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Keynote Speech:
The Characteristics Influencing Internal Audit Effectiveness”

Simon Grima?

a Associate Professor, University of Malta, simon.grima@um.edu.mt

The study investigates the factors influencing the effectiveness of internal audits (1A). This research aims to
identify latent constructs and variables that significantly impact IA effectiveness (IAE), utilizing exploratory

factor analysis (EFA) and confirmatory factor analysis (CFA) within structural equation modelling (SEM).

Internal auditing has evolved from its traditional roles of fraud detection and compliance monitoring to a more
comprehensive function that includes risk management and enhancing organizational processes. Effective internal
auditing systems are crucial as they add value to institutions by contributing to superior financial reporting and
organizational success. However, the specific characteristics that enhance IA practices have not been extensively
examined in the literature. This study addresses this gap by developing a model to measure the effectiveness of

internal audits.

The research involved distributing a comprehensive questionnaire to internal auditors across various countries,
garnering 402 valid responses. The primary objective was to identify factors deemed influential to IAE and
hypothesize the statistical significance of these factors. EFA was conducted to uncover new latent variables, while
CFA in SEM was used to validate these factors. The EFA process identified seven latent factors, five of which
were confirmed through SEM. These factors revealed that risk management, 1A size, competency, management
support, cooperation with external audit and audit committee, follow-up processes, and a positive control
environment significantly enhance 1A effectiveness. Additionally, factors such as independence, objectivity, and
adherence to standards achieved partial confirmation. On the contrary, audit quality, the use of Big Data, scope
limitations, and the nature of the organization (public vs. private) showed no statistically significant impact on

IAE. Interestingly, outsourcing internal audit functions was found to negatively affect effectiveness.

The study is significant for internal audit teams as it identifies key characteristics that improve 1A processes. By
focusing on these influential factors, 1A units can enhance their service quality and better align with organizational

goals. The research also offers a systematic approach to assessing IA effectiveness through both objective and

" This Speech by Prof Simon Grima was based on the Full Article titled "Designing a Characteristics Effectiveness Model for Internal Audit" by Steven Grima, Peter
J. Baldacchino, Simon Grima, Murat Kizilkaya, Norbert Tabone, and Lauren Ellul, published in the Journal of Risk and Financial Management on January 17, 2023.
Citation: Grima, S. (2024, May, 29-30). The Characteristics Influencing Internal Audit Effectiveness. [Keynote speech]. International Congress of Business,
Econometrics and Statistics, Online, 1-9.
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perceived measures. Objective measures included the percentage of audit plan achieved, timeliness of completing
planned activities, recommendation implementation rate, and adherence to policies and plans. Perceived measures

encompassed perceived 1A effectiveness, stakeholder satisfaction, and perceived added value to the organization.

A notable aspect of the methodology was the use of a mixed-methods approach, combining quantitative data from
structured questionnaires with qualitative feedback from open-ended questions. This comprehensive approach
ensured a robust analysis of the factors influencing IA effectiveness. The results provided a nuanced
understanding of how internal audits can be optimized, highlighting the importance of certain characteristics and
the potential pitfalls of others.

The study's methodology and results are depicted in several figures. Figure 1 outlines the conceptual framework
and structure of the statistical analysis. It divides the framework into four sections: raw variables from the
questionnaire, latent constructs formed from these variables, statistical relationships between latent constructs and
the dependent variable (IAE), and measures of effectiveness. This visual representation helps to clarify the
complex relationships and processes involved in the study.

Years )
Experience in Perceived

the field Effectiveness

Number of .
yearl;\r/n coet:r:es/ Audit Audit Cost-Benefit

CPE hours Competency Effectiveness of IA

No. of

Number of Findings
qualifications

Variables Latent Construct Dependent Variable Measures
Figure 1. Framework.
Source: Authors’ compilation adapted from (Korstanje 2021).
Figure 2, the PRISMA Flow Diagram, illustrates the systematic review process for literature selection. It shows
the steps from initial identification of records through databases and registers, screening, eligibility checks, to the
final inclusion of relevant studies. This diagram ensures transparency in the literature review process and supports

the robustness of the research foundation.
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Identification

Screening

(Cenen |
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l
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l

Reports sought for refrieval:
n=83)

Y

Reports assessed for eligibilify:
{n=356)

¥

Studies included in literature
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(n=438)

Records removed befors
ECrESning:
Records marked as ineligible
by automation tocls (n =
4231)

Records excluded: {n = 73)

Reports not refrieved: (n=T7)

Reports excluded: (n = 8)

Figure 2. The PRISMA Flow Diagram.
Source: Authors’ Compilation.

Figure 3, the Scree Plot, depicts the eigenvalues of each factor identified through EFA. The plot helps in

determining the number of factors to retain by showing the point where the eigenvalues start to level off (the

‘elbow"), indicating the most significant factors. In this study, seven factors were chosen for further analysis based

on this plot.

Eigenvalue

Component Number

Figure 3. Scree Plot.
Source: Authors’ computation outputted from SPSS software version 26.
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Overall, this study offers a detailed model for evaluating internal audit effectiveness, providing valuable insights
for internal auditors and organizational leaders. By identifying and confirming key factors, it presents practical
recommendations that can be implemented to enhance the effectiveness of internal audit functions. This research
contributes to the existing literature by offering a clear framework and empirical evidence on the drivers of
effective internal auditing, ultimately aiming to support organizations in achieving their strategic objectives

through improved audit practices.

Appendix

Questionnaire Structure.

Questions Hypotheses/Measures Analysed
Section 1: Introduction

Section 2: Demographics
e  Question 1 _ General demographics
e  Questions 2-3 _ H3—Competency/general demographics
e Questions 4-5 _ H2—Size
e  Question 6 _ H8—Insourced/outsourced
e  Question 7 _ H16—Public/private entity

Section 3: Factors
e  Questions 1-4 _ H1—Risk-based audit approach
° Questions 5-8 _ H3—Competency
e  Questions 9-13 _ H4—Independence
e Questions 14-15 _ H5—Objectivity
e  Question 16 _ H6—AQuality of audit work
e  Questions 17-18 _ H7—Adherence to standards
e  Questions 19-22 _H9—Use of Big Data
e  Question 23 _ H10—Limitation of scope
e  Questions 24-27 _ H11—Support from management
e  Questions 28-32 _ H12—Cooperation with external audit
e  Questions >33-35 _ H13—Cooperation with audit committee
e  Questions 36—37 _ H14—Follow-up process
e  Questions 38—40 _ H15—Control environment

Section 4: Effectiveness Measures
e  Question 1 _ EM1—Percentage of audit plan achieved
e  Question 3 _ EM2—Timeliness of completing and reporting planned
e Qactivities
e Question 2 _ EM3—Recommendation implementation rate
e  Question 4 _EM4—Time to solve findings
e  Question 6 _ EM5—Adherence to policies and plans
e  Questions 5,7, 10 _ EM6—Perceived IA effectiveness
e  Question 8 _ EM7—Stakeholder’s satisfaction
e Question 9 _ EM8—Perceived added value to the organisation

Section 5: Comments
e  Open-ended question _ Any relevant information

Source: Authors’ compilation. From literature sources.
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Extracton Method: Principal Compomnent Analysies

Rotation Method: Promax with Kaisser Mormalizaton. ™
Sowrces Author's compufsfion oufpuffed from SPES soiffewars.

Reliability Test
Factor Mean Standard Cronbach's Alpha Interpretation
Deviation

F1 42592 BO706 0.876 Reliable

F2 3.9865 74388 0.554 Reliable

F3 4 3350 67234 0.830 Robust

F4 3.6254 87924 0.866 Reliable

F5 32469 51817 0.743 Relatively High
F& 3.9831 B0235 0.706 Relatively High
FT 3.4436 87338 0.558 Acceptable

Sowrce: Author's compuiafion owtputfed from SPS5 soffware.
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New Factor Labelling

HNew Variables Old Hypothesis Cowered Mew Factor Mame
Factors
F1 533-535 Cooperation with Audit Audit Follow-up & AC
Committee Cooperation
S5386-537 Follcw-up Process
F2 55, 57, 58, Competency Organisational Envircnment
525, Management Support & Knowledge Resources
535-540 Control Envircnment
F3 51,52 Risk-Based Approach Risk Management,
59, 513 Independence Communication &
514 Oibjectivity Independence from
S27 Management Support Management & Extermal
528 Cooperation with External Audit
Audit
F4 519-522 Uss of Big Data Uss of Big Data
F& 529-532 Cooperation with External Cooperation with Extemal
Andit Andit
F& S510-512, Independence 14 Independence & Scope
515 Olbjectivity
523 Limitation of Scope
FT 53, 54, Risk-Basesd Approach Adherence to Audit, Risk
517 Adherence to Standards Assessment & Responss

Sowrce: Author's compilafion.

Effectiveness Measure Pattern Matrix 2

Frameworks

Compoment
1 2 Factor Labelling

nL2 B0
M1 BRI
NG E30 Djective
1] E13 LA Effectiveness &
0§ A5G Added WValuse

A15
MO A3 Perceived LA
NTF T24 Effectiveness
04T aoz

Extraction Method: Principal Component Analysis.
Fotation Method: Oblimin with Kaiser Momalization.
a. Rotation converged in 13 iterations.

Sowrce: Author's compufadfion oufpuffed from SPES soffwane.
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Structural Equation Modelling Model 1
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Structural Equation Modelling Model 1
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Factor Regression 1

Unstandardized Standardized
Structural Relationships Regression Regression SE. | CR. p R?
Wieights (0] Weights (B1)
M - F4 0.006 0.008 | 0054 | 0117 | 0.907
M o F7 0.113 -0.143 (0078 -1.445(0.148
M = F3 0.231 0.324 | 0,109 2119 | 0,034
M o F& 0.015 0.025| 007 0.216)|0.829|0.77
M o F35 -0.054 -0.092 | 0.035] -1.562 | 0.118
M - F1 0.181 0.253 | 0,076 | 2.368 | 0.018
M e F2 0.32 0.46 | 0,078 | 4.084 i
Source: Author's compuiafion outpufited frem SP55 Amos soffware.
Factor regression 2
Unstandardized Standardized
Structural Relationships Regression Regression SE. CR. P Rz
Weights (B0) Weights (B1)
M - F4 010 011 D85 120 S04
M e F7 364 412 A39 | 2.624 009
M - F3 214 278 AT 1280 201
M < F& -.029 -.044 A0e | - 262 83| 0.511
M < F&5 200 310 LE0 | 33T e
M = F1 -.070 -.090 13| -B15 539
M < F2 -.005 -.006 15| -.041 BET
Sowurce: Author's compufsfion oufpufted from SPE5 Amos soffware.
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Tiirkiye’de Kadinlarda ilk Evlenme Yasimin Belirleyicilerine iliskin Ekonometrik
Analiz*

Econometric Analysis of the Determinants of Age at First Marriage for Women in Tiirkiye

Merve Ertok Onurlud, frem Geng®, Dilara Ozkan®
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1. Giris

Evlilik ve aile toplumsal diizenin korunmasinda ve bireylerin sosyal kimliklerinin sekillenmesinde 6nemli islevler
iistlenir. Bu yiizdendir ki aile ve evlilik kavramsal olarak bir¢ok toplum tarafindan kutsal sayilmaktadir. Ote
yandan bu kavramlar, toplumsal degerler, gelenekler ve normlar dogrultusunda evrim gegirir ve degisen diinya
kosullarina uyum saglar. Evlilik ve ailenin birbirleriyle olan iligkisi, bireylerin mutlulugu, refaht ve toplumun
genel saglig lizerinde derin etkiler yaratir. Dolayist ile evlilik karar1 hem kadinlar hem de erkekler agisindan

olduk¢a 6nemli bir karardir.

Son donemlerde iilkemizde kadinlarda ilk evlenme yasinda ciddi artislar oldugu gozlemlenmektedir (Tiirkiye
[statistik Kurumu Evlenme ve Bosanma istatistikleri, 2023). Tiirkiye dahil olmak iizere birgok iilke igin yapilan
caligmalara dayanarak, kadinlarda ilk evlenme yasinin ¢esitli unsurlara bagh olarak farklilik gosterdigini

sOylemek miimkiindiir.

Ozellikle son yillarda iilkemizde egitim ve istihdam alanlarinda cinsiyet esitsizligini azaltmay1 hedefleyen
yatirimlarin ve uygulamalarin, kadinlarin evlilik kararlarinda ve ilk evlilik yaslarinda énemli diizeyde etkili
olacag1 tahmin edilmektedir. Bu yatirimlarin yani sira genel iktisadi refah diizeyindeki artislar kadinlarin daha
ge¢ yasta evlilik karar1 almalarina etki edebilir (Booth & Edwards, 1985; Uchida, Araki & Murata, 1992). Ayrica
cesitli sosyo-demografik unsurlar (egitim diizeyi, ortalama hane halki bityiikliigi, din, 1rk, gelenek gorenekler vb.)
da kadinlarin ilk evlilik yaglar1 ve evlenme kararlar iizerinde belirleyici olmaktadir (Zuanna, Atoh, Castiglioni &

Kojima, 1998; Tezcan & Coskun, 2004).

Bu kapsamda, ¢alismamizin amaci Tirkiye i¢in 81 il bazinda 2008-2022 yillar1 arasinda kadinlarin ilk evlilik

yasinin belirleyicilerini sabit etkilerle momentler kantil regresyon (MM-QR) yontemi kullanarak analiz etmektir.

" Cahisma, 1919B012302511 numarali TUBITAK “2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Programi” kapsamidadir.

Atif: Onurlu, M. E., Geng, 1. ve Ozkan, D. (2024, Mayis, 29-30). Tiirkiye 'de Kadnlarda llk Evienme Yasiun Belirleyicilerine Iliskin Ekonometrik Analiz. [Sozli
sunum]. Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi, Cevrimigi, 10-13.
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2. Literatiir Taramasi

Kadinlarin evlenme yaginin belirleyicilerini arastiran gerek uluslararasi gerek ise ulusal literatiirde birgok ¢alisma
mevcuttur (Ono, 2003; Tezcan & Coskun, 2004; Wong, 2005; Carmichael, 2011; Chowdhury, Hog, Hossain, &
Khan, 2013; Cosan ve Tasci, 2021; Eralp & Gokmen, 2020). Bu konuya iliskin 6zellikle uluslararas: literatiir
incelendiginde yapilan calismalarin bircogunun anket verileri kullanarak kadinlarda evlenme yasini belirleyen

unsurlari analiz etmeye calistig1 goriilmektedir.

Wong (2005) tarafindan Hong Kong icin yapilan bir ¢calismada kadinlarin ilk evlenme yagini belirleyen unsurlar
hane halki anketleri aracili1 ile 1996-1997 yillar i¢in Cox regresyon yontemi kullanilarak analiz edilmistir.
Analiz sonuclarma gore yiiksek egitim diizeyine ve giiclii kariyer hedeflerine odakli kadinlarin daha ge¢ yaslarda
evlenme egilimi gosterdikleri sonucuna varilmistir. Ek olarak daha az kalabalik ailelerde yasayan ve daha egitimli

anne ve babalara sahip kadinlarin da yine ge¢ yaslarda evlenmeyi tercih ettikleri sonucuna ulagilmgtir.

Benzer bir sekilde yine anket verileri kullanilarak Chowdhury, Hoq, Hossain, & Khan (2013) tarafindan yapilan
bir bagka ¢aligmada kadinlarin egitimi, eslerinin egitimi ve kadinlarin ¢alisip ¢alismama durumlarinin kadinlarin
ilk evlenme yas1 tizerinde istatistiksel agcidan 6nemli etkilere sahip oldugu sonucuna ulagilmistir. 2020 yilinda
Endonezya Dogu Java bolgesi igin yapilan bir bagka ¢aligmada ise kadinlarin egitimi, eslerinin egitimi, medyaya
maruz kalma, zenginlik indeksi gibi unsurlarin kadinlarda ilk evlenme yagin1 6nemli dl¢iide etkiledigi sonucuna

varilmigtir (Imron, Habibah & Aziz, 2020).

Yapilan literatiir arastirmasinda, Tiirkiye i¢in bu kapsamda yapilan ¢alismalarin daha ¢ok nitel ¢calismalar oldugu
ve ekonometrik yontemler kullanilarak yapilan ¢alismalarin sayisinin oldukca kisitl oldugu goriilmiistiir. 1978
Tiirkiye Dogurganlik Arastirmasi (TDA-1978) ve 2003 Tiirkiye Niifus ve Saglik Arastirmasi (TNSA-2003) veri
setleri kullanilarak Tezcan ve Coskun (2004) tarafindan yapilan bir ¢calismada ilk evlenme yasi ortalamasinin
ceyrek asir boyunca Tiirkiye i¢in 2 yas arttif1 ve ilk evlenme yasimin yerlesim yeri tipi, bolge, akraba olma
durumu, 6grenim diizeyi ve anadile gore degistigine iligkin bulgulara ulasilmistir. Cosan ve Tasgr (2021)
tarafindan hazirlanan bir tez caligmasinda ise Tiirkiye’de 2009-2020 yillar1 araliginda 81 il verisi kullanilarak
kadinlarda ilk evlilik yasi ile dogurganlik arasinda istatistiksel agidan ters yonlii bir iligkinin varligi tespit

edilmistir.
3. Veri Seti ve Ekonometrik Yontem

Ekonometrik analizde kullanilan veriler, Tiirkiye Istatistik Kurumu (TUIK) Bélgesel Istatistikler veri tabanindan
[Tirkiye istatistik Kurumu (TUIK) Bélgesel istatistikler veri tabamna https:/biruni.tuik.gov.tr/bolgeselistatistik/sorguGiris.do#
adresinden ulagilabilir.] 81 il diizeyinde ve 15 yil i¢in toplanmis (2008-2022) ve derlenmistir (N=1215). Calismada
kadinlarda ortalama ilk evlenme yasi (Inortevyas) bagimli degisken olarak ele alinmis olup, (2009 bazl) kisi bast
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gayri safi yurti¢i hasila (TL) (Inkgsyh), ortalama hanehalki biiyiikliigii (Inhaneb) ve ilkokul mezunu 15 yas ve

iizeri kadinlarin sayis1 (Inegitim) bagimsiz degiskenler olarak modele dahil edilmistir.

Modelde olusabilecek 6lcek farkliliklarinin 6niine gecebilmek adina tiim degiskenlerin dogal logaritmalar
kullanilmistir. Analizde Machado ve Silva (2019) tarafindan gelistirilen il bazinda sabit etkilerin varligini da
hesaba katan momentler kantil regresyon yontemi (Method of Moments Quantile Regression (MM-QR))

kullanilmistir.
4. Ampirik Bulgular

Ekonometrik modelimize iliskin tahmin sonuglar1 Tablo 1’de sunulmustur. Tablo incelendiginde kisi bas1 gayri
safi yurtici hasilada meydana gelen artiglarin il bazinda bireyler agisindan refah diizeyini arttirdigindan kadinlarin
ilk evlilik yas1 iizerinde pozitif yonlii bir etkiye sahip oldugu sonucuna ulasilmigtir. Egitim degiskeni olarak
secilen ilkokul mezunu kadinlarin sayisi ile ortlama hanehalki biiyiikliigiinde meydana gelen artiglarin ise ilk

evlenme yasim azaltici etkiye sahip olduklar1 gozlemlenmistir. Sonuglar tiim kantillerde tutarlidir.

Tablo 1. Sabit Etkili Panel Kantil Regresyon Tahmin Sonuglar: (N = 1215)

Kantil Diizeyleri
Degisken Ad1 0.25 0.50 0.75
Inkgsyh 0.028*** 0.030*** 0.032%**
(0.001) (0.001) (0.001)
Inegitim -0.090*** -0.095*** -0.101***
(0.006) (0.006) (0.007)
Inhaneb -0.114*** -0.099*** -0.082***
(0.010) (0.010) (0.013)

Not: a Analizde kullanilan tiim degiskenler diizeyde duragandir.
b Parantez igindeki degerler standart hatalari temsil etmektedir.

¢ *** Tahmin edilen katsayinin 0.01 hata payi i¢in istatistiksel olarak anlamli oldugunu ifade etmektedir.

5. Sonuc¢

Analiz sonuglarimiz 6nceki yapilan ¢alismalarin elde ettikleri sonuglar ile benzerdir. Calismamizdan elde
ettigimiz bulgular 6zellikle iktisadi ve demografik unsurlarin kadinlarin ilk evlenme yaslari lizerinde 6nemli
etkileri oldugunu gostermektedir. Bu kapsamda politika yapicilarin gelir esitsizliginin 6niine gegmeyi hedefleyen
ve gelirin tiim hanelerde esit dagilimini destekleyen politika ve uygulamalari sayesinde ekonomik agidan zorluk
¢eken veya genis ailelerde yasayan kadinlarini bu zorluklardan kurtulmak adina erken yasta evlenmek yerine
egitim almay1 tercih etmeleri saglanmalidir. Ayrica, kadinlarin kariyer hedefleri de desteklenerek egitimde

cinsiyet esitsizliginin de 6niine gegilebilir.
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1. Introduction

Marriage and family undertake important functions in maintaining social order and shaping the social identities
of individuals in society. That is the main reason why family and marriage are conceptually considered sacred by
many societies. Nevertheless, these concepts evolve in line with social values, traditions and norms and might
adapt to changing world conditions. The link between marriage and family has profound effects on the happiness
and well-being status of individuals and the general health of society. Therefore, the decision to marry is a very

crucial decision for both women and men.

The age at first marriage for women has been increased in recent years for our country (Turkish Statistical Institute
Marriage and Divorce Statistics, 2023). Based on studies conducted for many countries, including Tiirkiye, the

age at first marriage for women is suggested to vary depending on various factors.

Investments and practices aimed at reducing gender inequality in areas such as education and employment in our
country, especially in recent years, are estimated to have considerable impacts on women's marriage decisions as
well as their age at first marriage. Along with these factors, developments in the general status of wealth of
individuals might have postponed woman’s decision to marry (Booth & Edwards, 1985; Uchida, Araki & Murata,
1992). Furthermore, various socio-demographic factors (i.e. education level, average household size, religion,
ethnicity, traditions etc.) also determine age at first marriage for women (Zuanna, Atoh, Castiglioni & Kojima,
1998).

Within this context, our study aims to investigate what determines age at first marriage for women at province

level for year from 2008 to 2022 via the method of moments quantile regression with fixed effects (MM-QR).

* This study is under the scope of The Scientific and Technological Research Council of Tiirkiye (TUBITAK) “2209-A-Research Project Support Programme for
Undergraduate Students” numbered 1919B012302511.

Citation: Onurlu, M. E., Geng, I. and Ozkan, D. (2024, May, 29-30). Econometric Analysis of the Determinants of Age at First Marriage for Women in Tiirkiye. [Oral
presentation]. International Congress of Business, Econometrics and Statistics, Online, 14-17.
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2. Literature Review

There is vast literature investigating the determinants of women's marriage age at both international and national
levels (Ono, 2003; Tezcan & Coskun, 2004; Wong, 2005; Carmichael, 2011; Chowdhury, Hoq, Hossain, & Khan,
2013; Cosan ve Tase1, 2021; Eralp & Gokmen, 2020). Considering the international literature on this topic, it is

seen that many of those studies examine the factors that determine the age of marriage for women via survey data.

A study conducted by Wong (2005) for Hong Kong examines the factors determining women's age at first
marriage through household surveys using the Cox regression method for 1996-1997. The results suggest that
women with high education levels and strong career goals tend to marry at later ages. It is further reported that
women living in less crowded families and having more educated mothers and fathers also prefer to marry at later

ages.

Likewise, a study conducted by Chowdhury, Hog, Hossain, & Khan (2013), it is reported that women's education,
education of husbands and the employment status of women have statistically significant effects on women's age
at first marriage. In another study (Imron, Habibah & Aziz, 2020) conducted for the East Java region of Indonesia
in 2020, it is concluded that factors such as women's education, their spouses' education, exposure to media, and

wealth index have statistically significant impacts on the age of first marriage for women.

In the literature research, it is seen that the studies conducted in this context for Tiirkiye are mostly qualitative
studies and the number of studies conducted using econometric methods is quite limited. In a study conducted by
Tezcan and Coskun (2004) using the data sets of the 1978 Turkish Fertility Survey (TFS-1978) and the 2003
Turkish Population and Health Survey (TPHS-2003), the average age at first marriage increased by 2 years for
Tiirkiye in general in the quarter century and the age at first marriage decreased by 2 years. It has been found that
the results vary depending on the region, settlement type, Kinship status, mother tongue and education level. In a
thesis study conducted by Cosan and Tage¢1 (2021), using data from 81 provinces in Tiirkiye between 2009 and
2020, it is reported that there is a statistically significant inverse relationship between the age at first marriage and

fertility among women.
3. Data Set and Econometric Method

The data in the econometric analysis are collected from the Turkish Statistical Institute Regional Statistics
database  [Turkish  Statistical  Institute ~ (TUIK)  Regional  Statistics  database can  be  accessed  via
https://biruni.tuik.gov.tr/bolgeselistatistik/sorguGiris.do#.] for 81 provinces for years from 2008 to 2022 (N=1215). The

dependent variable in the model is defined as the average age at first marriage for women (Inortevyas) whereas
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independent variables are listed as gross domestic per capita (constant 2009 TL) (Inkgsyh), average household

size (Inhaneb) ve number of women aged 15 years and above who are graduated from primary school (Inegitim).

With the aim to avoid scale differences that might occur in the model, all variables are included in the model with
their natural logarithms. We employ the Method of Moments Quantile Regression approach (MM-QR), which

was developed by Machado and Silva (2019) and the presence of fixed effects on a provincial basis are considered.
4.4. Empirical Findings

Table 1 presents our results. The table states that an increase in gross domestic product per capita is associated
with an increase in women's age at first marriage which might be due to the improvements in the welfare level of
individuals on a provincial basis. Our results further indicate that an increase in the number of women who were
graduated from primary school and in household size are associated with a decreasing effect on the age at first

marriage. The results are consistent across all quantiles.

Table 1. Results of the Panel Quantile Regression with Fixed Effects (N = 1215)

Quantiles
Variable Name Variable Name | Variable Name | Variable Name
Inkgsyh 0.028*** 0.030*** 0.032%**
(0.001) (0.001) (0.001)
Inegitim -0.090*** -0.095*** -0.101***
(0.006) (0.006) (0.007)
Inhaneb -0.114*** -0.099*** -0.082***
(0.010) (0.010) (0.013)

Note: a The model employs variables that are stationary at level.
b Standard errors are reported in parentheses.
¢ *** represents statistical significance at %1 level.

5. Conclusion

Our analysis results, which are in accord with the previous studies, show that economic and demographic factors
have significant effects on women's age at first marriage. In this context, policy makers should ensure that women
who have economic difficulties or live in large families choose to receive education instead of marrying at an
early age to get away of these difficulties, through policies and practices aiming to prevent income inequality and
support equal distribution of income in all households. Additionally, gender inequality in education might be

prevented by supporting women's career goals.
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1. Giris

Vekalet teorisi ve kaynak bagimliligi teorisi yonetim kurullarinda gesitliligi dnermektedir. Tiirkiye’de kadimlar
calisma yasaminda aktif bir sekilde rol alsalar da yonetim kurulu tiyeligi gibi iist diizey pozisyonlarda kadinlarin
orani oldukea diisiiktiir. Calismanin amaci Borsa Istanbul’da imalat sektoriinde islem géren sirketlerin yonetim
kurullarinda bulunan kadin iiyelerin finansal performanslar1 iizerindeki etkisini analiz etmektir. Borsa Istanbul’da
imalat sektoriinde iglem gdren 156 sirketin 2013-2022 yillar1 arasindaki kurumsal yonetim ve finansal bilgileri
Borsa Istanbul resmi internet sitesinden derlenerek veri seti olusturulmustur. Sermaye Piyasasit Kurulu tarafindan
2012 yilinda Resmi Gazete’de yayimlanan teblig ile “Yonetim kurulunda en az bir kadin tliye bulunur” ilkesi,
kurumsal yonetim ilkelerine tavsiye niteliginde dahil edilmistir. Bu nedenle sirketlerin verileri 2013 y1l1 itibariyle

derlenmistir.

Calismada 156 firmanin 10 yillik verilerinden olusan bir veri seti ile analizler gerceklestirilmistir. Calisma, veri

setinin kapsaml1 olmasi ile literatiire dnemli bir katki saglamaktadir.
2. Literatiir Taramasi

Literatiirde yonetim kurulu yapisinin firma performansi tizerindeki etkilerini inceleyen birgok ¢aligma
bulunmaktadir. Ozatac (2011), Ocak (2013), Acar Erdur vd. (2015), Karayel ve Dogan (2016), Atilgan (2017) ve
Yurt (2020) Tirkiye’deki firma verileri ile yapilan ¢aligmalardan bazilaridir. Ayrica Carter vd. (2003), Marimuthu
ve Kolandaisamy (2009), Mahadeo vd. (2012), Lenard vd. (2014) ve Ciavarella (2017) ¢calismalarinda diger tilke

verileri ile kadin yoneticilerin firma performansi tizerindeki etkisini aragtiran ¢aligmalardir.

Atif: Sar1, C. ve Giines, C. (2024, Mayis, 29-30). Imalat SekiGriinde Islem Géren Sirketlerde Yonetim Kurulundaki Kadin Uyelerin Firma Performans: Uzerine Etkisi:
Dogrusal Panel Veri Analizi. [S6zli sunum]. Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi, Cevrimigi, 18-20.
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Yonetim kurulundaki kadin tiyeler ile finansal performans arasindaki iliskiyi inceleyen calismalarda elde edilen
bulgular oldukc¢a farklilik gostermektedir. Bazi ¢aligmalarda kadin {iyelerin firma performansina olumlu etkisi
bulunurken, bazilarinda olumsuz etkisi tespit edilmistir. Ayrica anlamli bir etki olmadigini belirten calismalar da

bulunmaktadir.
3. Yontem

Kadin yoneticilerin firma performans: iizerindeki etkisi arastirilirken finansal performans 6lciisii olarak Aktif
Karliligi (ROA) kullanmlmistir. Kadin yoneticileri temsilen de yonetim kurulu bagkaninin cinsiyeti kuklasi ve

kadin yonetici oran1 kullanilmgtir.

Borsa Istanbul’un ve KAP’1n veri tabanlar1 kullanilarak imalat sektoriinde islem géren 156 sirketin 2013-2022
yillar1 arasindaki kurumsal yonetim ve finansal bilgileri derlenerek veri seti olugturulmustur. Veri setinde yer alan

degiskenlere iligkin bilgiler Tablo 1’de yer almaktadir.

Tablo 1. Veri Seti

Degisken Agiklama

ROA Aktif Karlilik (Dénem Net Kar1 / Toplam Varliklar)

FY Firma Yas1
log(TV) Toplam Varliklarin logaritmasi

LO Likidite Oran1 (Donen varliklar / Kisa vadeli yiikiimliiliikler)
KO Kaldirag Orani (Uzun vadeli yiikiimliiliikler / Toplam varliklar)

YKT Yénetim Kurulu Toplam Uye Sayisi

YKC Yonetim Kurulu Bagkaninin Cinsiyeti (1: kadin, 0: erkek)

KYO [Kadin Yonetici Orani (Yonetim kurulu toplam kadin {iye sayisi / Yonetim kurulu toplam iiye sayist)

Panel veri analizinde; birim ve/veya zaman etkilerinin varligi, F ve LR benzeri testler ile smanir. Testler
sonucunda birim ve/veya zaman etkilerinin varhigi anlasilmis ise, bu etkilerin bagimsiz degiskenlerle korelasyonlu
olup olmadig1 belirlenir, sabit ve tesadiifi etkiler arasinda secim yapilir. Secilen modelde etkinligi bozan

varsayimlardan sapmalar sinanir. Varsayimlardan sapmalar diizeltilerek direngli tahminciye ulagilir,
4. Bulgular

Uygulanan F, LR ve Hausman testleri sonucunda Tesadiifi Birim Etkiler Modelinin uygun olduguna karar
verilmistir. Es varyanslilik, otokorelasyon olmamasi ve birimler arasi korelasyon olmamasi varsayimlarinin
saglanmadigi uygulanan testler sonucunda tespit edilmistir. Degisen varyans, otokorelasyon ve birimler arasi
korelasyona karsi Driscoll-Kraay (1998) direncli standart hatalar1 ile Tesadiifi Birim Etkiler Modeli tahmin

edilmistir.

