyi amaclayan ¢agdas bir konudur. Dijitallesme, internet teknolojileri ve “akilli nesneler” gibi
gelecege yonelik teknolojilerin birlesimi, sanayilesmede yeni bir temel paradigma degisikligine yol
acmustir. Endiistri 4.0 olarak adlandirilan bu yeni paradigma, bilgi teknolojilerinin tretim lzerine dijital
¢oziimler sunmasmi konu alan yeni bir endiistriyel asama olarak degerlendirilebilir. Endiistri 4.0; 1.0,
2.0 ve 3.0’dan ¢ok daha hizli gelismekte ve doniismektedir. Bu sistemde iiretim giicii; birbirine bagh
olan, bilgi olusturabilen, analiz edebilen ve paylasabilen akilli makineler aginda yatmaktadir. Dolayis1
ile bu doniisiim kapasitesi, kolay bilgi aligverisi ve birlikte ¢calisabilirlikte es zamanli ve akillica hareket
eden makinelerin birbirlerine entegrasyonu ile saglanmaktadir (Minovski, Malchev ve Tocev 2020: 44).
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Endistri 4.0’mn itici glicliniin ortaya c¢ikardigi yeni teknoloji araglari, teknoloji temelli
kavramlardir. Bu kavramlara 6rnek olarak buyUk veri analizi, nesnelerin interneti, ti¢c boyutlu yazicilar,
arttirilmig  gerceklik, bulut bilisim sistemleri, otonom robotlar, siber fiziksel sistemler, sensorler,
simiilasyon gibi kavramlar 6rnek olarak verilebilir. Endustri 4.0’1n ortaya ¢ikardig1 yeni nesil teknoloji
kavramlar1 asagida agiklanmigtir;

Buyuk veri : Bilyiik veri sosyal medya paylasimlar, fotograf arsivleri, siirekli kayit alinan ‘log’
dosyalar1 video, blog ve sensorler gibi farkli kaynaklardan elde edilen tiim verilerin anlamli ve
islenebilir hale doniistiiriilmiis bigimi olarak tanimlamak miimkiindiir.

Basit¢e belirtmek gerekirse, biiyiik veri, 6zellikle yeni veri kaynaklarindan elde edilen daha
biiyiik, daha karmagik veri kiimeleridir. Bu veri kiimeleri o kadar hacimlidir ki geleneksel veri igleme
yazilimi onlar1 bu verilerle basa ¢ikamaz. Ancak bu biiylik hacimli veriler, daha Once listesinden
gelinemeyen is sorunlarini ¢6zmek i¢in kullanilabilir. Biiyiik veri, daha fazla gesitlilik iceren ve hacmi
hizlica artan verilerdir. Bu durum ayni zamanda {i¢ V (volume, velocity, variety) yani hacim, hiz ve
cesitliligi ifade eder. Ug¢ V su sekilde aciklanabilir (https://www.oracle.com/tr. Erisim
Tarihi:13.05.2023).

Hacim: Ciddi miktarda veri. Biiyiik verilerle, diisitk yogunluktaki yiiksek hacimli ve yapilandirilmamis
verileri islemeniz gerekir. Bu, Twitter veri akislari, bir web sayfasinda tiklamalar veya mobil uygulama
yazilimi ya da sensor oOzellikli ekipman gibi bilinmeyen degerlere sahip veriler olabilir. Bazi
organizasyonlar i¢in bu onlarca terabayt veri olabilir. Digerleri iginse ylizlerce petabayt olabilir.

Hiz: Hiz, verilerin alinma ve (belki de) eyleme gegme hizidir. Normalde, diske yazmaya kiyasla veri
akiglarinin en yiiksek hiz1 dogrudan bellege olandir. Bazi internet baglantili akilli tiriinler ger¢cek zamanli
veya neredeyse ger¢ek zamanli olarak galisir ve ger¢cek zamanli degerlendirme ve eylem gerektirir.

Cesitlilik: Cesitlilik, bircok kullanilabilir veri tiiriinii ifade eder. Geleneksel veri turleri
yapilandirilmistir ve iligkisel bir veritabaninda diizgiin bir sekilde bunlara uyar. Biiyiikk verilerin
artmasiyla, veriler yapilandirilmamis yeni veri tdrlerinde sunulur. Metin, ses ve video gibi
yapilandirilmamis ve yar1 yapilandirilmis veri tiirleri, anlam tiiretmek ve meta verileri desteklemek i¢in
ek veri On islemesi gerektirir.

Nesnelerin Interneti(10T): Nesnelerin interneti literatiirde loT (Internet of Things) seklinde kisaltilarak
kullanilmaktadir. IoT, son yillarda is diinyasinda gelisen isletmelerin deger zincirini gelistiren, is
siireclerini degistiren, stratejilerini ve sektorden bagimsiz olarak yetkinliklerini giiclendiren 6nemli bir
teknoloji olarak algilanmaktadir (Lee ve Lee, 2015: 431).

Gliniimiizde yapisal veriler ilgili veri tabanlarinda tutulmakta ve bir¢ok isletme giinliik olarak
terabaytlarca veriyi yonetme durumundadir. Geleneksel bilgi islem teknolojileri ise bu veri okyanusunu
yonetmek ve veriler iizerinde analitik incelemeler yapmak igin yetersiz kalmaktadir. iliskisel veri
tabanlarini kullanan igletmeler veri madenciligi uygulamalariyla elde ettikleri verileri kullanarak karar
verme durumundadir. Fakat giinlimiizde bu tiir bir uygulama giderek yetersiz durumda kalmaktadir.
Ciinkii klasik veri tabanlar1 biiyilkk miktardaki veriyi islemekte yetersiz durumdadir (Eyiiboglu ve
digerleri 2017:177). Nesnelerin interneti; sensorlerin ve makinalarm ayni aga baglh bir sekilde
kullanilmasi ile veri islemek i¢in kullanimi olarak tanimlanabilir. Bosch Rexroth sirketinin kurmus
oldugu radyo frekansi kodlariyla isaretlenen yari otomatik bir iiretim siireci ile iiriinlerin kodlanan
sekilde asamalardan ge¢cmesi nesnelerin internetine 6rnek verilebilir.

1991 yilinda Cambridge Universitesindeki 15 arastirmaci tek kahve makinesi kullaniyorlar ve
Truva Odasi1 (TrojanRoom) ad1 verilen ¢aligma odasinin diginda bulunan makineye gitmek i¢in oldukca
uzun bir mesafe kat ediyorlardi. Kat ettikleri bu mesafe kahve makinesinde kahve olmadiginda ise bosa
gitmekteydi. Bunun ¢oziimii olarak oda da ¢alisan Quentin Stafford-Fraser makineyi goren bir yere bir
kamera koydu ve Paul Jardetzky ise calisma agina bagladigi kamera i¢in 30 saniyede bir goriintii
yakalayan bir program yazdi. Goriintiileri arastirmacilarin bilgisayarina gonderen program 1993 yilinda
Daniel Gordan ve Martyn Johnson tarafindan internet iizerine aktarildi ve arastirma merkezi bagka bir
yere tasmana kadar kullanildi (Boulton, 2014). Bu kahve makinesi “Nesnelerin Interneti” ile birbiriyle
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iletisim kuran objelerin varligina dair ilk kamttir. Ayrica iyi bir ornek teskil eden bu uygulamayi takip
eden degisimler “bagli nesnelerin” iirettikleri bilgide ciddi artiglar olmasini saglamstir (Kutup ,2016:
27).

Nesnelerin interneti sayesinde isgiiciine bagli hatalarin yok olmasi, kendi kendini y6neten
makineler ve yine hatalar1 kendi iclerinde yok edebilen sistemler olusturmak hedeflenmektedir. Bu
sayede kaynaklar daha etkin ve verimli kullanilacaktir. Siemens Almanya Amberg’de bulunan dijital
fabrikas1 bahsedilen teknolojiye en yakin fabrikalardan birisi olarak kabul gérmektedir. 1989 yilinda
kurulun fabrikada, {iretim alaninda degisiklik olmadan, tiretim kapasite 8 kat artirilabilmistir. Fabrikada
yapilan iglerin %’liikk kismini akilli makineler yiriitmekte iken; “4’lik kismi emek yogun olarak
gerceklesmektedir. Fabrikada mamul tamamlanma basaris1 %99,99 seviyesinde olup bu rakam liretim
hatalari, fire gibi kavramlarin séz konusu olmadiginin bir gostergesidir (Erturan ve Ergin, 2017: 17).

Printers (U¢ Boyutlu Yazicilar): Dijital iic boyutlu bilgisayar verisini elle tutulabilir gercek nesne
bi¢cimine doniistiiren makinelerdir (Gabagli ve Uzunéz, 2017: 154). 3D yazicilar sanal ortamlarda
tasarlanan {irlin ya da nesneleri elle tutulabilir nesnelere doniistiiriirler. 3D yazicilar ile ihtiya¢ duyulan
aparat veya parcalar1 polimer, kompozit, recine gibi malzemeler kullanarak ve bunlari 1s1 ve kimyasal
bir suirecten gecirerek kati bir formda 3 boyutlu baskilar ¢ikartir.

Ug boyutlu yazdirma teknolojisinin miihendislikten egitime, tiptan sanayiye uzanan birgok farkli
disiplinde yaygin olarak kullanilmasinin kaynagimi bu teknolojinin kullanicilarma sagladig:
olanaklardan ileri gelmektedir. Bu olanaklarin baginda oOncelikle zaman ve maliyet tasarrufu
gelmektedir. Diger faydalari ise; yedeklemeyi kolaylastirma, geometrik 6zgiirliik, ve gevre dostu olmasi,
siralanabilir. Diinyanin birden ¢ok yerinde elde edilen diizinelerce parganin birlestirilmesine dayanan
geleneksel Uretim sureci, birden fazla ve yinelemeli adimin gergeklestirilmesiyle saglanmaktadir. Boyle
bir sekilde iiretim siirecinde tasarimda yapilacak kii¢iik bir degisiklik iiretimin tamamlanma siiresini
biiyiik 6l¢iide uzatacak ve iiretim siirecini zora sokacaktir. Dolayisiyla 3 boyutlu yazicilarin sahip oldugu
bu teknoloji, iiretim siirecini kolaylastirmaktadir (Kuzu Demir ve digerleri, 2016: 486)

Uc boyutlu iiretim teknolojileri ile iiretimin getirileri ise, oncelikle zaman ve maliyet avantajlari
saglamasi, ¢cevre dostu olmasi ile miisteri memnuniyetinin artmasi, tiretilecek tirliniin parcalarmin farkli
bolgelerde tasarlanabilme olanagi sunmasi, olarak siralanabilir. Gelismekte olan her yeni teknoloji,
hedef kullanicilarina bircok olanak saglamayi hedeflemektedir. Ancak, gelisim siireclerini hen(iz
tamamlamamis bu teknolojiler yer yer bazi kisitlar1 da biinyesinde barmdirmaktadir. 3 boyutlu yazdirma
teknolojisinin kisitlari ise; sinirli ham madde, renk ve doku segenekleri, yiiksek maliyet (3 boyutlu yazici
fiyatlar1), giivenlik ve gizlilik ve sinirli saglamlik olarak karsimiza cikmaktadir (Kuzu Demir ve
digerleri, 2016:486).

Arttiriloms Gergeklik: Guntimuzde endustri 4.0’1in gelisen teknoloji ile birlikte hayatimiza soktugu
yeni kavramlardan birisi de arttirilmis gercekliktir. Artirilmis gerceklik gercek diinyay: bilgisayar
ortaminda gelistirilen sanal verilerle destekleyerek zenginlestirilme olarak karsimiza c¢ikmakta ve
oldukca ragbet gérmeye baglamaktadir.

Artirllmis Gergeklik (Augmented Reality); operatorler, sanal ortamda siber butonu tiklayarak
makineleri ile etkilesime girebilmekte ve parametrelerini degistirebilmektedirler. Artirilmis gergeklik
ile operasyonel veriler ve bakim talimatlarin1 almak miimkiin olmaktadir. Bu avantajlardan dolayi;
sirketler karar verme ve is prosediirlerinin gelistirmek i¢in artirilmig gercekligi kullanacaklardir (Sayar
ve Yiiksel, 2018:92). Ileri teknolojik aletlerin belirli programlar araciligiyla nesneleri tamma 6zelligini
kullanarak dijital goriintii ve seslerin gercek nesneler {izerine eklenmesidir. Artirilmig gergeklik
bilgisayar ortaminda sanal ilavelerle reel diinyanin zenginlestirilmesi faaliyetidir. Artirilmis gergeklik,
sanal gerceklikte oldugu gibi tamamen sanal degil gercekle sanalin i¢ i¢e oldugu bir yapidir (Banger,
2017: 157).

Artirilmis gerceklik uygulamalari askeri, mithendislik, saglik, spor, turizm, reklamcilik ve birgok
alanda kullanilmaktadir. Son yillarda yapilan ¢aligmalara bakildiginda artirilmis gerceklik sektoriinde
yazilim gelistiren sirket sayisinin artis gézlemlendigi fark edilebilir. Bu sirketlerden bazilari; GPS,
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hizélger ve pusula destekli mobil tarayict hizmeti sunan Hollanda merkezli LayAR, artirilmis gerceklik
tabanli mobil ticaret ve e-ticaret ¢coziimlerinde 6ncti konumunda olan Fransa merkezli Total Immersion
son olarak da 10S ve Android sistemler igin iicretsiz mobil artirilmig gergeklik hizmeti sunan Almanya
merkezli Metaio ornek olarak gosterilebilir r (Igten ve Bal, 2017:112).

Arttirllmis Gergeklik teknolojisi; yazilim ve donanim alt yapisi, isaretleyici(marker) ve AR
gozlik olmak Uzere dort unsurdan olugsmaktadir. (Tutar, 2018: 116).