Calismada kontrol degiskeni olarak firma yasi, toplam varliklar, likidite orani, kaldirag¢ oran1 ve yonetim kurulu

toplam iiye sayis1i modele dahil edilmistir. Model sonuglarina gore firma yasi, toplam varliklar ve likidite orani
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ROA iizerinde pozitif ve anlamli bir etki yaratmaktadir. Yonetim kurulu bagkaninin kadin olmasi firma
performans gostergesi ROA’y1 diistirmektedir. Yonetim kurulunda kadin iiyelerin orani arttik¢a firma performans

gostergesi ROA da yiikselmektedir.
5. Sonu¢

Elde edilen bulgulara gore yonetim kurulu bagkaninin kadin olmasi firma performansinda azaltic1 etki yaratirken
yonetim kurulundaki kadin tiye oraninin artmasi firma performansini yiikseltmektedir. Sermaye Piyasas1 Kurulu
tarafindan tavsiye edilen “Yonetim kurulunda en az bir kadm iiye bulunur” ilkesinin firmalar tarafindan

benimsenmesi finansal performanslar agisindan olumlu bir karar olacaktir.
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1. Introduction

Agency theory and resource dependence theory suggest diversity on boards. Although women play an active role
in working life in Turkiye, the proportion of women in senior positions such as board membership is quite low.
The purpose of this study is to analyze the impact of female board members on the financial performance of
companies traded in the manufacturing sector in Borsa Istanbul. A data set was created by compiling the corporate
governance and financial information of 156 companies traded in the manufacturing sector in Borsa Istanbul
between 2013 and 2022 from the official website of Borsa Istanbul. With the communique published by the
Capital Markets Board in the Official Gazette in 2012, the principle of "At least one female member on the board
of directors™ was included in the corporate governance principles as a recommendation. Therefore, the data of the
companies were compiled as of 2013.

In the study, analyses were conducted with a data set consisting of 10-year data of 156 companies. The study

makes an important contribution to the literature with its comprehensive data set.
2. Literature Review

There are many studies in the literature that examine the effects of board structure on firm performance. Ozatac
(2011), Ocak (2013), Acar Erdur vd. (2015), Karayel and Dogan (2016), Atilgan (2017) and Yurt (2020) are some
of the studies conducted with firm data in Tiirkiye. In addition, Carter et al. (2003), Marimuthu and Kolandaisamy
(2009), Mahadeo et al. (2012), Lenard et al. (2014) and Ciavarella (2017) are studies that investigate the impact

of female directors on firm performance with data from other countries.

The findings of the studies examining the relationship between female board members and financial performance
vary considerably. While some studies find a positive effect of female directors on firm performance, others find

a negative effect. In addition, there are also studies indicating that there is no significant effect.

Citation: Sari, C. and Giines, C. (2024, May, 29-30). The Impact of Female Board Members on Firm Performance in Manufacturing Listed Companies: A Linear
Panel Data Analysis. [Oral presentation]. International Congress of Business, Econometrics and Statistics, Online, 21-23.
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3. Method

Return on Assets (ROA) is used as a measure of financial performance to investigate the impact of female directors
on firm performance. A dummy for the gender of the chairman of the board of directors and the ratio of female

directors are used to represent female managers.

Using the databases of Borsa Istanbul and KAP, a data set was created by compiling the corporate governance
and financial information of 156 companies traded in the manufacturing sector between 2013 and 2022.

Information on the variables in the data set is given in Table 1.

Table 1. Data set

Variable Description
ROA Return on Assets (Net Profit for the Period / Total Assets)
FY Firm Age
log(TV) Logarithm of Total Assets
LO Liquidity Ratio (Current assets / Current liabilities)
KO Leverage Ratio (Long-term liabilities / Total assets)
YKT Total Number of Members of the Board of Directors
YKC Gender of the Chairman (1: female, 0: male)
KYO Ratio of Female Executives (Total number of fgma;e board members / Total number of board
members

In panel data analysis, the existence of unit and/or time effects is tested with tests such as F and LR. If the tests
reveal the presence of unit and/or time effects, it is determined whether these effects are correlated with the
independent variables and a choice is made between fixed and random effects. Violation of the assumptions that
are about the efficiency in the selected model are tested. Violation of the the assumptions are tested and a robust

estimator is obtained.
4. Findings

As a result of the F, LR and Hausman tests, it is decided that the Random Unit Effects Model is appropriate. As
a result of the tests, it is determined that the assumptions of homoscedasticity, no autocorrelation and cross-section
independence are not valid. The Random Unit Effects Model is estimated with Driscoll-Kraay (1998) robust

standard errors against heteroscedasticity, autocorrelation and cross-section dependence.

Firm age, total assets, liquidity ratio, leverage ratio and total number of board members are included in the model
as control variables. According to the model results, firm age, total assets and liquidity ratio have a positive and

significant effect on ROA.

Having a female chairman of the board of directors decreases the firm performance indicator ROA. As the ratio

of female members in the board of directors increases, the firm performance indicator ROA also increases.
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5. Results

According to the findings, the presence of a female chairman of the board of directors has a decreasing effect on
firm performance, while the increase in the proportion of female members on the board of directors increases firm
performance. It would be a positive decision for firms to adopt the principle of "At least one female member on

the board of directors" recommended by the Capital Markets Board in terms of their financial performance.
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1. Giris

Tarih boyunca bilimsel ilerlemenin kaydedilmesinde akademinin 6nemi yadsinamaz. Bilimsel ilerleme ancak
sorgulama yetisine sahip, her yonden 6zgiir bilim insanlarinin ¢aligmalari ile miimkiin olmaktadir. Bu baglamda,
akademik 6zgiirliik bir iilkenin bilim ve teknolojide kaydettigi ya da kaydedecegi basar1 diizeyinde kayda deger
bir 6neme sahiptir. Akademik 6zgiirliik ise akademisyenlerin, dgrencilerin ve ilgili tim paydaslarin bilimsel
calismalarini yiiriitirken baski altinda olmamalar1 ve ¢aligsmalarini hiir bir sekilde yayinlayabilmeleri ile yakindan

iliskilidir.

Bu calismada OECD iilkelerinin akademik 6zgiirliik agisindan degerlendirilmesi ve Tiirkiye’nin OECD iilkeleri
arasindaki yerinin belirlenmesi amaglanmaktadir. Ulkeler arastirma ve dgretme 6zgiirliigii, akademik degisim ve
yayma, akademik ve kiiltiirel ifade, kurumsal 6zerklik ve kampiis biitiinliigii olmak lizere bes kriter agisindan
degerlendirilmektedir. Bu degerlendirme, V-Dem Enstitiisii tarafindan yaymlanan Akademik Ozgiirliik Endeksi
2023 raporundan elde edilen veriler yardimiyla yapilmstir. Ulkelerin akademik 6zgiirliik performanslarmin

degerlendirilmesinde ¢ok kriterli karar verme yontemlerinden yararlanilmaktadir.
2. Yontem

Calismada kriter agirliklar1 Entropi yontemiyle elde edilirken iilkelerin siralanmasinda MARCOS VE MAIRCA
yontemleri kullanilmaktadir. Kriter agirliklarini belirlemede objektif yontemlerden biri olan Entropi Shannon
tarafindan 1948 yilinda ortaya atilmistir (Shannon, 1948). MARCOS (Measurement of alternatives and ranking
according to Compromise solution) yontemi 2020 yilinda Stevi¢, Pamucar, Puska ve Chatterjee tarafindan
gelistirilmistir. Alternatifler ile referans degerleri arasindaki iligkiyi degerlendiren yontem belirlenen iligkiler

temelinde alternatiflerin fayda fonksiyonlarmi belirlemektedir (Stevi¢ & Brkovi¢, 2020). MAIRCA

Atif: Akgakaya, E. D. U., Baydar, D. ve Ozgiir, E. (2024, Mayss, 29-30). OECD Ulkglerinin Akademik Ozgiirliik A¢isindan Entropi Temelli MARCOS ve MAIRCA
Yontemleri ile Degerlendirilmesi. [Sozli sunum]. Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi, Cevrimigi, 24-27.
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(MultiAtributive ldeal-Real Comparative Analysis) yontemi ise 2014 yilinda Pamucar, Vasin ve Lukovac
tarafindan ortaya atilmistir (Pamucar vd., 2014). MAIRCA yo6ntemi ideal ve ampirik derecelendirmeler arasindaki

boslugun belirlenmesi temeline dayanmaktadir (Pamucar vd., 2020).
3. Literatiir Taramasi

Entropi, MARCOS ve MAIRCA yontemleri ile ilgili yapilmis bazi ¢alismalar Tablo 1°de verilmistir.

Tablo 1. Literatiir Taramasi

Entropi Yontemi ile Ilgili Baz1 Calismalar

Borsa Performansi (Seyranlioglu & Kara, 2024)

Tedarik¢i Se¢imi (Ozbek & Oguz, 2024)

Kurumsal Strduriilebilirlik Performansi

(Rengber, 2024)

Bankalarin Performans Analizi

(Onocak, 2024)

Ulkelerin Lojistik Performanslarinin Degerlendirilmesi

(Kale & Tilki, 2024)

MARCOS Yéntemi ile lgili

Baz1 Calismalar

Sigorta Sirketlerinin Performans Analizi

(Erdogan & Aydin, 2024)

Ucgiincii Parti Lojistik Hizmet Saglayic1 Secimi

(Oztiirkeii & Ozcan, 2024)

Kurumsal Yo6netim Olgunluk Diizeyi Performansinin Degerlendirilmesi

(Kiligarslan, 2023)

MAIRCA Yéntemi ile ilgili Baza Calismalar

Sehir Hastanelerinin Kapasite Performansinin Degerlendirilmesi

(Turanboy vd., 2024)

G-20 Ulkelerinin Inovasyon Performans Analizi

(Oztas & Oztas, 2024)

Illerin Atik Yonetimi Performans Analizi

(Seyhan, 2023)

Bankalarin Finansal Performans Analizi

(Yurttadur & Tascet, 2022)

4. Bulgular

Caligmada toplam 37 ilke degerlendirmeye tabi tutulmustur. Ancak Norve¢ veri eksikligi nedeniyle
degerlendirmeye almamamustir. Ulkeler arastirma ve 6gretme dzgiirliigii, akademik degisim ve yayma, akademik

ve kiiltiirel ifade, kurumsal 6zerklik ve kampiis biitiinliigii olmak {izere bes kriter agisindan degerlendirilmistir.

Entropi yonteminin uygulanmasi sonucunda Kurumsal Ozerklik kriterinin 0,25 deger ile en yiiksek 6nem
derecesine sahip olmustur. En az 6neme sahip olan kriter ise 0,13 degeri ile akademik degisim ve yayma kriteri
olmustur. ENTROPI yontemi ile kriter agirliklariin belirlenmesinin ardindan iilkelerin MARCOS yéntemi ile
degerlendirmesi yapilarak siralamalar elde edilmistir. MARCOS y6nteminin uygulanmasi sonucunda ilk ii¢ sirada
Cekya Estonya ve Belgika yer almistir. Ulkelerin MAIRCA yontemi ile de degerlendirmesi yapilarak siralamalar
elde edilmistir. MAIRCA yonteminden elde edilen siralamada da ilk sirada Cekya ve Estonya yer alirken tigiincii

sirada Ispanya yer almistir.
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5. Sonug¢

Entropi yonteminin uygulanmasiyla en 6nemli kriterin “kurumsal 6zerklik”, en az 6nemli kriterin ise “akademik
degisim ve yayma” oldugu belirlenmistir. MARCOS ve MAIRCA yo6ntemleri ile elde edilen siralamalarda en iyi
performans gosteren ilk iki iilke sirasiyla Cekya ve Estonya olmustur. Tiirkiye ise her iki yontemde de son sirada
yer almistir. Buradan hareketle Tiirkiye’nin ilk siralarda yer alan iilkelere ait ilkeleri, standartlar1 ve uygulamalari
dikkate alarak akademik ozgiirliik alaninda bir dizi reform gerceklestirmesi gerektigi sonucuna varilmistir.

Universitelerin is birligi ve katkisinin yam sira yasal diizenlemelerle de ¢oziim iiretilmesi gerekmektedir.
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1. Introduction

The importance of the academy in making scientific progress throughout history cannot be denied. Scientific
progress is only possible with the work of scientists who have the ability to question and are free in every aspect.
In this context, academic freedom is of significant importance to the level of success a country has achieved or
will achieve in science and technology. Academic freedom is closely related to the fact that academics, students,
and all relevant stakeholders are not under pressure while carrying out their scientific studies and are able to
publish their studies freely.

This study aims to evaluate OECD countries in terms of academic freedom and determine Tiirkiye's place among
OECD countries. Countries are evaluated on five criteria: freedom of research and teach, academic exchange and
dissemination, academic and cultural expression, institutional autonomy, and campus integrity. This assessment
was made with the help of data obtained from the Academic Freedom Index 2023 report published by the VV-Dem
Institute. Multi-criteria decision-making methods are used to evaluate the academic freedom performance of

countries.
2. Method

The entropy method obtains the criterion weights, while the MARCOS and MAIRCA methods rank the countries.
Shannon introduced Entropy as one of the objective methods for determining criterion weights in 1948 (Shannon,
1948). The MARCOS (Measurement of alternatives and ranking according to Compromise solution) method was
developed by Stevi¢, Pamucar, Puska and Chatterjee in 2020. The method, which evaluates the relationship
between alternatives and reference values, determines the utility functions of the alternatives based on the
determined relationships (Stevi¢ & Brkovi¢, 2020). The MAIRCA (MultiAtributive Ideal-Real Comparative
Analysis) method was introduced by Pamucar, Vasin and Lukovac in 2014 (Pamucar et al., 2014). The MAIRCA
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method is based on determining the gap between ideal and empirical ratings (Pamucar et al., 2020).
3. Literature Review

Some studies on Entropy, MARCOS and MAIRCA methods are given in Table 1.

Table 1. Literature review

Some Studies on the Entropy Method

Stock Market Performance Stock Market Performance

Supplier Selection Supplier Selection

Corporate Sustainability Performance Corporate Sustainability Performance
Performance Analysis of Banks Performance Analysis of Banks

Evaluation of Logistics Performance of Countries Evaluation of Logistics Performance of Countries

Some Studies on the MARCOS Method

Performance Analysis of Insurance Companies Performance Analysis of Insurance Companies

Third Party Logistics Service Provider Selection Third Party Logistics Service Provider Selection

Evaluation of Corporate Governance Maturity Level

Evaluation of Corporate Governance Maturity Level Performance
Performance

Some Studies on the MAIRCA Method

Evaluation of Capacity Performance of City Hospitals Evaluation of Capacity Performance of City Hospitals
Innovation Performance Analysis of G20 Countries Innovation Performance Analysis of G20 Countries
Waste Management Performance Analysis of Provinces Waste Management Performance Analysis of Provinces
Financial Performance Analysis of Banks Financial Performance Analysis of Banks

4. Results

We evaluated a total of 37 countries. However, the lack of data prevented the evaluation of Norway. Countries
were evaluated in terms of five criteria: freedom of research and teach, academic exchange and dissemination,

academic and cultural expression, institutional autonomy and campus integrity.

As a result of the application of the entropy method, the Institutional Autonomy criterion had the highest
importance with a value of 0.25. The least important criterion was the academic exchange and dissemination
criterion with a value of 0.13. After determining the criterion weights with the ENTROPY method, the countries
were evaluated with the MARCOS method and the rankings were obtained. The application of the MARCOS
method resulted in the Czech Republic, Estonia and Belgium occupying the first three places. The countries were
also evaluated with the MAIRCA method and the rankings were obtained. In the ranking obtained with the
MAIRCA method. In the ranking obtained with the MAIRCA method, the Czech Republic and Estonia were in

the first place, while Spain was in the third place.
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5. Conclusion

By applying the entropy method, it was determined that the most important criterion was "institutional autonomy"
and the least important criterion was " academic exchange and dissemination". The first two countries with the
best performance in the rankings obtained by MARCOS and MAIRCA methods were Czechia and Estonia,
respectively. Tiirkiye ranked last in both methods. Based on this, it has been concluded that Tiirkiye should carry
out a series of reforms in the field of academic freedom, taking into account the principles, standards, and practices
of the countries in the top ranks. In addition to the cooperation and contribution of universities, solutions need to
be found through legal regulations.
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1. Giris

Siirdiiriilebilirlik ¢abalar1 ve ekonomik biiyiime arasindaki ikilem yesil bliylime kavraminin ortaya ¢ikmasim
saglamistir (Saufi vd., 2016). Yesil biiylime ¢evreyle uyumlu bir biilyiime modelini ifade etmektedir. Bu biiylime
modeli siirdiiriilebilirlik ¢abalarinin biitlinciil bir yaklagimi ve ekonomideki yapisal doniisiimdiir (Razzaq &
Young, 2023). 90’11 yillarda BM Asya hiikiimetler aras1 toplantisinda ortaya konan yesil biiylime (green growth)
kavrami 2008 kriziyle birlikte 5nem kazanmustir. Ozellikle Cin ve Giiney Kore bu alanda 6ncii iilkeler olurken
Avrupa Birligi 2019°da kamuoyuna duyurdugu Yesil Mutabakat uygulamalari ile yesil bliylimeyi benimsemigtir
(UNFCCC, 2021). Bu galismada Avrupa Birligi (AB) iilkelerinin yesil biiylime performanslari tanimlayici analitik
yaklasimla analiz edilmistir. Caligma kapsaminda AB’nin eski ve yeni iiyeleri arasinda yesil biiyiime konusunda
anlamli fark olup olmadigi, yesil biiylimeyi belirleyen temel unsurun ne oldugu (ekonomik biiyiime-dogal

kaynaklar), AB iiyelerinin yesil biiyiime performanslarina gore nasil kiimelendigi incelenmistir.
2. Literatiir Taramasi

Stirdiiriilebilirlik bir¢ok disiplinde 6nemli bir role sahiptir. Bununla birlikte, bu caligmalar siirdiiriilebilirlik
cabalarimi tek bir perspektiften (yenilenebilir enerji, geri doniisiim ve dogal kaynaklarin yanlis kullanimi1) analiz
etmektedir (Jiang ve Ma, 2019; Abu-Qdais vd., 2023). Yesil biiylime teorisi, biitinlesmis siirdiiriilebilirlik
¢abalarii ve topyekiin bir yesil ekonomi doniisiimiinii savunmaktadir. Bu nedenle, ilk yesil biiylime ¢aligmalart
yesil biiytimeyi belirleyen makroekonomik faktorleri arastirmaktadir (Paroussos vd., 2020; Scrieciu vd., 2013).
Ancak bazi ¢aligmalar, yeterli finansmanla desteklenen inovasyon ve insani gelisimin yesil bilyiime iizerinde
hayati bir etkisi oldugunu savunmaktadir (Desalegn & Tangl, 2022). Baz1 ¢caligmalar ise yesil tarim ve sehirlere
odaklanmaktadir (Tian vd., 2021). Ancak AB iilkelerinde yesil biiyiime performansini yeni ve eski iyeleri
ayirarak analiz eden bir ¢aligma bulunmamaktadir. Modelimiz AB’nin yesil bilylime performansini yeni ve eski

iyeler temelinde analiz ederek literatiire katki sunabilir.
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3. Veri ve Metodoloji

Calisma kapsaminda ab iilkeleri besinci ve altinci genislemeden Onceki ve sonraki iilkeler olmak iizere ikiye
ayrilmistir. Bu iilkelerin 2007-2019 arasindaki yesil biiyiime performansi analiz edilmistir. Yesil biiylime su
formiille hesaplanmistir: YESIL BUYUME= GDP + EGITIM HARCAMALARI — DOGAL KAYNAK
TUKETIMI — ENERJI TUKETIMI — CO2 SALINIMI (SOHAG vd., 2019; ARIF vd., 2020). Veriler Diinya
Bankas1 World Development Indicators veri tabanindan alinmistir (World Bank, 2024).

Caligmada AB iilkelerinin yesil biiyiime performansi tanimlayici analitik bir yaklagim ile analiz edilmistir. Bu
yaklasim kapsaminda tanimlayici ve temel istatistiksel analiz yontemleri, veri gorsellestirme ve kiimeleme analizi
kullanilmigtir. Bu yaklasim ile AB iilkelerinin gegmis ve mevcut durumlari incelenmis, karsilagtirmalar yapilmis
ve benzerlikler ortaya konmustur. Kiimeleme analizi amaciyla hiyerarsik kiimeleme yontemlerinden olan Ward’s
Yontemi kullanilmistir. Kiimeleme analizi ile yesil biliylime performansi agisindan benzer iilke gruplar tespit

edilmistir. Buna ek olarak iilkeler aras1 farkliliklar ortaya konmustur (Tekin, 2018)
4. Analiz Bulgulari

Kiimeleme analizinden dnce Mann-Whitney U testi kullanilarak AB eski ve yeni iyelerinin yesil biiyiime
performanslari yillara gore karsilagtirilmigtir. Test sonuglart 2007-2009 déneminde eski liyeler ve yeni iiyelerin
yesil biiylime performanslari arasinda anlaml bir farklilik oldugunu gostermektedir. Ayrica bu dénemde yeni

iiyeler daha iyi bir yesil biiyiime performansi gostermistir.

Tablo 1. Mann-Whitney U Testi Sonuglart

Group Descriptives
. Mann-Whitney

Year Group Mean Median SD U Test Statistic
old 7.80 7.16 1.99

2007 43*
New 10.19 10.68 2.93
old 4.24 4,72 1.57

2008 46*
New 6.10 7.73 3.66
old 0.57 0.77 1.76

2009 50*
New -2.58 -2.67 5.62
old 6.66 7.23 3.28

2010 60
New 5.12 6.07 4.05
old 5.31 6.75 4.15

2011 89
New 6.20 6.03 2.38
Old 3.48 4.82 3.18

2012 86
New 4.67 2.98 3.78
Old 4.78 5.12 2.33

2013 74
New 4.36 3.77 3.3
Old 6.51 5.84 2.68

2014 91
New 6.46 5.94 2.78
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Old 8.20 6.50 6.28

2015 72
New 7.86 7.63 2.54
Old 6.91 6.80 1.89

2016 90
New 7.06 6.95 1.77
Old 7.56 7.08 221

2017 66
New 8.74 8.42 251
Old 6.85 6.60 1.94

2018 49*
New 8.11 7.62 1.9
Oold 6.66 6.63 1.44

2019 62
New 7.69 7.59 201

Yalnizca 2007-2009 doneminde yapilan kiimeleme analizi de bu sonucu desteklemis ve bu dénemde iilkeler
birkag istisna disinda yeni ve eski iiyeler olmak {izere kiimelenmistir. Tiim tiyelerin 2007-2019 dénemindeki yesil
biiylime performanslarina gore gerceklestirilen kiimeleme analizinde ise {ilkeler cografi yakinliklar1 ve biiyiime
performanslarma gore kiimelenmistir. En yiiksek yesil biiyiime performansina sahip iilkeler Irlanda ve Malta

olmustur.
5. Sonug¢

Bu calisma AB iilkelerinin yesil biiyiime performansimi yeni ve eski iiyeler drnekleminde analiz etmeyi
amaglamistir. Analiz sonuglarina gore 2007-2009 doneminde yeni {iyeler eski iiyelerden daha iyi ve anlamli olarak
farkli bir performans gdstermistir. 2009 yilindan sonra iiyeler benzer yesil biiylime performanslari géstermistir.
Bu sonug {ilkelerin siirdiiriilebilirlik ¢abalarmin 2008 krizinden olumsuz etkilenmesi ya da bu donemden sonra
yeni lyelerin AB politikalarina uyum saglayarak benzer biiylime kompozisyonuna kavustugunu gosterir.
Kiimeleme analizi sonuglariysa yesil bitylimeyi belirleyen temel performansin hala biiylime ve jeopolitik kosullar

oldugunu gosterir.
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1. Introduction

The dilemma between sustainability efforts and economic growth has led to the emergence of the concept of green
growth (Saufi vd., 2016). Green growth signifies a growth model that is compatible with the environment,
involving a holistic approach to sustainability efforts and structural transformation in the economy. The concept
of green growth was brought up in the 1990s during a UN Asian intergovernmental meeting and gained
importance after the 2008 crisis. Particularly, China and South Korea have been pioneers in this field, while the
European Union adopted green growth through its announcement of the Green Deal in 2019 (Razzaq & Young,
2023). This study analyzes the green growth performance of European Union (EU) countries using a descriptive
analytical approach. It examines whether there is a significant difference in green growth between old and new
EU members, identifies the key determinant of green growth (economic growth-natural resources), and

investigates how EU members cluster based on their green growth performances.
2. Literature Review

Sustainability has an important role in many disciplines. However, these studies analyse sustainability efforts
from a single perspective (renewable energy, recycling and misuse of natural resources) (Jiang and Ma, 2019;
Abu-Qdais et al., 2023). Green growth theory advocates integrated sustainability efforts and a total green economy
transformation. Therefore, early green growth studies investigated the macroeconomic factors determining green
growth (Paroussos et al., 2020; Scrieciu et al., 2013). However, some studies argue that innovation and human
development, supported by adequate financing, have a vital impact on green growth (Desalegn & Tangl, 2022).
Some studies focus on green agriculture and cities (Tian et al., 2021). However, there is no study that analyses
the green growth performance of EU countries by separating new and old members. Our model can contribute to

the literature by analysing the EU's green growth performance based on new and old members.
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3. Data and Methodology

Within the scope of the study, EU countries are divided into two as countries before and after the fifth and sixth
enlargement. The green growth performance of these countries between 2007-2019 was analysed. Green growth
is calculated by the following formula: GREEN GROWTH= GDP + EDUCATION EXPENDITURES -
NATURAL RESOURCE CONSUMPTION - ENERGY CONSUMPTION - CO2 EMISSIONS (SOHAG et al.,
2019; ARIF et al., 2020). Data are taken from the World Bank World Development Indicators database (World
Bank, 2024).

In the study, the green growth performance of EU countries was analysed with a descriptive analytical approach.
Within the scope of this approach, descriptive and basic statistical analysis methods, data visualisation and cluster
analysis were used. With this approach, the past and current situations of EU countries were analysed,
comparisons were made and similarities were revealed. Ward's Method, one of the hierarchical clustering
methods, was used for clustering analysis. Clustering analysis has identified similar country groups in terms of
green growth performance. In addition, differences between countries were revealed (Tekin, 2018).

4. Empirical Results

Before the clustering analysis, the Mann-Whitney U test was used to compare the green growth performances of
the EU old and new members by years. The test results show that there is a significant difference between the
green growth performance of old and new members in the period 2007-2009. In addition, new members showed

a better green growth performance in this period.

Table 1. Result of Mann-Whitney U Test

Group Descriptives
. Mann-Whitney
Year Group Mean Median SD U Test Statistic
old 7.80 7.16 1.99
2007 43*
New 10.19 10.68 2.93
old 4.24 4.72 1.57
2008 46*
New 6.10 7.73 3.66
old 0.57 0.77 1.76
2009 50*
New -2.58 -2.67 5.62
old 6.66 7.23 3.28
2010 60
New 5.12 6.07 4.05
Oold 5.31 6.75 4.15
2011 89
New 6.20 6.03 2.38
old 3.48 4.82 3.18
2012 86
New 4.67 2.98 3.78
old 4.78 5.12 2.33
2013 74
New 4.36 3.77 3.3
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Old 6.51 5.84 2.68

2014 91
New 6.46 5.94 2.78
Old 8.20 6.50 6.28

2015 72
New 7.86 7.63 2.54
Old 6.91 6.80 1.89

2016 90
New 7.06 6.95 1.77
Old 7.56 7.08 221

2017 66
New 8.74 8.42 251
Oold 6.85 6.60 1.94

2018 49*
New 8.11 7.62 19
Old 6.66 6.63 1.44

2019 62
New 7.69 7.59 2.01

The clustering analysis conducted only in the 2007-2009 period also supported this result and countries were
clustered as new and old members with a few exceptions in this period. In the clustering analysis based on green
growth performances in the 2007-2019 period, countries are clustered according to their geographical proximity

and growth performances. The countries with the highest green growth performance are Ireland and Malta.
5. Conclusion

This study aims to analyse the green growth performance of EU countries in the sample of new and old members.
According to the results of the analyses, new members performed better and significantly different from old
members in the period 2007-2009. After 2009, the members showed similar green growth performances. This
result indicates that the sustainability efforts of the countries were negatively affected by the 2008 crisis or that
after this period, the new members adapted to the EU policies and achieved a similar growth composition. The
results of the clustering analysis show that the main performance determinants of green growth are still growth

and geopolitical conditions.
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1. Giris

Dijital veri gilivenligi, gliniimiiziin yeni teknolojilerle hizla degisen ve dijitallesen diinyasinda hayati bir 6neme
sahiptir. Internetin ve dijital teknolojilerin yayginlagsmasi, kisisel ve kurumsal verilerin giivenliginin korunmasi
gerekliligini de beraberinde getirmistir. Bilgi giivenligi ihlallerinin artmas1 ve siber saldirilarin daha karmasik hale
gelmesiyle birlikte, dijital veri giivenligi farkindaligi insanlar i¢in her zamankinden daha 6nemli bir konu haline
gelmistir. Dijital gilivenligin kapsami igerisinde g¢evrimigi tehlikeleri anlama, bunlara karst nasil savunma
yapilacagini bilme ve bu savunmalari tiim cihazlarda aktif olarak kullanma amaglar1 vardir. Kullanicilarin dijital
verilerini korumasi ilk olarak, giiclii parola olusturma islemi ile baslar sonrasinda hem {icretsiz hem de iicretli
giivenlik araclarimin kullanilmasi ile devam eder (Panda, 2024). Dijital bilgi giivenligi hem kurumsal hem de
bireysel diizeyde biiyiikk dnem arz etmektedir. Zira, bilgi kayb1 veya yetkisiz erisim, finansal kayiplar, itibar
zedelenmesi ve hukuki yaptirimlar gibi ciddi sonuglar dogurabilir. Ozellikle kisisel verilerin korunmasi, bireylerin
mahremiyeti ve giivenligi acisindan kritik bir husustur. Bu sebeple, dijital bilgi giivenligi, glinlimiizde giderek

daha fazla 6nem kazanan ve yayginlasan bir alan haline gelmistir (Novarge, 2023).

Dijital veri giivenligi, dijital ortamda bulunan verilerin yetkisiz erigsim, degisiklik veya silinme gibi tehditlere kars1
korunmasini saglayan bir dizi uygulamayi kapsar. Bu uygulamalar, verilerin gizliligini, biitinliigiinii ve
erisilebilirligini giivence altina almay1 amaglayarak bilgilerin korunmasini saglar. Dijital verilerin giivenligi i¢in
3 temel ihtiya¢ vardir. Gizlilik: Hassas ve 6zel bilgilerin korunmasi ve yayilmasinin 6nlenmesi anlamia gelir.
Biitiinliik: verilerin orijinal halinde eksiksiz bi¢imde kalmasini saglar. Erigebilirlik: yetkili kullanicilarin ihtiyaci
oldugunda sisteme hemen erilebilme imkanini ifade eder. Bu 3 temel gereksinim gergevesinde giivenligin
saglanabilmesi i¢in kisiler veya kurumlar kimlik dogrulama ve sifreleme, erisim kontrold, antiviriis yazilimlari,

giclii parolalar gibi saldirilar1 6nleyici 6nlemler almasi ¢ok énemlidir (Hassan vd., 2022).