Bulut Bilisim Teknolojisi: Gelisen teknoloji ve internet sayesinde kullanicilar yerel dlgek ve kisith
hizmet olanaklar1 veren klasik bilgi teknolojileri altyapisindan, esnek, ekonomik ve her yerde
ulagima imkan veren bulut bilisim teknolojine kaymaktadir. Bulut bilisim masausti bilgisayar, tablet
veya akilli mobil cihazlar {izerinden herhangi bir yazilim ve depolama birimine ihtiyag¢ duymaksizin
internet lizerinden bagka sunuculara baglanarak hizmet alma modelidir (Sekil 2). Ulusal Standartlar
ve Teknoloji Enstitiisiine (NIST) gore “Bulut bilisim, en az ydnetim hizmeti veya servis saglayici
mudahalesi ile hizla alinabilen ve verilebilen esnek yapidaki ayarlanabilir bilisim kaynaklarmin (Ag
hizmeti, sunucu hizmeti, depolama hizmeti, uygulamalar ve diger hizmetler gibi) paylasildig1 havuza,
istendiginde ve uygun bir sekilde ag erisimi saglayan bir modeldir (Kavzoglu, 2012: 3).

Sekil 2: Bulut servis modelleri

Kod &

&

Veritabanly K Mo)bile

" RAY
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Bulut bilisim uygulamalari, sanal sunucular aracilig1 ile istenilen bilgilerin depolandig1 ve bu
sayede internetin kullanilabildigi herhangi bir yerde ve zamanda depolanan bilgilere erisilebilen web
tabanl1 hizmetler olarak tanimlanabilir (Malik, Wani ve Rashid, 2018:379). Bulut bilisim uygulamalari,
muhasebede kullanilan yazilim programlarinin daha da gelismesini saglayarak muhasebe faaliyetlerinin
anlik olarak diizenlenmesine imkan vermektedir. Bulut bilisim uygulamalar1 sayesinde tiim muhasebe
islemleri anlik olarak elektronik defter yontemine gore kayit altina alinabilmektedir. Bulut bilisim
sistemleri, isletmelerde Ozellikle de kurumsal muhasebe sistemlerinde giderek daha fazla
benimsenmekte ve tercih edilmektedir. Olusturulan sanal yap1 yardimyla isletmelerin yatirim,
yenileme, altyap1 ve yonetim gibi maliyetlerden tasarruf etmeleri saglanmaktadir (Primov 2021: 53-54).

Bulut bilisim kullanicilarina bazi hizmetleri sunmaktadir. Bu hizmetler; yazilim hizmeti, platform
hizmeti ve altyapr hizmeti olmak iizere ii¢ tiir hizmet modelinden olusmaktadir (Elitas ve Ozdemir,
2014:98). Yazilim hizmeti, kullanicilarin uygulamalara erismek i¢in kendi sistemlerine herhangi bir
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kurulum yapmadan internete bagli herhangi bir ortamdan bulut bilisim {izerindeki uygulamalara eriserek
calisma yapabilmeleridir. Uygulamalara, web tarayicilart gibi ara yiizler (Web tabanl e-posta gibi)
araciligi ile ¢esitli kullanici cihazlarindan erigilebilmektedir. Platform hizmeti, servis saglayici,
misteriye kendi uygulamasini gelistirip, calistirabilecegi bir platform sunmasidir. Altyap1 hizmeti,
altyapmin bir bulut servisi olarak sunulmasi modelinde miisteri ihtiyaci olan iglemci, depolama, ag
kaynagi ve diger temel bilisim kaynaklarmi kendisi yapilandirmasi, bunlarin tizerine ihtiyaci olan isletim
sistemi ve uygulamalar1 kurabilmesidir (Yiiksel, 2012:12).

Akilh Robotlar: Gelisen teknolojiler sayesinde hayatimizda ¢ok 6nemli gelismeler olmus 0Ozellikle
dijital teknolojilerin kullanimiyla artik hayatimizda daha karmasik bir teknoloji yapisi yer almistir.
Dijital teknolojili aletler, farkli noktalardan birbirine bagli, ¢evrimi¢i, etkilesimli, hizli, giivenilir bir
kullamim alanimi olusturmaktadir. Bunun sonucunda akilli fabrikalar ve algilama sistemi ve mekanik
sistemi bir arada kullanma 6zelligi kazanmus akilli robotlar sayesinde geleneksel fabrikalara gore daha
genis bir ag lizerinden neredeyse gergek zamanli iiretim yapabilen, iiretim siireglerini insanlarin degil
akilli robotlarin  esgiidiimledigi yeni nesil tretim tesislerinin kullanimi her gegen giin
yayginlagsmaktadir.

Otonom Robotlar; kendisinden beklenen faaliyetleri yliksek otonomi derecesiyle gergeklestiren
robotlardir. Otonom robotlarin verileri analiz ederek karar verme ve verdigi kararlar dogrultusunda
faaliyete gecme yetenegi vardir. Bagka bir tanimlamayla otonom robot, herhangi bir operator
miidahalesi gerekmeden kendi baslarina karar verip faaliyette bulunabilen robot tiiriidiir (Banger, 2018:
71-72).

Gilinlimiizde yasanan Endiistri 4.0 ile otonom 6zelligi arttirilmig ve akilli robotlarin isletmeler ve
iiretim siireglerine sagladigi kolayliklar nedeniyle tip, uzay, film ve silah endiistrisi gibi ¢ok sayida
endiistri tarafindan yaygin olarak kullanilmaya basglanmistir. Bunlarin yani1 sira ev ve gevresi, spor, tip,
tarim ve hayvancilikta basit robotlar kullanilmaya baglanmustir (Tutar, 2018: 81).

Siber-Fiziksel Sistemler: Siber-Fiziksel Sistemler (SFS), Alman Hiikiimeti tarafindan akilli fabrikalar
olusturmak amaciyla desteklenen Endiistri 4.0’1n temel konseptidir. SFS kavrami ilk olarak 2006 yilinda
ABD Ulusal Bilim Kurumunun Teksas’ta diizenledigi ¢alistayda tanitildi. ABD Ulusal Bilim Kurumuna
gore SFS, “takip, koordinasyon ve kontrol gibi iiretim siirecindeki temel ilkelerin, hesaplamalarin ve is
birliginin yonetilmesinde fiziksel makinelerin ve siber teknolojinin biitiinlestirildigi sistem” olarak
tanimlamistir (Jiang, 2018: 1). SFS’nin temel amaci, “iiretimin ¢evik ve dinamik gereksinimlerini yerine
getirmek ve tiim endiistrinin etkinligini ve verimliligini arttirmaktir” (Yildiz, 2018: 549). Siber-Fiziksel
Sistemler(SFS) sensorler ve aktiiatorler yardimiyla fiziksel diinyay: sanal bilgi islem diinyasiyla baglar.
Farkli kurucu bilesenlerden olusan SFS’ler is birligi ile global davranislar1 olusturur.

Bu bilesenler gercek diinya ile etkilesimde bulunmak icin genellikle gomilu teknolojiler dahil
olmak lizere yazilim sistemleri, iletisim teknolojileri, sensorleri/aktiiatorleri icermektedir. Bu iki
diinyay1r Dbirlestiren Siber Fiziksel Sistemler iki Onemli unsurdan olusuyor. Birbirleri ile
internet iizerinden ve atanmis bir internet adresi ile haberlesen nesne ve sistemlerin olusturdugu ag;
gercek diinyadaki nesnelerin ve davramsglarin bilgisayar ortaminda simiilasyonuyla ¢ikan sanal ortamdir
(https://www.endustri40.com/. Erisim Tarihi:18.05.2023).

Sensorler: Endustri 4.0 faaliyetleri tamamen sensorlere bagh sekilde yiiriimektedir. Sanayi reformunda
Uretimde bir nevi duyu organlari gérevi gorerek makinelere veri tedarigi saglayan sensorler hem makine
hem de {iretim siireci hakkinda verileri temin etmesi nedeniyle Endiistri 4.0’ ayrilmaz bir parcasi
haline gelmistir.

Sensorler, algilayarak, hesaplayarak ve ortamda eyleme gecerek gorevlerini yerine getirir.
Sensorler kendilerini orgltleyebilir ve farkli zemindeki sistemlere destekleyerek yardimci gorevini
tistlenebilirler (Kalayci, 2009:38). Endiistri 4.0, genel olarak, alanindaki beklentilerin karsilanmasi ile
birlikte sistemlerin verimliligine etki eden kosullarin otomasyonla yonetilmesi islemidir. Endustriyel
otomasyonda verimliligin artmasindaki en hizli ve kolay sekilde biiyiik veriyi toplamak ve bu veriler
dogrultusunda iiretim plan1 hazirlamak olarak ifade edilebilir.
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Nesnelerin ve hizmetlerin internetini endiistriyel ve sinai isletmeler odakli olarak ele aldigimizda
“Nesnelerin Endiistriyel interneti” (IloT) veya “Endiistriyel Internet” olarak adlandirilir. Endiistriyel
Internet, “karmasik makineleri nitelikli yazilim uygulamalari ve sensérler ile biitiinlestiren, bdylece
verileri analiz ederek verimliligi arttirmay1 ve operasyonel maliyetlerle yararsiz kaynak tiiketimini
azaltmay1 hedefleyen bir sistemdir” seklinde tanimlanmistir (Banger, 2018: 44).

Dijital dontisiimiim muhasebe faaliyetlerinde kullanilmasi; varliklarin ve kaynaklarm takibinde,
performans analizinde, nakit akis yonetiminde, i¢ kontrollerde etkinligin saglanmasinda ve verimli
finansal raporlama hazirlanmasinda kolayliklar saglamaktadir.E-defter gibi sanal ortamda hazirlanan ve
sunulan belgeler muhasebe sureclerini kolaylastirmaktadir. Tablo 2’de geleneksel muhasebe meslek
mensubunun gorevleri ve yeni nesil is diinyasinda bu goérevlerin nasil gergeklestirilecegi
gosterilmigtir(Tutar Salih, 2018: 178).

5. Endistri 4.0 ve muhasebe

Dordiincii sanayi devrimi, sektorel agidan Uretimden ticarete, bilisimden egitime, sagliktan askeriyeye
kadar bircok sektorl etkilemektedir. Tim bu gelismeler sektorlerdeki degisimlerin yani sira is
modellerini, isletme faaliyetlerini ve fonksiyonlarini da dogal olarak etkilemektedir. Bu etki alaninin
olumlu ya da olumsuz muhasebe siirecini etkilememesi diisiiniillemez. Dolayisi ile Endiistri 4.0’1n
muhasebecilik mesleginde, muhasebe egitimi ve muhasebe denetimi iizerinde 6nemli degisimler
yaratmasi kacimlmazdir. Genel gecici mizanlarin bir zamanlar yevmiye defterine yapilan kayitlarin
biiylik defterlere aktirilmasinin denetimizde kullanilirken bilgi teknolojileri sayesinde artik sadece
hesap bakiyelerinin goriilmesini saglayan bir ¢izelge olarak kullanilmasi bu degisme basit bir drnek
olarak verilebilir.

Muhasebe meslegi statik degil dinamiktir. Yeni teknolojilerin ortaya ¢ikisi, muhasebe siirelerini
de 6nemli Olglide degistirmistir. Gegmiste, muhasebe islemlerinin ¢ogu manuel olarak veya simirli
bilgisayar kullanimiyla gerceklestirilirken, Endiistri 4.0 devrimi ile beraber sanayide dijitallesmenin
kapilar1 aralanmistir. Dolayist ile Endistri 4.0’1in, muhasebe disiplini ve meslegini de evrimlestirdigi,
gelistirdigi ve daha sofistike bir alana dogru yonlendirdigi séylenebilir (Tekbas, Soylemez ve Aktas
2021: 182-188).

Endiistri 4.0 ile sanayide farkli sistemlerin bir biitiin gibi davranmasi planlanmaktadir.
Dolayisiyla bir iiretim isletmesinde sistemlerin biitlinlestirilmesi ile isletme icerisindeki iiretim dis1
departmanlarin dikey biitiinlesme (ar-ge, iiretim, bilgi islem, mali isler, satis ve pazarlama vb.) ve yatay
biitiinlesme (satic1, lojistik sirketler) ifade edilmektedir. Bu siirecte iiretim siiregleri ile ilgili tiim veriler
bulut bilisim ve veri analizi gibi yontemler ile sistemin kendisi tarafindan toplanarak planlama ve
kontrol siireclerine entegre edilmesi 6n plana ¢ikmaktadir(Erturan ve Ergin, 2017: 22).

Endiistri 4.0 ile birlikte muhasebe meslek mensubunun sahip olmasi gereken yeterlilikler de
degisim gosterecektir. Muhasebe sisteminin gegirecegi doniisiim ile “mali mithendislige” veya diger bir
deyisle “muhasebe miihendisligine” gecis siirecine dogru gidilmektedir. Bu agiklamalar dogrultusunda
Endiistri 4.0 ile birlikte, geleneksel muhasebeden, “Yalin Muhasebe” kavramina dogru bir gecis s6z
konusudur da diyebiliriz (Kablan, 2018: 1568). Yalin muhasebe, muhasebe sistemlerinin yalin yonetim
ve lretim felsefesiyle biitiinlesmesi, bu anlayisa katki saglayacak, hizmet edecek sekilde tasarlanmasi
anlamima gelmektedir. Yalin muhasebenin en 6nemli amaci, yonetim performansini ve etkinligini
arttirmak, verimliligi ve kaliteyi yiikseltmek, deger yaratmak ve adina yalinlagmaktir. (Can ve Glineslik,

2013: 19).

Endiistri 4.0’in ortaya cikmasiyla birlikte bu sanayi devriminin muhasebe alanina &nemli
yansimalarindan birinin de denetim alaninda olmasi beklenmektedir. Bu alandaki gelismeler Denetim
4.0 (Audit 4.0) adiyla anilmaktadir. Denetim 4.0 sirket i¢i ve digsindan alicilar, entegre bilgisayar
sistemleri ve yazilim modiilleri ile veri toplama sistemlerini giincelleyip bilgi akisin1 es zamanl hale
getirmektedir. Denetim 4.0 {iriin kalitesini ve makine hatalarim tespit etme, maliyet tasarrufu, karar
almaya yardimci olma gibi pek ¢ok anlamda Endiistri 4.0’ 1n muhasebe fonsiyonunun tamamlayicisidir.
(Dai ve Vasarheyli, 2016: 13)
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Nesnelerin interneti ile tiim sistemler birbirine bagli oldugu i¢in muhasebe denetimi igin yer ve
zaman Onemsiz hale gelecektir. Asagidaki sekilden de goriilebilecegi gibi veriler 6riimcek agina benzer
bir sistemler birbirine bagli hale gelecek ve yetkili kisiler bu verilere ulasabilecektir. Denetmenler de
isletmelerin veri merkezinde toplanan bilgilere bir kod yardimu ile ulagsma olanagina sahip olabilecek;
bu sayede maddi dogrulama ve uygunluk denetimi yapabilecek, goriintiilii olarak personelle
goriisebilecek ya da insansiz hava araglari ile stok kontrolii yapma olanagina sahip olabilecektir (Erturan
ve Ergin, 2017: 22). Nesnelerin interneti ortaminda denetgi istedigi her zaman isletmedeki faaliyetler
hakkinda es zamanli bilgi sahibi olabileceginden aylik ve yillik raporlar ofise dahi ihtiya¢ duymadan
hazirlanabilecektir.

Sekil 3. Nesnelerin internetinde denetim yaklagimi

B Oronkr vardumig ks §ktme gl

Kaynak: (Erturan ve Ergin, 2017: 22)

Dijitallesme ve yapay zeka sistemi muhasebe meslegini ve dolayisiyla meslek mensuplarini da
etkilemesi muhtemel iken, yeni firsatlar1 da olusturmaya devam edecektir. Dijitallesmeyle muhasebe
meslek mensuplar1 daha iiretken ve yetkin hale gelmesinin yaninda daha fazla miisteriyle basa
cikabilcek ve miisterilere daha fazla katma deger sunabilecektir. Teknoloji, yapay zeka sistemlerini
muhasebecilerle bulusturarak birlikte ¢alismalarini zaruri hale getirecektir. Yapay zeka sistemler
vasitastyla gelecekte muhasebe meslek mensuplari kisa siirede ¢ok fazla miktarda olan veriyi dogru bir
sekilde analiz etmesi miimkiin olacaktir. Gelecegin muhasebecileri, bir miisterinin kayitlarini ve vergi
hesaplamalarini yapan ve dogrulugunu kontrol eden kisi olmayacak, firmalarin islerini siirdiirebilmesi
icin gelecek i¢in planlar yapan ve mithim is kararlarinin verilmesinde yardimc1 olan kisiler olacaktir.
(Tekbas, 2018:2). Gelecek yillarda isletmelerin finansal ve finansal olmayan verilerinin kayit ve analiz
edilerek raporlanmasi daha da hizli ve karmasik bir hale geleceginden basarili olmak isteyen muhasebe
meslek mensuplarinin endiistri 4.0 ile degisen i yontemlerine uyum saglayacak yeni bilgi ve becerilere,
gerekli donammlara sahip olmalar1 gerekecektir.

Bulut bilisim uygulamalari, sanal sunucular aracilig ile istenilen bilgilerin depolandig1 ve bu
sayede internetin kullanilabildigi herhangi bir yerde ve zamanda depolanan bilgilere erisilebilen web
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tabanli hizmetler olarak tamimlanabilir (Malik, Wani ve Rashid, 2018:379). Bulut bilisim uygulamalari,
muhasebede kullanilan yazilim programlarinin daha da gelismesini saglayarak muhasebe faaliyetlerinin
anlik olarak diizenlenmesine imkan vermektedir. Bulut bilisim uygulamalari sayesinde tiim muhasebe
islemleri anlik olarak elektronik defter yontemine gore kayit altina almabilmektedir. Bulut biligim
sistemleri, isletmelerde ozellikle de kurumsal muhasebe sistemlerinde giderek daha fazla
benimsenmekte ve tercih edilmektedir. Olusturulan sanal yap1 yardimiyla isletmelerin yatirim,
yenileme, altyapi ve yonetim gibi maliyetlerden tasarruf etmeleri saglanmaktadir (Primov 2021: 53-54)

Big data ile geleneksel muhasebe yontemlerinde igletmelerin muhasebe kayitlari donemsel olarak
defterlere kaydedilmesi islemleri giderek yerini e-deftere birakmaktadir. Dolayisiyla isletmelerin
ekonomik faaliyetlerinin muhasebe sistemine es zamanl bir sekilde edefter sistemine kaydedilmesi ile
geleneksel sistem yerine modern teknolojiler kullamlmaktadir (Can ve Kiymaz, 2016: 111).
Veritabanina girilen verilerden elde edilen raporlarimin istenilen zamanda giincel bir sekilde alimmas1
muhasebe bilgi sistemi kullanicilarma deger yaratmaktadir. Bu durum muhasebe mensubunun
geleneksel uygulamalarinin yaninda damigmanlik ve sistem tasarimi olusturmasina olanak sunmaktadir
(Slyozko ve Zahorodnya, 2017: 1).

4-16 Robotik gelismeler insanlar tarafindan yapilan birgok is yerini alacak ve yapay zeka ile
birlikte beyaz yakali ¢alisanlar tarafindan yapilan isler de giderek otomatik olarak yapilir hale gelecektir
(Yaninen, 2018: 8). Yapay zekd, maliyet tasarrufu ve faaliyet etkinligi gibi nedenlerle finansal
kurumlarin isleyisini degistirmektedir. Gegtigimiz yillarda, muhasebe, kagit ve kalemle olan iliskisinden
bilgisayar ve yazilimin da i¢inde oldugu bir meslege donismiistiir (Chuckwudi vd., 2018: 2). Bu
baglamda yapay zeka teknolojisinin, muhasebe mesleginde bir doniigiim yaratmaya ve meslegin daha
fazla teknoloji odakli hale gelmeye basladigini séylemek miimkiindiir.

Endiistri 4.0 siirecinde muhasebe ve muhasebe meslek mensuplarinin gelecegi konusunda bazi
radikal goriisler de bulunmaktadir. Buna gore muhasebeciler gelecekte biirolarda bulunmayabilir, ¢tinkii
muhasebe meslek mensuplar1 sanal biirolar ile islerini yiiriitebilecektir. Bilisim teknolojisinin biiyiik bir
gelisimi ile internet ortaminda birinin bilgisayar1 agmasi ve ¢evrimi¢i olmasi yeterlidir. Bu yeni
muhasebe biirosu modeli yalnizca galisanlar igin degil, ayn1 zamanda isverenler i¢in de maliyetlerin
diistiriilmesi noktasinda ¢ok avantaj saglamaktadir. Bununla birlikte, bu meslegin degismesi i¢in daha
radikal yaklagimlar da bulunmaktadir. E. Ljubjashheva’ya gore, bu tiir degisiklikler finansal analistleri,
yatirim denetgilerini, kredi denetcilerini, mali denetleyicileri, profesyonel yatirimcilari, tiiccarlari,
uluslararasi finansal hesap standartlar uzmanlarini ve finansal danismanlar etkileyecektir (Slyozka ve
Zahorodnya, 2017).
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Tablo: 1 .Muhasebecinin gorevleri ve gelecegi

Alis ve satis faturalarini kontrol etmek ve muhafazaetmek

Tahsilat ve 6demeleri gergeklestirmek, gerekli
belgeleri almak ve takip etmek

Alinan Urlinlerin kalite kontrollerini gergeklestirmek
Irsaliye ve faturalarin karsilastirmak ve kontroletmek

Faaliyet sonucu olusan gelir ve giderleri diizenli
olarak kaydetmek ve raporlamak

Tum belge ve evraklar: simiflandirmak

Ay sonlarinda genel muhasebeden personel maas
pusulalarini ve bordrolarmi almak ve dosyalamak

Banka hesap 0zetlerini takip ve kontrol etmek

Duran varliklarin durumunu takip etmek ve
amortismanlarini ayirmak

Satilan veya Uretilen mal/hizmetlerin maliyetini
hesaplamak ve muhasebe kayitlarini atmak
Maliyetler ile ilgili tim veri ve bilgileri yonetime iletmek

Maliyetleri diistirmek icin dnerilerde bulunmak ve énlemler
almak

Butce hazirlama faaliyetlerine veri temin etmek veyardimer
olmak

Stok degerlemesi yapmak

Optimum maliyet sistemi olusturmak

Kapasite kullanim oranmni belirlemek ve optimizeetmek

Baga bas noktasi hesaplamasi yapmak
Faaliyetlerin planlamasina ve yUrUtilmesineyardimei olmak

Faaliyetlerin denetlenmesine ve takip edilmesineyardimeci
olmak

Karar mekanizmasini optimize etmek ve dogru kararlar
alinmasina yardime1 olmak
Verileri analiz etmek ve yorumlamak

Gelecege iliskin tahminlerde bulunmak ve biitgehazirlamak

Optimum yatirim kararini almak ve firsatmaliyetlerini
degerlendirmek

Finansal analizleri yapmak, degerlendirmek,raporlamak ve
yOnetime sunmak

Tahmini degerlerle gerceklesen degerleri karsilastirmak ve
sapmalart tespit ederek 6nlem almak

Kaynak: (Tutar, 2018)

Otonom robotlar ve bulutbilisim
Otonom robotlar ve bulut bilisim

Otonom robotlar vesensorler

Otonom robotlar

Otonom robotlar

Otonom robotlar ve bulutbilisim

Otonom robotlar ve bulut bilisim

Otonom robotlar ve bulutbilisim

Nesnelerin interneti,otonom robotlar ve
sensorler

Otonom robotlar

Bulut bilisim, nesnelerin interneti, otonom
robotlar

Otonom robotlar ve yapay zeka

Bulut bilisim, nesnelerin interneti, otonom
robotlar

Nesnelerin interneti, sensorler, otonom
robotlar

Otonom robotlar, yapay zeka, siber fiziksel
sistemler

Nesnelerin interneti, otonom robotlar ve
sensorler

Otonom robotlar, yapayzeka

Nesnelerin interneti, yapayzeka, otonom
robotlar

Nesnelerin interneti, otonom robotlar, bulut
biligim

Nesnelerin interneti, yapay zeka, otonom
robotlar

Big data, Bulut bilisim,

Big data, Bulut bilisim
Big data, bulut biligim,
nesnelerin interneti, yapayzeka

Big data, bulut bilisim, nesnelerin interneti,
yapay zeka, SFS

Otonom robotlar, yapay zeka,bulut bilisim,
big data, SFS
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6. Sonug

Endiistri 4.0 ile birlikte ile kisilerin ve isletmelerin hayatina yeni biiyiik veri analizi, nesnelerin interneti,
tic boyutlu yazicilar, arttirilmig gergeklik, bulut bilisim sistemleri, otonom robotlar, siber fiziksel
sistemler, sensorler, simiilasyon gibi kavramlar girmis fabrikalarin yapay zeka ile donatilmis, liretim
ortamindaki akilli makineler, birbirleri ile iletisim kurarak {iritinlerin kim i¢in ve ne zaman tiretildigini
bildirme 6zelligine sahip hale gelmistir. Dolayisiyla, artan teknolojik i3 yapma bic¢imleri endiistri,
ekonomi, insanlarin hayati ve isletmecilik anlayisini 6nemli 6lglide doniisiime ugratmistir. Doniistimle
birlikte bircok sey geride kalirken bazi yeni firsatlar da sunmus olacaktir. Bu doniisiimiin muhasebe ve
denetim uygulamalarini da etkilemekte ve muhasebe mesleginde yeni yeteneklere sahip olmay1 gerekli
kilmaktadir.

Yapilan arastirmalarda geleneksel muhasebe sisteminde kullanilan finansal raporlama, bilgi akisi,
analiz, stok ve hammadde tedarik, maliyet ve yonetim muhasebesi uygulamalari bu doniisiimle birlikte
yeniden yapilandirilmas: gerektigi endiistri 4.0 ve dolayisiyla arttirilmis gergeklik, bulut bilisim
sistemleri, otonom robotlar gibi kavramlarin gelismesiyle birlikte degisime ugrayacagi; klasik muhasebe
meslek mensuplarinin yerine, daha analitik diislinebilen ve yorumlayici niteliklere sahip olanlarin
gelecegi ve artik bu etkinin muhasebe ve denetim alaninda daha fazla gériilmeye baslanacagi kabul
edilmektedir.

Onceleri manuel olarak yapilan muhasebe islemlerindeki hata pay1 yapay zeka teknolojileri
kullanilmasiyla birlikte neredeyse sifira inecek gerek i¢c muhasebe sistemi gerekse i¢ ve dis denetim
sistemi daha seffaf daha hizli daha dogru hale gelecektir. Bu sebeple gelecegin muhasebecileri;
muhasebe bilgisine ek olarak, veri analizini basariyla yapabilen, proje gelistirme ve uygulama
yetenegine sahip, yazilim gelistirme, dijital iletisim gibi teknolojik bilgi birikimlerini olan ve bu konuda
sirketlere danismanlik yapabilen ve teknolojik gelismelere kolay uyum saglayan kisiler olmas1 gerekir.

Yapay zeka teknolojisinin gelismesiyle birlikte, insan unsurunun yerini, insan gibi diisiinen
makineler almaya baslamasi kaginilmaz olacaktir. Bu durumun bir¢ok meslege oldugu gibi muhasebe
meslegine de olumsuz etkisi olabilecektir. Ornegin iiretim sisteminde iscilerin kullanilmas1 yerine
robotlarin kullanilmasi durumunda isgilerin istihdamina olumsuz etkisi olabilecegi gibi maliyet
muhasebesi sistemi igerisinde {iretimin maliyetini saptamakta kullamlan direkt Iscilik giderinin
niteliginin degisecegi bunun yerine isciliklerin robotlarla yapilacagi icin sabit yatirimlarin tutarmin
artacagi disiiniilmektedir. Endiistri 4.0 ile birlikte muhasebe sistemlerinin yapay zeka ile kontrol
edilmesi durumunda muhasebe meslek mensuplarinin da islerini kaybetmemek igin ¢ok daha nitelikli
daha donanimli gerektirmektedir.