Bu amagla galismanin amaci, Ardahan Universitesindeki idari personel, akademik personel ve 6grencilerin dijital

Auf: Kaleli, S. S. (2024, May1s, 29-30). Dijital Veri Giivenligi Farkindaliginin Olgiimlenmesi: Yiiksekogretim Kurumu Ornegi. [Sozlii sunum]. Uluslararas isletme,
Ekonometri ve Istatistik Kongresi, Cevrimigi, 40-44.
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veri giivenligi konusundaki farkindalik diizeylerini belirlemek ve bu farkindalig1 artirmaya ve gelistirmeye
yonelik ¢coziimler sunmaktir. Calismadaki ana hedefler ise mevcut dijital veri giivenligi uygulamalarini ve riskleri
degerlendirme ve farkli kullanici gruplarinin (idari personel, akademik personel, 6grenciler) dijital veri giivenligi

algilarmi ve davraniglarini anlama olarak belirlenmistir.
2. Literatiir Taramasi

Dijital veri giivenligi kavrami, bilgisayar, tablet ve mobil cihazlarin yaygin kullanimi nedeniyle egitim, saglik,
bankacilik ve kamu hizmetleri gibi ¢esitli sektorleri onemli Sl¢ilide etkileyerek giiniimiiz bilgi yonetiminin ¢ok
onemli yapi taglarindan birisi haline gelmistir. Ayn1 zamanda bilginin ve dijital ortamda saklanan verilerin
korunmast ile ilgili bireylerin farkindalik diizeyleri ve bilingli olmalar1 da ayni 6lgide 6nemlidir. Bu amagla
yapilan ¢alismalarin birinde (G6ldag, 2021), dijital veri giivenligi farkindalig1 ve dijital okuryazarlik arasindaki
iligkiyi incelemistir. Arastirma 265 6grencinin katilimiyla gergeklesmis ve iki kavram arasindaki iligki ayrintili
bir sekilde sunulmustur. Calismaya gore 6grencilerin dijital okuryazarlik diizeylerinin orta, dijital veri giivenligi
farkindalik seviyelerinin ise yiiksek oldugu bulunmustur. Ayrica 6grencilerin dijital okuryazarlik ile dijital veri
giivenligi farkindaligi arasinda pozitif yonlii anlamli bir iliski tespit edilmistir. Caligma sonucunda dijital
okuryazarlik v veri giivenligi derslerinin miifredata eklenmesi farkindalik olusturmak icin Oneriler arasindadir.
Diger bir galismada (Akman vd., 2023), okul 6ncesi 6gretmen ve velilerinin dijital ebeveynlik, dijital okuryazarlik
ve dijital veri glivenligi farkindalik diizeylerini incelemislerdir. Calismada veri toplama araglar1 olarak "Dijital
Ebeveynlik Tutum Olgegi", "Dijital Okuryazarlik Olgegi" ve "Dijital Veri Giivenligi Farkindalik Olgegi"
kullanilmistir. Calisma sonucunda okul oncesi Ogretmenlerinin dijital okuryazarlik ve dijital veri giivenligi
farkindalik diizeylerinin velilere gére daha yiiksek oldugu ve ayrica, dijital okuryazarlik ile dijital veri giivenligi
farkindalig1 arasinda istatistiksel olarak anlaml bir fark oldugu bulunmustur. Dijital veri giivenligi ve ebeveyn
yonlendirme puanlari arsinda anlamli iligkinin bulundugu baska bir ¢alismada (Durak & Kaygin, 2020), Nikken
ve Jansz tarafindan gelistirilen "Kiiciik Cocuklarn Internet Kullaniminin Ebeveyn Tarafindan Y&nlendirilmesi
Olgeginin Tiirke ‘ye uyarlanmast ve baz1 degiskenlere gore ebeveyn yonlendirmesini incelemeyi
amaglamaktadir. Calisma sonucunda, kii¢lik ¢ocuklarin internet kullaniminin ebeveyn yonlendirmesi diizeyini
belirlemek i¢in icerik agisindan yeterli, gecerli ve giivenilir bir 6lgegin Tiirkce literatiiriine katki sagladig
belirtilmektedir. Ayrica, 6lgek uyarlama ¢aligmasi sonucunda olusturulan 6l¢ek kullanilarak yapilan tarama ile
kii¢iik gocuklarin internet kullanimina iliskin ebeveyn yonlendirme diizeylerinin yas, egitim ve internet kullanim

deneyimi diizeylerine gore farklilastigi tespit edilmistir.
3. Yontem

Bu calismada Ardahan Universitesindeki akademik, idari personel ve Ogrencilerin dijital veri giivenligi
farkindaliginin (DVG) belirlenmesi amaglanmaktadir. Bu nedenle Ardahan Universitesindeki 294 personele anket

uygulanmig ve sonuglar Jamovi programinda yapilmistir. Arastirmaya katilanlarin %70,1°1 erkeklerden ve
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%29,9’u da kadinlardan olusmaktadir. Yag dagilimu ise su sekildedir: %42,5'1 18-25 yas araliginda, %12'si 26-33
yas araliginda ve %18'i 34 yas ve iizerindedir. Egitim diizeylerine gore katilimcilarin %34,3'i 6n lisans, %43,5'i
lisans, %8,8'1 yiiksek lisans ve %13,4't doktora mezunudur. Gorev dagilimi ise %87'si 6grenci, %18,5'i akademik
personel ve %11,5' idari personel seklindedir. Giinliik bilgisayar kullamim siireleri incelendiginde %358,5' 1
saatten az, %14'i 1-3 saat, %28,5'i 4-6 saat ve %7'si 7 saat ve lizeri bilgisayar kullandigini belirtmistir. Son olarak,
giinliik internet kullanim siireleri agisindan %24' 1 saatten az, %32'si 1-3 saat, %51,2'si 4-6 saat ve %27,8' 7
saat ve iizeri internet kullandigini ifade etmistir. Elde edilen verilere ilk olarak dogrulayici faktor analizi yapilmis,
ardindan verilere anova testi uygulayarak anlamlilik degerleri sunulmustur. Calismada (Yilmaz vd., 2015)
tarafindan gelistirilen dijital veri giivenligi farkindalig: 6lgegi kullanilmistir. Olgek, 32 ifade ve tek boyuttan
olugmaktadir. 5°1i likert 6l¢egi (1- Kesinlikle katilmiyorum, 2- Katilmiyorum, 3- Kararsizim, 4- Katiliyorum, 5-
Kesinlikle katiliyorum) ile derecelendirilen 6lgegin giivenilirligi gelistirilen arastirmaci tarafindan (Cronbach

Alpha 0,90) yiiksek bulunmustur.

Aragtirma asagida belirlenen sorular dogrultusunda olusturulmustur:
e Akademik personel, idari personel ve dgrencilerin dijital veri giivenligi farkindaligi ne seviyededir?

e Demografik degiskenler (cinsiyet, yas, egitim durumu vb.) dijital veri giivenligi farkindalig: iizerinde farklilik

yaratmakta midir?

e Universitedeki pozisyonlarmn (akademik, idari, 6grenci) dijital veri giivenligi farkindalig: {izerinde farklilik

yaratmakta midir?
e Giinliik bilgisayar kullanim siiresinin dijital veri giivenligi farkindalig1 iizerinde farklilik yaratmakta midir?

e Giinliik internet kullanim siiresinin dijital veri glivenligi farkindalig: tizerinde farklilik yaratmakta midir?
4. Bulgular

Olgek analizinde ilk asama olarak 32 veriye, Normal Dagilim Analizi olarak Kolmogorov-Smirnov normallik testi
yapilmigtir. Tablo 1°de yer alan normallik testi sonuglarina gore dijital veri giivenligi farkindaligi verilerinin
Skewness (carpiklik) ve Kurtosis (basiklik) degerlerinin +1,5 ile -1,5 degerleri arasinda oldugu saptanmis ve

verilerin normal dagildig: belirlenmisgtir.

Tablo 1. Dijital Veri Giivenligi Farkindalig

X-SS o Carpikhk Basiklik

DVG 4,11+0,55 0,96 -0,792 1,79

Tablo 1°de ayrica Ardahan Universitesindeki personellerin dijital veri giivenligi farkindalig1 4 “iin {izerinde ve iyi

durumda oldugu goriilmektedir. Calismada yer alan verilerin Cronbach Alpha katsayis1 0,96 olarak bulunmustur.
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Bulunan bu deger dijital veri giivenligi farkindaligi maddelerinin giivenilir oldugunu gdstermektedir. Calismada
kullanilan verilerden en yiiksek ortalamaya sahip olan veri 4,34+-0,79 ortalama ile “Parola olustururken harf,
sayr ve ozel karakter kullanmanin énemini bilirim.” olurken, en diisiik ortalamaya sahip olan veri 3,86+-0,88

b

ortalama ile “Internet sitelerinde kullamlan giivenlik sertifikalart hakkinda bilgi sahibiyim.” olmustur. Bu
durumda aslinda kullanicilarin bilgi giivenligi icin sifre olustururken dikkat ettiklerini fakat internet sitelerindeki
giivenlik sertifikalar hakkinda yetersiz bilgiye sahip olduklarimi gostermektedir. Kullanilan verilere ayrica
dogrulayict faktor analizi yapilmis ve uygunsuz veriler (1, 5, 21, 29) ¢ikarilmistir. Caligmadaki uyum indeks
degerlerine bakildiginda Ki-Kare Uyum Testi (x2/DF) (1,72), ve Karsilastirmali Uyum Indeksi (CFI) (0,95)
degerlerinin miitkemmel uyum siirlarinda, Yaklagik Hatalar Ortalama Karekokii (RMSEA) 0,53 ve Standardize
Ortalama Hatalarin Karekokii (SRMR) (0,04), degerlerinin ise kabul edilebilir sinirlar iginde oldugu
goriilmektedir. Katilimcilarin sosyodemografik o6zelliklerine gore dijital veri giivenligi 6lgegi puanlarim
kargilagtirmak icin iki bagimsiz grubun karsilastirilmasinda bagimsiz t testi, ikiden fazla bagimsiz grubun
karsilagtirilmasinda ise tek yonlii varyans analizi uygulanmistir. Yapilan analiz sonucunda, katilimcilarmn yas,
gorev, glinliik bilgisayar kullanim siiresi ile dijital veri glivenligi farkindalig1 6lgegi puanlari arasinda istatistiksel
olarak anlamli bir fark oldugu tespit edilmistir (p<0,05). Fark yaratan grubun tespiti amaciyla Tukey testi
yapilmis, 34+ katilimcilarin 18-25 yag arasindaki katilimcilardan dijital veri glivenligi farkindalig1 puaninin daha
yiiksek oldugu tespit edilmistir. Idari personelin ise 6grenciden dijital veri giivenligi farkindalig1 puani1 daha
yiiksek ve giinliik bilgisayar kullanim siiresi 1-3 saatten fazla olanlarin 1 saatten az olanlardan dijital giivenlik

farkindalig1 daha yiiksek oldugu tespit edilmistir.
5. Sonu¢

Elde edilen verilere gore, yas, gorev ve bilgisayar kullanim stiresi dijital giivenlik farkindalig: iizerinde etkili
faktorler olarak goriilmektedir.18-25 yas araligindaki genclerin dijital gilivenlik farkindaliginin diger yas
gruplaria gore daha diisiik oldugu sonucuna varilmistir. Bu durum genglerin teknolojiye ¢ok daha fazla giiven
duymasi, dijital okuryazarlik becerilerinin diger yas gruplarma goére daha az gelismis olmasi sebebiyle
aciklanabilir. Yapilan diger ¢caligmalarda (Gkioulos vd., 2017; Durak & Kaygin, 2020) benzer sonuglar oldugu
goriilmektedir. Akademik ve idari personelin Ogrencilere gore dijital giivenlik farkindaligi daha yiiksek
bulunmustur. Akademik ve idari personeller islerinin dogasi geregi dijital verilerle ¢ok daha fazla etkilesimde
bulunduklari igin veri giivenligi konusunda daha fazla sorumluluk tasirlar. Yine ¢alismada bilgisayar kullanim
stiresinin arttik¢a dijital veri giivenligi farkindaliginin diizeyinin de arttig1 sonucuna varilmistir. Yapilan ¢aligmada
(Yilmaz vd., 2015) da benzer sonuglarin oldugu goriilmektedir. Bilgisayar siiresi 1-3 saatten fazla olan
kullanicilarin dijital giivenlik farkindaliginin yiiksek olmasi, daha yogun bilgisayar kullanimimin kullanicilari
giivenlik risklerine daha fazla maruz birakabilecegini ve bu nedenle giivenlik 6nlemleri hakkinda daha fazla bilgi

edinmeye tesvik edebilecegi seklinde yorumlanabilir.
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Sonug¢ olarak Universitemizin dijital doniisiimiinii basariyla tamamlamas: ve giivenli bir dijital ortam
olusturabilmesi i¢in personellerin dijital veri giivenligi farkindaliginin artirilmasi ve gelistirilmesi gerekmektedir.
Bu amagla farkli kullanic1 gruplarina yoénelik, giincel tehditleri ve korunma yontemlerini igeren egitimler
diizenlenme, dijital veri giivenligi konusunda farkindalik olusturmak icin gesitli platformlarda (web sitesi, sosyal
medya, biltenler vb.) bilgilendirme kampanyalar1 yapilmasi gibi Onerilerin hayata gecirilmesiyle,
iiniversitemizdeki dijital veri giivenligi farkindaligi 6nemli 6l¢iide artacak ve daha giivenli bir dijital ortam

olusturulabilecektir.
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1. Introduction

Digital data security has a vital importance in today's rapidly changing and digitalised world with new
technologies. The proliferation of the Internet and digital technologies has brought with it the need to protect the
security of personal and corporate data. With information security breaches increasing and cyber-attacks
becoming more sophisticated, digital data security awareness has become an ever more important issue for people.
The scope of digital security includes understanding online threats, knowing how to defend against them and
actively using these defences across all devices. Protecting users' digital data starts with the creation of strong
passwords and continues with the use of both free and paid security tools (Panda, 2024). Digital information
security is of great importance at both organisational and individual level. Because, loss of information or
unauthorised access can have serious consequences such as financial losses, reputational damage and legal
sanctions. Especially the protection of personal data is a critical issue in terms of privacy and security of
individuals. For this reason, digital information security has become an increasingly important and widespread
area today (Novarge, 2023). Digital data security covers a set of practices that protect the data in the digital
environment against threats such as unauthorised access, modification or deletion. These applications ensure the
protection of information by aiming to ensure the confidentiality, integrity and accessibility of data. There are 3
basic needs for the security of digital data. Confidentiality: It means protecting sensitive and private information
and preventing its dissemination. Integrity: ensures that data remains complete in its original form. Accessibility:
refers to the ability to access the system immediately when authorised users need it. In order to ensure security
within the framework of these 3 basic requirements, it is very important that individuals or organisations take
measures to prevent attacks such as authentication and encryption, access control, antivirus software, strong

passwords (Hassan et al., 2022).

For this purpose, the aim of the study is to determine the level of awareness of administrative staff, academic staff
and students at Ardahan University on digital data security and to offer solutions to increase and improve this

awareness. The main objectives of the study are to evaluate current digital data security practices and risks and to

Citation: Kaleli, S. S. (2024, May, 29-30). Digital Data Security Awareness Measurement: The Case of Higher Education Institutions. [Oral presentation].
International Congress of Business, Econometrics and Statistics, Online, 45-49.
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understand the digital data security perceptions and behaviours of different user groups (administrative staff,

academic staff, students).
2. Literature Review

The concept of digital data security has become one of the very important building blocks of today's information
management by significantly affecting various sectors such as education, health, banking and public services due
to the widespread use of computers, tablets and mobile devices. At the same time, it is equally important for
individuals to be aware and conscious about the protection of information and data stored in digital environment.
In one of the studies conducted for this purpose (Goldag, 2021), examined the relationship between digital data
security awareness and digital literacy. The research was conducted with the participation of 265 students and the
relationship between the two concepts was presented in detail. According to the study, it was found that students'
digital literacy levels were medium and digital data security awareness levels were high. In addition, a significant
positive relationship was found between digital literacy and digital data security awareness. As a result of the
study, adding digital literacy and data security courses to the curriculum is among the recommendations to raise
awareness. In another study (Akman et al., 2023), examined the digital parenting, digital literacy and digital data
security awareness levels of preschool teachers and parents. "Digital Parenting Attitude Scale", "Digital Literacy
Scale" and "Digital Data Security Awareness Scale" were used as data collection tools in the study. As a result of
the study, it was found that preschool teachers had higher levels of digital literacy and digital data security
awareness than parents, and there was a statistically significant difference between digital literacy and digital data
security awareness. In another study where a significant relationship was found between digital data security and
parental guidance scores (Durak & Kaygin, 2020), adapt the "Parental Guidance of Young Children's Internet Use
Scale" developed by Nikken and Jansz into Turkish and to examine parental guidance according to some variables.
As a result of the study, it is stated that a valid and reliable scale that is sufficient in terms of content to determine
the level of parental guidance of young children's internet use contributes to the Turkish literature. In addition, it
was determined that the parental guidance levels of young children's internet use differed according to age,

education and internet use experience levels with the scale created as a result of the scale adaptation study.
3. Method

In this study, it is aimed to determine the digital data security awareness (DDSA) of academic, administrative
staff and students at Ardahan University. For this reason, a questionnaire was applied to 294 staff at Ardahan
University and the results were made in Jamovi programme. Of the participants in the study, 70.1% were male
and 29.9% were female. Age distribution is as follows: 42,5% are between 18-25 years old, 12% are between 26-
33 years old and 18% are 34 years old and over. According to the level of education, 34.3% of the participants
have associate degree, 43.5% have bachelor's degree, 8.8% have master's degree and 13.4% have doctorate degree.
The distribution of duties was 87% students, 18.5% academic staff and 11.5% administrative staff. When the daily
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computer usage time was analysed, 58.5% of the participants stated that they used computer for less than 1 hour,
14% for 1-3 hours, 28.5% for 4-6 hours and 7% for 7 hours or more. Finally, in terms of daily internet usage time,
24% stated that they use the internet for less than 1 hour, 32% for 1-3 hours, 51.2% for 4-6 hours and 27.8% for
7 hours or more. First, confirmatory factor analysis was performed on the obtained data, and then significance
values were presented by applying anova test to the data. The digital data security awareness scale developed by
(Yilmaz et al., 2015) was used in the study. The scale consists of 32 statements and one dimension. The reliability
of the scale graded with a 5-point Likert scale (1- Strongly disagree, 2- Disagree, 3- Undecided, 4- Agree, 5-
Strongly agree) was found to be high by the researcher (Cronbach Alpha 0.90).

The research was designed in line with the following questions?
e What is the level of digital data security awareness of academic staff, administrative staff and students?

e Do demographic variables (gender, age, educational status, etc.) make a difference on digital data security

awareness?

¢ Do the positions in the university (academic, administrative, student) make a difference on digital data security

awareness?

o Does daily computer usage time make a difference on digital data security awareness?

e Does daily internet usage time make a difference on digital data security awareness?

4. Findings

As the first step in the scale analysis, Kolmogorov-Smirnov normality test was performed on 32 data as Normal
Distribution Analysis. According to the normality test results in Table 1, the Skewness and Kurtosis values of the

digital data security awareness data were found to be between +1.5 and -1.5 and it was determined that the data

were normally distributed.

Table 1. Digital Data Security Awareness

X-SS a Skewness | Kurtosis

DDSA 4,11+0,55 0,96 -0,792 1,79

Table 1 also shows that the digital data security awareness of the staff at Ardahan University is above 4 and in
good condition. Cronbach Alpha coefficient of the data in the study was found as 0,96. This value shows that the
items of digital data security awareness are reliable. Among the data used in the study, the data with the highest
mean was "I know the importance of using letters, numbers and special characters when creating passwords" with
a mean of 4.34+-0.79, while the data with the lowest mean was "I have information about security certificates

used in websites" with a mean of 3.86+-0.88. In this case, it shows that users actually pay attention when creating
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passwords for information security, but they have insufficient knowledge about security certificates on websites.
Confirmatory factor analysis was also performed on the data used and inappropriate data (1, 5, 21, 29) were
removed. When the fit index values in the study are examined, it is seen that the Chi-Square Fit Test (32/DF)
(1.72) and Comparative Fit Index (CFI) (0.95) values are within the limits of perfect fit, and the Root Mean Square
Error of Approximation (RMSEA) (0.53) and Standardised Root Mean Square Error (SRMR) (0.04) values are
within acceptable limits. In order to compare the digital data security scale scores according to the
sociodemographic characteristics of the participants, independent t-test was applied for the comparison of two
independent groups and one-way analysis of variance was applied for the comparison of more than two
independent groups. As a result of the analysis, it was determined that there was a statistically significant
difference between the participants' age, job, daily computer usage time and digital data security awareness scale
scores (p<0.05). Tukey test was performed to determine the group that made a difference, and it was determined
that the digital data security awareness score of 34+ participants was higher than the participants aged 18-25. It
was determined that administrative staff had a higher digital data security awareness score than students, and those
with a daily computer usage time of more than 1-3 hours had a higher digital security awareness than those with
less than 1 hour.

5. Conclusion

According to the data obtained, age, position and computer usage time are seen as effective factors on digital
security awareness. It is concluded that the digital security awareness of young people between the ages of 18-25
is lower than other age groups. This situation can be explained by the fact that young people trust technology
much more and their digital literacy skills are less developed than other age groups. Similar results are observed
in other studies (Gkioulos et al., 2017;Durak & Kaygin, 2020). Academic and administrative staff were found to
have higher digital security awareness than students. Since academic and administrative staff interact much more
with digital data due to the nature of their work, they bear more responsibility for data security. The study also
concluded that as the duration of computer use increases, the level of digital data security awareness also increases.
Similar results are observed in other studies (Yi1lmaz et al., 2015). The higher digital security awareness of users
whose computer time is more than 1-3 hours can be interpreted as more intensive computer use may expose Users

to security risks more and therefore encourage them to learn more about security measures.

In conclusion, in order for our university to successfully complete its digital transformation and create a secure
digital environment, it is necessary to increase and improve the digital data security awareness of the personnel.
For this purpose, with the implementation of suggestions such as organising trainings for different user groups,
including current threats and protection methods, and conducting information campaigns on various platforms
(website, social media, newsletters, etc.) to raise awareness about digital data security, digital data security

awareness at our university will increase significantly and a safer digital environment will be created.
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1. Giris

Hizla gelisen turizm endiistrisinde, biiyiik miktarda veriyi kullanma ve yorumlama yetenegi, rekabet avantajmin
kritik bir itici giicii haline gelmistir. Biiyiik veri analitigi (BDA), turizm isletmelerine ham verileri eyleme
gegirilebilir dngoriilere doniistliirecek araglar sunarak daha bilingli karar almay1 miimkiin kilmakta ve yeniligi
tesvik etmektedir. Bu teknolojik ilerleme yalnizca miisteri davraniglari ve tercihlerinin anlagilmasini gelistirmekle
kalmamakta ayni1 zamanda operasyonel verimliligi ve stratejik planlamay1 da optimize etmektedir. Turizm
isletmeleri, Biiyiik veri analitiginden yararlanarak pazarlama g¢abalarini kigisellestirebilmekte, talebi dogru bir
sekilde tahmin edebilmekte ve operasyonlarini giiniimiiz gezginlerinin dinamik ihtiyaglarini karsilayacak sekilde

diizenleyebilmektedirler.

Biiyiik veri analitiginin turizmdeki uygulamalari ¢ok yonliidiir ve miisteri segmentasyonu, kisisellestirilmis
pazarlama, talep tahmini ve operasyonel verimlilik gibi temel alanlara hitap etmektedir. Miisteri segmentasyonu
ve kisisellestirme yoluyla isletmeler, bireysel tercihlere uygun, miisteri memnuniyeti ve sadakatini artiran 6zel
deneyimler sunabilmektedirler. Ayrica, ger¢ek zamanl analizler, turizm operatorlerinin geri bildirimleri aninda

ele alarak ve hizmet kalitesini artirarak miisteri deneyimlerini gelistirmelerine olanak tanimaktadir.

Operasyonel verimlilik, biiyiik veri analitiginin 6nemli etki yarattig1 kritik bir alandir. isletmeler, operasyonel
verileri analiz ederek verimsizlikleri tespit edebilir ve siiregleri optimize edebilir, bu da maliyetlerin azalmasina
ve hizmet sunumunun iyilesmesini saglamaktadir. Ek olarak, biiylik veri analitigi tarafindan kolaylastirilan pazar
istihbarat1 ve rekabet analizi, turizm isletmelerine pazar egilimleri, rakip stratejileri ve ortaya ¢ikan firsatlar

hakkinda bilgi saglayarak, rekabet ortaminda 6nde olmalarini saglamaktadir.

Auf: Baysal, E. ve Baysal, D. B. (2024, Mayts, 29-30). Turizm Isletmelerinde Rekabet Avantaji I¢in Biiyiik Veri Analitiginden Yararlanma. [S6zli sunum]. Uluslararas
Isletme, Ekonometri ve Istatistik Kongresi, Cevrimigi, 50-57.
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2. Biiyiik Verinin Turizmdeki Rolii

Turizm endistrisinde biiyiik veri, miisteri etkilesimleri, rezervasyon platformlari, sosyal medya ve IoT cihazlari
dahil olmak tizere turizm ekosistemindeki ¢esitli kaynaklardan iiretilen biiyiik miktarda veriyi kapsamaktadir.

(Yang ve Stienmetz, 2018).

Turizm isletmeleri, biiyilk veri analitiginden yararlanarak karar verme siireclerini gelistirmek, miisteri
deneyimlerini iyilestirmek ve operasyonel verimliligi artirmak i¢in degerli bilgiler elde edebilmektedirler. Biiylik
veri, turizm sirketlerinin miisteri tercihleri, davranislar ve egilimleri hakkinda kapsaml bir anlayis kazanmasini
saglayarak kisisellestirilmis pazarlama stratejilerine ve kisiye 6zel hizmetlere olanak tanimaktadir (Alaei vd.,
2017). Duyarlilik analizi ve derin 6grenme yaklasimlari sayesinde isletmeler, birbirine bagli biiyiik veri
kiimelerinden kaliplar1 ve dinamikleri ortaya ¢ikarabilmekte ve bu da daha bilingli karar alinmasini saglamaktadir
(Alaei ve digerleri, 2017). Dahast hem i¢ hem de dis kaynaklardan toplanan biiyiik veriler, is egilimlerini tahmin

etme, operasyonlar1 optimize etme ve stratejik yatirim kararlar1 alma giicti vermektedir (Buhalis ve Leung, 2018).

Turizm baglaminda biiyiik veri, operasyonel yontemlerin gelistirilmesinde, hizmetlerin optimize edilmesinde ve
veriye dayali analiz ve karar alma yoluyla miisteri memnuniyetinin artirilmasinda 6nemli bir rol oynamaktadir
(Qin vd., 2022). Turizm isletmeleri, devasa miisteri verilerini analiz ederek tekliflerini gelistirebilmekte,
verimsizlikleri ortadan kaldirabilmekte ve sektoriin genel standardizasyonunu ve bilimsel dogasim
gelistirebilmektedirler (Qin ve digerleri, 2022). Ek olarak biiyilk veri, turizm talebinin kesin tahminini
kolaylastirarak isletmelerin hedeflenen plan ve stratejiler gelistirmesine olanak tanimaktadir (Li ve Li, 2022).
Ayrica, turizmde biiyiik verinin uygulanmasi, geleneksel turizmi kisisellestirilmis deneyimlere doniistiirmek icin
veriye dayali ongdriilerin kullanildig1 akilli turizm modellerinin gelistirilmesine kadar uzanmaktadir (Jia vd.,
2022). Biiyiik veri teknolojilerinden yararlanarak turizm paydaslari, gezginlere zengin, kisisellestirilmis

deneyimler sunarken verimliligi, liretkenligi ve karlilig1 artirmaktadir (Samara vd., 2020).

Sosyal medya platformlari turizm sektorii i¢in degerli bir veri kaynagi olarak hizmet vermekte ve gezgin tercihleri,
duygular1 ve trendleri hakkinda gergek zamanl bilgiler sunmaktadir (Gretzel vd. 2015). Isletmeler, sosyal medya
verilerini analiz ederek misteri davranislarini anlayabilmekte, pazarlama stratejilerini 6zellestirebilmekte ve
gezginlerle etkili bir sekilde iletisim kurabilmektedirler. Sosyal medya verileri ayn1 zamanda miisteri deneyimleri
hakkinda degerli geri bildirimler saglayarak sirketlerin hizmet kalitesini artirmasina ve sorunlari hizla ¢6zmesine

olanak tanimaktadir (Yuan ve digerleri, 2022).

Rezervasyon platformlari, turizm endiistrisindeki bir bagka kritik veri kaynagini temsil etmekte ve rezervasyon
kaliplari, fiyatlandirma egilimleri ve miisteri tercihleri hakkinda bilgiler sunmaktadir (Brauckmann, 2017).
Isletmeler, rezervasyon platformlarindan gelen verileri analiz ederek fiyatlandirma stratejilerini optimize etmekte,

teklifleri miisteri taleplerini karsilayacak sekilde dzellestirebilmekte ve gelir iiretimini artirmaktadir. Ustelik
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rezervasyon platformu verileri, isletmelerin rezervasyon egilimlerini takip etmesine, talebi tahmin etmesine ve

doluluk ve karlilig1 en iist diizeye ¢ikarmak i¢in bilingli kararlar almasina olanak tanimaktadir.

Isletmeler, miisteri incelemelerini analiz ederek iyilestirilecek alanlari belirleyebilmekte, miisteri endiselerini
giderebilmekte ve genel hizmet kalitesini artirabilmektedir. Miisteri inceleme verileri ayni zamanda itibar

yonetiminde de 6nemli bir rol oynamakta ve potansiyel gezginlerin karar verme siire¢lerini etkilemektedir.

Sensorler ve giyilebilir cihazlar gibi loT cihazlari, gezgin davranisi, hareket kaliplar1 ve tercihleriyle ilgili biiyiik
miktarda veri iiretmektedir (Panarello ve digerleri, 2018). Turizm isletmeleri IoT verilerinden yararlanarak
deneyimleri kigisellestirebilmekte, kaynak tahsisini optimize etmekte ve operasyonel verimliligi artirabilmektedir.
IoT wverileri ayrica isletmelerin ziyaretgi akislarini takip etmesine, giivenlik Onlemlerini gelistirmesine ve

gezginlere kesintisiz, baglantili deneyimler sunmasina olanak tanimaktadir.

Veri analitigi, turizm endistrisindeki miisteri davraniglarinin anlagilmasinda 6nemli bir rol oynamaktadir.
Isletmeler, veri analitigi araglari1 kullanarak miisteri etkilesimlerini, tercihlerini ve geri bildirimlerini analiz
ederek onlarin ihtiyaclarini ve beklentilerini daha derinlemesine anlayabilmektedirler (Tao vd., 2020). Duygu
analizi ve makine 6grenimi yaklagimlari sayesinde isletmeler, pazarlama stratejilerini kisisellestirmek, hizmet
kalitesini artirmak ve miisteri memnuniyetini artirmak i¢in miisteri verilerinden anlamli bilgiler elde etmektedirler
(Kement, 2024). Veri analitigi ayn1 zamanda isletmelerin miisteri katilimini, sadakatini ve davranissal niyetlerini
izlemesine olanak taniyarak, hedefe yonelik pazarlama kampanyalar1 gelistirmek ve miisteri deneyimlerini
gelistirmek icin degerli bilgiler saglamaktadir (Stylos ve digerleri, 2021). isletmeler, cesitli kaynaklardan gelen
verileri analiz ederek tiiketici tercihlerindeki, pazar dinamiklerindeki ve rekabet ortamlarindaki degisiklikleri
tespit edebilmektedirler (Basu, 2023). Tahmine dayali analiz araglari, isletmelerin gelecekteki trendleri tahmin
etmesine, fiyatlandirma stratejilerini optimize etmesine ve miisterileri ¢cekmek ve elde tutmak icin hedefli
pazarlama girisimleri gelistirmesine yardimci olmaktadir (Zaman ve digerleri, 2021). Ek olarak veri analitigi,
pazar egilimleri, miisteri tercihleri ve rekabetci konumlandirma hakkinda kanita dayali bilgiler saglayarak stratejik

karar vermeye yardimci olmaktadir (Tutsoy ve Tanrikulu, 2022).
3. Turizmde Biiyiik Veri Analitiginin Temel Uygulamalar

Biiyiik Veri Analitigi, turizm isletmelerine miisteri deneyimini gelistirmek, operasyonlari optimize etmek ve hizla
gelisen bir pazarda rekabetci kalabilmek igin giiclii araglar saglamaktadir. Isletmeler, bu 6nemli uygulamalardan

yararlanarak biiylimeyi, yenilik¢iligi ve miisteri baglhiligini tegvik eden veriye dayali kararlar alabilmektedir.

Miisteri Davramisint Anlamak: Biiyiik veri analitigi, turizm isletmelerinin miisteri davranis kaliplar1 hakkinda
fikir edinmek i¢in miisteri etkilesimlerini, tercihlerini ve geri bildirimlerini analiz etmesine olanak tanimaktadir.