Gelecekte muhasebe meslegini icra edecek olan 6grencilerin ders planlarinda yapay zeka tabanl
derslerin bulunmasi, muhasebe verilerinden istenilen bilgilerin ¢ikartilmasii kolaylastirabilecektir.
Nitekim donanimli muhasebe mensuplar1 yetistirildiginde isletmeler gelecekte ¢ikabilecek
olumsuzluklar1 avantaja ¢evirebilecektir. Muhasebe mesleginin teknolojik yeniliklerden geri kalmamasi
adina gerek iiniversite miifredatlarinda gerekse mesleki egitimlerde teknolojinin gerektirdigi yeni
konulara yer verilmelidir. Miifredatlarda teknolojinin gerektirdigi konulara yer verilmesinin yani sira bu
Isletmelerden finansal ve finansal olmayan verileri kaydetmesi ve bu verileri analiz ederek
raporlandirmasi internet baglant1 kapsaminin artmasiyla daha hizli ve karmagik bir durum olusturacaktir.
Bu teknolojiyi kullanabilmek i¢in ydneticiler ve muhasebe islerinden sorumlu personellerin, endiistri
4.0 teknolojisine uyum saglayacak yeni donanimlara sahip olmalar1 gerekmektedir. Bu durum klasik
muhasebe islemlerinin siiresini azaltacaktir.

25



Journal of Politics, Economy and Management (JOPEM) ISSN 2630-5933, VVolume 6, Issue 1, 2023

Kaynaklar

Arslan. M.C, Demirkan S., (2019). Endustri 4.0 ve muhasebe sistemine etkisi tizerine kuramsal bir
inceleme. Enderun Dergisi. 3(1). 40-56.

Apiliogullari, L.(2019). Dijital doniisiim akill fabrikalar. Istanbul: Auro Kitaplari.

Bartodziej, C. J. (2016), The concept industry 4.0: an empirical analysis of technologies and
applications in production logistics, Springer Publish.

Banger, G. (2016). Endustri 4.0 ekstra. Ankara: Dorlion Yayinlari.

Boulton, J. (2014). The first web celebrity was a coffee pot, digital archeology:
http://digitalarchaeology.org/the-first-web-celebrity-was-a-coffee-pot/

Bulut E., Ak¢aci T., (2017), Endiistri 4.0 ve inovasyon gostergeleri kapsaminda Tiirkiye analizi, ASSAM
Uluslararast Hakemli Dergi, Sayt: 7.

Biiyiikarikan, U., (2021). Teknolojik gelismelerin muhasebe meslegi iizerindeki etkilerinin incelenmesi.
Van Yiiziincii Yil Universitesi Sosyal Bilimler Enstitiisti Dergisi, 52, 269-288 ISSN: 1302-6879

Can, A. V. ve Gilineslik M. (2013). Yalin yonetim felsefesinin 6nemli bir boyutu olarak muhasebede
yalinlagsma diistincesi ve bir yalin muhasebe uygulamasi 6rnegi: “Kendine faturalama”. Muhasebe
ve Finansman Dergisi.

Can, A.V. ve Kiymaz, M. (2016). Bilisim teknolojilerinin perakende magazacilik sektdriine yansimalart:
muhasebe departmanlarinda endiistri 4.0 etkisi. Sosyal Bilimler Enstitlisii Dergisi, CIEP Ozel Sayist,
107-117.

Carikel, O., (2010). Tirkiye’de e-devlet uygulamalari iizerine bir aragtirma. Stleyman Demirel
Universitesi Sosyal Bilimler Enstitisi Dergisi, 2(12).

Dai, J., Vasarheyli, M.A. (2016). Imagineering audit 4.0. Journal of Emerging Technologies in
Accounting. 13(1), 1-15

Egilmez, M. (2017). Endiistri 4.0. Mahfi Egilmez Web Sitesi:
http://www.mahfiegilmez.com/2023/05/endustri40.html

Elitas, C. ve Ozdemir, S. (2014). Bulut bilisim ve muhasebede kullanimi. Muhasebe Bilim Diinyast
Derqgisi, 2, 93-108.

Erturan, 1. E. ve Ergin, E. (2017). Muhasebe denetiminde nesnelerin interneti: Stok déngiisii. Muhasebe
ve Finansman Dergisi.

Eyiipoglu, C., Aydi, M. A., Sertbas, A., Zaim, A., H. Ones, O. (2017). Biyiik veride kisi
mahremiyetinin korunmasi. Bilisim Teknolojileri Dergisi, 10(2), 177-184.

Gabaghh N ve Uzunéz M., (2017). IV sanayi devrimi: Endistri 4.0 ve otomotiv sektéri. 3 nd
International Congress on Political, Economic and Social Studies (ICPESS), 149-174

Gorgun, F. O. (2016). Dérdiincii Endistri Devrimi Endiistri 4.0, Istanbul: Beta Basim.

Igten, T. ve Bal, G.(2017). Artirilmus gergeklik iizerine son gelismelerin ve uygulamalarmn incelenmesi.
Gazi Universitesi Fen Bilimleri Dergisi. 5(2), 111-136

Kablan,A. (2018). “Endiistri 4.0, “nesnelerin interneti” - akill isletmeler ve muhasebe denetimi”
Siileyman Demirel Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, Endustri 4.0 ve Orgutsel
Degisim Ozel Say1si, 23, 1561-1579.

Kagermann, H., Lukas, W.-D., & Wahlster, W. (2011). Industrie 4.0, - Mit Dem Internet Der Dinge Auf
Dem Weg Zur 4. Industriellen Revolution. Vdi Nachrichten , s. 2.

26


http://www.mahfiegilmez.com/2023/05/endustri40.html

Cam, Endiistri 4.0: Dijitallesme ve Muhasebe [Industry 4.0: Dijitalization and Accounting]

Kalayci, T.E., (2009), Kablosuz sensor aglar1 ve uygulamalar1, Akademik Bilisim Konferansi
Bildirileri, Harran Universitesi, Sanlurfa 11-13 Subat,

Kavzoglu, S.. (2012)“Bulut bilisim teknolojisi ve bulut CBS uygulamalari, IV. Uzaktan Algilama ve
Cografi Bilgi Sistemleri Sempozyumu (UZAL-CBS ), 16-19 Ekim 2012, Zonguldak

Kuzu Demir, Elif Bugra., Caka, C., Tugtekin, U., Demir, K., islamoglu, H. ve Kuzu, A. (2016). Ug
boyutlu yazdirma teknolojilerinin egitim alaninda kullanimu: Tiirkiye’deki uygulamalar, Ege Egitim
Dergisi, 17(2), 481-503.

Lee, In, ve Lee, Kyoochun (2015), The Internet of Things (l1oT): Applications, investments, and
challenges for enterprises. Business Horizons, 58(4), 43-440.

Malik, M.1., Wani, S.H. ve Rashid, A. (2018). Cloud computing-technologies. International Journal of
Advanced Research in Computer Science, 9(2), 379-384

Minovski, Z., Malchev, B., ve Tocev, T. (2020). New paradigm in accounting information systems—the
role of the latest information technology trends. The 1st International Scientific Conference on
Economic and Business Trends Shaping the Future, Skopje.

Moudud-UI-Hug, S. (2014). The role of artificial intelligence in the development of accounting systems:
A review. IUP Journal of Accounting Research & Audit Practices, 13(2), 7-19.

Primov, S. (2021). Gelisen Teknolojilerin muhasebe meslegine etkileri ve egitimindeki yeri:
Ulkelerarasi arastirma (Yayimmlanmamis yliksek lisans tezi). Manisa Celal Bayar Universitesi,
Manisa.

Ozdemir, K.,(2020). Endiistri 4.0: Akilli fabrikalar ve muhasebe uygulamalarina olasi etkileri.
(Yayimlanmamus yiiksek lisans tezi) Selcuk Universitesi. Sosyal Bilimler Enstitusii, Konya.

Ozdemir, S., ve Kiling, D. (2019). Gelecegin meslekleri. Istanbul: Abakiis Kitap.

Tekbas, I, (2018). 2050’de muhasebe endiistrisi. Harvard Magazine,
https://www.researchgate.net/publication/328127417_2050'de_Muhasebe_Endustrisi_-
_Harvard_Business_Review_Turkiye Ismail TEKBAS

https://www.oracle.com/tr/big-data/what-is-big-data/

Sayar, M. Ve Yiksel, H.,(2018), Endustri 4.0 ve Turkiye kamu sektériinde endiistri 4.0 d6éniistimii,
Hukuk ve Iktisat Arastirmalart Dergisi, 10(2), 83-98.

Slyozko, T. ve Zahorodnya, N. (2017). The fourth industrial revolution: The present and future of
accounting and the accounting profession. Polgari Szemle, 12, 1-8

Seker, T.B., (2005), Bilgi teknolojilerindeki gelismeler gergevesinde bilgiye erisimin yeni boyutlari.
Selcuk Universitesi Sosyal Bilimler Enstitiisu Dergisi, (13), 377-391.

Sener, S.; Elevli, B., (2017). “Endiistri 4.0’da yeni is kollar1 ve ylksek 6grenim”, Muhendis Beyinler,
25-37.

Tekbas, 1., Sdylemez, S. Y., ve Aktas, A. (2021). Teknolojik gelismeler perspektifinde yeni bir yaklagim:
Muhasebenin teknolojik evrimi. 39. Muhasebe Egitimi Sempozyumu, Burdur.

Toker, K. (2018). Endustri 4.0 ve siirdiiriilebilirlige etkileri, Istanbul Management Journal, 29(84), 51-
64.

Tutar, S.(2018). Endiistri 4.0’m muhasebeye etkisi, (Yayimlanmus yiksek lisans tezi), Sakarya
Universitesi [sletme Enstitiisii, Sakarya.

Yazicy, E., ve Duzkaya, H,. (2016). Endstri devriminde dordiincti dalga ve egitim: tiirkiye dordiincii
dalga endiistri devrimine hazir m1?. Egitim ve Insani Bilimler Dergisi: Teori ve Uygulama, 7(13),
49-88.

27


https://www.oracle.com/tr/big-data/what-is-big-data/

Journal of Politics, Economy and Management (JOPEM) ISSN 2630-5933, VVolume 6, Issue 1, 2023

Yildiz, A., (2018). Endiistri 4.0 ve akilli fabrikalar. Sakarya Universitesi Fen Bilimleri Enstitust
Dergisi, 22(2), 546-556

Yilmaz, S. (2018), Industry 4.0 and Turkey: A Financial Perspective, (Strategic Design and Innovative
Thinking in Business Operations: The Role of Business Culture and Risk Management, Hasan
Dinger vd. Ed.), Springer Publish.

Yiksel, H. (2012), Bulut bilisim el kitab:, Ocak 2012.

Extended Abstract

Industrial revolutions are covered in 4 stages. Industry 1.0 covers the years between Dec. 1760 and Dec.
1840, when the use of water and steam powered machinery was achieved and railways were built with
the development of the transportation industry and mechanical production was pioneered. Industry 2.0
is 19. between the end of the century and the 20th. at the beginning of the century, it implemented mass
production based on electrical energy and based on the working class with the support provided by a
band-type production system. Industry 3.0 covers the years between 1960 and 2010 Dec. During this
period, called the computer revolution or the digital revolution, very important developments in
production automation were achieved with the support of electronic and information technologies,
especially in the 1980s under the leadership of personal computers and then the Internet.

Industry 4.0, which first announced its name at the Hannover Fair in Germany in 2011 and is also
referred to as the fourth industrial revolution, is defined as the integration of complex physical machines
and devices with networked sensors and software used to better predict, control and plan commercial
and social outcomes, or a new level of value chain organization and management throughout the life
cycle of products.”

The most basic goal of Industry 4.0 is to minimize the human factor in production by ensuring
that production is realized with high technology and thus to minimize error margins, to provide
consumer-specific products by flexible production and to accelerate production. Industry 4.0 is an
approach that mainly aims to maximize computerization in the manufacturing industry and therefore
equipping production with high technology. Industry 4.0 will be able to bring about digitalization and
radical change of production processes thanks to high information technologies and intelligent
production processes.

The new technology tools created by the driving force of Industry 4.0 are technology-based
concepts. As examples of these concepts, concepts such as big data analysis, Internet of things, three-
dimensional printers, augmented reality, cloud computing systems, autonomous robots, cyber physical
systems, sensors, simulation can be given as examples.

Big data are larger, more complex data sets, especially those obtained from new data sources.
These datasets are so voluminous that traditional data processing software cannot handle them with this
data. But this large volume of data can be used to solve business problems that could not be overcome
before. Big data is data that contains more diversity and whose volume increases rapidly.

Internet of Things (1oT): The Internet of things is abbreviated and used in the literature as loT
(Internet of Things). The Internet of things can be defined as the use of sensors and machines to process
data in a way that is connected to the same network. loT is perceived as an important technology that
improves the value chain of enterprises that have developed in the business world in recent years,
changes business processes, strengthens their strategies and competencies regardless of the sector.

Printers are machines that convert digital three-dimensional computer data into a real tangible
object format. 3D printers convert products or objects designed in virtual environments into tangible
objects. Augmented reality applications are used in military, engineering, health, sports, tourism,
advertising and many other fields. When we look at the studies conducted in recent years, the number
of companies developing software in the augmented reality sector is observed to increase.
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Augmented reality is the shaping of these elements in the real world in three dimensions. It allows
the objects displayed in the real world to be converted into information, content, surveys, audio, video
by smart devices such as mobile devices and computers, and projected to the user via monitors or
glasses. Thanks to the developing technology and the Internet, users are shifting from the classical
information technology infrastructure, which provides local scale and limited service opportunities, to
cloud computing technology, which allows flexible, economical and ubiquitous transportation. Cloud
computing is a model of receiving services by connecting to other servers over the Internet without the
need for any software and storage via desktop computer, tablet or smart mobile devices.