Isletmeler, sosyal medya, rezervasyon platformlar1 ve miisteri incelemeleri gibi kaynaklardan gelen verileri
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kullanarak pazarlama stratejilerini kisisellestirebilmekte, hizmet kalitesini ve miisteri memnuniyetini

artirmaktadir (Miah vd.,2017).

Pazar Egilim Analizi: Biiyik veri analitigi, turizm sektoriindeki pazar egilimlerinin belirlenmesine ve talebin
tahmin edilmesine yardimci olmaktadir. Isletmeler, gesitli kaynaklardan gelen verileri analiz ederek tiiketici
tercihlerindeki, pazar dinamiklerindeki ve rekabet ortamlarindaki degisiklikleri tespit edebilmektedir. Tahmine
dayali analiz araglari gelecekteki trendleri tahmin etmeye, fiyatlandirma stratejilerini optimize etmeye ve hedefe

yonelik pazarlama girisimleri gelistirmeye yardime1 olmaktadir (Mariani ve digerleri, 2018).

Operasyonel Verimliligin Artirilmasi: Buyik veri analitigi, kaynak tahsisi, ziyaret¢i akislari ve hizmet
optimizasyonuyla ilgili verileri analiz ederek turizm isletmelerinde operasyonel verimliligi artirmaktadir.
Isletmeler, IoT cihazlarindan ve sensorlerinden yararlanarak deneyimleri kisisellestirmekte, operasyonlart

optimize etmekte ve gezginlere kesintisiz, baglantili deneyimler sunabilmektedir (Mariani, 2019).

Kigisellestirilmis Pazarlama: Biyik veri analitigi, igletmelerin miisteri tercihlerine ve davranmislarina gore
kisisellestirilmis pazarlama kampanyalar1 olusturmasina olanak tamimaktadir. isletmeler, cesitli kaynaklardan
gelen verileri analiz ederek tekliflerini miisteri taleplerini karsilayacak, misteri katilimini artiracak ve gelir

iiretimini artiracak sekilde 6zellestirebilmektedir (Samara vd., 2020).

Akilli Destinasyon Yénetimi: Bliylk veri analitigi, turist hareketliligi davranisina, ziyaret¢i deneyimlerine ve
popiiler turistik mekanlara iliskin istatistiklere uygun bilgiler saglayarak akilli destinasyonlarin gelistirilmesini
desteklemektedir. Destinasyon yoneticileri, bilylik veriyi kullanarak ziyaret¢i deneyimlerini gelistirmek ve turizm

planlamasini optimize etmek igin bilingli kararlar alabilir (Bertocchi vd., 2021).

Biiyiik veri analitiginin turizmdeki uygulamalari, miisteri davraniglarinin ve pazar egilimlerinin anlasilmasindan
operasyonel verimliligin arttirilmasina ve kisisellestirilmis pazarlama stratejilerinin saglanmasina kadar cesitli ve
etkilidir. Turizm isletmeleri, biiyiik verinin giiclinden yararlanarak rekabet avantaji kazanabilir, inovasyonu tesvik

edebilir ve gezginlere olaganiistii deneyimler sunabilir.
4. Turizm Sektoriinde Biiyiik Veri Analitiginin Zorluklar1 ve Dikkate Alinmas1 Gereken Noktalar

Veri Kalitesi ve Entegrasyonu: Turizm sektoriinde biiyiik veri analitiginin uygulanmasindaki temel zorluklardan
biri, sosyal medya, rezervasyon platformlar1 ve IoT cihazlar gibi gesitli kaynaklardan gelen verilerin kalitesinin
ve entegrasyonunun saglanmasidir Veriler yapilandirilmamis, eksik veya tutarsiz olabilir, bu da anlamli 6ngoriiler

elde etmeyi zorlastirmaktadir (Akter vd., 2016).

Gizlilik ve Giivenlik Kaygilari: Turizm sektoriinde toplanan ve analiz edilen biiyiik miktarda veri géz oniine

alimdiginda, veri gizliligi ve giivenligine iliskin dnemli endiseler bulunmaktadir. Veri koruma diizenlemelerine
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uygunlugun saglanmasi ve hassas miisteri bilgilerinin korunmasi, giiven ve giivenilirli§i korumak icin ¢ok

onemlidir (Yallop ve Séraphin, 2020).

Beceri Agig1 ve Egitim: Biiyiik veri analitiginin turizmde basarili bir sekilde uygulanmasi, veri bilimi, analitik ve
makine 6grenimi konularinda uzmanliga sahip yetenekli profesyoneller gerektirmektedir. Ancak bu alanda gerekli

becerilere sahip personeli ise alma ve egitme konusunda zorluklarla karsilagabilmektedir (Nazari vd., 2020).

Maliyet ve Altyapi: Turizm sektoriinde biiyiik veri analitigi yeteneklerinin uygulanmasi maliyetli olabilmektedir
ve altyapi, teknoloji ve veri yonetimi sistemlerine yatirim yapilmasini gerektirmektedir. Dolayisiyla kiigiik ve orta
Olcekli isletmeler, geligsmis analitik ¢Oziimlerini benimseme ve siirdiirme konusunda finansal kisitlamalarla

karsilasabilmektedir (Mikalef ve digerleri, 2017).

Analizin Karmagikligi: Farkli kaynaklardan gelen biiylik hacimli verileri analiz etmek karmasik ve zaman alici
olmaktadir. Turizm isletmeleri, veri analizi tekniklerinin karmagsiklig1 ve gelismis algoritmalara duyulan ihtiyag
nedeniyle biiyiik verilerden eyleme dondstiiriilebilir bilgiler elde etmekte zorlanabilmektedir (Shams ve digerleri,
2020).

Etik Hususlar: Turizmde biiyiik veri analitiginin kullanilmasi, veri gizliligi, riza ve seffaflikla ilgili etik hususlari
giindeme getirmektedir. Kuruluslar, veri toplama ve analiz uygulamalarinin etik olmasini ve miigteri haklarini ve

gizliligini korumak i¢in diizenlemelere uygun olmasini saglamalidir (Yallop ve Séraphin, 2020).

Is Stratejisi ile Entegrasyon: Biiyiik veri analitigi girisimlerini is stratejisi ve hedefleriyle uyumlu hale getirmek,
veri ongdriilerinden deger elde etmek i¢in ¢ok dnemlidir. Turizm isletmeleri, veri analitigi ¢calismalarinin karar

alma siireglerine entegre edilmesini ve organizasyonel hedeflere ulasilmasina katkida bulunmasini saglamalidir

(Akter vd., 2016).
5. Sonug¢

Turizm sektdriinde biiylik veri analitigi isletmelere rekabet avantaji saglama konusunda giiglii araclar
sunmaktadir. Bu caligsma, biiyiik veri analitiginin turizm isletmelerine sundugu firsatlar1 ve uygulama alanlarini
detaylandirarak, isletmelerin misteri davraniglari1  anlamaktan operasyonel verimliligi artirmaya,
kisisellestirilmis pazarlama stratejilerinden akilli destinasyon yoOnetimine kadar genis bir yelpazede faydalar
sagladigini ortaya koymaktadir. Ancak, bu teknolojinin uygulanmasi, veri kalitesi ve entegrasyonu, gizlilik ve
giivenlik, beceri ag131, maliyet ve altyap: gibi cesitli zorluklarla birlikte gelmektedir. isletmelerin bu zorluklari
asarak biiyiik veri analitigini etkili bir sekilde kullanabilmesi i¢in, veri yonetimi ve analitigi konularinda stratejik

bir yaklasima sahip olmalar1 gerekmektedir.

Biiyiik veri analitiginin basarili bir sekilde uygulanmasi, isletmelere sadece rekabet avantaji saglamakla
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kalmamakta, ayni zamanda miisteri memnuniyetini artirmakta, operasyonel siirecleri optimize etmekte ve
yenilik¢i hizmetler sunmalarini saglamaktadir. Bu teknolojinin sundugu 6ngoriiler sayesinde, turizm isletmeleri
daha bilingli ve veriye dayali kararlar alabilmekte, pazarlama stratejilerini daha etkili bir sekilde planlayabilmekte

ve miisteri deneyimlerini iyilestirebilmektedir.

Sonug olarak, biiyiik veri analitiginin turizm sektoriinde dogru ve etkili bir sekilde kullanilmasi, isletmelere uzun
vadede siirdiiriilebilir biiyiime ve basar1 getirecektir. Calisma turizm isletmelerinin biiylik veri analitigi
potansiyelini ve bu teknolojinin sundugu avantajlari tam olarak anlamalar1 ve uygulamalari konusunda 6nemli bir
rehberlik sunmaktadir. Turizm sektorii, siirekli degisen dinamikler ve miisteri beklentileri ile karakterize
edildiginden, isletmelerin biiyiik veri analitigini stratejik bir ara¢ olarak benimsemesi ve bu alanda yetkinliklerini
artirmas1 gerekmektedir. Gelecekte, biiyiikk veri analitiginin gelisen teknolojilerle birlikte daha da 6nem

kazanacag1 ve turizm sektoriinde inovasyonun ve rekabetin anahtar1 olacagi dngdriilmektedir.
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1. Introduction

In the rapidly evolving tourism industry, the ability to use and interpret large amounts of data has become a critical
driver of competitive advantage. Big data analytics (BDA) gives tourism businesses the tools to turn raw data into
actionable insights, enabling more informed decision-making and driving innovation. This technological
advancement improves understanding of customer behaviors and preferences and optimizes operational efficiency
and strategic planning. By leveraging big data analytics, tourism businesses can personalize their marketing
efforts, accurately predict demand, and align their operations to meet the dynamic needs of today's travelers.

Big data analytics applications in tourism are multifaceted and address key areas such as customer segmentation,
personalized marketing, demand forecasting, and operational efficiency. Through customer segmentation and
personalization, businesses can offer tailored experiences tailored to individual preferences, increasing customer
satisfaction and loyalty. In addition, real-time analytics allow tourism operators to improve their customer
experience by addressing feedback immediately and improving service quality.

Operational efficiency is a critical area that big data analytics significantly impacts. By analyzing operational data,
businesses can identify inefficiencies and optimize processes, reducing costs and improving service delivery. In
addition, market intelligence and competitive analysis, facilitated by big data analytics, provide tourism
businesses with information on market trends, competitor strategies, and emerging opportunities, enabling them
to stay ahead of the competitive landscape.

2. The Role of Big Data in Tourism

Big data in the tourism industry encompasses large amounts of data generated from various sources in the tourism
ecosystem, including customer interactions, booking platforms, social media, and IoT devices. (Yang and
Stienmetz, 2018).
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By leveraging big data analytics, tourism businesses can gain valuable insights to improve their decision-making
processes, improve customer experiences, and increase operational efficiency. Big data enables tourism
companies to understand customer preferences, behaviors, and trends comprehensively, allowing for personalized
marketing strategies and tailor-made services (Alaei et al., 2017). Through sentiment analysis and deep learning
approaches, businesses can uncover patterns and dynamics from large interconnected data sets, resulting in more
informed decision-making (Alaei et al., 2017). Moreover, big data collected from both internal and external
sources empowers it to predict business trends, optimize operations, and make strategic investment decisions
(Buhalis & Leung, 2018).

In tourism, big data is important in improving operational methods, optimizing services, and increasing customer
satisfaction through data-driven analysis and decision-making (Qin et al., 2022). By analyzing massive customer
data, tourism businesses can improve their offerings, eliminate inefficiencies, and improve the industry's overall
standardization and scientific nature (Qin et al., 2022). Additionally, big data facilitates precise forecasting of
tourism demand, allowing businesses to develop targeted plans and strategies (Li & Li, 2022). Furthermore,
applying big data in tourism extends to developing smart tourism models that use data-driven insights to transform
traditional tourism into personalized experiences (Jia et al., 2022). By leveraging big data technologies, tourism
stakeholders deliver rich, personalized experiences to travelers while increasing efficiency, productivity, and
profitability (Samara et al., 2020).

Social media platforms serve as a valuable data source for the tourism industry, providing real-time insights into
traveler preferences, sentiments, and trends (Gretzel et al., 2015). By analyzing social media data, businesses can
understand customer behavior, customize marketing strategies, and communicate effectively with travelers. Social
media data also provides valuable feedback on customer experiences, allowing companies to improve service

guality and resolve issues quickly (Yuan et al., 2022).

Booking platforms represent another critical data source in the tourism industry, offering insights into booking
patterns, pricing trends, and customer preferences (Brauckmann, 2017). By analyzing data from booking
platforms, businesses can optimize their pricing strategies, customize offers to meet customer demands, and
increase revenue generation. Moreover, booking platform data allows businesses to track booking trends, forecast

demand, and make informed decisions to maximize occupancy and profitability.

By analyzing customer reviews, businesses can identify areas for improvement, address customer concerns, and
improve overall service quality. Customer review data also plays an important role in reputation management and

influences potential travelers' decision-making.

10T devices, such as sensors and wearables, generate large amounts of data regarding traveler behavior, movement

patterns, and preferences (Panarello et al., 2018). By leveraging IoT data, tourism businesses can personalize
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experiences, optimize resource allocation, and improve operational efficiency. 10T data also allows businesses to

track visitor flows, enhance security measures, and provide travelers with seamless, connected experiences.

Data analytics is important in understanding customer behavior in the tourism industry. By using data analytics
tools, businesses can gain a deeper understanding of customer interactions, preferences, and feedback to
understand their needs and expectations (Tao et al., 2020). Thanks to sentiment analysis and machine learning
approaches, businesses obtain meaningful information from customer data to personalize their marketing
strategies, improve service quality, and increase customer satisfaction (Lasso, 2024). Data analytics also allows
businesses to track customer engagement, loyalty, and behavioral intent, providing valuable insights for
developing targeted marketing campaigns and enhancing customer experiences (Stylos et al., 2021). By analyzing
data from various sources, businesses can identify changes in consumer preferences, market dynamics, and
competitive environments (Basu, 2023). Predictive analytics tools help businesses predict future trends, optimize
pricing strategies, and develop targeted marketing initiatives to attract and retain customers (Zaman et al., 2021).
Additionally, data analytics aids in strategic decision-making by providing evidence-based insights into market
trends, customer preferences, and competitive positioning (Tutsoy & Tanrikulu, 2022).

3. Key Applications of Big Data Analytics in Tourism

Big Data Analytics gives tourism businesses powerful tools to improve customer experience, optimize operations,
and remain competitive in a rapidly evolving market. By leveraging these important practices, businesses can

make data-driven decisions that drive growth, innovation, and customer loyalty.

Understanding Customer Behavior: Big data analytics allows tourism businesses to analyze customer
interactions, preferences, and feedback to gain insight into customer behavior patterns. Businesses can personalize
their marketing strategies by using data from social media, booking platforms, and customer reviews, improving

service quality and customer satisfaction (Miah et al., 2017).

Market Trend Analysis: Big data analytics helps identify market trends and forecast demand in the tourism
industry. By analyzing data from various sources, businesses can detect changes in consumer preferences, market
dynamics, and competitive environments. Predictive analytics tools help predict future trends, optimize pricing

strategies, and develop targeted marketing initiatives (Mariani et al., 2018).

Increasing Operational Efficiency: Big data analytics improves operational efficiency in tourism businesses by
analyzing resource allocation, visitor flows, and service optimization data. By leveraging 10T devices and sensors,
businesses can personalize experiences, optimize operations, and deliver seamless, connected experiences to
travelers (Mariani, 2019).

Personalized Marketing: Big data analytics allows businesses to create personalized marketing campaigns based
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on customer preferences and behaviors. Businesses can customize their offerings by analyzing data from various

sources to meet customer demands, increase customer engagement, and generate revenue (Samara et al., 2020).

Smart Destination Management: Big data analytics supports the development of smart destinations by providing
relevant insights into tourist mobility behavior, visitor experiences, and statistics on popular tourist attractions.
Using big data, destination managers can make informed decisions to improve visitor experiences and optimize

tourism planning (Bertocchi et al., 2021).

Big data analytics applications in tourism are diverse and impactful, from understanding customer behavior and
market trends to improving operational efficiency and providing personalized marketing strategies. By leveraging
the power of big data, tourism businesses can gain a competitive advantage, drive innovation, and deliver

exceptional experiences to travelers.
4. Challenges of Big Data Analytics in the Tourism Industry and Points to Consider

Data Quality and Integration: One of the main challenges in implementing big data analytics in the tourism
industry is ensuring the quality and integration of data from various sources such as social media, booking
platforms, and loT devices. Data may be unstructured, incomplete, or inconsistent, making it difficult to derive
meaningful insights (Akter et al., 2016).

Privacy and Security Concerns: Given the large amount of data collected and analyzed in the tourism industry,
there are significant concerns regarding data privacy and security. Ensuring compliance with data protection
regulations and protecting sensitive customer information is crucial for maintaining trust and credibility (Yallop
& Séraphin, 2020).

Skills Gap and Education: The successful implementation of big data analytics in tourism requires skilled
professionals with expertise in data science, analytics, and machine learning. However, it may face difficulties in

recruiting and training personnel with the necessary skills in this field (Nazari et al., 2020).

Cost and Infrastructure: Implementing big data analytics capabilities in the tourism industry can be costly and
requires investment in infrastructure, technology, and data management systems. As a result, small and medium-
sized businesses may face financial constraints in adopting and maintaining advanced analytics solutions (Mikalef
etal., 2017).

Complexity of Analysis: Analyzing large volumes of data from different sources is complex and time-consuming.
Tourism businesses may struggle to derive actionable insights from big data due to the complexity of data analysis

techniques and the need for advanced algorithms (Shams et al., 2020).

Ethical Considerations: Using big data analytics in tourism raises ethical issues related to data privacy, consent,
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and transparency. Organizations must ensure their data collection and analysis practices are ethical and comply

with regulations to protect customer rights and privacy (Yallop & Séraphin, 2020).

Integration with Business Strategy: Aligning big data analytics initiatives with business strategy and goals is
essential to extracting value from data insights. Tourism businesses should ensure that data analytics studies are

integrated into decision-making processes and contribute to achieving organizational goals (Akter et al., 2016).
5. Result

In the tourism industry, big data analytics offers powerful tools to businesses to gain a competitive advantage.
This study details the opportunities and application areas offered by big data analytics to tourism businesses,
revealing that businesses provide a wide range of benefits, from understanding customer behavior to increasing
operational efficiency, from personalized marketing strategies to smart destination management. However,
implementing this technology has several challenges, including data quality and integration, privacy and security,
skills gap, cost, and infrastructure. For businesses to overcome these challenges and use big data analytics
effectively, they need a strategic approach to data management and analytics.

The successful implementation of big data analytics provides businesses with a competitive advantage, increases
customer satisfaction, optimizes operational processes, and enables them to provide innovative services. Thanks
to the insights offered by this technology, tourism businesses can make more informed and data-driven decisions,

plan marketing strategies more effectively, and improve customer experiences.

As a result, the correct and effective use of big data analytics in the tourism sector will bring sustainable growth

and success to businesses in the long run.

The study provides important guidance for tourism businesses to fully understand and apply the potential of big
data analytics and the advantages offered by this technology. Since ever-changing dynamics and customer
expectations characterize the tourism industry, businesses must adopt big data analytics as a strategic tool and
increase their competencies. In the future, it is predicted that big data analytics will gain more importance with

developing technologies and will be the key to innovation and competition in the tourism sector.

References

Akter, S., Wamba, S. F., Gunasekaran, A., Dubey, R., & Childe, S. J. (2016). How to improve firm performance
using big data analytics capability and business strategy alignment? International Journal of Production
Economics, 182, 113-131. https://doi.org/10.1016/j.ijpe.2016.08.018

Alaei, A., Becken, S., & Stanti¢, B. (2017). Sentiment analysis in tourism: capitalizing on big data. Journal of
Travel Research, 58(2), 175-191. https://doi.org/10.1177/0047287517747753

Basu, R., Lim, W. M., Kumar, A., & Kumar, S. (2023). Marketing analytics: the bridge between customer


https://doi.org/10.1016/j.ijpe.2016.08.018
https://doi.org/10.1177/0047287517747753

International Congress of Business, Econometrics and Statistics [ICOBES 2024] 63

psychology and marketing decision-making. Psychology &Amp; Marketing, 40(12), 2588-2611.
https://doi.org/10.1002/mar.21908

Bertocchi, D., Camatti, N., & Borg, J. v. d. (2021). Tourism peaks on the three peaks. using big data to monitor
where, when and how many visitors impact the dolomites unesco world heritage site. Rivista Geografica
Italiana, (3), 59-81. https://doi.org/10.3280/rgioa3-20210a12532

Brauckmann, S. (2017). City tourism and the sharing economy — potential effects of online peer-to-peer
marketplaces on urban property markets. Journal of Tourism Futures, 3(2), 114-126.
https://doi.org/10.1108/jtf-05-2017-0027

Buhalis, D. and Leung, R. (2018). Smart hospitality—interconnectivity and interoperability towards an
ecosystem. International Journal of Hospitality Management, 71, 41-50.
https://doi.org/10.1016/j.ijhm.2017.11.011

Gretzel, U., Ziydha, M., Xiang, Z., & Koo, C. (2015). Smart tourism: foundations and developments. Electronic
Markets, 25(3), 179-188. https://doi.org/10.1007/s12525-015-0196-8

Jia, Q., Cui, Y., LIU, E., Young, J., Polly, Y., Sun, W., ... & Shen, H. (2022). Construction and design of a smart
tourism model based on big data technologies. Mobile Information Systems, 2022, 1-7.
https://doi.org/10.1155/2022/1120541

Kement, U., Cavusoglu, M., Basar, B., & Tomris Kii¢iin, N. (2024). Facial emotion recognition research in the
hospitality and tourism industry: a thematic content analysis. Worldwide Hospitality and Tourism Themes.
https://doi.org/10.1108/whatt-03-2024-0060

Li, F. and Li, T. (2022). Tourism consumer demand forecasting under the background of big data. Mathematical
Problems in Engineering, 2022, 1-6. https://doi.org/10.1155/2022/4335718

Mariani, M. M. (2019). Big data and analytics in tourism and hospitality: a perspective article. Tourism Review,
75(1), 299-303. https://doi.org/10.1108/tr-06-2019-0259

Mariani, M. M., Baggio, R., Fuchs, M., & Hopken, W. (2018). Business intelligence and big data in hospitality
and tourism: a systematic literature review. International Journal of Contemporary Hospitality Management,
30(12), 3514-3554. https://doi.org/10.1108/ijchm-07-2017-0461

Miah, S. J., Vu, H. Q., Gammack, J., & McGrath, G. M. (2017). A big data analytics method for tourist behaviour
analysis. Information &Amp; Management, 54(6), 771-785. https://doi.org/10.1016/j.im.2016.11.011

Mikalef, P., Pappas, I. O., Krogstie, J., & Giannakos, M. N. (2017). Big data analytics capabilities: a systematic
literature review and research agenda. Information Systems and E-Business Management, 16(3), 547-578.
https://doi.org/10.1007/s10257-017-0362-y

Nazari, E., Ebnehoseini, Z., Agharezaei, Z., & Tabesh, H. (2020). Knowledge, attitude, challenges of big data
analytics based on it staffs point of view in a developing country. Frontiers in Health Informatics, 9(1), 36.
https://doi.org/10.30699/fhi.v9i1.225

Panarello, A., Tapas, N., Merlino, G., Longo, F., & Puliafito, A. (2018). Blockchain and iot integration: a
systematic survey. Sensors, 18(8), 2575. https://doi.org/10.3390/s18082575

Qin, L., Chen, S., Huang, J., & Lin, H. (2022). Statistical system of cultural heritage tourism information based
on image feature extraction technology. Mathematical Problems in Engineering, 2022, 1-12.
https://doi.org/10.1155/2022/5250853

Samara, D., Magnisalis, I., & Peristeras, V. (2020). Artificial intelligence and big data in tourism: a systematic


https://doi.org/10.1002/mar.21908
https://doi.org/10.3280/rgioa3-2021oa12532
https://doi.org/10.1108/jtf-05-2017-0027
https://doi.org/10.1016/j.ijhm.2017.11.011
https://doi.org/10.1007/s12525-015-0196-8
https://doi.org/10.1155/2022/1120541
https://doi.org/10.1108/whatt-03-2024-0060
https://doi.org/10.1155/2022/4335718
https://doi.org/10.1108/tr-06-2019-0259
https://doi.org/10.1108/ijchm-07-2017-0461
https://doi.org/10.1016/j.im.2016.11.011
https://doi.org/10.1007/s10257-017-0362-y
https://doi.org/10.30699/fhi.v9i1.225
https://doi.org/10.3390/s18082575
https://doi.org/10.1155/2022/5250853

64 International Congress of Business, Econometrics and Statistics [ICOBES 2024]

literature review. Journal of Hospitality and Tourism Technology, 11(2), 343-367. https://doi.org/10.1108/jhtt-
12-2018-0118

Shams, S. M. R., Vrontis, D., & Christofi, M. (2020). Stakeholder causal scope analysis—centered big data
management for sustainable tourism. Journal of Hospitality &Amp; Tourism Research, 46(5), 972-978.
https://doi.org/10.1177/1096348020978547

Stylos, N., Zwiegelaar, J., & Buhalis, D. (2021). Big data empowered agility for dynamic, volatile, and time-
sensitive service industries: the case of tourism sector. International Journal of Contemporary Hospitality
Management, 33(3), 1015-1036. https://doi.org/10.1108/ijchm-07-2020-0644

Tao, D., Yang, P., & Feng, H. (2020). Utilization of text mining as a big data analysis tool for food science and
nutrition. Comprehensive Reviews in Food Science and Food Safety, 19(2), 875-894.
https://doi.org/10.1111/1541-4337.12540

Tutsoy, O. and Tanrikulu, C. (2022). A machine learning-based 10 years ahead prediction of departing foreign
visitors by reasons: a case on tlirkiye. Applied Sciences, 12(21), 11163. https://doi.org/10.3390/app122111163

Yallop, A. C. and Séraphin, H. (2020). Big data and analytics in tourism and hospitality: opportunities and risks.
Journal of Tourism Futures, 6(3), 257-262. https://doi.org/10.1108/jtf-10-2019-0108

Yang, Y. and Stienmetz, J. L. (2018). Big data and tourism planning. Information Technology &Amp; Tourism,
20(1-4), 189-190. https://doi.org/10.1007/s40558-018-0127-6

Yuan, Y., Chan, C., Eichelberger, S., Ma, H., & Pikkemaat, B. (2022). The effect of social media on travel
planning process by chinese tourists: the way forward to tourism futures. Journal of Tourism Futures.
https://doi.org/10.1108/jtf-04-2021-0094

Zaman, U., Aktan, M., Anjam, M., Agrusa, J., Khwaja, M. G., & Farias, P. (2021). Can post-vaccine ‘vaxication’
rejuvenate global tourism? nexus between covid-19 branded destination safety, travel shaming, incentives and
the rise of vaxication travel. Sustainability, 13(24), 14043. https://doi.org/10.3390/su132414043


https://doi.org/10.1108/jhtt-12-2018-0118
https://doi.org/10.1108/jhtt-12-2018-0118
https://doi.org/10.1177/1096348020978547
https://doi.org/10.1108/ijchm-07-2020-0644
https://doi.org/10.1111/1541-4337.12540
https://doi.org/10.3390/app122111163
https://doi.org/10.1108/jtf-10-2019-0108
https://doi.org/10.1007/s40558-018-0127-6
https://doi.org/10.1108/jtf-04-2021-0094
https://doi.org/10.3390/su132414043

Yalgn, S., ICOBES 2024: 65-69

Uluslararasi Isletme, Ekonometri ve

Istatistik Kongresi

https://icobes2024.ardahan.edu.tr

Kripto Para Piyasasinda Fiyat Istikrar1 Gecerli Mi? Baz1 Kripto Paralardan
Ornekler
Does Price Stability Apply in the Cryptocurrency Market? Examples of Some Cryptocurrencies

Selcuk Yalcin®
2 Dr. Ogr. Uyesi, Giimiishane Universitesi, [IBF Yonetim Bilisim Sistemleri Boliimii, selcuk.yalcin@gumushane.edu.tr, ORCID: 0000-0002-0997-7614

1. Giris

Bilgi islem teknolojilerindeki hizli degisim finans diinyasinda da hizl bir degisime yol agmaktadir. Dijitallesme
onciiliigiinde gelisen bu degisim finans diinyasinin her alaninda kendini gdstermektedir. Son donemde finans

diinyasinda yasanan bu degisimin en yeni ve popiiler sonucu kripto varliklardir.

Kripto varliklar, dijital olarak olusturulan ve kriptografi kullanilarak giivenligi saglanan dijital varliklardir. Kripto
varliklar, merkezi olmayan bir yapiya sahiptir, yani bir merkez bankasi veya devlet tarafindan kontrol edilmezler.
Bunun yerine, blockchain ad1 verilen dagitik bir defterde islem yapilir ve bu islemler kriptografi kullanilarak

giivence altina alinir.

Kripto varliklarin temelini olusturan blockchain, islemlerin merkezi olmayan bir sekilde kaydedilmesini saglar.
Blockchain, blok ad1 verilen islem gruplarindan olusur ve her bir blok bir 6ncekine referans verir, boylece veri
degistirilse bile gegmiste yapilan iglemler degistirilemez. Kripto varliklarin giivenligi, kriptografi adi1 verilen
matematiksel tekniklerle saglanir. Ozellikle, genellikle acik ve dzel anahtarlar kullanilarak imzalanmus islemler

ile glivence altina alinir.

I1k olusturulan ve en popiiler kripto para birimi Bitcoindir. Satoshi Nakamoto takma adin1 kullanan bir kisi veya
grup tarafindan 2008'de yayinlanan bir makalede tanitilmistir. Bitcoin'in en biiyiik 6zelliklerinden biri, sinirh bir
arzinin olmasidir. Toplamda 21 milyon adet Bitcoin olusturulabilir ve bu sayiya ulasildiginda madencilik ddiilleri
sona erecek. Bitcoin'in yani sira, bir¢ok alternatif kripto para birimi bulunmaktadir. Ethereum, Ripple, Litecoin
gibi birgok baska kripto para birimi de bulunmaktadir ve giin gectikcede bu say1 cogalmaklatir. Ancak hala en

popiler kripto para birimi Bitcoindir.

Kripto varliklarin birgok kullanim1 vardir, bunlar arasinda dijital 6demeler, yatirim araci olarak kullanim, akill

sozlesmeler ve merkezi olmayan finansal uygulamalar gibi farkli alanlar bulunmaktadir. Ancak, kripto varliklarin

Atif: Yalgmn, S. (2024, Mayis, 29-30). Kripto Para Piyasasinda Fiyat Istikrart Gegerli Mi? Bazi Kripto Paralardan Ornekler. [Sozlii sunum]. Uluslararasi isletme,
Ekonometri ve Istatistik Kongresi, Cevrimigi, 65-69.
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fiyat1 oldukc¢a volatil oldugu i¢in yatirim yaparken dikkatli olmak ve bu dogrultuda kararlar almak son derece

Onemlidir.
2. Literatiir Taramasi
Bu béliimde konu ile ilgili son donemlerde yapilan 6nemli ¢alismalara deginilecektir.

Jang ve Lee (2017), Bayesian sinir aglarini kullandiklar1 calismalarinda, Bayesian sinir agi ile Bitcoin fiyati zaman
serisinin modellenmesi ve tahminini diger dogrusal ve dogrusal olmayan modeller ile karsilagtirmislardir.
Yazarlar ¢alisma sonucunda Bayesian sinir ag1 ile olusturduklari modellerin Bitcoin fiyatini tahmin etme ve

Bitcoin fiyatinin yliksek volalitesini agiklama konusunda iyi bir performans ortaya koydugunu belirtmiglerdir.

Kurihara ve Fukushima (2017) Bitcoinin haftanin giinii etkisine bakmay1 amagladiklari ¢alismalarinda 2010-2016
donemi arasindaki fiyatlar ile siradan ve giiglii en kiigiik kareler yontemini kullanmiglardir. Caligma sonucunda
yazarlar, Bitcoinin en fazla getiriye sahip oldugu giinler olarak cumartesi ve pazar giinlerini tespit etmiglerdir.

Ayrica yazarlar ilgili donemlerde de Bitcoin’in etkin olmadig1 bulgularina ulagmislardir.