Financial reporting, information flow, analysis, inventory and raw material supply, cost and
management accounting applications used in the traditional accounting system today will need to be
restructured along with this transformation. The presence of artificial intelligence-based courses in the
lesson plans of students who will practice the accounting profession in the future will facilitate the
extraction of the desired information from accounting data. The accounting professionals of the future
will need to have more analytical thinking and interpretive qualifications instead of classical accounting,
which dominates innovations such as augmented reality, cloud computing systems, autonomous robots.
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Abstract: Most of the empirical studies on the determinants of citizen participation in budget processes have been
conducted at a local level. This study aims to empirically analyze the potential factors that determine citizen
participation in national budget processes. The factors affecting citizen participation in national budget processes
have been reviewed using the panel data method, with the data about the years 2011, 2014, 2016, and 2018 of 93
countries included in the Open Budget Survey (OBS) 2012. The factors affecting citizen participation have been
addressed under two main titles: socio-economic and institutional-political factors. In terms of socio-economic
factors, the empirical findings in the model demonstrate that citizen participation in national budget processes
increases as the level of education increases. Furthermore, the findings reveal that citizen participation decreases
as the proportion of the elderly within the total population increases. In terms of institutional-political factors, on
the other hand, an increase in the level of budget transparency is observed to have a positive impact on citizen
participation. Similarly, the analysis results indicate that the level of e-participation positively affects citizen
participation in budget processes. It has been concluded that the freedom of association and assembly also has a
positive impact on citizen participation in budget processes. On the other hand, the findings demonstrate that an
increased level of corruption leads to decreased citizen participation in national budget processes.
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1. Introduction

It is underlined that a more participatory and inclusive framework is necessary in today’s budget
processes and states should assume the leading role in this regard. In this context, the importance of
citizen participation in budget processes increases globally. Legislative bodies, executive bodies, and
supreme audit institutions in various countries develop different mechanisms to ensure citizen
participation in national budget processes. Currently, there are greater efforts to increase budgetary
transparency, ensure that citizens have more say in budgetary decisions, and ensure more state
accountability than in the past. While there are relatively many academic studies on the transparency
and accountability of the state, citizen participation in budget processes cannot be said to have been
sufficiently analyzed.

The main research question of the study has been determined as “Which factors affect citizen
participation in national budget processes?”. This study aims to empirically analyze the potential factors
that determine citizen participation in national budget processes. It was planned to include the 100
countries covered by the OBS 2012 in the study; however, certain data from 7 countries in the survey
could not be obtained. Therefore, 93 countries have been included in the study. However, since the data
on citizen participation in national budget processes pertain to the years 2011, 2014, 2016, and 2018,
the study has been restricted to the period in question in terms of time.

1 This study is derived from “Empirical Analysis of the Factors Determining Citizens’ Participation in the National
Budget Process” doctoral thesis.
2 Correspondence author: Hatay Mustafa Kemal University, Hatay, Tiirkiye, vgunes@mku.edu.tr


mailto:vgunes@mku.edu.tr

Giines, Analysis of Factors Participating Citizens

The countries covered in the analysis are Albania, Algeria, Angola, Argentina, Azerbaijan,
Bangladesh, Benin, Bolivia, Botswana, Brazil, Bulgaria, Burkina Faso, Cambodia, Cameroon, Chad,
Chile, China, Colombia, Costa Rica, Croatia, Czech Republic, Democratic Republic of the Congo,
Dominican Republic, Ecuador, Egypt, El Salvador, Equatorial Guinea, France, Georgia, Germany,
Ghana, Guatemala, Honduras, India, Indonesia, Italy, Jordan, Kazakhstan, Kenya, Kyrgyz Republic,
Lebanon, Liberia, Macedonia, Malawi, Malaysia, Mali , Mexico, Mongolia, Morocco, Mozambigue,
Myanmar, Namibia, Nepal, New Zealand, Nicaragua, Niger, Nigeria, Norway, Pakistan, Papua New
Guinea, Peru, Philippines, Poland, Portugal, Qatar, Romania, Russia, Rwanda, Saudi Arabia , Senegal,
Serbia, Sierra Leone, Slovakia, Slovenia, South Africa, South Korea, Spain, Sri Lanka, Sweden,
Tajikistan, Tanzania, Thailand, Trinidad — Tabago, Tunisia, Tirkiye, Uganda, Ukraine, England, United
States of America, Venezuela, Vietnam, Zambia, and Zimbabwe. Therefore, the findings and results
obtained from the study are limited to these countries and the four-year time frame.

OBS prepared by the International Budget Partnership (IBP) provides a very significant data set
for this study. In other words, OBS is the only research that measures citizen participation in national
budget processes on a global scale. The research was first published in 2006 to measure the level of
budget transparency of countries. Later, in 2012, OBS started to measure the level of citizen participation
in national budget processes on a global scale. The research is published every two years, with each new
research covering a higher number of countries.

An examination of the relevant literature reveals that there are only two empirical studies on
potential socio-economic and institutional-political determinants affecting citizen participation in
national budget processes. Therefore, this study is expected to primarily contribute to reducing the
insufficiency of studies in the area.

The most important factor differentiating this study from other empirical studies in the literature
is its use of panel data analysis as an econometric method for the first time. Another contribution of the
study to the literature is that it analyzes many variables that have not been previously included in studies
on the determinants of citizen participation in national budget processes. These variables can be listed
as follows: age, tax burden, size of public expenditure, the legislative body’s and the supreme audit
institution’s effectiveness in oversight, freedom of association and assembly, civil society participation,
and corruption. How a total of 15 factors, comprised of 6 socio-economic and 9 institutional-political
factors, affect citizen participation in budget processes has been researched in the study.

The study analyzes the factors which may affect citizen participation in national budget processes
using the panel data method. In this context, the empirical literature regarding citizen participation in
budget processes is evaluated first. Then, the factors that may affect citizen participation in budget
processes are discussed under two main titles, which are institutional-political and socio-economic
factors. The level of economic development, education, age, the volume of public expenditures, tax
burden, and budget balance are examined under socio-economic factors. Under institutional-political
factors, budget transparency, legislative bodies’ effectiveness in budget oversight, audit institutions’
effectiveness in oversight, democracy, freedom of association and assembly, participation in civil
society, e-participation, political competition, and corruption are examined. Subsequently, theoretical
explanations regarding the panel data method and the scope of the research are presented. Finally, the
results of the analysis are evaluated.

2. Literature Review

While the literature regarding citizen participation in national budget processes has a developing
structure, it is generally at a theoretical level. The empirical literature on the determinants of citizen
participation in national budget processes is quite limited. Most of the empirical studies on the
determinants of citizen participation in budget processes have been conducted at a local level (Rios et
al., 2017: 50). As a result of the literature review, only two studies analyzing the factors affecting citizen
participation in budget processes at the central government level could be found.
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The first study to empirically analyze the determinants of citizen participation in national budget
processes was conducted by Harrison and Sayogo (2014). In the study, the impact of a total of six socio-
cultural, political, economic, and administrative factors on transparency, citizen participation, and
accountability is analyzed using an international comparative approach. Conducted by using the data of
OBS 2012 prepared by IBP, the study involves a regression analysis performed to identify the factors
affecting citizen participation for 98 countries. Harrison and Sayogo (2014) could not detect a significant
relationship between citizen participation in budget processes and countries' level of economic
development (GDP) as a result of the analysis. The study concludes that human capital (education)
positively affects citizen participation in the audit activities of the SAI in a country. However, it is
determined that the level of e-participation does not affect the level of citizen participation in budget
processes. The study does not find any relationship between the level of democracy and the level of
citizen participation in budget processes. A significant relationship between the disclosure of budget
documents and citizen participation cannot be found either.

Another important study analyzing the determinants of citizen participation in national budget
processes was conducted by Rios et al. (2017). The study examines the factors which determine citizen
participation in national budget processes, using an international comparative approach. Data from the
OBS 2012 prepared by IBP is used in the study. In the study, determinants of citizen participation are
analyzed under two categories: i) socio-economic factors (level of economic development, internet
access, level of education, population size, immigration rate, public debt, and budget balance) and ii)
institutional-political factors (level of democracy, budget transparency of the state, type of legal system,
political ideology of the government, and political competition). In the study, which examines the effects
of 11 factors in total, data from 93 countries are analyzed using the three-stage least squares method.
Concerning socio-economic determinants, the study reveals that the level of economic development of
a country does not affect opportunities for participation in national budget processes by citizens. Internet
use is found to have a positive effect on citizen participation. However, a significant relationship
between education and citizen participation could not be detected. According to the study, the higher
the population of a country, the higher the opportunities for citizen participation in budget processes. It
is concluded that government debt has a negative effect on citizen participation. Budget balance, on the
other hand, is found to not affect citizen participation.

Regarding political-institutional determinants, the study concludes that budget transparency has
a positive effect on opportunities for citizen participation in national budget processes. It is also
concluded that citizen participation is necessary to achieve a good level of budget transparency and that
the level of democracy does not affect citizen participation. The legal system (Anglo-Saxon) is not found
to have any effect on citizen participation either. Likewise, it is concluded that the level of political
competition does not affect citizen participation. The study demonstrates that citizen participation is not
related to the ruling party’s political ideology and that both progressive and conservative governments
offer the same opportunities for citizens to participate in budget processes. According to the results of
the analysis, opportunities for citizen participation in national budget processes depend on many socio-
economic, political, and institutional factors.

3. Determinants of Citizen Participation in National Budget Processes and Development of the
Hypotheses

This section of the study discusses the factors that determine citizen participation in national budget
processes. These factors are analyzed under two categories: "socio-economic determinants” and
"institutional-political determinants."”
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3.1. Socio-Economic Determinants and Hypotheses
3.1.1. Level of Economic Development

It has long been assumed that there is a relationship between economic development and participation
in public affairs. Accordingly, rights such as more transparent governance are demanded more by people
who live in more economically developed countries. However, the relationship between participation in
public affairs and economic development in developing countries varies between countries (Harrison &
Sayogo, 2014: 516). In their study, Harrison and Sayogo were unable to find a significant relationship
between the economic development level of countries and citizen participation (Harrison & Sayogo,
2014: 520). Similarly, Rios et al. (2017) demonstrated in their study that the level of economic
development in a country does not affect opportunities for citizen participation in central government
budget processes (Rios et al., 2017: 58). Although a significant relationship could not be found in the
two primary studies in literature, it is observed that economic development may positively affect citizen
participation at a theoretical level. The studies may have been unable to find a significant relationship
due to their limited scope or due to the analysis method. Therefore, the hypothesis regarding the level
of economic development has been formulated as follows in parallel with the theory:

Hypothesis 1: An increase in national income levels has a positive impact on the level of citizen
participation in national budget processes.

3.1.2. Education

Norris views education as one of the most important forms of social development (Norris, 2001: 48).
Becker, on the other hand, states that the most important investment in human capital is education and
training (Becker, 1993: 17). Lack of education impairs citizens’ ability to comprehend the fiscal affairs
in the public sector, which restricts political participation. Therefore, states’ investment in education
contributes to increasing citizens’ participation in central government budget processes (Rios et al.,
2017: 51)The public’s ability to read and understand budget information is critical for increasing their
awareness about fiscal information and ensuring that they are more resilient to fiscal manipulation. In
addition, there is almost a universal consensus about the importance of an educated public in terms of
enjoying the benefits of transparency, which is the prerequisite of citizen participation. In their study,
Harrison and Sayogo (2014) revealed that citizens’ level of education positively affects citizen
participation in SAI’s activities (Harrison & Sayogo, 2014: 516, 523). Based on these grounds, the
hypothesis has been formulated as follows:

Hypothesis 2: An increase in the level of education has a positive impact on the level of citizen
participation in national budget processes.

3.1.3. Age

Old age should be approached from physical, psychological, and social aspects. Most studies on old age
tend to approach the definition and classification of old age from a physiological perspective. Old age
is chronologically defined as being older than 65 years of age. The World Health Organization (WHO)
classifies individuals aged 65 and above as elderly and those aged 85 and above as very elderly (Beger
& Yavuzer, 2012: 1).

Melo and Stockkemer (2014) have demonstrated in their research that the likelihood of older
individuals writing petitions and attending rallies, which are forms of political participation, is low. The
authors note that the low likelihood to attend rallies could be explained by factors such as the stage of
life, socialization, and health (Melo & Stockkemer, 2014: 46). On the other hand, Nie et al. (1974) have
revealed in their research that the level of political participation among the elderly population is low.
According to their research, the low level of political participation of the elderly population in countries
results largely from low educational attainment rather than aging (Nie et al., 1974: 332).

33



Journal of Politics, Economy and Management (JOPEM) ISSN 2630-5933, Volume 6, Issue 1, 2023

In light of the information above, it can be suggested that an increased level of the elderly
population may have a negative impact on citizen participation in national budgeting processes:

Hypothesis 3: The aging of the population has a negative impact on the level of citizen
participation in national budget processes.

3.1.4. The Size of Public Expenditure

In an economy, the size of public expenditure is an indicator of the state's intervention in the
economy. From a demand perspective, an increase in public expenditure can be interpreted as an
increase in citizens' expectations from the government. Excessive expenditure indicates the existence of
a significant part of the public that expects services from the state and may want to participate in the
national budget process to determine the areas of spending or to benefit more from public expenditures.
On the other hand, politicians may seek to increase their votes by involving citizens who demand
services-expenditure in the budget process to ensure that services are provided by their preferences.

From another point of view, the increase in public expenditure may also stem from negative
situations such as extravagance and political corruption. Citizens affected by such negative situations
could be expected to make efforts to participate in the budget process. Therefore, a positive relationship
can be expected between public expenditure and citizen participation in national budget processes:

Hypothesis 4: An increase in public expenditure levels has a positive impact on the level of
citizen participation in national budget processes.

3.1.5. Tax Burden

As a concept, “tax burden” is among the most significant indicators used to evaluate a country’s public
finances. This indicator explains what proportion of the resources in the economy are collected by the
government through taxes or other means (Kirag¢ Erkog, 2019: 20). In countries where the tax burden is
high, the state could be expected to create sufficient mechanisms to ensure citizen participation in
national budget processes. This is due to the fact that convincing citizens that the tax burden will be
turned into useful services is crucial to avoid losing votes.

Furthermore, while expenditures that benefit them are welcomed by citizens, they do not have the
same tolerance for incurring costs (taxes) for basic public services (Tanaka, 2007: 140). When the tax
burden is high, individuals in society are likely to apply pressure to reduce the tax burden by being more
involved in budget processes or demanding more say in public expenditures. Therefore, a positive
relationship can be expected between tax burden and participation in budget processes:

Hypothesis 5: An increase in tax burden levels has a positive impact on the level of citizen
participation in national budget processes.

3.1.6. Budget Balance

The budget balance is one of the main indicators of the fiscal situation in the public sector. A budget
deficit indicates that the public is burdened with debt, while a budget surplus indicates the availability
of a revenue surplus that can be used during difficult times or for debt reduction. Liao and Zhang note
that administrative reforms such as citizen participation in the budget process are more likely to be
adopted in societies with greater resources (Liao & Zhang, 2012: 24). In this respect, a sound fiscal
situation may increase budgetary participation. While Rios et al. (2016) were unable to detect a
relationship between budget balance and citizen participation, the hypothesis has been formulated as
follows, on the grounds that a relationship between citizen participation and budget balance, one of the
important indicators of fiscal discipline, could be demonstrated with a more expanded dataset and a
more advanced analysis method than the study in question.
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Hypothesis 6: Improvement in the budget balance levels has a positive impact on the level of
citizen participation in the national budget process.

3.2. Institutional - Political Determinants and Hypotheses
3.2.1. Budget Transparency

According to Kopits and Craig, transparency has a beneficial effect on society and the economy as it
increases individuals' trust in the state. The authors suggest that nontransparent fiscal practices tend to
disrupt stability, create distortions in resource allocation, and exacerbate inequalities (Kopits & Craig,
1998: 2).

According to IBP, countries with high budget transparency provide more opportunities for
citizens to participate in budget processes. It is argued that progress achieved for budget transparency
can also initiate a productive cycle in areas such as citizen participation and budget oversight
(International Budget Partnership (IBP), 2015: 53). In their study, Rios et al. demonstrate that budget
transparency supports citizen participation. The study emphasizes that citizen participation is also
necessary to achieve a good level of budget transparency (Rios et al., 2017: 59). In light of this
information, it can be suggested that the level of budget transparency has a positive effect on citizen
participation in national budget processes:

Hypothesis 7: An increase in the level of budget transparency has a positive impact on the level
of citizen participation in national budget processes.

3.2.2. Effectiveness of the Legislative Body’s Budget Oversight

The main goal of budget oversight is to measure whether public resources are used effectively and
efficiently. The legislative body uses various internal and external tools to fulfill its budget oversight
duty (Dikmen, 2019: 71).

Increases in the legislative body’s budget oversight result in enhanced accountability of the
government and encourage more transparency in the management of public finance. In addition, the
information asymmetry between the state and society arising from the principal-agent theory can be
reduced through legislative oversight. By ensuring that the budget is open for public discussion, the
legislative body assists in the establishment of the conditions necessary for accountability (Rios et al.,
2016: 549). Dikmen and Giiglii (2019) state that budget oversight is a prerequisite for ensuring fiscal
transparency and accountability (Dikmen & Giiglii, 2019: 187). Therefore, an effective fiscal control
established by the legislative body over the executive body may increase the executive body’s
accountability, facilitate public discussions, and expand participation in the budget process (Rios et al.,
2016: 549).

Hypothesis 8: An increase in the level of the legislative body’s oversight effectiveness has a
positive impact on the level of citizen participation in national budget processes.

3.2.3. Effectiveness of the Supreme Audit Institution’s Oversight

SAls are oversight bodies that audit the executive body’s accounts on behalf of the parliament. SAls
conduct audits regarding whether the public accounts are accurate and reliable, whether public funds are
spent by the law, and whether the expenditures are incurred efficiently and effectively, and share the
results of the audits with the parliament and the public (IBP, 2020: 59).

In countries where audit institutions are not sufficiently strong, weaknesses in budget
transparency and legislative budget oversight are observed (IBP, 2012: 40). In addition, it is noted that
audit institutions are generally less effective in countries where the level of transparency is low (IBP,
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2018: 32). On the other hand, as we previously stated, there is a close relationship between budget
transparency and citizen participation. Therefore, it could be argued that the level of oversight
effectiveness of SAIls may affect the level of citizen participation due to its impact on the budget
transparency level.

Hypothesis 9: An increase in the level of the supreme audit institution’s budget oversight
effectiveness has a positive impact on the level of citizen participation in national budget processes.

3.2.4. Democracy

There is a consensus that democracy contributes to human development. The underlying argument for
this view is largely based on the idea that citizen participation should empower citizens, including the
poor, and consequently encourage them to direct governments to be more accountable for their interests
(Gerring et al., 2012: 1). Democracy is expected to be positively associated with citizen participation,
as it provides opportunities for the poor and minorities to participate in decision-making mechanisms.
However, democracies may vary according to the extent to which citizens are actively involved in the
decision-making processes of states (Harrison & Sayogo, 2014: 516).

According to Gaventa and Barrett, citizen participation is positively associated with obtaining
democratic outcomes, since it contributes to the development of accountable institutions and national
and international human rights frameworks (Gaventa & Barrett, 2012: 2407). Therefore, it could be said
that there is a bidirectional interaction between citizen participation and the level of democracy.

A review of the empirical studies in the literature shows that, according to Harrison and Sayogo,
the level of democracy positively affects citizen participation in budget processes (Harrison & Sayogo,
2014: 520). However, Rios et al. concluded that the level of democracy does not affect citizen
participation in budget processes (Rios et al., 2017: 58). Despite the different results in a limited number
of studies, the relationship between the level of democracy and citizen participation in budget processes
can be proven, given the strong theoretical arguments. Accordingly, the hypothesis is formulated as
follows:

Hypothesis 10: Anincrease in the level of democracy has a positive impact on the level of citizen
participation in national budget processes.

3.2.5. Freedom of Association and Assembly

According to Fenwick, there is a close relationship between the freedom of association, assembly, and
expression. The author notes that these freedoms are vital for a democratic society. It is believed that
any idea would be more effective when defended collectively rather than individually. The freedom of
association and assembly protects the freedom to express ideas openly, thereby creating an environment
for public discussion and encouraging democratic participation (Fenwick, 2002: 397). In this context,
the mechanisms necessary for citizen participation in national budgeting processes are expected to be
established in countries that attach due importance to the freedom of association and assembly.
Therefore, it could be argued that increased freedom of association and assembly leads to increased
citizen participation in national budget processes.

Hypothesis 11: An increase in the level of freedom of association and assembly has a positive
impact on the level of citizen participation in national budget processes.

3.2.6. Participation in Civil Society

The meaning of the term “civil society” as used by civil society advocates is not always clear. Currently,
the concept of "civil society" mainly refers to social formations (associations) that exist outside and
independently of state organizations (Willmore, 2005: 19). The number of associations or the number
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of participants in a particular society is generally accepted as a rough measure of the expansion of civil
society (Wallace & Pichler, 2009: 257).

It is assumed that participation in civil society will ensure a better quality of life. It is stated that
more participation will improve the well-being, health, and education of individuals (Wallace & Pichler,
2009: 255-256). Therefore, participation in civil society may enable states to establish the mechanisms
necessary for participation in national budget processes by improving the quality of life. On the other
hand, the increase in civil society participation in a country can parallel the increase in the level of
democracy. After all, civil society also represents the size of the masses who desire to protect their rights
and freedoms and express their demands to the state. Both the impact of civil society on prosperity and
the increased expectations from the state as a result of an increased level of democracy could mean that
the state provides citizens with opportunities for participation in national budget processes:

Hypothesis 12: An increase in the level of individuals’ participation in civil society has a
positive impact on the level of participation in national budget processes.

3.2.7. E-Participation

E-participation reflects the extent to which a country's e-government capacity offers various
opportunities for citizen participation (Harrison & Sayogo, 2014: 521). The United Nations defines e-
participation as the process of including citizens in policy and decision-making processes through
Information and Communication Technologies (ICTs) to ensure a participatory, inclusive, and
deliberative public administration (UN, 2014: 61). On the other hand, the technology gap between
countries with different economic levels limits citizens’ opportunities to use ICTs, particularly the
internet, for a wide range of activities, including political issues (Rios et al., 2017: 51). Rios et al. (2017)
have demonstrated in their study that the internet has a positive impact on citizen participation.
Accordingly, higher access to the Internet means higher citizen participation in public policy decisions.
Therefore, citizen participation in budget processes can be expected to increase when there are increased
e-participation opportunities:

Hypothesis 13: An increase in the level of e-participation has a positive impact on the level of
citizen participation in national budget processes.

3.2.8. Political Competition

As noted by Alesina & Perotti (1996), politicians are generally not very eager to make budgets
transparent, since it is easier to overstate the benefits of public expenditures and understate tax burdens
in the absence of transparency (Alesina & Perotti, 1996: 403). It is not difficult to conclude that
politicians would not be in favor of citizen participation so that they can continue to use their
informational advantages in this way. However, politicians would be expected to be less engaged in
such behaviors when there is more political competition. Political competition may lead politicians to
be accountable for their pre-election promises (transparency) (Rios et al, 2013: 240), thus, involving
citizens more in decision-making processes, particularly with a motive to be re-elected.

Furthermore, in coalition governments, where there is increased political competition, inter-party
dialogue, negotiation, and agreement are necessary, which may result in more opportunities for citizen
participation (Lienert, 2005: 10-11). This is due to the fact that political competition encourages political
parties to join social groups and develop the interests of those groups (Goetz & Gaventa, 2001: 44).
According to Wang (2001), increased political competition may lead to more citizen participation in
decision-making processes, including budgeting (Wang, 2001: 331). Indeed, Wang (2001) concluded in
his research on U.S. cities that political competition increases citizen participation in decision-making
processes.
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Although Rios et al. (2017) concluded in their study that there is no relationship between political
competition and citizen participation in budget processes (Rios et al., 2017: 59), the strong theoretical
views about the relationship between these two variables have led us to formulate a hypothesis
accordingly:

Hypothesis 14: An increase in the level of political competition has a positive impact on the
level of citizen participation in national budget processes.

3.2.9. Corruption

Corruption is generally defined as the abuse of public power for private gain. The term "private gain"
refers to the acquisition of money or valuable assets, but may also include rising in power or status
(Lambsdorff, 2006: 16). Due to its illegal and immoral nature, it is not quite possible to directly measure
the extent of corruption in a country; therefore, it can only be estimated on an approximate basis through
suitable methods (Karagdz & Karagoz, 2010: 9).

Corruption disrupts the goods and services provided by the state, impairs the services provided,
leads to excessive consumption of public resources, and causes public revenues to be realized below the
estimated amount. Various factors are effective in the emergence of corruption in the public economy.
Among these factors is the monopolistic power that public officials possess during the performance of
services, intensive bureaucracy, the public administration’s failure to comply with transparency and
accountability criteria during the provision of services, and inadequacy of supervision and penalty
systems (Bagdigen & Dokmen, 2006: 55). Considering both the factors causing corruption and the
negative impacts of corruption together, it could be argued that corruption would prevent citizens from
being involved in decision-making mechanisms.

Hypothesis 15: An increase in the level of corruption decreases the level of citizen participation
in national budget processes.

4. The Econometric Method

The study has been carried out using 93 countries’ OBS data for the years 2011, 2014, 2016, and 2018.
Studies involve two different aspects, namely unit and time, which necessitates the use of panel data
models. As the two aspects in question are also present in this study, it has been possible to use panel
data models. Panel data refers to the collection of observations relating to cross sections of households,
countries, companies, etc. in several periods (Baltagi, 2005: 1).

In the context of the panel data models in the study, the Hausman test was performed to determine
whether the Fixed Effects (FE) or Random Effects (RE) estimators should be used. In 1978, Hausman
produced a test based on the difference between Fixed Effects and Random Effects estimators. The
primary point to consider when choosing between Random Effects and Fixed Effects approaches in the
Hausman Test panel data models is whether the unit effects are correlated with explanatory variables
(Wooldridge, 2001:288).

According to the main hypothesis of the Hausman test, the Random Effects estimator is effective.
The Hausman test uses a statistic that follows the y2 distribution with the k degree of freedom. If the
difference between the parameters is not systematic (i.e. If there is no significant difference between
them), then the Random Effects model is applicable. If the difference between parameters is systematic,
then the fixed effects model is applicable (Tatoglu, 2020: 196).

The fixed effects model can be defined as a linear regression model where fixed terms vary for
each unit. The fixed effects model can be explained as follows, on the assumption that xit is independent
of eit (Verbeek, 2004: 345):

Yie = & + Xt + &t eie~11D(0,02)
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In the fixed effects estimation method, it is assumed that the variation in the data affects the fixed
coefficient, while the slope coefficients remain unchanged (Giris, 2018: 16).

Another alternative method is the Random Effects model. The difference between the Fixed
Effects and Random Effects methods is that the latter treats fixed terms for each unit as random
parameters, rather than constant (Asteriou & Hall, 2007: 347-348). Contrary to the fixed effects model,
in the Random Effects model, effects of unit and time effects are added as constituents of the error term
in the model as random variables (Giiris, 2018: 24).