Evci (2020), Bitcoin fiyatlarinda haftanin giinii etkisinin varligini asimetrik GARCH modeliyle incelemistir. Evci
yaptig1 caligmada 2013-2019 yillan arasindaki giinliik fiyatlar1 kullanarak elde ettigi bulgulara gore, pazartesi,
persembe ve pazar giinlerinin Bitcoin getirileri {izerinde negatif etkileri oldugunu ve persembe giiniiniin en fazla
kayipla sonuglandigini tespit etmistir. Ayrica yazar ¢calismada ilgili donemlerde Bitcoin piyasasinda haftanin giinii

etkisi gozlemlenerek piyasanin etkin olmadigini belirtmistir.

Miinyas ve Aydin (2023), en yiiksek islem hacmine sahip kripto para birimlerinin piyasa tizerindeki etkinligini
Fama'nin (1970) etkin piyasalar hipotezi ¢ercevesinde kripto paralarin birim kdk ve duraganlik yapilarina
odaklanarak, piyasa tizerindeki etkinlik diizeyini anlamak ve gelecekteki fiyat hareketlerine dair bulgular elde
etmeyi amaglamiglardir. Calismanin sonucunda yazarlar ¢alismada kullanilan kripto paralarin zayif formda etkin

olmadig1 sonucuna ulagsmislardir.
3. Yontem

Calismada ilk olarak yatay bagimlilik testi yapilmistir, Yatay kesit bagimliligi, seriyi olusturan birimler arasinda
korelasyonunun olup olmadigini incelemektedir. Yatay kesit bagimlilig1 testleri, hangi grup panel birim kok

testlerinin arastirma i¢in uygun olacaginin belirlenmesinde kullanilmaktadir.

Yatay kesit bagimliliginin olup olmadig: incelenirken, serinin hem zaman (T) hem de yatay kesit boyutu (N)

dikkate alinmaktadir.
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Yatay kesit bagimlilig1 hipotezleri:
Ho: Yatay kesit bagimlilig: yoktur.
Hi: Yatay kesiit bagimliligi vardir.

Ho hipotezi kabul edilirse yani yatay kesit bagimlilig1 varsa verilere birinci nesil panel birim kok testleri uygulanir,
Ho hipotezi reddedilip Hi hipotezi kabul edilirse yani yatay kesit bagimlilig1 yoksa ikinci nesil panel birim kok
testleri uygulanmalidir (Baltagi, 2008: 284).

4. Bulgular

Caligmada yapilan yatay bagimlilik testleri sonucu elde edilen sonuglar asagida tabloda sunulmustur.

Tablo 1. Yatay Kesit Bagimlilig1 Test Sonuglari

Test Statistic | d.f. prob
Breusch-Pagan LM 1394.823 45 0.0000
Peseran scaled LM 142.2839 0.0000

Bias Corrected Scaled LM | 142.2045 0.0000
Peseran CD 30.17971 0.0000

Serilerde meydana gelen soklarin diger kesitleri etkilemesi durumu yatay kesit bagimliligina isaret etmektedir.
Serilerde yatay kesit bagimliliginin olmasi ya da olmamasi birim kok testleri igin yapilacak tercihler igin
belirleyici olacaktir. Serilerde yatay kesit bagimlilig1 olmamasi durumu i¢in yani prob degerinin 0,05’ten biiyiik
oldugu durumlarda 1. nesil birim kok testleri kullanilirken, yatay kesit bagimliliginin oldugu durumda yani prob

degeri 0,05 ten kiicilik oldugunda 2. nesil birim kok testleri uygulanir.

Modelde prob degeri 0,05’ten kiigiik oldugu i¢in yatay kesit bagimlilig1 vardir yani “Ho: Serilerde yatay kesit
bagimliligi bulunmamaktadir” hipotezi reddedilir ve birim kok sinamalaria yonelik 2. nesil birim kok testleri

uygulanir.

Caligmada 2. nesil birim kok testlerinden Pesaran (2007) tarafindan gelistirilen CIPS testi kullanilmistir. Bunun
nedeni CIPS testinin her bir kesit i¢in ayr1 snamalar yapabilme imkani sunmasidir. CIPS testi sabitli ve sabitli &

trendli versiyonlar i¢in sonuglar iiretmektedir. CIPS testi sonuglar1 Tablo 2’de sunulmustur.
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Tablo 2. CIPS Birim Kok Testi Sonuglart

Sabitli Sabitli ve Trendli
1(0) 1(1) 1(0) I(1)

BITCOIN -2.136 -4.568 -3.682 -4.547

ETHERIUM -2.427 -6.974 -3.243 -6.960

DOGECOIN -2.154 -3.478 -2.128 -3.452

RIPPLE -1.767 -4.748 -1.775 -4.708

BNB -2.347 -5.101 -2.021 -5.040

LITECOIN -3.476 -5.826 -3.815 -5.749

CARDONO -2.713 -6.448 -3.085 -6.404

LINK -2.714 -5.289 -2.622 -5.261

%10 %5 %1 %10 %5 %1
Kritik Degerler

-2.93 -3.26 -3.92 -3.43 -3.76 -4.41

CIPS testi araciligiyla kesitlerin her biri i¢in sinamalar yapilmistir. CIPS testi istatistiklerine gore sabitli ve sabitlli
& trendli versiyonlar igin test istatistiklerinden yalnizca LITECOIN isimli kripto paranin test istatistigi %5 kritik
deger istatistiginden mutlak deger biiyiik gerceklesmistir. Diger kripto paralar ise kritik deger olarak hem sabitli
hem de sabitli ve trendli versiyonlar1 i¢in %35 kritik deger istatistiklerinden mutlak deger olarak kiiciiktiir.
Sonuglara gore yalmizca LITECOIN’in sabitli ve sabitli & trendli modelde istatistiksel olarak %5 anlamlilik
diizeyinde duragan oldugu, onun disindaki tiim kripto paralarin istatistiksel olarak %5 anlamlilik diizeyinde birim
kok igerdigi ifade edilebilir. Sonuglara gore LITECOIN kripto paranin istikrarli, diger kripto paralarin istikrarsiz

piyasalara sahip oldugu 6ne stiriilebilir.

5. Sonug¢

Calismada 01-2019. 04-2024 donemini kapsayan 8 farkli kripto para (Bitcoin, Etherium, Dogecoin, Ripple. Bnb,
Litecoin, Cardono ve Link) kullanilarak olusturulmus panel yardimiyla bu piyasalarda fiyat davranislarinin

istikrarli olup olmadig aragtirtlmistir.

Her bir kesit i¢in yapilan CADF birim kok testi sinama sonuglarina gore hem sabitli hem de sabitli ve trendli
versiyon sonuglarina goére LITECOIN’in istikrarli bir fiyat davranisi sergiledigi gdzlenmistir. Diger kripto

paralarin ise istikrarsiz fiyat davraniginda bulundugu ifade edilebilir.
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1. Introduction

The rapid change in information technologies leads to a rapid change in the world of finance. This change, which
is led by digitalization, manifests itself in all areas of the financial world. The most recent and popular result of
this change in the financial world is crypto assets. Crypto assets are digital assets that are created digitally and
secured using cryptography. They are decentralized, meaning they are not controlled by a central bank or
government. Instead, they are traded on a distributed ledger called a blockchain, and these transactions are secured

using cryptography.

The blockchain, which underpins cryptoassets, allows transactions to be recorded in a decentralized way. The
blockchain is made up of groups of transactions, called blocks, and each block references the previous one, so
that even if data is changed, past transactions cannot be altered. The security of crypto assets is ensured by
mathematical techniques called cryptography. In particular, they are usually secured by transactions signed using
public and private keys.

The first created and most popular cryptocurrency is Bitcoin. It was introduced in an article published in 2008 by
a person or group using the pseudonym Satoshi Nakamoto. One of the biggest features of Bitcoin is that it has a
limited supply. A total of 21 million Bitcoins can be created, and once this number is reached, the mining rewards
will end. Besides Bitcoin, there are many alternative cryptocurrencies. There are Ethereum, Ripple, Litecoin and
many other cryptocurrencies, and the number is growing every day. However, Bitcoin is still the most popular

cryptocurrency.

There are many uses for crypto assets, including digital payments, use as an investment tool, smart contracts and
decentralized financial applications. However, the price of crypto assets is highly volatile, so it is important to be
careful when investing and to make decisions accordingly.

Citation: Yalgin, S. (2024, May, 29-30). Does Price Stability Apply in the Cryptocurrency Market? Examples of Some Cryptocurrencies. [Oral presentation].
International Congress of Business, Econometrics and Statistics, Online, 70-74.
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2. Literature Review
In this section, important recent studies on the subject will be discussed.

Jang and Lee (2017), using Bayesian neural networks, compared the modeling and forecasting of Bitcoin price
time series with other linear and non-linear models. As a result of the study, the authors stated that the Bayesian
neural network models performed well in predicting the Bitcoin price and explaining the high volatility of the

Bitcoin price.

Kurihara and Fukushima (2017) used the ordinary and robust least squares method with prices between 2010 and
2016 in their study aiming to look at the day of the week effect of Bitcoin. As a result of the study, the authors
identified Saturdays and Sundays as the days when Bitcoin had the highest return. The authors also found that
Bitcoin was not efficient in the relevant periods.

Evci (2020) examined the existence of the day of the week effect in Bitcoin prices with the asymmetric GARCH
model. According to the findings obtained by using daily prices between 2013-2019, Evci found that Monday,
Thursday and Sunday had negative effects on Bitcoin returns and Thursday resulted in the highest loss. In addition,
the author stated that the market was not efficient by observing the day of the week effect in the Bitcoin market

during the relevant periods.

Miinyas and Aydin (2023) aimed to understand the market efficiency of the cryptocurrencies with the highest
trading volume by focusing on the unit root and stationarity structures of cryptocurrencies within the framework
of Fama's (1970) efficient markets hypothesis and to obtain findings on future price movements. As a result of

the study, the authors concluded that the cryptocurrencies used in the study are not efficient in the weak form.
3. Method

Firstly, horizontal dependence test is conducted. Horizontal cross-section dependence examines whether there is
correlation between the units that make up the series. Horizontal cross-section dependence tests are used to

determine which group of panel unit root tests is appropriate for the research.

When examining whether there is horizontal cross-section dependence, both the time (T) and cross-sectional

dimension (N) of the series are taken into account.
Horizontal cross-section dependence hypotheses:

Ho: There is no horizontal cross-section dependence.
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Hi: There is horizontal cross-section dependence.

If hypothesis Ho is accepted, i.e. if there is horizontal cross-section dependence, first generation panel unit root
tests are applied to the data, if hypothesis Ho is rejected and hypothesis H; is accepted, i.e. if there is no horizontal

cross-section dependence, second generation panel unit root tests should be applied (Baltagi, 2008:284).
4. Findings
The results of the horizontal dependence tests conducted in the study are presented in the table below.

Table 1. Horizontal Cross-Section Dependence Test Results

Test Statistic | d.f. prob
Breusch-Pagan LM 1394.823 45 0.0000
Peseran scaled LM 142.2839 0.0000

Bias Corrected Scaled LM | 142.2045 0.0000
Peseran CD 30.17971 0.0000

The fact that shocks in the series affect other cross-sections indicates horizontal cross-section dependence. The
presence or absence of cross-sectional dependence in the series will be decisive for the choices to be made for

unit root tests.

In cases where there is no horizontal cross-section dependence in the series, i.e. when the probability value is
greater than 0.05, first generation unit root tests are used, while in cases where there is horizontal cross-section
dependence, i.e. when the probability value is less than 0.05, second generation unit root tests are applied. Since
the prob value is less than 0.05 in the model, the null hypothesis "HO: There is no horizontal cross-section

dependence in the series™ is rejected and 2nd generation unit root tests are applied for unit root tests.

The CIPS test developed by Pesaran (2007), one of the 2nd generation unit root tests, is used in this study. This
is because the CIPS test provides the opportunity to perform separate tests for each cross-section. The CIPS test
produces results for the constant and constant & trended versions. The results of the CIPS test are presented in
Table 2.
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Table 2. CIPS Unit Root Test Results

Constant Constant and Trend
1(0) 1(2) 10) 1(2)

BITCOIN -2.136 -4.568 -3.682 -4.547

ETHERIUM -2.427 -6.974 -3.243 -6.960

DOGECOIN -2.154 -3.478 -2.128 -3.452

RIPPLE -1.767 -4.748 -1.775 -4.708

BNB -2.347 -5.101 -2.021 -5.040

LITECOIN -3.476 -5.826 -3.815 -5.749

CARDONO -2.713 -6.448 -3.085 -6.404

LINK -2.714 -5.289 -2.622 -5.261

%10 %5 %1 %10 %5 %1
Critical Values

-2.93 -3.26 -3.92 -3.43 -3.76 -4.41

The CIPS test was used to test each of the cross-sections. According to the CIPS test statistics, only the test statistic
of LITECOIN is greater in absolute value than the 5% critical value statistic for the fixed and fixed & trended
versions. The other cryptocurrencies are smaller in absolute value than the 5% critical value statistics for both the
stable and the stable & trended versions. According to the results, it can be stated that only LITECOIN is
statistically stationary at 5% significance level in the constant and constant & trended model, while all other
cryptocurrencies statistically contain unit root at 5% significance level. According to the results, it can be argued

that LITECOIN cryptocurrency has stable markets while other cryptocurrencies have unstable markets.
5. Conclusion

The study investigates whether the price behavior of 8 different cryptocurrencies (Bitcoin, Etherium, Dogecoin,
Ripple. Bnb, Litecoin, Cardono and Link) covering the period 01-2019. 04-2024 is stable.

According to the results of the CADF unit root test for each cross-section, LITECOIN exhibits a stable price
behavior according to the results of both fixed and fixed and trended versions. It can be stated that other

cryptocurrencies exhibit unstable price behavior.
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1. Giris

Diinya lizerinde yasayan niifusun hizla artmasi ve beraberinde sinirli kaynak tiiketiminin artmasi ile atik yonetimi
hizla 6nem kazanmaya baglamistir. Atik liretiminin artmasi ile atik yonetim politikalari uygulanmaya baglamustir.
Glintimiizde, Tiirkiye’de ve diinya genelinde “Sifir Atik Yo6netimi” 6nemli bir ¢evre politikasi haline gelmistir.
Tiirkiye’de ilk olarak Cevre ve Sehircilik Bakanligi binasinda ve Cumhurbagkanligi Kiilliyesi’nde uygulamaya
gegirilen sifir atik yonetimi ¢alismasinin, “12.07.2019 tarihli ve 30829 sayili Sifir Atik Yoénetmeliginin EK-1’inde
yer alan uygulama takviminde belirtildigi iizere “250 ve fazla 6grencisi bulunan egitim kurumlari” i¢in sisteme
geciglerinin son tarihi 31.12.2020 olarak belirlenmistir. Son drece &nemli olan bu konuda doniigiimiin

saglanmasinda da egitim kurumlarina biiyiik gorevler diismektedir.

Calismada Bayburt Universitesinde okuyan &grencilerin Sifir Atik Yonetimi Acisindan Farkindaliklarmin
Belirlenmesi amaglanmaktadir. Bu ama¢ dogrultusunda arastirmada nicel aragtirma yontemlerinden anket
yonteminden yararlanarak veri toplamasi saglanmistir. Daha sonra elde edilen bu veriler SPSS programi
yardimiyla analiz edilerek sonuglar analitik ve bilimsel yontemler 1s1ginda ortaya koyulup tartisilmistir.
Ogrencilerin segilmesinin temel nedeni sifir atik uygulamalarimin diger sektérler gibi kampiis alanlarinda da

yogun sekilde kullanilmaya baslanmasindandir ve gengler {izerinde konu hakkinda farkindalik yaratarak 6neminin

vurgulanmak istenmesidir.
2. Ozgiin Deger

5 Haziran 1972*degerceklestirilen Cevre ve insan temelli Stockholm Konferansi ile birlikte bu tarih, Diinya Cevre
Glint kutlanmaya baglamistir. Konferans’ta ortaya koyulan Cevre Bildirgesi'nde, siirdiiriilebilirlik kavraminin

temel unsurlar1 olan “gevrenin mevcut kirlilik tagima kapasitesi, sinirlt kaynaklarin dagilimi ile kugaklararasi adil

* Bu ¢alisma “TUBITAK-2209-A Universite Ogrencileri Arastirma Projeleri Destegi Programi” kapsaminda desteklenmistir.

Atif: Ayvacik, E. ve Yagel, M. U. (2024, Mayss, 29-30). Bayburt Universitesi Ogrencilerinin Sifir Atk Yonetimi Acisindan Farkindaliklarimin Belirlenmesi. [Sozli
sunum]. Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi, Cevrimigi, 75-80.
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ve esit dagilimin olmasi gerektigi, cevrenin ekonomik ve sosyal gelismenin baglantili olmasi ve ¢gevre ile kalkinma

kavraminin birbirini tamamlayan kavramlar oldugunu vurgulayan ilkeler’ortaya koyulmustur. (Ozer, 1995: 22).

1980“li yillarda kiiresel ¢cevre sorunlarinda yasanan artis ile birlikte, 1983 yilinda Birlesmis Milletler tarafindan
BM 38/161 sayili karar ile kalkinma ve ¢evre kavramlarinin birlikte ele alindig1 “Diinya Cevre ve Kalkinma
Komisyonu” kurulmustur (Andre vd., 2004: 4).1987 yilinda hazirlanan “Ortak Gelecegimiz” adli raporun
sunuldugu komisyona BM Genel Sekreteri Harlem Brundtland“in bagkanlik etmistir. Bu rapora ile; 1960“larda
hakim olan kalkinmaci yaklagim ile 1970%li yillarda hakim olan g¢evreci yaklagimi “siirdiiriilebilir kalkinma”
yaklagima entegre edilmeye calisiimistir (Kaypak, 2011: 24). Bu komisyon tarafindan “siirdiiriilebilir kalkinma”
kavraminin yaygin ve en temel olarak kullanilan tanimi; “Gelecek kusaklarin gereksinimlerini karsilama
olanaklarmi ortadan kaldirmadan, simdiki kusaklarin gereksinimlerinin kargilanabilmesi” olarak ifade edilmistir
(United Nations, 1987: 15).

Gunlimiizde siirdiiriilebilirlik kavrami tiim faaliyet alanlarinda sik¢a kullanilmaktadir. Siirdiiriilebilir kalkinmanin

gergeklestirilebilmesi i¢inde ¢evre kavramina 6nem verilmelidir.

Atik kavrami ige yaramayan, iiretici tarafindan g¢evreye birakilan veya birakilmasi zorunlu olan her tiirlii
istenmeyen materyal veya madde olarak ifade edilmektedir (Chandrappa ve Das, 2012: 10). Atik ydnetimi
atiklarin iiretiminden bertarafina kadar gecen siire icerisinde ¢evre ve insan sagligina zararin ortadan kaldirilarak
veya en aza indirecek Sekilde atik {iretiminin minimum seviyeye indirilmesi, atiklarin yeniden kullanimi, geri
kazanimi, geri doniisiimii gibi alternatifler tercih edilerek dogal kaynak kullaniminin en aza indirilmesi siireglerini

kapsamaktadir.

Sifir Atik terimi 1970%lerin ortasinda ilk olarak, Amerika Birlesik Devletleri California Oakland*“de kurulan Zero
Waste Systems Inc (ZWS, Sifir Atik Sistemleri) firmasinin Kimyageri Paul Palmer tarafindan kullamlmstir.
Firma, elektronik endiistrisinde ortaya cikan donistiiriilebilir atik kimyasallarinin yeniden kullanilmasim
hedeflemis, 1970%1li yillar boyunca belirli bir bedel 6demeden kabul edilen biiylik miktarda ve doniistiiriilebilir
atik kimyasallarin bilim adamlarina, firmalara, laboratuvar gorevlilerine satis1 yapilmigtir. Eyalet icerisindeki en
biiyiik laboratuvar kimyasallar1 stoguna sahip olan bu firma, o dénemde bu kimyasallar1 yar1 fiyatina satmistir.
2004 yilinda ilk ¢alisma, “Sifir Atik Uluslararasi Ittifak’1” tarafindan sifir atik tamimi yapilarak verilmistir. 2009
yilinda yapilan panel ile gelistirilmistir (Zaman, 2015: 13).

Sifir Atik politikas1 sadece endiistriyel atiklari temel alan bir politika degildir. Evsel nitelikli atiklarin
degerlendirilmesi, doniistiiriilmesi ve kaynakta ayrigtirmanin diger atiklara oranla daha kolay olmasi nedeniyle bu
atiklara da uygulanabilmektedir. Bu siirecte evsel nitelikli atiklarin yogun olarak ¢iktigi tiniversite kampiislerinde

uygulama alaninin daha kolay olacagi anlayisi ortaya ¢ikmaktadir.
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Bu yiizden 6zellikle gelecegin mimari olan genglerin bu konuda gosterecekleri hassasiyet ve dikkatin zamanla
toplumun tiim katmanlarina yayilacagina inanildigindan ve ¢alismanin bolge tiniversiteler agisindan da 6rnek
olacagina inanilmaktadir. Bununla beraber yapilmasi planlanan calisma Tiirkiye’de atik yonetimi konusunda
giindeme gelen sifir atik kavrammnin uygulamaya gegmesinde &ncii calismalar arasinda olacaktir. Ozellikle ilk
etapta Bayburt Universitesi olarak gerceklestirilecek calisma daha sonra pek ¢ok iiniversite ve kamu kurumu igin

ornek olacag diisiiniilmektedir.
3. Yontem

Calismada Bayburt Universitesinde dgrenim goren Ogrencilerin Sifir Atik Yonetimi kapsaminda yapilan

uygulamalarin farkindaligini ve algisin1 6lgmek {izere anket ¢aligmasi yapildi.

Diizeyin belirlenmesi igin; Kavak ‘in (2020); Sifir Atik Y6netimi: Marmara Universitesi Anadoluhisart Kampiisii

Ornegi adli calismasinda ortaya koydugu dlgeginden yararlanildi.

Bu o6lgek dogrultusunda hazirlanmis anket katilimcilara uygulanarak veriler elde edildi. Anket temelde iki
boliimden olugmaktadir. Anketin ilk boliimiinde katilimcilarin demografik 6zelliklerinin (yas, cinsiyet, boliim ve
sinif, vs.) yer aldig1 sorular yer almaktadir. Anketin ikinci kisminda ise &grencilerin Sifir Atik Yonetimi
kapsaminda yapilan uygulamalarin farkindaligimi ve algisimi 6lgmeyi hedefleyen sorular yer almaktadir.

(Kavak,2020).

3.1. Orneklem ve Veri Toplama

Caligmanin ana kiitlesini Bayburt Universitesi 6grenim goren 12289 6grenci olusturmaktadir
Bu durumda uygulanacak anket sayist;

n=(Nt"2 pqg)/((e”2 (N-1)+t"2 pq) )

N:Birey sayist

n:0rnekleme alinacak birey sayist

p: goriilme siklig1(0.05)

q:goriilmeme sikligi (1-p)(0.05)

t:belirli hata diizeyi

e:sapma (tolerans)degeri(o=0.05)



78 Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi [[COBES 2024]

formiilii kullanilarak belirlenmis olup yaklasik 373 ankete ihtiya¢ duyuldugu hesaplanmaistir.

Bazi1 anketlerin eksik veya yanlis doldurulmasi gibi sorunlarin yasanabilecegi diisiiniildiigiinden 500 adet anketin
uygulanmasinin daha dogru sonuglar elde etmek adina ana kiitlenin 500 olmasina karar verilmistir. Yapilan bu
500 anket sonucunda eksik ve hatali doldurulan anketler arastirmadan c¢ikarilarak analizler elde kalan 463 anket

sonucuyla yapilmaistir.

Calismadan elde edilen veriler, SPSS 24.0 yazilim paketi (SPSS Inc., Chicago, IL, ABD) kullanilarak analiz
edilmis. Frekanslar SPSS programinin tanimlayici istatistikler (descriptive statistics) kisminin cross tabs boliimii

kullanilarak hesaplanacaktir.
4. Bulgular

Hem Meslek Yiiksek Okullarindan Hem de fakiiltelerde 6grenim goéren 463 G6grencinin geri doniiglerinden
yararlanilmistir. Universitemizde yer alan ve calismaya katilan dgrenciler asagida yer alan fakiiltelerde ve Meslek

Yiiksekokullarinda 6grenim goérmektedirler.

Tablo 1. Calismaya Katilan Ogrencilerin Ogrenim Gordiigii Boliimler

Fakiilteler Meslek Yiiksekokul
Egitim Adalet
Iktisadi ve Idari Bilimler Aydintepe
[lahiyat Demirdzii
Insan ve Toplum Bilimleri Saglik Hizmetleri
Miihendislik Sosyal Bilimler
Saglik Bilimleri Teknik Bilimler

Sanat ve Tasarim

Spor Bilimleri

Uygulamali Bilimler
Toplam 463

Orneklemi olusturan dgrencilerin 275 i kiz dgrencilerden olusurken 188 i erkek ogrencilerden olusmaktadir.
Ogrencilerin 130 tanesi 6n lisans programlarinda 6grenim goriirken 333 tanesi bir lisans programinda grenimine

devam etmektedir

Asagida yer alan tablolarda analiz sonuglarmin frekans diizeyleri verilmektedir. Ogrencilerin éncelikle sifir atikla
ilgili algilartyla ilgili sorulara verdikleri cevaplar daha sonra ise farkindaliklarimi 6lgen sorulara verdikleri

cevaplarin sonuglari asagida yer alan tablolarda gosterilmeketdir.
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Tablo 2. Ogrencilerin Sifir Atik Algilarmin Analiz Sonuglar

Kati atik denilince akliniza gelen ilk sey nedir? %35.2 — Ambalaj Atig1

Sifir atik yonetimi hakkinda bilgim var. %56.6 - Kismen

Sifir atik yonetimi denilince akliniza gelen ilk sey nedir? %47,9 — Atiklarin geri kazanilmasi

Sifir atik yonetimi konusunda hangi yolla bilgi sahibi oldunuz? %71,1 - Uygulama Orneklerinden

Sifir atik yonetiminin kamu kurumlari i¢in sizce zorunlu mudur? %70 - Evet

Sifir atik yonetimi nasil daha aktif ve etkin bir hale getirilebilir? %66,5 - Temel egitim verilmeli

Kampiis disinda baska bir kurumda sifir atik yonetimine sahit oldunuz mu? %53,8 - Evet

Sifir atik yonetimini... (Birden fazla segenek isaretleyebilirsiniz %60,1 - Her birey kendisi yapmali
Doniistiiriilebilir nitelikteki ¢opiiniizii (plastik su sisesi gibi) ne yaparsiniz? % 45,6 - Kendime en yakin ¢6p kutusuna atarim

Tablo 3. Ogrencilerin Sifir Atik Farkindalik Analiz Sonuglar

Evet Kararsizim Hayir
Kampiis ve fakiilte yonetimi sifir atik yonetimine oldukg¢a duyarlidir. 40,0% 46,9% 13,2%
Kampiis i¢inde galisan personeller sifir atik yonetimine oldukg¢a duyarlidir 43,6% 46,0% 10,4%
Kampiis 6grencisi sifir atik yonetimine oldukga duyarlidir 33,9% 47,7% 18,4%
Evimde atiklarim ayrigtiririm. 34,3% 40,2% 25,5%
Sifir atik yonetimi igin daha fazla vergi vermeye hazirm 38,7% 39,1% 22,2%
Siyasi partilerin ¢evreye yonelik ¢aligmalari, oy vermemi etkilemektedir. 50,1% 28,3% 21,6%
De\{let gevre kirliligini azaltmaya ve ¢evresel tahribat1 onlemeye yonelik destek 65.2% 26.1% 8.6%
faaliyetlerinde bulunmalidir.
Daha 6nce sifir atik yonetimi konusuna aldigimiz bir derste deginilmistir 43,4% 22,0% 34,6%
Sizce kampiiste sifir atik yonetimi uygulanmakta midir? 35,6% 40,0% 24,4%
Kampiiste sifir atik yonetimi ile ilgili yeterince bilgilendirme bulunmaktadir. 33,0% 37,4% 29,6%
Kampiisimiizde sifir atik yonetimi ile ilgili egitim verilmelidir. 62,4% 29,2% 8,4%
Kampiisiimiizde sifir atik yonetimi ile ilgili yeterli alt yap1 mevcuttur. 31,3% 44,7% 24,0%
Kampiisiimiizde sifir atik yonetimi yasal zorunlulugu olmasa da yapilmalidir 66,3% 28,1% 5,6%
Kampiiste baglatilan sifir atik yonetimi uygulamasi bende ve ¢evremde olumlu etki yaratti. 52,7% 43,0% 4,3%

Analiz sonuglar incelendiginde Bayburt Universitesi dgrencilerinin sifir atik konusunda temel diizeyde fikir
sahibi olduklar1 goriilmektedir. Kat1 atik denilince aklarma ¢ogunlukla ambalaj atig1 gelmekte ve sifir atik
konusunda %56,6 ¢ogunlukla kismen fikir sahibi olduklar1 goriilmektedir. Sifir atik yonetimi hakkinda ise yine
kismen dogru sayilacak sekilde atiklarin geri kazanilmasi oldugunu diisiindiiklerini sdylemektedirler. Hangi yolla
sifir atik konusunda bilgi sahibi olduklarin1 da uygulama oOrneklerinden 6grendiklerini %70 gibi bilyilik bir
ylizdeyle olusturmaktadirlar ki bu da bize yapilan uygulama 6rneklerinin ise yaradigii 6grencilerin bu érnekler
ile farkindaliklarmin arttigini géstermektedir. Sifir atik yonetiminin kurumlarda zorunlu oldugunu diisiinen
ogrenciler bu kurumlardaki sifir atik yonetimine de destek vermek istediklerini ve goniillii olduklarini

sOylemislerdir. Temel egitimlerin verilmesi ile sifir atitk konusunun yayginlasacagi kanaatinde olan 6grenciler



80 Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi [[COBES 2024]

herkesin sifir atik yonetimini 6ncelikle kendisinin yapmasi gerektigini diistinmektedirler.
5. Sonug¢

Ogrenciler iiniversitenin sifir atik konusunda ¢alismalar yaptig1 konusunda hem fikir olmalarina ragmen yeterli
olup olmadig1 konusunda karasiz kalmakta fakat konuyla ilgili %62,4 gibi biiyiik bir ogunlukla egitim verilmesi
gerektigini diistinmektedirler. Ayn1 sekilde sifir atik calismalar1 icin daha fazla vergi vermeye goniilli olan
ogrenciler sifir atik uygulamalarinin yasal bir zorunluluk olmasi gerektigini diistinmektedirler. Aldiklar1 derslerde
sifir atik konusuna deginildigini ve bu yonde farkindalik gelistirdiklerini ¢ogunlukla sdyleyen Ogrenciler,
Kampiiste baslatilan sifir atik yonetimi uygulamalarinin kendilerinde ve ¢evrelerinde olumlu etki yarattigini ifade

etmislerdir.

Tiim bu olumlu sonuglarin yani sira yani; dgrencilerin sifir atik konusunda belirli bir diizeyde farkindalik ve
algilarinin olmasina ragmen bu farkindaliklarin davraniglarina istenilen diizeyde ulasilamadigi goriillmektedir.
Ciinkii %45,6 gibi biiyiik bir cogunluktaki 6grencinin hala elindeki su sisesi gibi plastik atiklar1 geri doniisiim
kutusu yerine kendilerine en yakin ¢op kutusuna atiklari goriilmektedir. Bu sonuglar bize gostermektedir ki
Ogrenciler her ne kadar farkinda ve bilgi sahibi olsalar da bu bilgi ve farkindaliklarin1 davranisa
doniistirememiglerdir. Bu ylizden yeterli gorsel ve isitsel bilgilendirme veya goniilliikk projeleri, egitimlerle, toplu
katilimli etkinliklerle bu siirdiiriilebilirlik davranis ve sifir atik yonetimin yalnizca bir farkindalik degil bir yagsam

sekli ve davranis biitiiniine doniistiiriilmelidir.
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1. Introduction

With the rapid increase in the population living in the world and the increase in the consumption of limited
resources, waste management has rapidly begun to gain importance. With the increase in waste production, waste
management policies have begun to be implemented. Today, "Zero Waste Management" has become an important
environmental policy in Turkey and around the world. The zero waste management study, which was implemented
for the first time in Turkey in the Ministry of Environment and Urbanization building and the Presidential
Complex, was implemented as follows: The deadline for transition to the system for "educational institutions" has
been determined as 31.12.2020. Educational institutions have great responsibilities in ensuring transformation in
this extremely important issue.