In regression analyses, it is generally accepted that all factors that affect the dependent variable
but are not included in the model can be explained accurately with a random error term. This leads to
the assumption that, in the Random Effects model, ¢; are random factors that are independently and
identically distributed across units. In this context, the Random Effects model can be explained as
follows (Verbeek, 2004: 347):

Yie = U+ x B+ a;+ep,  €~1D(0,02); a;~11D(0,0%)

It has been concluded from the Hausman test that the use of the fixed effects panel data model as
an econometric method in the study is suitable. Therefore, in this study, the "fixed effects panel data
model™ has been used as the econometric method.

5. Data Set

In this study, IBP’s OBS data was used to assess citizen participation in national budget processes. The
Open Budget Index is created based on responses to 18 indicators (questions) used to measure citizen
participation. The Index is the only independent and comparative measure of citizen participation in
national budget processes on a global scale. It evaluates official opportunities for citizens to directly
engage with executive, legislative, and audit institutions in the budget process. OBS assesses
participation mechanisms in three state institutions: the legislative body, the executive body, and the
supreme audit institution.

Since 2006, IBP has been conducting independent analyses once every two years under the name
"Open Budget Survey" to measure budget transparency, citizen participation in budget processes, and
budget oversight. The surveys are answered by researchers in civil society organizations or academic
institutions in the relevant countries. The number of countries included in the survey increased from 40
in 2006 to 117 in 2019. In other words, new countries are added to the existing ones in each new OBS.
OBS evaluates how states manage public finances, in terms of budget transparency, citizen participation
in budget processes, and budget oversight.

Descriptions of the dependent and independent variables are provided in Table 1. The data for the
OBS 2012, 2015, 2017, and 2019 were collected in 2011, 2014, 2016, and 2018, respectively. Therefore,
the data used in the analysis are related to 2011, 2014, 2016, and 2018. Data from internationally
recognized institutions were used for the analysis.
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Table 1. Descriptive information about the variables used in the research

Dependent Variable

No | Name of the Variable Category Description Data Source
1 Citizen Participation Dependent It assesses the mechanisms established by a state for citizen participation in national budget Open Budget Survey / IBP
processes.
Independent Variables (Determinants)
No | Name of the Variable Category Description Data Source
1 Economic Level Socio-Eco. It measures the annual per capita income in a country. WORLD BANK
2 Education Socio-Eco. The educgtlon m_dex is the average of the mean years of schooling (adults) and the expected years UNDP/Education index
of schooling (children).
3 Age Socio-Eco. It indicates the percentage of the population aged 65 and over in the total population. WORLD BANK
4 Public Expenditure Socio-Eco. It measures the size of the state through a formula based on the ratio of countries’ public Index of Economic Ereedom
expenditure to GDP.
5 Tax Burden Socio-Eco It measures the size of the state through a formula based on the highest marginal tax rates on Index of Economic Ereedom
' personal and corporate income and the ratio of the total tax burden to the GDP of countries.
6 Budget Balance Socio-Eco. It measures the level of a Central Government’s net lending/borrowing (percentage of GDP). IMF
7 Budget Transparency Institutional- The budget transparency score (_)f a country re_presents the presence of eight important budget Open Budget Survey / IBP
Pol. documents and the comprehensiveness of their content.
8 Legislative Oversight llz,r:)sltltu“onal_ It assesses the effectiveness of the legislative body’s budget oversight. Open Budget Survey / IBP
9 " . Institutional- . . T
Sai’s Oversight Pol It assesses the oversight effectiveness of the supreme audit institution. Open Budget Survey / IBP
10 Democracy IIDr:)sltltutlonaI- It assesses the status of political rights and civil liberties in countries. Freedom House
11 Ereedom Of The International Institute for
o Institutional- It assesses the freedom of individuals to assemble and organize peaceful demonstrations as well as | Democracy and Electoral
Association And L . - . L . . ;
Pol. to join and establish political parties, cultural organizations, and trade unions. Assistance (International
Assembly
IDEA)
12 The International Institute for
Par.t|C|pat|on In Civil Institutional- It assesses the extent to which the population is involved in civil society activities. Democracy and EIe(_:toraI
Society Pol. Assistance (International

IDEA)
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13 o Institutional- It asgesies_the processes of governments Prowdmg m_forlr'natlon_to citizens ( e—|_nform_at_|0n _ The UN's E-Participation

E-Participation Pol sharing"), interacting with stakeholders ("'e-consultation™), and involving them in decision-making Index
' processes (“e-decision-making").
14 Level Of Political Institutional- It measures two aspects of political competition: the degree of institutionalization of political . .
. o . o . Polity IV Project

Competition Pol. competition and the scope of government restrictions on political competition.

15 . Institutional- - . . . . . . Worldwide Governance
Corruption Control Pol. It measures perceptions regarding the extent to which public power is used for private interests. Indicators (WorldBank)
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6. The Model and Empirical Findings

The model where the level of citizen participation in national budget processes is used as the dependent
variable is as follows:
CP; = aj + f1GDPy + BLEDU; + B3 AGE; + BL,EXP_VOL; + fsTAX_BUR;: + SoBUD_BAL;;
+ B,BUD_TRANS;, + BgLEGIS_BO; + BoSAI_O; + B1oDEM;, + B11FAA;,
+ B12PAR_CS; + B13E_PAR;; + B14POL_COM;; + B15COR;; + &1

Table 2. Abbreviations of the variables

VARIABLE DESCRIPTION

CP; Citizen Participation

GDP;; Level of Economic Development (Per Capita GDP)

EDU;; Education

AGE;; Age
EXP_VOL;; The Volume of Public Expenditures
TAX_BUR;; Tax Burden
BUD _BAL;; Budget Balance

BUD_TRANS,,

Budget Transparency

LEGIS_BO;; Effectiveness of the Legislative Body’s Budget Oversight
SAI_O;; Effectiveness of the Supreme Audit Institution’s Oversight
DEM;; Democracy
FAA;; Freedom of Association and Assembly
PAR_CS;; Participation in the Civil Society
E_PAR;, E-Participation
POL_COM,; Political Competition
COR;; Corruption

The level of citizen participation in national budget processes is used as the dependent variable.
The results of the Unit and Time Effective Fixed Effects Model are presented in Table 3.
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Table 3. Test of significance of the unit and time-effective fixed effects model

Effects Test Statistic d.f. Prob.
Cross-section F 3.260116 (92.261) 0.0000
Cross-section Chi-square 284.608625 92 0.0000
Period F 32.519454 (3.261) 0.0000

Period Chi-square 118.136425 3 0.0000
Cross-Section/Period F 4.583270 (95.261) 0.0000
Cross-Section/Period Chi-square 365.087884 95 0.0000

Source: Created by the author.

According to the results of homogeneity tests, the F-value for the unit effect is 3.26 and the
probability value is 0.0000. Therefore, it is concluded that the unit effect is significant. Similarly, the
F-value for time effects is 32.51, which is also statistically significant. The F-statistic obtained for the
joint significance of unit and time effects is 4.58, and since this statistic is statistically significant, it is
concluded that the unit and time effective fixed effects model is valid at this stage. The results relating
to the significance of the Random Effects model in the second stage are provided in Table 4.

Table 4. Test of significance of the unit and time-effective random effects model

Test Hypothesis

Cross-section Time Both
Breusch-Pagan 15.84750 536.4057 552.2532
(0.0001) (0.0000) (0.0000)
Honda 3.980892 23.16043 19.19181
(0.0000) (0.0000) (0.0000)
King-Wu 3.980892 23.16043 23.49923
(0.0000) (0.0000) (0.0000)
Standardized Honda 4.943737 26.97548 14.92967
(0.0000) (0.0000) (0.0000)
Standardized King-Wu 4.943737 26.97548 24.43227
(0.0000) (0.0000) (0.0000)
Gourieroux, et al. -- -- 552.2532
(0.0000)

Source: Created by the author.

Table 4 shows that, according to the results of the Breusch-Pagan and King-Wu tests, as well as
other derivative tests, the unit effect and time effect are individually significant, respectively. In the last
column of Table 4, the significances of the unit and time effects are considered together, and it can be
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observed that these two effects are jointly significant according to all test results as well. Therefore, it
is concluded that the random effects model with unit and time effects is valid in the second stage.

In the final stage, results of the Hausman test are presented in Table 5 to decide between the fixed
effects model with unit and time effects and the random effects model with unit and time effects.

Table 5. Results of the hausman test

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Chi-square 57.319158 15 0.0000

Source: Created by the author.

The Hausman chi-square statistic provided in Table 5 is 57.319 and this statistic has been found
to be 1% significant. Accordingly, the null hypothesis has been rejected, and therefore it has been
concluded that the suitable model is the fixed effects model with unit and time aspects.

Table 6 shows the estimation results of the fixed effects model with unit and time aspects.
Table 6. Fixed effects model with unit and time aspects

Dependent Variable: VK

Method: Panel Least Squares
Sample: 2018-2021
Cross-sections included: 93

Total panel (balanced) observations: 372

Variable Coefficient Std. Error t-Statistic Prob.
C -10.31479 30.67658 -0.336243 0.7370
National Income 6.66E-05 0.000149 0.448241 0.6544
Education 31.10533 31.59162 0.984607 0.3257
Age -2.775044 0.859053 -3.230352 0.0014
Public Expenditure 0.079245 0.069575 1.138985 0.2558
Tax Burden 0.081768 0.221292 0.369503 0.7121
Budget Balance -9.79E-05 0.035607 -0.002749 0.9978
Budget Transparency 0.181401 0.059003 3.074433 0.0023
Legislative Oversight 0.042072 0.049316 0.853099 0.3944
SAI Oversight 0.009921 0.045924 0.216026 0.8291
Democracy 0.091913 0.120550 0.762449 0.4465
Freedom of Association & 11.31273 6.573664 1.720917 0.0865
Assembly
Participation in the Civil Society -6.437239 6.953433 -0.925764 0.3554
E-Participation 0.002211 0.000699 3.163801 0.0017
Political Competition -0.374241 0.718863 -0.520601 0.6031
Corruption -8.760759 4.116256 -2.128332 0.0342

Effects Specification

Cross-section fixed (dummy variables)
The period fixed (dummy variables)

Root MSE 7.006699 R-squared 0.813486
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Mean dependent var 18.79301 Adjusted R-squared 0.734879
S.D. dependent var 16.24584 S.E. of regression 8.364976
Akaike info criterion 7.328385 Sum squared resid 18262.91
Schwarz criterion 8.497732 Log-likelihood -1252.080
Hannan-Quinn criteria. 7.792764 F-statistic 10.34871
Durbin-Watson stat 2.178635 Prob(F-statistic) 0.000000

Source: Created by the author.

The validity of the estimated panel data model is based on the fulfillment of econometric
assumptions and consequently, the estimator being BLUE. Therefore, tests have been conducted to
examine the homoskedasticity (constant variance), absence of autocorrelation (absence of serial
correlation), and cross-sectional independence assumptions.

Table 7 provides the results of the homoskedasticity test within the framework of the GREEN

test.

Table 7. Results of the heteroskedasticity test
chi2 (93) 44615.73
Prob>chi2 0.0000

Source: Created by the author.

The Chi2 value is determined as 44615.73, and since it is statistically significant at 1%, the null
hypothesis is rejected. In other words, the estimated model involves a heteroscedasticity problem.

Table 8 provides the results of the autocorrelation test.
Table 8. Results of the autocorrelation test

LM 1.1553 (0.2824)

LM5 1.0748 (0.1412)

Source: Created by the author.

It is observed that the values calculated as a result of the Baltagi LM and LMD5 tests in Table 8 are
not statistically significant; therefore, the null hypothesis is not rejected. In other words, the estimated
model does not involve an autocorrelation problem.

Finally, the results of the Pesaran and Friedman tests are provided in Table 9 to test the validity
of the cross-sectional independence assumption.

Table 9. Cross-Sectional independence test

Pesaran's test of cross-sectional independence -0.293, Pr =1.2302

Friedman's test of cross-sectional independence 5.026, Pr = 1.0000

Source: Created by the author.

Since both the Pesaran and Friedman test statistics calculated are not statistically significant, the
null hypothesis cannot be rejected. In other words, the cross-sectional independence assumption is valid.
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Table 10. Beck-Katz (1995) robust standard errors

Dependent Variable: VK
Sample: 2018-2021
Periods included: 4
Cross-sections included: 93

Total panel (balanced) observations: 372
Cross-section SUR (PCSE) standard errors & covariance (d.f. corrected)
WARNING: estimated coefficient covariance matrix is of reduced rank

Variable Coefficient Std. Error t-Statistic Prob.
C -10.31479 15.92432 -0.647738 0.5177
National Income 6.66E-05 8.80E-05 0.757691 0.4493
Education 31.10533 15.07939 2.062771 0.0401
Age -2.775044 1.485486 -1.868105 0.0629
Public Expenditure 0.079245 0.074453 1.064363 0.2881
Tax Burden 0.081768 0.237802 0.343849 0.7312
Budget Balance -9.79E-05 0.029436 -0.003325 0.9973
Budget Transparency 0.181401 0.044346 4.090600 0.0001
Legislative Oversight 0.042072 0.029936 1.405373 0.1611
SAI Oversight 0.009921 0.036424 0.272369 0.7856
Democracy 0.091913 0.094421 0.973440 0.3312
Freedom of Association & 11.31273 2.997681 3.773826 0.0002
Assembly
ggg};f;pa“"” in the Civil 6.437239 8.800640 10.731451 0.4652
E-Participation 0.002211 0.000937 2.358689 0.0191
Political Competition -0.374241 0.603206 -0.620420 0.5355
Corruption -8.760759 3.155219 -2.776593 0.0059
Effects Specification
Cross-section fixed (dummy variables)
The period fixed (dummy variables)
Root MSE 7.006699 R-squared 0.813486
Mean dependent var 18.79301 Adjusted R-squared 0.734879
S.D. dependent var 16.24584 S.E. of regression 8.364976
Akaike info criterion 7.328385 Sum squared resid 18262.91
Schwarz criterion 8.497732 Log-likelihood -1252.080
Hannan-Quinn criteria. 7.792764 F-statistic 10.34871
Durbin-Watson stat 2.178635 Prob(F-statistic) 0.000000

Source: Created by the author.