The aim of the study is to determine the awareness of students studying at Bayburt University in terms of Zero
Waste Management. In line with this purpose, data was collected by using the survey method, one of the
quantitative research methods. Then, these obtained data were analyzed with the help of SPSS program and the
results were presented and discussed in the light of analytical and scientific methods. The main reason for choosing
students is that zero waste practices have begun to be used extensively in campus areas, as in other sectors, and

their importance is wanted to be emphasized by raising awareness about the issue among young people.
2. Original Value

With the Stockholm Conference on Environment and People held on June 5, 1972, World Environment Day began
to be celebrated on this date. In the Environmental Declaration put forward at the conference, the basic elements
of the concept of sustainability were stated as “the current pollution carrying capacity of the environment, the
distribution of limited resources and the need for a fair and equal distribution between generations, the connection

between the environment and economic and social development, and the concept of environment and development

* This study was supported by the Scientific and Technological Research Council of Turkey (TUBITAK) within the scope of "2209-A-Undergraduate Students
Research Projects Support Program*.

Citation: Ayvacik, E. ve Yagci, M. U. (2024, May, 29-30). Determination of Bayburt University Students' Awareness in terms of Zero Waste Management. [Oral
presentation]. International Congress of Business, Econometrics and Statistics, Online, 81-86.
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as complementary concepts." "principles that emphasize" have been put forward. (Ozer, 1995: 22).

With the increase in global environmental problems in the 1980s, the "World Commission on Environment and
Development" was established by the United Nations in 1983, with the decision numbered UN 38/161, where the
concepts of development and environment were discussed together (Andre et al., 2004: 4).1987 UN Secretary
General Harlem Brundtland chaired the commission where the report titled "Our Common Future™ prepared in
2014 was presented. With this report; An attempt was made to integrate the developmental approach that was
dominant in the 1960s and the environmentalist approach that was dominant in the 1970s into the "sustainable
development"” approach (Kaypak, 2011: 24). The most widely and fundamentally used definition of the concept
of "sustainable development" by this commission is; It is expressed as "meeting the needs of present generations
without eliminating the ability of future generations to meet their needs" (United Nations, 1987: 15).

Today, the concept of sustainability is frequently used in all fields of activity. In order to achieve sustainable

development, the concept of environment should be given importance.

The concept of waste is expressed as all kinds of unwanted materials or substances that are useless, left or must
be left into the environment by the manufacturer (Chandrappa and Das, 2012: 10).

Waste management covers the processes of minimizing waste production by eliminating or minimizing the harm
to the environment and human health in the period from production to disposal of waste, and minimizing the use

of natural resources by choosing alternatives such as reuse, recovery and recycling of waste.

The term Zero Waste was first used in the mid-1970s by Chemist Paul Palmer of Zero Waste Systems Inc (ZWS,
Zero Waste Systems), which was founded in Oakland, California, United States. The company aimed to reuse the
recyclable waste chemicals generated in the electronics industry, and throughout the 1970s, large amounts of
recyclable waste chemicals, accepted without paying a certain fee, were sold to scientists, companies and
laboratory personnel. This company, which had the largest stock of laboratory chemicals in the state, sold these
chemicals at half price at that time. In 2004, the first study was given by the “Zero Waste International Alliance”

by defining zero waste. It was developed with the panel held in 2009 (Zaman, 2015: 13).

Zero Waste policy is not a policy based only on industrial waste. It can also be applied to domestic wastes because
their evaluation, transformation and separation at source are easier than other wastes. In this process, an
understanding emerges that the application area will be easier in university campuses where domestic waste is

produced intensively.

For this reason, it is believed that the sensitivity and attention shown by young people, who are the architects of
the future, on this issue will spread to all layers of society over time, and the project will also be an example for

regional universities. In addition, the study planned to be carried out will be among the pioneering studies in the
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implementation of the zero waste concept, which has come to the fore in waste management in Turkey. It is
thought that the study, which will be carried out at Bayburt University in the first stage, will later become an

example for many universities and public institutions.
3. Method

In the study, a survey was conducted to measure the awareness and perception of students studying at Bayburt

University about the practices carried out within the scope of Zero Waste Management.

To determine the level; Kavak's (2020); The scale presented in his study titled Zero Waste Management: Marmara

University Anadoluhisart Campus Example was used.

Data was obtained by applying a questionnaire prepared in line with this scale to the participants. The survey
basically consists of two parts. The first part of the survey includes questions about the demographic
characteristics of the participants (age, gender, department and class, etc.). The second part of the survey includes
guestions aimed at measuring students' awareness and perception of the practices carried out within the scope of
Zero Waste Management. (Kavak,2020).

3.1. Orneklem ve Veri Toplama

The main population of the study consists of 12289 students studying at Bayburt University.
In this case, the number of surveys to be applied

n= (Nt"2 pg)/((e”2 (N-1)+t"2 pq) )

N: Number of individuals

n: number of individuals to be sampled

p: incidence (0.05)

g: frequency of absence (1-p)(0.05)

t: specific error level

e: deviation (tolerance) value (0=0.05)

It was determined using the formula and it was calculated that approximately 373 surveys were needed. Since it
was thought that problems such as incomplete or incorrect filling of some surveys might occur, it was decided to

apply 500 surveys and make the population size 500 in order to obtain more accurate results. As a result of these
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500 surveys, incomplete and incorrectly filled surveys were removed from the research and analyzes were made
with the remaining 463 survey results. The data obtained from the study were analyzed using the SPSS 24.0
software package (SPSS Inc., Chicago, IL, USA). Frequencies will be calculated using the cross tabs section of

the descriptive statistics section of the SPSS program.
4. Findings

The feedback of 463 students studying at both Vocational Schools and faculties was benefited. The students at
our university who participated in the study study at the following faculties and VVocational Schools.

Table 1. Departments where the students participating in the study studied

Faculties Vocational School
Education Justice
Economics and Administrative .
Sciences Aydintepe
Theology Demirdzii
Humanities and Social Sciences Health Service
engineering Liberal arts
Health Sciences Technical Sciences
Art and Design
Sports Sciences
Applied Sciences
Total 463

275 of the students in the sample are female students, while 188 are male students. While 130 of the students are

studying in associate degree programs, 333 of them are continuing their education in an undergraduate program.

The tables below give the frequency levels of the analysis results. The answers given by the students first to the
questions about their perceptions of zero waste, and then to the questions measuring their awareness, are shown

in the tables below.
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Table 2. Analysis results of students' perceptions of zero waste

What is the first thing that comes to your mind when solid waste is mentioned? 35.2% — Packaging Waste

I know about zero waste management. 56.6% - Partially

What is the first thing that comes to your mind when it comes to zero waste 47.9% — Recycling waste

management?

How did you learn about zero waste management? 71.1% - From Application Examples

Do you think zero waste management is mandatory for public institutions? 70% - Yes

How can zero waste management be made more active and effective? 66.5% - Basic education should be provided

Have you witnessed zero waste management at another institution off campus? 53.8% - Yes

Zero waste management... (You can tick more than one option 60.1% - Each individual should do it himself

What do you do with your recyclable trash (like a plastic water bottle)? 45.6% - | throw it in the trash can closest to me

Table 3. Zero waste awareness analysis results of students

Yes I'm undecided No

Campus and faculty management are very sensitive to zero waste management. 40,0% 46,9% 13,2%
Staff working on campus are very sensitive to zero waste management. 43,6% 46,0% 10,4%
Campus students are very sensitive to zero waste management 33,9% 47,7% 18,4%
| separate my waste at home. 34,3% 40,2% 25,5%
| am ready to pay more taxes for zero waste management 38,7% 39,1% 22,2%
Political parties' efforts towards the environment affect my voting. 50,1% 28,3% 21,6%
The state sh_ould undertake support activities to reduce environmental pollution and 65.2% 26.1% 8.6%
prevent environmental destruction.

The subject of zero waste management was previously mentioned in a course we took. 43,4% 22,0% 34,6%
Do you think zero waste management is implemented on campus? 35,6% 40,0% 24,4%
There is sufficient information about zero waste management on campus. 33,0% 37,4% 29,6%
Training on zero waste management should be provided on our campus. 62,4% 29,2% 8,4%
There is sufficient infrastructure for zero waste management on our campus. 31,3% 44,7% 24,0%
(IjE(\)/sg though zero waste management is not a legal obligation on our campus, it should be 66.3% 28.1% 5.6%
The zero Was_te management practice initiated on campus had a positive impact on me and 52.7% 43.0% 4.3%
my surroundings.

When the analysis results are examined, it is seen that Bayburt University students have a basic understanding of
zero waste. When solid waste is mentioned, packaging waste comes to mind most of the time, and it is seen that
56.6% of them have a partial idea about zero waste. Regarding zero waste management, they say that they think
it means recycling waste, which is also partially true. A high percentage of 70% indicates that they have learned
about zero waste in which way and from the application examples, which shows that the application examples are
working and the awareness of the students has increased with these examples. Students who think that zero waste
management is mandatory in institutions said that they want to support zero waste management in these

institutions and that they volunteer. Students are of the opinion that zero waste will become widespread by



86 International Congress of Business, Econometrics and Statistics [ICOBES 2024]

providing basic training, and they think that everyone should do zero waste management themselves first.
5. Conclusion

Although students agree that the university is working on zero waste, they are undecided about whether it is
sufficient, but they think that training should be provided on the subject with a large majority of 62.4%. Likewise,
students who are willing to pay more taxes for zero waste activities think that zero waste practices should be a
legal obligation. Students, who mostly said that the subject of zero waste was touched upon in the courses they
took and that they developed awareness in this direction, stated that the zero waste management practices initiated

on the campus had a positive impact on themselves and their environment.

In addition to all these positive results, although students have a certain level of awareness and perception about
zero waste, it is seen that the behavior of this awareness cannot be reached at the desired level. Because it is
observed that a large majority of students, 45.6%, still throw away plastic waste such as water bottles in the nearest
trash can instead of the recycling bin. These results show us that although students are aware and knowledgeable,
they cannot transform this knowledge and awareness into behavior. Therefore, with sufficient visual and audio
information or volunteering projects, trainings, and mass participation events, this sustainability behavior and zero

waste management should be transformed into not only an awareness but also a lifestyle and behavior.
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1. Giris

Giiniimiizde 6grenci basarisin1 belirleyen unsurlar, sadece miifredat igerigiyle sinirli kalmamaktadir. Ogrencilerin
kendilerini giivende hissettikleri fiziksel ¢evre ve bu fiziksel ¢evrenin yaratmis oldugu algi onlarin basarili
olmasinda etkili bir rol oynamaktadir. Bu agidan bakildiginda 6grencilerin okuduklar: {iniversitelerdeki orgiit
yapisi onlarn ilerleyen donemlerinde kariyer planlamalarinda 6nemli bir etkiye sahip oldugu gercegini karsimiza
¢ikarmaktadir. Orgiit iklimi, bir organizasyonun i ¢evresinin 6znel deneyimlenen kalitesi olarak tanimlamaktadir
(Mckinney, 1983). Baska bir tanimda ise orgiit iklimi, orgiite kimligini kazandiran, calisanlarin davranis ve
tutumlarini etkileyen orgiite hakim olan 6zellikler dizisidir (Cakir, 2024). Okul iklimi ise 6grencilerin akademik
basarilarini olumlu yonde etkilemede potansiyel olarak dnemli rol oynamaktadir. Olumlu okul iklimi, 6grencilerin
kendilerini desteklenmis ve glivende hissetmelerini saglayabilmektedir. Bunun yaninda, yiiksek hizli internet
baglantisi, gilincel bilgisayarlar ve zengin kiitiiphane kaynaklar1 gibi teknolojik ve akademik alt yap1 imkanlar1 da
Ogrenci basarist icin kritik dneme sahiptir. Bu imkanlarin iyi olmasi 6grencilerin bilgi kaynaklarina erigimi

kolaylagmakta ve aragtirma becerilerini gelistirmektedir. Bdylece 6grenme deneyimleri zenginlesmektedir.

Okul iklimi, okul yasaminin niteligini ve karakterini belirleyen, normlari, hedefleri, degerleri, iligkileri, 6gretme-
ogrenme uygulamalarini ve organizasyonel yapilari igeren bir grup olgusudur (Cohen vd., 2009). Olumlu bir okul
ikliminin 6grencilerin akademik basarilarini, 6gretmenlerin ig tatminlerini ve genel okul toplulugunun refahini
artirabilecegi sdylenebilir. Okul ikliminin, &grencilerin akademik &z-yeterliklerini gelistirmesi akademik
basarilarini da etkileyecegi gibi ayn1 zamanda okul ortaminin, diger insanlarla iyi iletisim kurma ve okula duyulan
aidiyet duygusu gibi yonleri, 6grencilerin akademik yeteneklerine olan inanglarmi giiglendirerek basarilarinda

katkida bulunur. (Zysberg & Schwabsky, 2021).

Bu baglamda calismanin amaci, Ardahan Universitesi dgrencilerinin okul iklimi algilarini gesitli boyutlartyla
incelemek ve bu algilar etkileyen faktorleri belirlemektir. Bu amagla, 6grencilerin okul iklimi algilarini dlgmek

icin Terzi (2015) tarafindan gelistirilen {iniversite 6grencilerine yonelik okul iklimi algis1 6l¢egi kullanilmis olup

Atif: Borekgi, N. E. (2024, Mayis, 29-30). Universite Ogrencilerinin Okul Iklimi Algilar: Ardahan Universitesi Ornegi. [Sozli sunum]. Uluslararast isletme,
Ekonometri ve Istatistik Kongresi, Cevrimigi, 87-95.
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ve elde edilen veriler demografik degiskenler (cinsiyet, yas, boliim vb.) ile iliskilendirilerek analiz edilmistir. Bu
calisma, iiniversite iist yonetimine 6grenci memnuniyetini artirmak ve daha etkili 6grenme ortamlar1 olusturmak

icin veriye dayali 6neriler sunmay1 hedeflemektedir.
2. Literatiir Taramasi

Okul iklimi algis1 bir¢ok iilkede farkli arastirmacilar tarafindan incelenmistir. Calismalarin biiyiik cogunlugunun
orneklemi ilkdgretim 6grencilerini kapsamaktayken daha kisitl bir kismi iiniversite 6grencileri ile yiiriitiilmiistiir.
Bu caligmada, kiiltiirel farkliliklar sebebiyle ve arastirma sonuglarinin kiyaslanmasi amaciyla yerli literatiirde
yapilan ¢aligmalar taranmustir. Bu kapsamda, Taskin ve Canli (2021) tarafindan Trakya Universitesi’nde 6grenim
goren 303 ogrenci ile gerceklestirdikleri ¢aligmada, katilimeilarin cinsiyetlerine gore okul iklimi algilart farklilik
gostermezken; birinci ve dordiincii sinif 6grencileri lehine anlamli bir farklilik bulunmustur. Glindogan ve Kogak
(2017) tarafindan yapilan karma calismada ise, 552 kisiye anket ve 12 kisiye nitel goriigme yapilmistir. Arastirma
sonucunda, Usak Universitesi 6gretmen adaylarinin okul iklimi algilari ile akademik 6zyeterlilikleri arasinda
pozitif yonlii bir iliski oldugu tespit edilmistir. Benzer sekilde, farkli iniversitelerden 1147 6grenci yapilan bagka
bir ¢aligmada da okul iklimi algisi ise akademik &zyeterlilik algisi arasinda pozitif yonli iligki oldugu ortaya
konulmustur (Sayan & Tavukguoglu, 2020). Kargin Goktas ve Sentiirk (2019) tarafindan 449 spor lisesi
Ogrencileri iizerinde yapilan ¢alismada ise, 0grencilerin spora yonelik tutumlarinin artmasi okul iklimi algilariin

da artmasina neden oldugunu tespit etmislerdir.
3. Yontem, Orneklem ve Veri Toplama

Bu calisma, nicel bir calisma olup kesitsel tanimlayici arastirma 6zelligine uygun bir sekilde gergeklestirilecektir.
Anket yontemi ile toplanan veriler %95 giliven araliginda %5 anlamlilik diizeyinde degerlendirilecek olup
analizler i¢in Jamovi 2.4 programi ve SEML; eklenti paketi kullanilarak model testleri gerceklestirilmistir

(Gallucci & Jentschke, 2021; Jamovi, 2023).

Veri analizinde Dogrulayici Faktdr Analizi, I¢ Tutarlik Giivenilirligi (Cronbach’s Alpha Composite Reliability-
CR) Birlesim ve Aynisim gecerliligi (Average Extracted Variance-AVE) ve farklilik testleri (T testi, Anova)

kullanilmugtir.

Bu ¢alismanin evrenini Ardahan Universitesi 2023-2024 bahar donemi &n lisans ve lisans dgrencileri (N=5855)
olusturmaktadir. Ardahan Universitesi dgrencilerinin okul iklimi algilar1 daha 6nce arastirilmadigi igin bu evren
tercih edilmistir. Arastirmada, zaman ve maddi imkanlar dahilinde miimkiin olan en biiyiik érneklem sayisina

ulasilmaya calisilmigtir. Kolayda 6rneklem yontemi ile 339 6grenciden veri toplanarak analiz edilmistir.

Arastirma ve 6lgme yontemi nicel verilere dayali oldugundan arastirmaya ait olan veriler anket teknigi ile elde

edilmistir. Bu kapsamda calismanin birinci boliimiinde katilimeilarin cinsiyeti, yasi, smifi ve hangi boliimde
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ogrenim gordiikleri ile ilgili sosyo-demografik sorular bulunmaktadir. Katilimeilarin okul iklimi algilar1 i¢in ise
Terzi (2015) tarafindan gelistirilen {iniversite dgrencilerine yonelik okul iklimi 6lcegi kullanilmustir. Olgek, okula
baglilik (5 ifade), iletisim (6 ifade) ve 6grenme ortami (6 ifade) olmak iizere toplam 17 ifade ve ii¢ boyuttan
olusmaktadir. 5°1i likert 6lgegi (1- Kesinlikle katilmiyorum, 2- Katilmiyorum, 3- Kararsizim, 4-Katiliyorum, 5-

Kesinlikle katiliyorum) ile derecelendirilen 6lgegin giivenilirligi gelistirilen arastirmaci tarafindan (Cronbach

Alpha 0,90) yiiksek bulunmustur.

Caligmada asagidaki sorulara cevap aranacaktir:

o Ardahan {iniversitesi 0grencilerinin okul iklimi algilar1 ne diizeydedir?

o Katilimcilarin okul iklimi algilar, sosyo-demografik (cinsiyet, yas, simf, boliim) ozelliklerine gore

farklilagmakta midir?

4. Bulgular

Katilimeilarin sosyo-demografik bilgileri Tablo 1’de sunulmustur.

Tablo 1. Katilimcilara iliskin Sosyo-Demografik Verilerin Dagilimi

Degiskenler N %
Cinsiyet Kadin 216 63,7
Erkek 123 36,3
18-20 157 46,3
Yas 21-23 143 42,2
24+ 39 11,5
1.Smif 147 43,4
Sumf 2.Smif 164 48,4
3.Smif 5 15
4.Simf 23 6,8
Teknik Bilimler MYO 105 31,3
Saglik Bilimleri Fakiiltesi 90 27,1
Turizm isletmeciligi ve Otelcilik Yiksekokulu 43 13,0
Fakiilte/Myo Nihat Delibalta Géle MYO 42 12,7
Posof MYO 23 6,9
Sosyal Bilimler MYO 19 5,7
Diger 11 3,3
Toplam | 339 | 100.0

Tablo 1'e gore arastirmaya katilanlarin %63,7'si kadinlardan, %36,3"i erkeklerden olusmaktadir. Katilimcilarin
yaglarina bakildiginda %46,3"iiniin 18-20 yas araliginda, %42,2'sinin 21-23 yas araliginda ve %11,5'inin 24 yas

ve lizerinde oldugu goriilmektedir. Smif diizeylerine gore katilimcilarin %43,4'0 1. smif, %48,4'0 2. sif, %1,5'




90 Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi [[COBES 2024]

3. smif ve %6,8'1 4. siniftir.

Fakiilte/MYO dagilimina gore katilimcilarin %32,2'si Teknik Bilimler MYO, %26,5'1 Saglik Bilimleri Fakiiltesi,
%13,3" Turizm isletmeciligi ve Otelcilik Yiiksekokulu, %12,4' Nihat Delibalta Géle MYO, %6,8'i Posof MYO
ve %8,8'1 diger fakiilte ve yliksekokullardandir.

Arastirma kapsaminda okul iklimi 6lgeginin yapi giivenirligi belirlemek amaciyla Alpha katsayist incelenmistir.

Olgeklere iliskin tanimlayici istatistikler, alfa katsayisi ve basiklik carpiklik degerleri Tablo 2°de sunulmustur.

Tablo 2. Okul Iklimi Olgegine Iliskin Tanimlayici Istatistikler

Faktorler x-SS o Carpikhik | Basikhik
Okula Baglilik 2,50+1,20 | 0,90 0,629 -0,571
Tletisim 3,61£1,19 | 0,92 -0,593 -0,744
Ogrenme Ortam1 | 2,91£1,25 | 0,93 0,122 -1,11
Okul iklimi 3,04+1,10 | 0,96 0,03 -0,832

Tablo 2 incelendiginde okul iklimi ortalamasinin orta diizeyde (3,04+1,10), alt boyutlardan okula baglilik boyutu
diistik diizeyde (2,50+1,20), iletisim boyutu yiiksek diizeyde (3,61£1,19) ve son olarak 6grenme ortami boyutu
ise orta diizeyde (2,91+1,25) oldugu goriilmektedir. Tablo 2’ye gore 6lgegin ve alt boylularinin Cronbach Alfa
degerleri, verinin giivenilirliginin yiiksek oldugu gostermekte ve verilerin basiklik ve carpiklik degerlerinin +2

arasinda olmasindan 6tiirti normal dagilima sahip oldugu sdylenebilmektedir (George, D., & Mallery, M. 2010).

Aragtirma ifadelerinin gegcerliligini belirlemek amaciyla dogrulayici faktdr analizi (DFA) uygulanmistir.
Sonuglara gore, okula baglilik alt boyutu faktor yiikleri 0,603-0,886, iletisim alt boyutu faktor yiikleri 0,750-0,884
ve dgrenme ortami alt boyutu faktor yiikleri ise 0,761-0,863 arasinda oldugu goriilmiistiir. Okul iklimi dl¢eginin
uyum iyiligi endeksleri kabul edilebilir aralikta (y2 / df = 4,66; CFI1=0,92; NFI = 0,90; TLI= 0,90; GFI=0,93;
AGFI = 0,90; RMSEA= 0,10; SRMR=0,08) oldugundan arastirmanin model uyumunun saglandigi belirlenmistir
(Byrne, 2016; Kline, 2011).

Arastirmada kullanilan 6lgek ifadelerinin en yiiksek ve en diisiik puan alan ifadelerine iligkin bilgiler tabloda

verilmektedir.

Tablo 3. Olgek ifadeleri Ortalamalari

Faktorler ifadeler X-SS
Ardahan Universitesi 6grencisi olmak bir ayricaliktir 2,21+1,39
Okula Baghhk — - —
Kendimi okulumun bir pargasi gibi goriiyorum 3,17£1,50
letisi Okul yonetimi, dgrencileri uygulamalar hakkinda zamaninda bilgilendirir | 3,17+1,45
etisim
; Bir problemim oldugunda 6gretim elemanlarina danismaktan ¢ekinmem 3,85+1,38
Okulumda 6grenci merkezli bir egitim anlayisi s6z konusudur 2,60+1,41

Ogrenme Ortam

Okulumda var olan donanima kolaylikla erigebilir ve kullanabilirim 3,13+1,49
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Tabloya 3’e gore “Ardahan Universitesi 6grencisi olmak bir ayricaliktir” ifadesi en diisiik puan ortalamasina
sahipken, “Bir problemim oldugunda 6gretim elemanlarina danismaktan ¢ekinmem” ise en yiiksek ortalamaya

sahip ifadedir.

Calismada katilimecilarin okul iklimi algilariin cinsiyet, yas simif ve Ogrenim gordiikleri fakiilte/MYO
degiskenleri agisindan farkliliklar: tespiti amaciyla iki bagimsiz grup arasindaki farklilik igin T testi, {i¢ ya da

daha fazla gruplarin karsilastirmasi icin ise Tek Yonlii Varyans Analizi (ANOVA) yapilmistir.

Katilimcilarin okul iklimi ve alt boyutlari (okul iklimi, iletisim ve 6grenme ortami) ile cinsiyet degiskeni a¢isindan

farkliliklarin tespiti amaciyla yapilan analiz sonuglar1 Tablo 4’te sunulmustur.

Tablo 4. Okul Iklimi Olgeginin Cinsiyet Degiskeni A¢isindan incelenmesi

Faktor Cinsiyet N Ort SS t p
Okula Baghhk Efﬁ;i i;g gjgg 1;2 2,120 | 0,035
fletisim Ié:f;i i;g 3% 112 2,135 | 0,033
T L AR ey
Okul iklimi Iéfs;‘; i;g ggi 125 2,464 | 0,020

Tablo 4’te goriildiigii iizere, katilimcilarin cinsiyet degiskeni agisindan okul iklimi ve alt boyutlar1 puanlari
arasinda istatistiksel olarak anlamli bir fark oldugu goriilmektedir (p<0,05). Erkek katilimcilarin okul iklimi ve

alt boyutlar1 ortalamalarinin kadinlara gére daha yiiksek oldugu goriilmektedir.

Katilimcilarin okul iklimi ve alt boyutlar1 (okul iklimi, iletisim ve 6grenme ortami) ile yas degiskeni agisindan

farkliliklarin tespiti amaciyla yapilan analiz sonuglart Tablo 5’te sunulmustur.

Tablo 5. Okul iklimi Olgeginin Yas Degiskeni A¢isindan incelenmesi

Faktor Yas N Ort SS F p Fark
18-20 157 2,57 1,14
. 21-23 143 2,28 1,15
Okula Baghhk 24-26 19 2.39 1.24 6.77 <.001 4>1,2,3
27+ 20 3,68 1,36
18-20 157 3,70 1,14
oL 21-23 | 143 | 3,39 | 1,23
Iletisim 2426 19 3.84 1,02 4.20 0.010 4>2
27+ 20 4,28 1,20
18-20 157 3,07 1,14
(")grenme 21-23 143 2,64 1,28
Ortam 2026 | 19 | 273 | 117 | °33 | 0001 | 4>23
27+ 20 3,81 | 1,30
18-20 157 3,14 1,00
i 21-23 143 2,80 1,11
OKkul IKklimi 2426 19 3.02 1,00 6.21 0.001 4>1.2,3
27+ 20 3,94 | 1,23
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Tablo 5’te goriildiigii iizere, katilimcilarin yas degiskeni acisindan okul iklimi ve alt boyutlar1 puanlar1 arasinda
istatistiksel olarak anlamli bir fark oldugu goriilmektedir (p<0,05). Fark yaratan grubun tespiti i¢in Tukey
uygulanmustir. 27 yas ve iizeri katilimcilarin okul iklimi ve alt boyutlar1 ortalamalarinin genel olarak diger

gruplardan daha yiiksek oldugu goriilmektedir.

Katilimcilarin okul iklimi ve alt boyutlar1 (okul iklimi, iletisim ve 6grenme ortami) ile sinif diizeyleri degiskeni

acisindan farkliliklarin tespiti amaciyla yapilan analiz sonuglart Tablo 6’da sunulmustur.

Tablo 6. Okul Iklimi Olceginin Simf Diizeyi Degiskeni A¢isindan incelenmesi

Faktor Sumif N Ort SS F p Fark
1 147 | 2,60 | 1,14
2 164 | 2,55 | 1,26
Okula Baghhk 13,00 <.001 4<1,2
3 5 2,20 | 1,41
4 23 | 1,59 | 0,65
1 147 | 3,75 | 1,12
. 2 164 | 3,62 | 1,23
Iletisim 7,36 0.002 4<1,2
3 5 3,9 | 111
4 23 | 2,62 | 1,03
1 147 | 3,19 | 1,10
2 164 | 2,82 | 1,32
Ogrenme 15,83 | <.001 | 4<12
Ortam 3 5 2,80 | 1,16
4 23 | 1,79 | 0,84
1 147 | 321 | 0,99
. 2 164 | 3,02 | 1,16
Okul iklimi 1499 | <.001 | 4<1.2
3 5 301 | 1,13
4 23 | 2,03 | 0,72

Tablo 6’da goriildiigii lizere, katilimcilarin sinif diizeyi degiskeni agisindan okul iklimi ve alt boyutlar1 puanlari
arasinda istatistiksel olarak anlamli bir fark oldugu goriilmektedir (p<0,05). Fark yaratan grubun tespiti i¢in Tukey
uygulanmustir. 4. snifta 6grenim goren 6grencilerin okul iklimi ve alt boyutlar1 ortalamalarinin 1. ve 2. sinifta

Ogrenim goren 6grencilere gore daha diisiik oldugu goriilmektedir.

Ogrencilerin okul iklimi ve alt boyutlari (okul iklimi, iletisim ve 6grenme ortami) ile dgrenim gordiikleri birim

degiskeni acisindan farkliliklarin tespiti amaciyla yapilan analiz sonuglar1 Tablo 7°da sunulmustur.
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Tablo 7. Okul Iklimi Olgeginin Ogrenim Gériilen Birim Degiskeni A¢isindan incelenmesi

Faktor Fakiilte N Ort SS F p Fark
1. Teknik Bilimler MYO 104 | 252 | 1,31
2. Saglik Bilimleri Fakiiltesi 90 2,09 0,95
3. Turizm Isletmeciligi 43 2,68 1,03
Okula Baghlik | 4. Nihat Delibalta Gole MYO 42 3,07 | 1,25 4,70 <.001 4>2
5. Posof MYO 23 2,75 | 1,35
6. Sosyal Bilimler MYO 19 2,65 | 1,25
7. Diger 11 2,02 | 0,99

1. Teknik Bilimler MYO 104 | 345 | 1,22
2. Saglik Bilimleri Fakiiltesi 90 3,05 1,08

3. Turizm Isletmeciligi 43 419 | 0,73 3451
iletisim 4. Nihat Delibalta Goéle MYO 42 4,51 0,72 17,98 <.001 3,4,5>2
5. Posof MYO 23 4,09 1,13
6. Sosyal Bilimler MYO 19 3,59 1,51
7. Diger 11 3,00 1,14

1. Teknik Bilimler MYO 104 | 2,74 | 1,36
2. Saglik Bilimleri Fakiiltesi 90 2,54 1,03

. 3. Turizm 1$1etmeciligi 43 3,11 1,00
Ogrrf:n‘:‘le 4. Nihat Delibalta Gole MYO | 42 | 3,74 | 1,10 | 7,72 | <.001 45>>1§2
5. Posof MYO 23 3,38 1,26
6. Sosyal Bilimler MYO 19 3,15 | 1,43
7. Diger 11 2,21 0,95
1. Teknik Bilimler MYO 104 2,92 1,18
2. Saglik Bilimleri Fakiiltesi 90 2,59 0,91
3. Turizm 1sletmeciligi 43 3,36 0,81
Okul iklimi | 4. Nihat Delibalta Gole MYO | 42 | 382 | 0,88 | 1146 | <001 | 02
5. Posof MYO 23 3,45 1,09
6. Sosyal Bilimler MYO 19 3,16 1,29
7. Diger 11 2,43 0,83

Tablo 7°de goriildiigii gibi, katilimcilarin 6grenim gordiikleri fakiilte/MY O degiskeni agisindan okul iklimi ve alt
boyutlar1 puanlar arasinda istatistiksel olarak anlamli bir fark oldugu goriilmektedir (p<0,05). Fark yaratan
grubun tespiti icin Tukey uygulanmistir. Genel olarak Turizm Isletmeciligi ile ilgelerde bulunan Nihat Delibalta
Gole MYO ve Posof MYO birimleri, Teknik Bilimler MYO ve Saglik Bilimleri Fakiiltesi’'ne gore daha yiiksek

ortalamaya sahiptir.
5. Sonug

Calismada, arastirma sorular1 gergevesinde dncelikle Ardahan Universitesi dgrencilerinin okul iklimi algilarinm
tespiti i¢in Ol¢ekteki ifadelere iliskin ortalamalardan yola ¢ikilarak cevap bulunmustur. Bu kapsamda, hem mevcut
caligmanin 6l¢ek ortalamalarinin daha rahat goriilmesi hem de bu ¢alismada kullanilan anketi bagka iiniversitelere

uygulayan c¢aligmalar1 karsilagtirmak amactyla okul iklimi ve alt boyutlarina iliskin ortalamalar Tablo 8’de
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verilmistir.

Tablo 8. Arastirmanin Diger Caligmalarla Karsilastirilmasi

Mevcut Calisma Erarslan (2018) Culcuoglu ve Sentiirk (2021) Celik vd. (2017)
Adnan Menderes ve Hasan Mugla Sitki1 Kogman s
.o L .2 o . Balikesir Universitesi-

Ardahan Universitesi Kalyoncu Universitesi Universitesi Spor Bilimleri Necatibey Esitim Fakiiltesi

Egitim Fakiilteleri Fakiiltesi ceatibey B8 uites
Okula Baglilik 2,50+1,20 3,09+0,93 3,97 3,1340,91
Tletisim 3,61£1,19 3,38+0,38 3,90 3,2440,87
Ogrenme Ortan 2,91+1,25 3,32+0,82 3,79 3,35+1,01
Okul iklimi 3,04+1,10 3,27+,74 3,88 3,23+0,79

Tablo 8 incelendiginde, Ardahan Universitesi genel okul puani diger ¢alismalardaki iiniversitelere gore daha
diisiikken, iletisim alt boyutu olarak ikinci sirada yer almaktadir. Bu durum, 6grencilerin okula baglilik ve
ogrenme ortan degiskenleri agisindan dezavantajli durumda oldugunu gésterirken; Ardahan Universitesi gretim

elemanlarinin iletisim noktasinda 6grencilerin okul iklimi algilarini pozitif yonde etkiledigini gdstermektedir.

Calismanin ikinci sorusu olan “Katilimcilarin okul iklimi algilari, sosyo-demografik (cinsiyet, yas, sinif, boliim)
ozelliklerine gore farklilasmakta midir?” ifadesine cevap verebilmek amaciyla yapilan farklilik testleri
sonuglarina gore, erkek katilimeilarin okul iklimi ve alt boyutlar1 ortalamalari kadin katilimcilara gore daha
yiiksek oldugu tespit edilmistir. Bu durum, kadinlarin ayrintilara daha dikkat etmesi sebebiyle begenme

kriterlerinin daha yiiksek olmasi ile agiklanabilir.

Katilimcilarin okul iklimi ve alt boyutlar1 ortalamalar1 yas degiskeni agisindan degerlendirildiginde, 27 yas ve
tizeri katilimcilarin diger yas gruplarina gore okul iklimi algilarinin daha yiiksek oldugu séylenebilir. Bu duruma
27 yas ve lizerindeki 6grencilerin olgunluk diizeylerinin daha yiiksek olmasi ve daha giiclii sosyal aglar insa

edebilmeleri neden oldugu diistiniilmektedir.

Katilimeilarin okul iklimi ve alt boyutlari ortalamalar sinif diizeyleri agisindan degerlendirildiginde, birinci ve
ikinci sinifta 6grenim gdren 6grencilerin okul iklimi ve alt boyutlar algilarinin doérdiincii sinifa gore daha yiiksek
oldugu sdylenebilir. Universiteye yeni baglayan dgrencilerin okul hayatim kesfetme ¢abalar1, heyecanlari ve daha

diisiik akademik baski hissetmeleri, onlarin okul iklimi algilarm artiran nedenler oldugu diisiiniilmektedir.

Son olarak ogrencilerin okul iklimi ve alt boyutlar1 ortalamalari 6grenim gordiikleri birim bazinda
degerlendirildiginde, il¢elerde okuyan 6grencilerin merkezde okuyan dgrencilere gore daha yiiksek okul iklimi
ortalamalara sahip oldugu goriilmektedir. bu duruma ilgelerdeki 6gretim elemani, okul idaresi ve Ogrenci

iletisimin daha ytiksek olmasi, 6grenicinin okul ortamini sosyal bir ortam olarak gdrmesi neden olabilmektedir.
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1. Introduction

The factors determining student success are no longer limited to curriculum content. The physical environment in
which students feel safe and the perception created by this environment play an effective role in their success.
From this perspective, the organisational structure of the universities where students study has an important impact
on their future career planning. The term 'organisational climate' is defined as the subjectively experienced quality
of the internal environment of an organisation (McKinney, 1983). In another definition, organisational climate is
a set of characteristics that give the organisation its identity and affect the behaviours and attitudes of employees
(Cakar, 2024). School climate plays a potentially important role in positively affecting students' academic
achievement. Positive school climate can make students feel supported and safe. In addition, technological and
academic infrastructure facilities such as high-speed internet connection, up-to-date computers and rich library
resources are also critical for student success. The availability of these facilities facilitates students' access to

information resources and improves their research skills. Consequently, learning experiences are enriched.

School climate is a group phenomenon that determines the quality and character of school life and includes norms,
goals, values, relationships, teaching-learning practices and organisational structures (Cohen et al., 2009). It can
be said that a positive school climate can increase students' academic achievement, teachers' job satisfaction and
the well-being of the overall school community. Concurrently, aspects of the school climate, such as effective
communication with others and a sense of belonging to the school, contribute to students' success by reinforcing
their belief in their academic abilities (Zysberg & Schwabsky, 2021).

The objective of this study is to examine the perceptions of Ardahan University students regarding the school
climate in various dimensions, and to determine the factors that influence these perceptions. To this end, the
school climate perception scale for university students, as developed by Terzi (2015), was employed to gauge
students' perceptions of the school climate, with the resulting data subjected to analysis in relation to a range of
demographic variables, including gender, age, and department. This study is intended to furnish university senior

management with data-driven recommendations to enhance student satisfaction and foster more efficacious

Citation: Borekgi, N. E. (2024, May, 29-30). University Students' Perceptions of School Climate: Ardahan University Case. [Oral presentation]. International Congress
of Business, Econometrics and Statistics, Online, 96-104.
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learning environments.
2. Literature Review

The perception of school climate has been analysed by numerous researchers in a multitude of countries. While
the majority of the studies included a sample of primary school students, a limited number of studies were
conducted with university students. In this study, studies in the domestic literature were reviewed due to cultural
differences and in order to compare the results of the research. In this context, the study conducted by Taskin and
Canl1 (2021) with 303 students studying at Trakya University revealed that while the school climate perceptions
of the participants did not differ according to their gender, a significant difference was found in favour of first and
fourth year students. In the mixed study conducted by Giindogan and Kogak (2017), 552 people were surveyed
and 12 people were interviewed qualitatively. The results of the study indicated a positive relationship between
school climate perceptions and academic self-efficacy of prospective teachers at Usak University. Similarly, in
another study conducted with 1,147 students from different universities, it was demonstrated that there was a
positive relationship between school climate perception and academic self-efficacy perception (Sayan &
Tavukguoglu, 2020). In the study conducted by Kargin Goktas and Sentiirk (2019) on 449 students attending
sports high schools, it was demonstrated that an increase in students' attitudes towards sports was accompanied

by an increase in their perception of school climate.
3. Methodology, Sampling and Data Collection

This study is a quantitative study and will be carried out in accordance with cross-sectional descriptive research.
The data collected by questionnaire method will be evaluated at the 95% confidence interval and 5% significance
level. Model tests were performed using the Jamovi 2.4 program and SEMLj plug-in package for analyses
(Gallucci & Jentschke, 2021; Jamovi, 2023).

The data were analysed using confirmatory factor analysis, internal consistency reliability (Cronbach's alpha
composite reliability-CR), convergent and discriminant validity (average extracted variance-AVE), and difference
tests (t-test, ANOVA).

The population of this study consisted of students at Ardahan University, enrolled in the 2023-2024 spring term,
who were either associate or undergraduate students (N=5855). This population was selected because no previous
research had been conducted on the perceptions of Ardahan University students regarding the school climate. In
the research, the objective was to obtain the largest possible sample size within the time and financial constraints.

Data were collected and analysed from 339 students using the convenience sampling method.

As the research and measurement method is based on quantitative data, the data belonging to the research were

obtained by questionnaire technique. In this context, in the first part of the study, there are socio-demographic
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guestions about the gender, age, class and department of the participants. For the participants' perceptions of
school climate, the school climate scale for university students developed by Terzi (2015) was used. The scale
comprises a total of 17 statements, organised into three dimensions: commitment to school (5 statements),
communication (6 statements) and learning environment (6 statements). The reliability of the scale was found to

be high by the researcher (Cronbach Alpha 0.90) using a 5-point Likert scale (1- Strongly disagree, 2- Disagree,

3- Undecided, 4- Agree, 5- Strongly agree).

In the study, answers to the following questions will be sought:

o What is the level of school climate perceptions of Ardahan University students?

o Does the perception of the school climate differ according to the socio-demographic characteristics of the

participants (gender, age, class, department)?

4. Bulgular

Socio-demographic information of the participants is presented in Table 1.

Table 1. Distribution of socio-demographic data of the participants

Variables N %
Female 216 Gender
Gender
Male 123 36,3
18-20 157 Age
Age 21-23 143 42,2
24+ 39 115
1st class 147 | Class level
2nd class 164 48,4
Class level
3rd class 5 15
4th class 23 6,8
Faculty/
Technical Sciences Vocational School 104 | Vocational
School
Faculty of Health Sciences 90 27,1
Faculty/ -
Vocational School of Tourism Management 43 13,0
School Nihat Delibalta Gole Vocational School 42 12,7
Posof Vocational School 23 6,9
Social Sciences Vocational School 19 57
Others 11 33
Total | 339 100.0

Table 1 indicates that 63.7% of the participants were female, while 36.3% were male. Upon analysis of the
participants' ages, it becomes evident that 46.3% of them are between the ages of 18 and 20, 42.2% are between
the ages of 21 and 23, and 11.5% are 24 years of age or older. In terms of grade levels, 43.4% of the participants

were in the first grade, 48.4% were in the second grade, 1.5% were in the third grade and 6.8% were in the fourth

grade.
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The distribution of faculties and colleges revealed that 32.2% of the participants were from the Technical Sciences
Vocational School, 26.5% from the Faculty of Health Sciences, 13.3% from the School of Tourism Management
and Hotel Management, 12.4% from the Nihat Delibalta Gole Vocational School, 6.8% from the Posof Vocational

School and 8.8% from other faculties and colleges.

In order to ascertain the construct reliability, the Alpha coefficient of the school climate scale was analysed as
part of the research process. Table 2 presents the descriptive statistics, alpha coefficient, and kurtosis, skewness

values of the scales.

Table 2. Descriptive statistics related to school climate scale

Factors x-SS o Skewness | Kurtosis
Commitment to School 2,50£1,20 0,90 0,629 -0,571
Communication 3,61+1,19 0,92 -0,593 -0,744
Learning Environment 2,91+1,25 0,93 0,122 -1,11
School Climate 3,04+1,10 0,96 0,03 -0,832

Upon analysis of Table 2, it becomes evident that the average school climate is situated at a medium level (3.04
+ 1.10), the school commitment dimension is at a low level (2.50 £ 1.20), the communication dimension is at a
high level (3.61 + 1.19), and finally, the learning environment dimension is at a medium level (2.91 & 1.25). Table
2 indicates that the Cronbach's alpha values of the scale and its sub-dimensions demonstrate high reliability,
suggesting that the data exhibit a normal distribution. This is evidenced by the kurtosis and skewness values,
which fall within the range of £2 (George, D., & Mallery, M. 2010).

To ascertain the validity of the research statements, a confirmatory factor analysis (CFA) was conducted. The
results indicated that the factor loads of the school engagement sub-dimension ranged from 0.603 to 0.886, the
factor loads of the communication sub-dimension were between 0.750 and 0.884, and the factor loads of the
learning environment sub-dimension were between 0.761 and 0.863. Since the goodness of fit indices of the school
climate scale were within the acceptable range (x2 / df = 4.66; CFI = 0.92; NFI = 0.90; TLI = 0.90; GFI = 0.93;
AGFI = 0.90; RMSEA = 0.10; SRMR = 0.08), it was determined that the model fit of the research was achieved
(Byrne, 2016; Kline, 2011).

The table below provides information about the highest and lowest scoring statements of the scale used in the

study.
Table 3. Scale statements averages

Factors Statements X-SS
Commitment to It is a privilege to be a student of Ardahan University. 2,21+1,39
School I see myself as a part of my school. 3,17£1,50
o School management informs students about the applications in a timely manner. 3,17+1,45

Communication -

I do not hesitate to consult lecturers when | have a problem. 3,85+1,38
Learning My school has a student-centred education approach. 2,60+1,41

Environment I can easily access and use the equipment available in my school. 3,13+1,49
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According to Table 3, the statement "Being a student of Ardahan University is a privilege" has the lowest mean

score, while "I do not hesitate to consult the lecturers when | have a problem™ has the highest mean score.

In order to ascertain the differences in the participants' perceptions of school climate in terms of gender, age, class
and faculty/vocational school variables, the T-test was employed to assess the discrepancy between two
independent groups, while the One-Way Analysis of Variance (ANOVA) was utilised for the comparison of three

or more groups.

The results of the analyses conducted to determine the differences between the participants in terms of school
climate and its sub-dimensions (school climate, communication and learning environment) and gender variables

are presented in Table 4.

Table 4. Investigation of school climate scale in terms of gender variable

Factor Gender N Avg sD t p
Commitment to Female 216 | 2,39 1,10
School Male | 123 | 2569 | 135 | 2120 | 0.0%5

Female 216 | 3,51 1,19

Communication Male 123 3.79 118 -2,135 0,033
Learning Female 216 | 2,78 1,17

Environment Male 123 3,14 1,34 -2.441 0,023

School Climate | —remale | 216 | 2,92 | 1,02 |, yo/ | 0090

Male 123 | 324 | 119

As demonstrated in Table 4, there is a statistically significant difference between the scores of school climate and
its sub-dimensions in terms of gender (p < 0.05). The mean scores of male participants on school climate and its

sub-dimensions are observed to be higher than those of female participants.

The results of the analyses conducted to determine the differences between the participants' school climate and its
sub-dimensions (school climate, communication and learning environment) and age variables are presented in
Table 5.

Table 5. Analysing the school climate scale in terms of age variable

Factor Age N Avg SD F p Difference
18-20 | 157 | 2,57 1,14
Commitmentto | 21-23 143 2,28 1,15
School 24-26 19 2,39 1,24

27+ 20 3,68 | 1,36
18-20 157 3,70 1,14
21-23 | 143 | 3,39 1,23
24-26 19 3,84 | 1,02
27+ 20 428 | 1,20
18-20 157 3,07 1,14
Learning 21-23 143 2,64 1,28
Environment 24-26 19 2,73 1,17
27+ 20 3,81 1,30
18-20 | 157 | 3,14 | 1,00
21-23 | 143 | 2,80 | 1,11
24-26 19 3,02 1,00
27+ 20 3,94 | 1,23

6.77 | <.001 4>1,2,3

Communication 4.20 0.010 4>2

6.33 | 0.001 4>23

School Climate 6.21 0.001 4>1,2,3
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As can be seen in Table 5, there is a statistically significant difference between the participants' scores on the
school climate and sub-dimensions in relation to the age variable (p<0.05). Tukey was used to identify the group
that made the difference. Participants aged 27 and above have higher mean scores for school climate and its sub-

dimensions than the other groups in general.

The results of the analyses carried out to determine the differences between the participants' school climate and
its sub-dimensions (school climate, communication and learning environment) and their grade levels are presented
in Table 6.

Table 6. Investigation of school climate scale in terms of grade level variable

Class .
Factor Level N Avg SD F p Difference

1 147 | 2,60 | 1,14
164 | 255 | 1,26
5 220 | 141
23 159 | 0,65
147 | 3,75 | 1,12
164 | 362 | 1,23
5 3,90 | 111

Commitment to
School

13,00 | <.001 4<1,2

Communication 7,36 0.002 4<1,2

23 2,62 | 1,03

147 | 319 | 1,10

Learning 164 | 2,82 | 1,32

Environment

15,83 | <.001 4<1,2
5 2,80 | 1,16

23 1,79 | 0,84

147 | 3,21 | 0,99

164 | 3,02 | 1,16

School Climate 14,99 <.001 4<1,2

5 301 | 1,13

AW I PO DN

23 2,03 | 0,72

As can be seen in Table 6, there is a statistically significant difference between the participants' scores on the
school climate and the sub-dimensions in relation to the year level variable (p<0.05). Tukey was used to identify
the group that made a difference. It can be seen that the mean scores of the 4th graders on school climate and its

sub-dimensions are lower than those of the 1st and 2nd graders.

The results of the analyses carried out to determine the differences between the school climate and its sub-
dimensions (school climate, communication and learning environment) and the students' study unit are presented
in Table 7.
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Table 7. Investigation of the school climate scale in terms of the unit of study variable

Factor Faculty/ Vocational N Avg SD F p Difference
School
1. Technical Sciences* 104 | 2,52 | 1,31
2. FacSuCIité/nc:;SHeaIth 90 209 | 095
Commitment to 3. Tourism Management 43 2,68 1,03 470 <001 452
School 4. Nihat Delibalta Gole* 42 3,07 | 1,25 ! :
5. Posof* 23 2,75 | 1,35
6. Social Sciences* 19 2,65 | 1,25
7. Others 11 2,02 | 0,99
1. Technical Sciences* 104 | 345 | 1,22
2. Facult
3. Tourism Management | 43 | 4,19 | 0,73 3,4>1
Communication ™4 "Nipa¢ Delibalta Gole* | 42 | 4,51 | 072 | 17:98 | <.001 | 3,45>2
5. Posof* 23 4,09 | 1,13
6. Social Sciences* 19 359 | 1,51
7. Others 11 3,00 | 1,14
1. Technical Sciences* 104 | 2,74 | 1,36
2. Facul_ty of Health 90 254 | 1,03
Sciences
Learning 3. Tourism Management 43 3,11 | 1,00 - < 001 4512
Environment 4. Nihat Delibalta Gole* 42 3,74 | 1,10 ! : 5>2
5. Posof* 23 3,38 | 1,26
6. Social Sciences* 19 3,15 | 1,43
7. Others 11 2,21 | 0,95
1. Technical Sciences* 104 | 2,92 | 1,18
2. FacSuCIitg/ntél;sHealth 90 259 | 0,01
) 3. Tourism Management 43 3,36 | 0,81 4512
School Climate |4 'Nihat Delibalta Gole* | 42 | 382 | 088 | 1146 | <001 ) 55,
5. Posof* 23 3,45 | 1,09
6. Social Sciences* 19 3,16 | 1,29
7. Others 11 2,43 | 0,83

* Vocational School

As can be seen in Table 7, there is a statistically significant difference between the scores of the school climate
and its sub-dimensions in relation to the Faculty/MYO variable in which the participants study (p<0.05). Tukey
was used to determine the group that made a difference. In general, the Tourism Management and Nihat Delibalta
Gole Vocational School and Posof Vocational School units in the districts have higher averages than the Technical

Sciences Vocational School and the Faculty of Health Sciences.
5. Conclusion

In the study, within the framework of the research questions, in order to determine the perceptions of school
climate among the students of Ardahan University, firstly, answers were found based on the averages related to

the statements in the scale. In this regard, the mean scores related to school climate and its sub-dimensions are
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presented in Table 8 in order to see the scale mean scores of the current study more easily and to compare the

studies that used the questionnaire used in this study with other universities.

Table 8. Comparison of the research with other studies

Current Study Erarslan (2018) Culcuoglu ve Sentiirk (2021) Celik vd. (2017)
Adnan Menderes and Hasan . - Balikesir University-
Ardahan University Kalyoncu University Faculties Mugla Sitki Kogman University Necatibey Faculty of
- Faculty of Sport Sciences -
of Education Education
Commitment to 2.50+1.20 3,09+0,93 3,97 3,13+£0,91
School
Communication 3,61£1,19 3,38+0,88 3,90 3,24+0,87
Le_arnlng 291125 3,32+0,82 3,79 3,35+1,01
Environment

School Climate 3,04+1,10 3,27+,74 3,88 3,23+0,79

Analysis of Table 8 shows that although Ardahan University's overall school score is lower than the universities
in other studies, it ranks second in terms of the communication sub-dimension. While this situation shows that
students are in a disadvantaged situation in terms of school commitment and learning environment variables, it
shows that Ardahan University lecturers positively influence students' perceptions of school climate at the point

of communication.

According to the results of the difference tests conducted to answer the second question of the study, "Do
participants' perceptions of school climate differ according to their socio-demographic characteristics (gender,
age, grade, department)?", it was found that the mean scores of male participants in school climate and its sub-
dimensions were higher than those of female participants. This situation can be explained by the fact that women

have higher liking criteria because they pay more attention to details.

When the mean scores of the participants' school climate and its sub-dimensions were evaluated in relation to the
age variable, it can be said that the participants aged 27 and over have a higher perception of the school climate
compared to other age groups. It is assumed that this is due to the higher level of maturity of students aged 27 and

over and their ability to build stronger social networks.

When the means of the participants' perceptions of school climate and its sub-dimensions are evaluated in relation
to class levels, it can be said that the perceptions of school climate and its sub-dimensions are higher for first and
second year students than for fourth year students. It is assumed that the new students' efforts to discover school
life, their excitement and the feeling of less academic pressure are the reasons that increase their perceptions of

school climate.

Finally, when the mean values of the students' school climate and its sub-dimensions are evaluated on the basis
of the unit of study, it can be seen that the students studying in the districts have higher school climate mean

values than the students studying in the centre. this situation may be caused by the higher level of communication
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between the teachers, the school administration and the students in the districts and by the fact that the students

see the school environment as a social environment.
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1. Giris

Biiyiime ve kalkinmanin en temel unsuru yatirimlardir. Ulkeler, nitelikli blgelerde ve nitelik arz eden sektorlerde
yatirimlar tesvik etmek icin gayret sarf ederler. Bu durum, iilkelerin uluslararasi yatirimlari daha fazla kendi
iilkelerine ¢gekebilmeleri i¢in birbirleriyle yaris halinde olmasina sebep olmustur (Sahin ve Uysal, 2011; 112).
Devletler tesvikleri kullanarak kendi ekonomik imkéanlar ile yatirim yapamadigi bolgelere, 6zel tesebbiisiin
ekonomik giictinii kullanarak yatirim yapilmasini saglayabilmektedir (Selim, Koctiirk ve Eryigit, 2014). Tesvikler
belirli amagclar1 gergeklestirmek icin devletler tarafindan sik sik bagvurulan énemli birer kamusal yonlendirme
unsuru olup giiniimiizde diinyada meydana gelen sosyal ve ekonomik iliskilerdeki degisimlerden dolay1 da 6nemi

artmistir (Kutlu, Hacikdyli, 2007).

Bolgesel kalkinma igin gelistirilecek olan yatirim anlayisi, yatirimlara tesvik saglama egilimi ve temel ekonomik
yasal korumalar saglanmasi gibi temelde iki dnermeye dayanir (Barton, 2005). Gelismekte olan iilkeler igin
yatirim tesviklerinin temelinde hem diinyadaki gelismelere ve degisimlere uyum saglanmasi hem de tilkedeki
degisimleri kapsayan ve degisimlere aninda uyarlanabilen 6zellikde olmasi oldukc¢a onemlidir (Giilmez ve

Yalman, 2010).
2. Literatiir Taramasi

Onocak (2015) Yatirim Tesvikleri, Tesviklerin Muhasebelestirilmesi Ve Tesviklerin Isletme Performansi Uzerine
Etkilerinin Belirlenmesine Y&nelik Bir Arastirma: Sivas Ornegi Biirokratik engellerin olmadig, prosediirlerin en
aza indirgendigi, danismanlik hizmetlerinin yatirnmeilara maliyet yiiklemedigi bir sistemde, tesvikler daha fazla
yatirimciya hitap edecek ve daha etkin olacaktir. Yayar ve Demir (2015) Firmanin ¢alisan sayisinin fazla olmasina
gore tesviklerden yararlanma durumunun farklilik gosterip gostermedigi analiz edilmis ancak, istenilen dnem
seviyesinde istatistiki olarak anlamli bulunamamistir. 9 kisiden daha fazla is¢i calistiran firmalarin %75,9’u

tesviklerden yararlanirken, 10 kisiden daha az isci galistiran firmalarda bu oran %61,7 olarak belirlenmistir.

Auf: Yolci, M. (2024, Mayss, 29-30). Tesviklerden Yararlanan Isletmelerin TRA2 Bolgesine Yatinm Yaparken Kargilastiklar: Giigliikler. [Sozlii sunum]. Uluslararast
Isletme, Ekonometri ve Istatistik Kongresi, Cevrimigi, 105-109.
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Recepoglu ve Deger (2016) Tiirkiye’de Bolgesel Yatirrm Tesviklerinin Bolgesel Ekonomik Biiyiime Uzerine
Etkisi: Diizey 2 Bolgeleri Uzerine Panel Veri Analizle Calismada elde edilen bulgulara gore az gelismis
bolgelerde tegviklerin kisa donemde zayif biiyiime etkilerine yol agmasina ragmen uzun dénemde bu bolgelerin
ekonomik kalkinmalarina daha fazla katki sagladig1 goriilmektedir. Kiligaslan ve Kili¢c (2016) Mali Tesviklerin
Yatirim Kararlarina Etkisi: Sakarya ili Ornegi Sakarya ilinin bulundugu 2. Bélgeye uygulanan yatirimlar,
yatirimcilarin kararlarmi sektor secimi, yatirimin yapilacagi il se¢imi ve yeni yatirim karar1 alma ydniinden

etkilememektedir. Yatirim tesvikleri yatirimcilarin kararlarini yalnizca zamanlama agisindan etkileyebilmektedir.
3. Yontem, Orneklem ve Veri Toplama

Aragtirmada anket yontemi uygulanmistir. Anketin gelistirilmesi siirecinde; ilgili arastirmalar ve literatiir
calismalar1 incelenmig, sorularda ifadelerin kisa ve kolay anlasilabilir olmasina 6zen gosterilmistir. Anket

formunda kapali uglu, yar1 kapali uglu ve besli likert 6lgegi soru tiplerine yer verilmistir.

Aragtirmanin konusu “yatirim tegvikleri”, alan1 “TRA2 bolgesi”, ana kiitle “TRA2 bdlgesinde yatirim tegviki alan
170 isletme”, 6rneklem yapisi “TRA2 bolgesinde yatirim tesviki alan 100 isletme”, veri toplama yontemi olarak
anket, veri degerlemede ise giivenirlik analizi, normallik analizi, frekans tablolari, ¢capraz tablolar, korelasyon, t-
testi, tek yonlii varyans analizi (ANOVA), bagimsiz 6rneklem (Non-parametrtic K Independent Samples Test)
testleri ile smirlandirilmistir. Ayrica arastirma; anket uygulamasi esnasinda, firma yoneticilerinin, firmanin

mevcut durumu ile faaliyet sonuglar1 hakkinda dogru bilgiler verdigi varsayilarak yapilmistir.
4. Bulgular

Aragtirmada isletmelerin TRA2 bolgesine yatirim yaparken karsilagtiklar giicliikleri ¢ok Onemsizden g¢ok

onemliye gore kendi agisindan degerlendirmeleri istenmistir.

Tablo 1. Isletmelerin TRA2 Bolgesine Yatirim Yaparken Karsilastiklar1 Sorunlarin Ortalama Olarak Onem Dereceleri

TRAZ2 Bolgesine Yatirinm Yapilirken Karsilagilan Sorunlar | Ortalamalar
Kalifiye Eleman Bulunamamast 4,08
Biirokratik Engellemeler 3,43
Prosediirlerin Yogunlugu 3,55
Yatirim Kiiltliriiniin Yayginlasmamast 3,39
Tedarik¢i Eksikligi 3,66
Kredi Faiz ve Vadelerinin Uygunsuzlugu 4,12
Yatirim Sektoriiniin Bulunmamasi 3,73
Kredi Kaynaklarina Erisim Zorluklari 3,90
Teminat Yetersizligi 3,45
Hammadde Temininde Yetersizlik 3,16
Pazarlama Sorunlari 3,36
Yatirim i¢in Uygun Arazi Bulunamamasi 3,08
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Tablo 1 incelendiginde; isletmelerin TRA2 bdlgesinde yatirim yaparken karsilastiklar: sorunlardan kredi faiz ve
vadelerinin uygunsuzlugu, bolgede kalifiye eleman bulunamamasi sorunlarin1i ¢ok Onemli gordiikleri
anlasilmaktadir. Ulkemizin tamami icin genel bir sorun olarak &n plana cikan kredi faiz ve vadelerinin
uygunsuzlugu sorunu TRA2 bélgesi icinde dnem derecesi yiiksek bir sorun olarak karsimiza ¢ikmaktadir. Ayrica
bu sorunun dénemsel bir nitelik tasidig diistiniilmektedir. Ciinkii su an i¢cinde bulunulan ekonomik konjonktiir
nedeniyle kredi faiz ve vadelerinin yatirimcilar agisindan ¢ok elverisli olmadig1 goriilmektedir. TRA2 bolgesinde
yatirim yapan firmalarin yasadigi en 6nemli ikinci sorun, bolgede kalifiye eleman bulunamamasi sorunu bolgeye
0zgl ve bolge agisindan kalict bir sorun oldugu diisiiniilmektedir. Bolgedeki isgiiciiniin biiyiik bir kism1 vasifsiz
isgilictinden olugmaktadir. Diger bir ifadeyle kalifiye isgiicii yok denilecek kadar azdir. Bu sorunun ¢éziimii i¢in
devlet kurumlarinin agmis oldugu cesitli kurslarin ve egitimlerin yetersiz kaldig1 goriilmektedir. Bolgede yatirim
yaparken karsilagilan, 6nem derecesi en az olan sorunlar ise sirasiyla; yatirim i¢in uygun arazi bulunamamasi ve

hammadde temininde yetersizlik sorunu oldugu arastirmaya katilan firmalar tarafindan dile getirilmistir.

Isletmelerin TRA2 bélgesine yatirrm yaparken Karsilastiklart sorunlarin illere gore ortalama olarak 6nem

dereceleri Tablo 2’de dzetlenmistir.

Tablo 2. Isletmelerin TRA2 Bélgesine Yatirrm Yaparken Karsilastiklar1 Sorunlarin Ortalama Olarak Onem Derecelerinin

Illere Gore Dagilimi

TRAZ2 Bolgesine Yatirim Yapilirken Agn Kars Tgdir Ardahan Gen.Ort.
Karsilasilan Sorunlar

Kalifiye Eleman Bulunamamasi 4,23 3,96 3,82 4,30 4,08
Biirokratik Engellemeler 3,45 3,70 3,27 3,20 3,43
Prosediirlerin Yogunlugu 3,52 3,85 3,36 3,40 3,55
Yatirim Kiiltliriniin Yayginlasmamast 3,39 3,22 3,27 3,75 3,39
Tedarikg¢i Eksikligi 3,52 3,59 3,77 3,85 3,66
Kredi Faiz ve Vadelerinin Uygunsuzlugu 4,06 4,26 4,18 3,95 4,12
Yatirim Sektoriiniin Bulunmamasi 3,74 3,59 4,00 3,60 3,73
Kredi Kaynaklarina Erigim Zorluklar 3,87 3,70 4,18 3,90 3,90
Teminat Yetersizligi 3,58 3,37 3,23 3,60 3,45
Hammadde Temininde Yetersizlik 2,97 3,15 3,27 3,35 3,16
Pazarlama Sorunlart 3,55 3,33 3,27 3,20 3,36
Yatirim i¢in Uygun Arazi Bulunamamast 2,90 3,11 3,14 3,25 3,08

TRA2 bolgesinde yatirim yapan firmalarin karsilagtigi sorunlan illere gore inceledigimizde Agn ve Kars
illerindeki yatirimcilarin, kalifiye eleman bulunamamasi sorunu ile kredi faiz ve vadelerin uygunsuzlugu sorununu
¢ok Onemli bir sorun olarak gordiikleri anlasilmaktadir. Bu iki ilde yatirim yapan firmalarin yatirnm yaparken
karsilastiklar1 en onemsiz sorunlarinda kendi aralarinda benzerlik gosterdigi goriilmektedir. Bu sorunlar; yatir

Igdir ilinde yatirim yaparken firmalarin yasamis olduklari en dnemli sorunlarin sirasiyla; kredi kaynaklarina
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erisim zorluklari, kredi faiz ve vadelerin uygunsuzlugu ve farkli alanlarda yatirimlar i¢in uygun sektoriin

bulunmamasidir.