Since the tests reveal a heteroscedasticity problem in the model, the standard errors in the suitable
model should be corrected. For this purpose, Beck and Katz (1995) propose the PCSE approach which
can correct standard errors by a panel. Accordingly, Table 10 presents the results of the Beck-Katz

robust standard error model.

As shown in Table 10, the analysis results revealed that at a 5% significance level, the level of
education has a positive effect on citizen participation in national budget processes, while the level of
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economic development does not affect citizen participation in national budget processes. These findings
are consistent with the findings in the literature (Harrison & Sayogo, 2014; Rios et al., 2017).

On the other hand, as it can be inferred from the analysis, it is concluded that there is a significant
relationship between the level of the elderly population in countries and the level of citizen participation
in budget processes at a 10% significance level. This is observed to be a negative relationship.
Considering citizen participation as a form of political participation, this finding is consistent with the
findings of Nie et al. (1974) in the literature. As presented in Table 10, the size of public expenditure
and tax burden does not affect citizen participation in the national budget process. The analysis also
reveals that there is no relationship between budget balance and citizen participation in national budget
processes. The finding is consistent with that of Rios et al. (2017).

The empirical findings indicate that many institutional and political factors also affect citizen
participation in budget processes. The results reveal a significant positive relationship between the level
of budget transparency and citizen participation in budget processes at a 1% significance level. The
finding is consistent with the literature (Rios et al., 2017).

It is observed in the analysis that countries’ e-participation level has a positive effect on citizen
participation in national budget processes at a 5% significance level. In contrast to Harrison and
Sayogo's (2014) study, which did not find any relationship between citizen participation in budget
processes and e-participation, the current study empirically proves the existence of a relationship.

As shown in Table 10, the analysis reveals that the freedom of association and assembly has a
positive effect on citizen participation in budget processes at a 1% significance level. The analysis results
indicate that the level of effectiveness of the legislative body’s budget oversight and the level of
effectiveness of the SAT’s budget oversight does not affect citizen participation in budget processes.

As a result of the analysis, it is observed that the level of democracy does not affect citizen
participation in national budget processes. The finding is consistent with the findings in the literature
(Riosetal., 2017). Similarly, it is concluded that the level of political competition does not affect citizen
participation in budget processes either. This finding supports the finding reached by Rios et al. (2017)
in the literature. According to the conclusion reached in the analysis, individuals’ level of participation
in civil society activities does not affect citizen participation in budget processes. The analysis indicates
a negative impact created by the level of corruption on citizen participation in budget processes at a 1%
significance level.

In terms of the results of the hypotheses, it is observed that the analysis supports the hypotheses
pertaining only to two of the socio-economic factors and four of the hypotheses formulated regarding
the institutional and political factors.

7. Discussion and Conclusion

The potential factors affecting citizen participation in national budget processes have been addressed in
the study. Therefore, the main research question of the study has been determined as “Which factors
affect citizen participation in national budget processes?”. The study examines the factors affecting
citizen participation in national budget processes under two main titles: socio-economic and
institutional-political factors. As a result of the analysis, a relationship between the level of economic
development and citizen participation in budget processes could not be detected.

The analysis shows that the variable which has the most impact on citizen participation is
education. The analysis results indicate that as the level of education increases, so does citizen
participation in national budget processes. Since the level of education affects citizens’ level of
comprehension of the fiscal affairs in the public sector, states should increase their investments in
education to ensure citizen participation in budget processes.
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The analysis also demonstrates that a country's level of economic development does not affect
citizen participation in national budget processes. We can explain the finding because a high level of
economic development in a country does not always mean that the state provides the conditions and
establishes the mechanisms necessary for participation. it is observed that many developed countries
with high levels of economic development, such as Norway, Sweden, Italy, Germany, France, and the
United States, have a similar level of citizen participation as developing countries such as Georgia,
Nigeria, Nepal, Kenya, and Guatemala according to the OBS 2019.

A negative relationship has been observed between the age factor and citizen participation in the
analysis. In other words, older age in a population reduces citizens’ participation in budget processes.
The finding can be explained by the health problems experienced by elderly individuals or their
inadequate educational attainment.

On the other hand, the analysis has concluded that the level of tax burden does not have an impact
on citizen participation in national budget processes. This finding can be explained by the fact that even
when states impose similar levels of the tax burden on society, they may have varying senses of
responsibility in terms of valuing citizens’ opinions in budget processes.

Similarly, the analysis reveals that there is no relationship between the level of public expenditure
and citizen participation in national budget processes. It is therefore observed that citizen participation
in budget processes is independent of the size of a state (expenditure), and there are no differences
between small and large-scale states in this regard. In conclusion, the results of the analysis indicate that
only the level of education and the age factor among the socioeconomic factors affect citizen
participation.

However, many institutional-political factors have been observed to affect citizen participation in
budget processes in the analysis. It has been observed from the analysis that the level of budget
transparency has a positive impact on citizen participation in national budget processes. Through budget
transparency, citizens can observe public policy decisions, their execution, and outcomes (Keyifli, 2021:
81). Therefore, legal and administrative regulations aiming to increase the level of budget transparency
should be introduced to increase the level of citizen participation in national budget processes.

The analysis reveals a significant positive relationship between countries’ level of e-participation
and the level of citizen participation. The finding can be explained by the fact that e-participation tools
enable citizens to be informed about decision-making and execution processes, and provide
opportunities for more discussion, observation, and evaluation. Since the phenomenon of e-participation
enables citizens to intervene in decisions that are taken and applied, without time and place constraints,
the number of e-participation tools in national budget processes should be increased.

It has been concluded in the analysis that the level of oversight effectiveness of legislative bodies
and supreme audit institutions does not have an impact on citizen participation in national budget
processes. Similarly, the analysis has not revealed any relationship between the level of political
competition and the level of citizen participation. The finding can be explained by the likelihood of
politicians adopting a reduced participation approach that attaches more importance to the views of
interest groups rather than a general citizen participation approach to succeed in political competition.

According to the analysis, the freedom of association and assembly has a positive effect on citizen
participation in national budget processes. The freedom of association and assembly allows people to
come together and engage in the mutual exchange of ideas. In this respect, the finding can be explained
by the fact that the freedom of association and assembly may increase the level of citizen participation
in budget processes by providing a public discussion environment.

As a result of the analysis, no relationship could be found between individuals’ level of
participation in civil society activities and the level of citizen participation in national budget processes.
The finding can be explained by the fact that the activities of civil society organizations are very diverse
and therefore may not always be directly related to participation in budget processes.
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On the other hand, according to the analysis results, an increase in the level of corruption
negatively affects citizen participation in national budget processes. According to a possible explanation
for the finding, citizens’ participation in budget processes would not be much preferred in countries with
high corruption levels, since citizen participation in budget processes increases the likelihood of
irregular activities being revealed. Furthermore, it has also been concluded in the analysis that the
freedom of association and assembly positively affects citizen participation in national budget processes.
The freedom of association and assembly allows people to come together and engage in the mutual
exchange of ideas. In this respect, the finding can be explained by the fact that the freedom of association
and assembly may increase the level of citizen participation in budget processes by providing a public
discussion environment.

Conducting research examining the long-term evolution of the research question, “Which factors
affect citizen participation in national budget processes?” would greatly contribute to the literature for
future researchers. In this context, the publication of relevant data by the IBP regularly and on an
expanding scale would provide a more comprehensive panel data set.

References

Alesina, A. & Perotti, R. (1996). Fiscal discipline and the budget process, The American Economic
Review, 86(2), 401-407.

Asteriou, D. & Stephen, G. H. (2007). Applied Econometrics-A Modern Approach, New York: Palgrave
Macmillan

Bagdigen, M. & Dokmen, G. (2006). Yolsuzlugun Kamu Gelir Ve Giderleri Uzerine Etkisi, ZKU Sosyal
Bilimler Dergisi, 2(3), 53-69.

Baltagi, B. H. (2005). Econometric Analysis of Panel Data, England: John Wiley & Sons Company.

Becker, G. S. (1993). Human Capital: A Theoretical and Empirical Analysis, with Special Reference to
Education, Third Edition, London: The University of Chicago Press.

Beger, T. & Yavuzer, H. (2012). Yaglilik ve Yaslilik Epidemiyolojisi, Klinik Geligsim, 25, 1-3.

Dikmen, S. (2019). Biitge Gozetimi Agisindan Bagimsiz Mali Kurumlarin Biitge Siirecindeki Roli,
Sayistay Dergisi, 30(115), 55-81.

Dikmen, S. & Cicek, H. G. (2019). Yasama Organinin Biitce Gozetim Islevi ve Mali Saydamlik
Arasindaki Iliskinin Ekonometrik Bir Analizi, Siyasal Journal of Political Science, 28(2), 182-205.

Fenwick, H. (2002). Civil Liberties and Human Rights, London: Cavendish Publishing.

Gaventa, J., Barrett, G. (2012). Mapping the Outcomes of Citizen Engagement, World Development,
40(12), 2399-2410.

Gerring, J., Strom, C. T. & Rodrigo, A. (2012). Democracy and Human Development Journal of
Politics, 2012, 74 (01), 1-17.

Goetz, A. M. & Gaventa, J. (2001). Bringing Citizen Voice and Client Focus into Service Delivery. IDS
Working Paper 138, Brighton, UK: Institute of Development Studies

Giiris, S. (2018). Panel Veri Modelleri, (Uygulamali Panel Veri Ekonometrisi kitabi i¢inde), S. Giiris
(Ed.), Istanbul: Der Yaynlari.

Harrison, T. M. & Sayogo, D. S. (2014). Transparency, Participation and Accountability Practices in
Open Government: A Comparative Comparative Study, Government Information Quarterly 31(4),
513-525.

Karagoz, K. & Karagdz, M. (2010). Yolsuzluk, Ekonomik Biiyiime ve Kamu Harcamalari: Tiirkiye Igin
Ampirik Bir Analiz, Sayistay Dergisi, 76, 5-22.

49



Journal of Politics, Economy and Management (JOPEM) ISSN 2630-5933, Volume 6, Issue 1, 2023

Keyifli, N. (2021). Yasama Organimin Biitce Gozetiminin Biitge Saydamligi Uzerindeki Etkisi:
Gelismekte Olan Ulkeler Uzerine Ampirik Bir Analiz, Sayistay Dergisi, 32(120).

Khagram, S., De Renzio, P. & Fung, A. (2013). Overview and synthesis: the political economy of fiscal
transparency, participation, and accountability around the world. In S. Khagram, A. Fung & P. De
Renzio (Ed.), Open budgets: the political economy of transparency, participation, and accountability
(1-50). Washington: Brookings Institution Press.

Kopits, G. & Craig, J. (1998). Transparency in government operations, IMF Occasional Paper 158,
Washington DC: International Monetary Fund.

Lambsdorff, J. G. (2006). The Institutional Economics of Corruption and Reform: Theory, Evidence
and Policy, Cambridge: Cambridge University Press.

Liao, Y. & Zhang, Y.(2012). Citizen Participation in Local Budgeting: Mechanisms, Political Support,
and City Manager’s Moderating Role, International Review of Public Administration 17(2), 19-38.

Lienert, I. (2005). Who controls the budget: The legislature or the executive? IMF Working Paper,
05(115).

Melo, D. F. & Stockemer, D. (2014). Age and political participation in Germany, France, and the UK:
A comparative analysis, Comparative European Politics, 12, 33-53.

Nie, N. H, Sidney, V. & Kim, J. (1974). Political Participation and The Life Cycle, Comparative Politics,
6 (3), 319-340.

Norris, P. (2001). Digital Divide: Civic Engagement, Information Poverty and the Internet Worldwide,
Cambridge, MA: Cambridge University Press.

International Budget Partnership. (2012). The Open Budget Survey 2012, International Budget
Partnership, Washington DC.

International Budget Partnership. (2015). The Open Budget Survey 2015, International Budget
Partnership, Washington DC.

International Budget Partnership. (2018). The Open Budget Survey 2017, International Budget
Partnership, Washington DC.

International Budget Partnership. (2020). The Open Budget Survey 2019, International Budget
Partnership, Washington DC.

Rios, A. M., Bastida F. & Benito B. (2016). Budget transparency and legislative Budgetary oversight:
An international approach. American Review of Public Administration, 46(5), 546-568.

Rios, A. M., Benito, B. & Bastida, F. (2017). Factors Explaining Public Participation in the Central
Government Budget Process, Australian Journal of Public Administration, 76(1), 48—64.

Tanaka, S. (2007). Engaging the Public in National Budgeting: A Non-Governmental Perspective,
OECD Journal on Budgeting, 7(2), 139-177.

Tatoglu, Yerdelen, F. (2020). Panel Veri Ekonometrisi, Istanbul: Beta Basim Yayim.

UN. (2014). E-Government for the Future We Want, E-Government Survey 2014, Department of
Economic and Social Affairs, New York.

Verbeek, M. (2004). A Guide to Modern Econometrics, England: John Wiley & Sons Company.

Wallace, C. & Pichler, F. (2009). More Participation, Happier Society? A Comparative Study of Civil
Society and the Quality of Life, Social Indicators Research, 93, 255-274.

Wang, X. (2001). Assessing public participation in US cities, Public Performance & Management
Review, 24(4), 322-336.

50



Giines, Analysis of Factors Participating Citizens

Willmore, L. (2005). Civil Society Organizations, Participation, and Budgeting, United Nations
Publication, 19-34.

Wooldridge, J. M. (2001). Econometric Analysis of Cross Section and Panel Data, Londra: MIT Baskisi.

51



	Faculty of Economics and Administrative Sciences ISSN 2630-5933
	Year: 2023 Volume: 6 lssue: 1
	A Foreword from the Editor
	Contents

	Şekil 1. Endüstri devrimleri gelişim süreci
	Şekil 2: Bulut servis modelleri