Ardahan ilindeki yatirimcilarin en 6nemli gordiikleri sorun kalifiye eleman bulunamamasi sorunudur. Biirokratik
engellemeler ve pazarlama sorunlart bu ilde yatirim yapan firmalarin karsilagmis olduklar1 6nem derecesi en

diisiik olan sorunlar oldugu Tablo 2’den goriilmektedir.
5. Sonuc¢

Isletmelerin TRA2 bolgesinde yatirim yaparken Kkarsilastiklar1 sorunlardan kredi faiz ve vadelerinin
uygunsuzlugu, bolgede kalifiye eleman bulunamamasi sorunlarini ¢ok onemli gordiikleri anlasilmaktadir.
Ulkemizin tamamu igin genel bir sorun olarak &n plana gikan kredi faiz ve vadelerinin uygunsuzlugu sorunu TRA2
bolgesi iginde dnem derecesi yiiksek bir sorun olarak karsimiza ¢ikmaktadir. TRA2 bdlgesinde yatirim yapan
firmalarin yasadigi en 6nemli ikinci sorun, bolgede kalifiye eleman bulunamamasi sorunu bolgeye 6zgii ve bolge
agisindan kalict bir sorun oldugu diisiiniilmektedir. Bolgedeki iggiiciiniin biiylik bir kismi vasifsiz iggiliciinden
olugmaktadir. Diger bir ifadeyle kalifiye isgiicii yok denilecek kadar azdir. Bu sorunun ¢6ziimii i¢in devlet
kurumlarmin agmis oldugu cesitli kurslarin ve egitimlerin yetersiz kaldigi goriilmektedir. Bolgede yatirim
yaparken karsilagilan, 6nem derecesi en az olan sorunlar ise sirastyla; yatirim i¢in uygun arazi bulunamamasi ve
hammadde temininde yetersizlik sorunu oldugu arastirmaya katilan firmalar tarafindan dile getirilmistir. Yatirim
yaparken karsilagilan sorunlarin TRA2 bolgesinde yer alan tiim illerde aynmi diizeyde 6nemli oldugu

gorlilmektedir.
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1. Introduction

The most fundamental element of growth and development is investments. Countries make efforts to encourage
investments in qualified regions and qualified sectors. This situation has caused countries to compete with each
other to attract more international investments to their own countries (Sahin and Uysal, 2011; 112). By using
incentives, states can ensure that investments are made in regions where they cannot invest with their own
economic means, by using the economic power of private enterprise (Selim, Kogtiirk and Eryigit, 2014).
Incentives are important public guidance elements frequently used by states to achieve certain goals, and their
importance has increased due to the changes in social and economic relations occurring in the world today (Kutlu,
Hacikoylii, 2007). The investment approach to be developed for regional development is based on two
fundamental propositions: the tendency to provide incentives for investments and the provision of basic economic
legal protections (Barton, 2005). It is very important for developing countries that the basis of investment
incentives should be to adapt to the developments and changes in the world and to be able to cover the changes

in the country and be instantly adaptable to the changes (Giilmez and Yalman, 2010).
2. Literature Review

Onocak (2015) A Research on Investment Incentives, Accounting for Incentives and Determining the Effects of
Incentives on Business Performance: Sivas Example In a system where there are no bureaucratic obstacles,
procedures are minimized, and consultancy services do not impose costs on investors, incentives will appeal to
more investors and be more effective. Yayar and Demir (2015) analyzed whether the benefit of incentives differed
depending on the number of employees of the company, but it was not found to be statistically significant at the
desired level of significance. While 75.9% of companies employing more than 9 people benefit from incentives,
this rate is determined as 61.7% in companies employing less than 10 people. Recepoglu and Deger (2016) The
Effect of Regional Investment Incentives on Regional Economic Growth in Turkey: Analyze Panel Data on Level

2 Regions. According to the findings of the study, although incentives in underdeveloped regions lead to weak

Citation: Yolci, M. (2024, May, 29-30). Difficulties Encountered by Enterprises Benefiting from Incentives While Investing in the TRA2 Region. [Oral presentation].
International Congress of Business, Econometrics and Statistics, Online, 110-114.



International Congress of Business, Econometrics and Statistics [ICOBES 2024] 111

growth effects in the short term, they contribute more to the economic development of these regions in the long
term. appears to contribute. Kiligaslan and Kili¢ (2016) The Effect of Financial Incentives on Investment
Decisions: Sakarya Province Example Investments applied to the 2nd Region, where Sakarya province is located,
do not affect investors' decisions in terms of sector selection, province selection where the investment will be

made and new investment decisions. Investment incentives can only affect investors' decisions in terms of timing.
3. Method, Sample and Data Collection

Survey method was applied in the research. During the development of the survey; Relevant research and literature
studies were examined, and care was taken to keep the statements in the questions short and easily understandable.
Closed-ended, semi-closed-ended and five-point Likert scale question types were included in the survey form.

The subject of the research is "investment incentives", its area is "TRAZ2 region”, the main mass is "170 enterprises
receiving investment incentives in the TRAZ2 region", the sample structure is 100 enterprises receiving investment
incentives in the TRA2 region", the survey is the data collection method, and reliability analysis, normality in
data evaluation. analysis is limited to frequency tables, cross-tabulations, correlation, t-test, one-way analysis of
variance (ANOVA), and non-parametric K Independent Samples Test. Also research; During the survey
application, it was assumed that the company managers provided accurate information about the current situation

of the company and its operating results.
4. Findings

In the research, businesses were asked to evaluate the difficulties they encountered while investing in the TRA2

region, from their own perspective, from very unimportant to very important.

Table 1. Average Degree of Importance of the Problems Encountered by Businesses While Investing in the TRA2 Region

TRAZ2 Bolgesine Yatirinm Yapilirken Karsilagilan Sorunlar | Ortalamalar
Kalifiye Eleman Bulunamamast 4,08
Biirokratik Engellemeler 3,43
Prosediirlerin Yogunlugu 3,55
Yatirim Kiiltiiriiniin Yayginlagmamasi 3,39
Tedarikei Eksikligi 3,66
Kredi Faiz ve Vadelerinin Uygunsuzlugu 4,12
Yatirim Sektoriiniin Bulunmamasi 3,73
Kredi Kaynaklarina Erigim Zorluklar 3,90
Teminat Yetersizligi 3,45
Hammadde Temininde Yetersizlik 3,16
Pazarlama Sorunlari 3,36
Yatirim i¢in Uygun Arazi Bulunamamasi 3,08
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Table 1. When examined; It is understood that businesses consider the problems of unsuitable loan interest rates
and maturities and the lack of qualified personnel in the region as very important problems they face when
investing in the TRA2 region. The problem of inappropriate loan interest rates and maturities, which stands out
as a general problem for our entire country, is a problem of high importance within the TRAZ2 region. It is also
thought that this problem has a periodic nature. Because, due to the current economic conjuncture, it seems that
loan interest rates and maturities are not very favorable for investors. The second most important problem
experienced by companies investing in the TRA2 region is the lack of qualified personnel in the region. It is
thought to be a region-specific and permanent problem for the region. The majority of the workforce in the region
consists of unskilled labor. In other words, there is almost no qualified workforce. It seems that the various courses
and trainings opened by state institutions to solve this problem are insufficient. The least important problems
encountered while investing in the region are; It was stated by the companies participating in the research that
there was a problem of not finding suitable land for investment and insufficient supply of raw materials.

The average importance of the problems faced by businesses while investing in the TRA2 region by province is

summarized in Table 2.

Table 2. Distribution of the Average Importance Levels of the Problems Encountered by Businesses While Investing in the
TRAZ2 Region by Provinces

TRAZ2 Bolgesine Yatirim Yapilirken Agn Kars Tgdir Ardahan Gen.Ort.
Karsilasilan Sorunlar

Kalifiye Eleman Bulunamamasi 4,23 3,96 3,82 4,30 4,08
Biirokratik Engellemeler 3,45 3,70 3,27 3,20 3,43
Prosediirlerin Yogunlugu 3,52 3,85 3,36 3,40 3,55
Yatirim Kiiltliriniin Yayginlasmamast 3,39 3,22 3,27 3,75 3,39
Tedarikg¢i Eksikligi 3,52 3,59 3,77 3,85 3,66
Kredi Faiz ve Vadelerinin Uygunsuzlugu 4,06 4,26 4,18 3,95 4,12
Yatirim Sektoriiniin Bulunmamasi 3,74 3,59 4,00 3,60 3,73
Kredi Kaynaklarina Erigim Zorluklar 3,87 3,70 4,18 3,90 3,90
Teminat Yetersizligi 3,58 3,37 3,23 3,60 3,45
Hammadde Temininde Yetersizlik 2,97 3,15 3,27 3,35 3,16
Pazarlama Sorunlart 3,55 3,33 3,27 3,20 3,36
Yatirim i¢in Uygun Arazi Bulunamamast 2,90 3,11 3,14 3,25 3,08

When we examine the problems faced by companies investing in the TRAZ2 region by province, it is understood
that investors in Agr1 and Kars provinces consider the problem of not finding qualified personnel and the problem

of unsuitability of loan interest and maturities as a very important problem. It is seen that the companies investing
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in these two provinces are similar in the most trivial problems they encounter while investing. These problems;
The most important problems experienced by companies while investing in Igdir province are as follows;
difficulties in accessing credit resources, inappropriate loan interest rates and maturities, and the lack of suitable

sectors for investments in different areas.

The most important problem that investors in Ardahan see is the lack of qualified personnel. Table 2.58 shows
that bureaucratic obstacles and marketing problems are the least important problems faced by companies investing

in this province.
5. Conclusion

It is understood that businesses consider the problems of unsuitable loan interest and maturities and the lack of
qualified personnel in the region as very important problems they encounter while investing in the TRA2 region.
The problem of inappropriate loan interest rates and maturities, which stands out as a general problem for our
entire country, is a problem of high importance within the TRAZ2 region. The second most important problem
experienced by companies investing in the TRAZ2 region is the lack of qualified personnel in the region. It is
thought to be a region-specific and permanent problem for the region. The majority of the workforce in the region
consists of unskilled labor. In other words, there is almost no qualified workforce. It seems that the various courses
and trainings opened by state institutions to solve this problem are insufficient. The least important problems
encountered while investing in the region are; It was stated by the companies participating in the research that
there was a problem of not finding suitable land for investment and insufficient supply of raw materials. It is seen

that the problems encountered while investing are equally important in all provinces in the TRA2 region.
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1. Giris

Siirekli gelisen finans diinyasinda, dijital varliklar bu gelisimin 6n saflarinda yer almaktadir. Ancak dijital
varliklarin derinlemesine arastirilmasi yapildik¢a, bunun yasal cergeveler ve ekonomik sistemler iizerindeki
etkisine iligkin sorular da ¢ogalmaktadir (Georgias, 2024). Dijital varlik konusu {izerine yapilan ¢alismalar ve
alanda yasanan geligsmeler hizla artmaktadir. Bu kapsamda yasan her yenilik dijital varlik alanimin potansiyelini
artirmaktir. Dolayisiyla 6zellikle finansal alanda dijital varlik kavramina iligkin yasanan bu karmasik ortamda yol
alirken, yasanan gelismeler, finansin daha kapsayici, seffaf ve giivenli oldugu bir gelecege dogru gittigini

gostermektedir.

Dijitallesme ekonomik faaliyetleri yeniden sekillendirmekte, nakdin roliinii daraltmakta ve yeni dijital para
bicimlerini tesvik etmektedir (Mancini-Griffoli vd., 2018: 4). Neredeyse her giin yeni kripto para birimleri ortaya
cikmaktadir (Bech ve Garratt, 2017). Teknolojik yenilik hem parasal transfer mekanizmalarini hem de paranin

tutulma bigimlerini degistirmektedir (Kavuri, Milne ve Wood, 2021: 2).
2. Literatiir Taramasi

Arastirma konusuyla ilgili literatiir incelendiginde; dijital varliklar, dijital para birimleri, kripto para birimleri,
sanal para birimleri ve blockchain teknolojisi gibi kavramlara iliskin olarak bibliyometrik analiz ¢alismalari ile
kapsaml arastirmalarin varligi dikkat cekmektedir. Ayrica turizmden egitime, ekonomiden sagliga pekcok farkli
aragtirma alanlarinda da bibliyometrik analizin siklikla yapildigi gézlemlenmistir. Bu baglamda yapilan bazi

giincel ¢aligmalar hakkinda asagida kisaca bilgi verilmektedir.

Pana (2021) merkez bankasi dijital para literatiiriiniin gelisimindeki egilimleri incelemeyi ve aragtirma alaninin
onemli Ozelliklerini tanimlamayi, Kuzior ve Sira (2022), bibliyometrik arastirma ile kapsamli bir blockchain

analizi yapmay1, Alrawashdeh, N. (2023), Merkez Bankalarinin Dijital Para Birimi ve para politikasina iligkin

v —

Auf: Topal, B. (2024, Mayzs, 29-30). “Dijital Varlik” Kavraminn Bibliyometrik Analizi. [S6zli sunum]. Uluslararas: isletme, Ekonometri ve Istatistik Kongresi,
Cevrimigi, 115-119.
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bankasi dijital para birimlerinin niceliksel verilerini ve bunun uygulamadaki etkilerini arastiran ve haritalandiran

bir bibliyometrik analiz yapmay1 amaclamiglardir.

Bu calisma ile literatiirde yer alan arastirmalar arasinda kullanilan veritabanlar1 farklilik gosterse de genel olarak
degerlendirildiginde dijital varlik kavramina iliskin yapilan yayinlarda O6nemli sayilacak bir sekilde artis

yasandigini ifade edilebilir.
3. Yontem, Orneklem ve Veri Toplama

Calismada akademik makalelerin derlenmesi i¢in Web of Science (WoS) veri tabanindan yararlanilmigtir. WoS,
aragtirma yayinlar1 ve alintilardan olusan diinyanin en eski, en yaygin kullanilan ve yetkili veritabanidir (Birkle
vd., 2020: 363). Gliniimiizde WoS veri tabanindaki atif indekslerinde incelenen dergilerde yayinlanan makaleler
akademik camiada yaygin olarak kabul gérmekte ve bunun sonucunda da bu veri taban1 bibliyometrik analizlerde
siklikla kullanilmaktadir. Caligmanin amaci, 2014 (Ocak) -2024 (Nisan) yillart arasinda dijital varlik kavrami

lizerine yayinlanan arastirmalari analiz etmektir.

Akademik yaymlarin derlenmesi i¢in bu ¢alismada Web of Science (WoS) veritabanindan yararlanilmistir.
01.04.2024 tarihinde, “digital currency” anahtar sozciigiiyle yapilan arastirmada 1.416 ¢aligmaya ulasilmistir.
VOSviewer yazilimi kullanilarak bibliyometrik analizine dayanan degerlendirmeler yapilmistir. WoS'un se¢imi,
ayrintili zamansal aramalar gerceklestirmeye yonelik geligmis bir veri tabani olmasi ve bilimsel bir kaynak olarak

giivenilir oldugu (Dima vd., 2022) i¢in tercih edilmistir.
4. Bulgular

WoS veri tabaninda bilimsel yayinlarin basliklarina ve anahtar kelimelere gore yapilan sorgulama sonuglarina
gore diinyada ilgili literatiirde 01.01.2014-01.04.2024 déneminde kavramla ilgili toplam 1.416 yayin yapilmistir.
Dijital varlik temasinda ilk olarak WoS veri tabanindaki yayinlarin yillara gore dagilimi incelendiginde; dijital
varlik konusunda yapilan bilimsel yayinlarin artis egiliminde oldugu goriilmektedir. Yillara baktigimizda; en fazla
yaymin 2018 yilinda (290 yayin), en az yaymnin ise 2015 yilinda (39 yayin) yapildig1 goriilmektedir. 2024 yih
nisan ay1 basindan itibaren aragtirmaya dahil edildigi i¢in yayn sayis1 az goriilmektedir. Ancak nisan ay1 olmasina
ragmen tabloya bakildigindan 2014 yili toplam yayn sayisiyla ayni oldugu, buradan hareketle 2024 yil1 sonunda
yayin sayisinin artmaya devam edecegi sOylenebilir. S6z konusu bu yayinlarin yillara gore dagilimi Sekil 1°de

gosterilmektedir.
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Sekil 1. Yayinlarin Yillara Gore Dagilimi

Arastirma kapsaminda elde edilen verilere gore en fazla yaymin %18,64 oranla (264 yaymn) Cin tarafindan
yapildig1 goriilmektedir. Onu sirastyla ABD %17,51 oranla (248 yayn) ve Ingiltere %7,76 oranla (110 yayin)
izlemektedir. Tirkiye ise toplamda 23 yayin ile 24. sirada yer almaktadir ve bu alandaki yayinlarin %1.62’sini

olusturmaktadir.

Dijital varlik konusunda sonraki adimda WoS veri tabanindaki yayinlarin tiirlere gére dagilimi asagida Tablo 1°de

gosterilmistir.

Tablo 1. Dijital Varlik ile Ilgili Calismalarin Yayin Tiirlerine Gore Dagilimi

Yayin Tiirii Yayin Sayis1 (Adet)
Makale 1.019
Konferans Bildirisi 263
Kitap Boliimii 48
Inceleme 37
Kitap 3
Diger (editor yazisi, konferans incelemesi vs.) 46
Toplam 1.416

Tablo 1 incelendiginde, dijital varlik ilgili caligmalar1 bagta makaleler (%71,93) olmak iizere sirasiyla konferans
bildirilerinin (%18,57) ve kitap bolimlerinin (%3,38) yonlendirdigi sOylenebilir. VOSviewer programi

kullanilarak dijital varlik temast ile ilgili anahtar ortak kelime analizi Sekil 2°de gdsterilmistir.
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Sekil 2. Dijital Varlik Calismalarinda Anahtar Kelime Analizi (Co-Occurunce Keywords)
Kaynak: VOSviewer
Sekil 2’de dijital varlik ¢alismalarindaki anahtar kelime analizi incelendiginde (Co-Occurunce Keywords) sar1
renklerin en yogun kullanilan kelimeler olarak “blockchain, bitcoin ve central bank digital currency”
kavramlarinin ana merkezini olusturdugu goriilmektedir. Yogunluk haritasi (Density Visualization)
incelendiginde ana merkeze yakin olan “blok zincir (blockchain) teknolojisi, dijital ekonomi, Fintek, dagitilmig
defter teknolojisi (distributed ledger technology-dit), para politikasi, stablecoin, dijital para, liderlik” gibi

temalarin 6n planda oldugu goriilmektedir.
5. Sonuc¢

Bu ¢alismada, bibliyometrik analiz yontemleri kullanilarak “Dijital Varlik” kavramina iligkin WoS veri tabaninda
yer alan dergilerdeki yayinlarin kavramsal yapisi ve gelisimi yakalanmaya ¢aligilmistir. Analize 1.416 yayin dahil
edilmistir. Yapilan analizlere gore; yayinlarin tiirlere gére dagilimi incelendiginde en fazla sayinin (1.019 adet)
makale ve en az yaymin (3) ise kitap tiiriinde oldugu, en fazla yayin yapan iilkenin %18.644 oranla Cin (264
yayin), Cin’i sirastyla Amerika (248 yayin) ve Ingiltere’nin (110 yayin) takip ettigi, en az yayin yapan iilkenin ise
Vietman (21) oldugu, Tirkiye'nin toplamda 23 yaym ile 24. sirada yer aldigr ve bu alandaki yaymlarin
%1.624’1inii olusturdugu goriilmektedir. Dijital varlik konusu ile ilgili en fazla yaym yapilan kurum ise Russian
Academy of Science’dir (23 yayin). ikinci sirada Univercity of Londan (19) yayin ve {iglincii sirada ise Rusya

merkezli Kurnakov Institute of General and Inorganic Chemistry of the Russian Academy of Sciences (17 yayin)
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takip etmektedir. Yapilan bu analizler sonucunda elde edilen bulgular da gdstermektedir ki, en ¢cok yayina sahip

olan tilkeleri ile en ¢cok yayina ev sahipligi yapan kurumlar farklilik gostermektedir.
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1. Introduction

In the ever-evolving world of finance, digital assets are at the forefront of this development. However, as digital
assets are investigated in depth, questions about its impact on legal frameworks and economic systems also
increase (Georgias, 2024). Studies on digital assets and developments in the field are increasing rapidly. Every
innovation in this context increases the potential of the digital asset field. Therefore, as we move forward in this
complex environment regarding the concept of digital assets, especially in the financial field, the developments

show that finance is moving towards a future where it is more inclusive, transparent and secure.

Digitalization is reshaping economic activities, narrowing the role of cash and encouraging new forms of digital
money (Mancini-Griffoli et al., 2018: 4). New cryptocurrencies emerge almost every day (Bech and Garratt,
2017). Technological innovation changes both monetary transfer mechanisms and the way money is held (Kavuri,
Milne and Wood, 2021: 2).

2. Literature Review

When the literature on the research topic is examined; The existence of comprehensive research with bibliometric
analysis studies on concepts such as digital assets, digital currencies, crypto currencies, virtual currencies and
blockchain technology is noteworthy. In addition, it has been observed that bibliometric analysis is frequently
performed in many different research fields, from tourism to education, from economy to health. Brief information

about some current studies conducted in this context is given below.

Pana (2021) examines the trends in the development of central bank digital currency literature and defines the
important features of the research field, Kuzior & Sira (2022) conducts a comprehensive blockchain analysis with
bibliometric research, Alrawashdeh, N. (2023) describes Digital Currency of Central Banks and money.
policy, and to conduct a bibliometric analysis that explores and maps the quantitative data of central bank digital
currencies and its effects in practice.

Citation: Topal, B. (2024, May, 29-30). “Bibliometric Analysis of the Concept for “Digital Asset”. [Oral presentation]. International Congress of Business,
Econometrics and Statistics, Online, 120-124.
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Although the databases used in this study and the studies in the literature differ, it can be stated that, when

evaluated in general, there has been a significant increase in publications regarding the concept of digital assets.
3. Method, Sample and Data Collection

In the study, Web of Science (WoS) database was used to compile academic articles. WoS is the world's oldest,
most widely used and authoritative database of research publications and citations (Birkle et al., 2020: 363).
Today, articles published in journals examined in the citation indexes in the WoS database are widely accepted in
the academic community, and as a result, this database is frequently used in bibliometric analyses. The aim of the
study is to analyze research published on the concept of digital assets between 2014 (January) and 2024 (April).

Web of Science (WoS) database was used in this study to compile academic publications. In the research
conducted on 01.04.2024 with the keyword "digital currency", 1,416 studies were reached. Evaluations based on
bibliometric analysis were made using VOSviewer software. The choice of WoS was chosen because it is an
advanced database for performing detailed temporal searches and is reliable as a scientific source (Dima et al.,
2022).

4. Findings

According to the results of the query made according to the titles and keywords of scientific publications in the
WoS database, a total of 1,416 publications related to the concept were made in the relevant literature in the world
between the period of 01.01.2014 and 01.04.2024. In the digital asset theme, firstly, when the distribution of
publications in the WoS database by years is examined; It is seen that scientific publications on digital assets are
in an increasing trend. When we look at the years; It is seen that the most publications were made in 2018 (290
publications) and the least publications were made in 2015 (39 publications). The number of publications seems
low since it has been included in the research since the beginning of April 2024. However, even though it is April,
looking at the table, it can be said that the total number of publications is the same as 2014, and therefore the
number of publications will continue to increase at the end of 2024. The distribution of these publications by years

is shown in Figure 1.
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Figure 1. Distribution of publications by years
According to the data obtained within the scope of the research, it is seen that the most publications were made
by China with 18.64% (264 publications). It is followed by the USA with 17.51% (248 publications) and the UK
with 7.76% (110 publications), respectively. Tiirkiye ranks 24th with a total of 23 publications and constitutes
1.62% of the publications in this field.

In the next step regarding digital assets, the distribution of publications in the WoS database by type is shown in
Table 1 below.

Table 1. Distribution of studies on digital assets according to publication types

Publication Type Publli\::l;rt?(?rfsr ((I)Dfiece)
Article 1.019
Conference Paper 263
Book Section 48
Examination 37
Book 3
Other (editorial, conference review, etc.) 46
Total 1.416

When Table 1 is examined, it can be said that studies on digital assets are guided by articles (71.93%), conference
papers (18.57%) and book chapters (3.38%), respectively. Keyword analysis related to the digital asset theme
using the VOSviewer program is shown in Figure 2.
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Figure 2. Keyword analysis in digital asset studies (Co-Occurance Keywords)
Source: VOSviewer
When the density map (Density Visualization) is examined, themes such as "blockchain (blockchain) technology,
digital economy, Fintech, distributed ledger technology (dIt), monetary policy, stablecoin, digital money,

leadership" are at the forefront, which are close to the main center can be seen.
5. Conclusion

In this study, we tried to capture the conceptual structure and development of the publications in the journals in
the WoS database regarding the concept of "Digital Asset" by using bibliometric analysis methods. 1,416
publications were included in the analysis. According to the analysis; When the distribution of publications by
type is examined, the highest number of publications (1,019) are articles and the least number of publications (3)
are books, and the country with the most publications is China (264 publications) with a rate of 18,644%, followed
by America (248 publications) and England respectively. It is seen that it is followed by (110 publications), the
country with the least publications is Vietman (21), and Turkey ranks 24th with 23 publications in total and
constitutes 1.624% of the publications in this field. The institution with the most publications on the subject of
digital assets is the Russian Academy of Science (23 publications). In second place is the University of London
(19) publications, and in third place is the Russia-based Kurnakov Institute of General and Inorganic Chemistry
of the Russian Academy of Sciences (17 publications). The findings obtained as a result of these analyzes also

show that the countries with the most publications and the institutions hosting the most publications differ.
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1. Giris

Tahmin, gelecekteki bazi olay veya olaylarin gecmis verileri analiz ederek tahmin edilmesi olarak
tamimlanabilmektedir. Isletme ve endiistri, ekonomi, ¢evre bilimi ve finans gibi bircok alan1 kapsamaktadir (Selvin
vd, 2017). Zaman serisi tahmini, ayn1 degiskenin gegmis gozlemlerinin toplandig1 ve temeldeki iliskiyi agiklayan
bir model gelistirmek i¢in analiz edilen 6nemli bir tahmin alanidir. Model daha sonra zaman serisini gelecege
tahmin etmek i¢in kullanilmaktadir (Zhang, 2003). Geleneksel tahmin yontemlerinin yani sira literatiirde Makine
Ogrenimi yontemleri ile yapilan analizler goze carpmaktadir. Ozellikle Makine 6grenmesi yontemleri, Ekonomi
ve Finans alanindaki uygulamali arastirmacilar igin 6nemli bir tahmin, model se¢imi ve tahmin araci haline
gelmistir (Masini vd, 2023). Her iki yontem i¢in de dogruluk ve giivenilirlik agisindan gdsterdikleri performanslari
hakkinda daha ¢ok uygulamaya ve dolayisiyla daha ¢ok kanita ihtiya¢ duyulmaktadir. Bu motivasyonla, ¢alismada
MSCI Tirkiye ve MSCI Almanya Endekslerinin 29.03.2009 ile 28.03.2024 tarihleri arasinda 15 yillik giinliik
verileriyle ARIMA, XGBoost, LSTM ve Prophet yontemleri araciligiyla yapilan tahminlemeler neticesinde en

basarili modeli tespit etmek amaglanmustir.
2. Literatiir Taramasi

Selvin vd (2017) calismalarinda NSE'de faaliyet gosteren firmalarin fiyat tahmini RNN, LSTM and CNN
yontemlerinin performanslarini kargilastirmay1 amaglamiglardir. Bu amagla yapilan analizler neticesinde CNN
modelinin daha yiiksek performans sergiledigi gézlemlenmistir. Ayn1 dogrultuda ilkgar (2023) THY hisselerinin
gelecek fiyatlarinin tahmininde FNN, LSTM ve GRU makine 6grenme modellerinin basar1 performanslarinin
karsilastirilmasin1 amagladigi calismasinda R-kare, MSE, RMSE ve MAE degerlerimi kriter olarak almustir.
Analizler neticesinde GRU ve LSTM modellerinin %99 basar1 gosterdigi tespit edilmistir. Ustali Kog¢ vd (2021)
calismalarinda BIST 30 Endeksi’ne kote olmus firmalarm gelecek fiyatlarin1 tahminlemeyi amagladiklari

calismalarinda Yapay Sinir Aglar1 (YSA), Rastgele Orman (RO) algorit-masi ve XGBoost algoritmasi

Atif: Tiirkoglu, D. ve Cengiz, M. A. (2024, Mayss, 29-30). Makine Ogrenimi ile MSCI Endekslerinin Zaman Serisi Tahmini. [Sozli sunum]. Uluslararasi isletme,
Ekonometri ve Istatistik Kongresi, Cevrimigi, 125-129.
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yontemlerini kullanmislardir. Elde edilen bulgular XGBoost algoritmasinin diger algoritmalara gére daha iyi
sonug verdigi yoniindedir. Bagka bir bakis agisiyla Satrio vd (2021) ¢alismalarinda Covid-19 sonrasi normalligin
ne zaman geri donecegine iligkin tahmini bulmanin ayn1 sira Endonezya'daki hastaligin egilimini tahmin etmek
amactyla Makine Ogrenimi modelini kullanmay1 amaglanuslardir. Facebook destekli Prophet Tahmin Modeli ve
ARIMA Tahmin Modelleri araciligiyla yapilan ampirik ¢alismada Prophet'in genel olarak ARIMA'dan daha iyi
performans gosterdigi sonucuna ulagilmigtir. Sharma ve Jain (2023) ise KNN, Ada Boost, SVM, RF ve XGBoost
yontemleriyle Apple hissesinin gelecek fiyat tahmininde en iyi performansi gosteren modeli test etmeyi
amaglamaktadirlar. MSE degerleri g6z Onilinde bulundurularak yapilan analizlerde XGBoost ydnteminin

gelecekteki hisse senedi fiyatlarinin olusturulmasinda etkili oldugu sonucuna ulasilmistir.
3. Veri Seti ve Metodoloji

Calismada MSCI Tiirkiye ve MSCI Almanya Endekslerinin ARIMA, XGBoost, LSTM ve Prophet yontemleri
aracilifiyla yapilan tahminlemeler neticesinde en basarili modeli tespit etmek amaglanmistir. Bu amag
dogrultusunda analize dahil edilen Endekslerin 29.03.2009 ile 28.03.2024 tarihleri arasindaki 15 yillik giinliik
kapanis verileri Yahoo Finance araciligiyla elde edilmistir. Analize dahil edilen Endeksler ve Endeks kodlar

Tablo 1°de sunulmustur.

Tablo 1. Analize Dahil Edilen Endeksler ve Endeks Kodlar1

Endeks Endeks Kodu
MSCI Tiirkiye Endeksi TUR
MSCI Almanya Endeksi EWG

Bir 6nceki boliimde bahsedilen metodolojik yaklasimlar ¢ergevesinde, seg¢ili MSCI Endekslerinde fiyat
tahminlemesi yapabilmek i¢in ¢alismada Python Jupyter Notebook uygulamast kullanilmistir. Uygulamalar
dogrultusunda dikkate almman her iki endeks icin %70 egitim, %30 test gruplari olusturularak analizler

gerceklestirilmistir.

Calismada 6ncelikle her bir endeks i¢in 6nce birim kok testi uygulanmakta ve sonrasinda optimal ARIMA modeli
tespit edilmektedir. Belirlenen ARIMA modeliyle SARIMA mevsimsellik testi yapilmakta ve ARIMA
modelinden RMSE degeri ortaya ¢ikarilmaktadir. Son olarak XGBoost, LSTM ve Prophet yontemleri ig¢in optimal
parametreler tespit edilip RMSE degerinin bulunmaktadir. En diisiik RMSE degerine sahip olan model, segili
modeller arasinda en basarili model olarak kabul edilmektedir. Calismanin amaci kapsaminda Endekslerin giinliik
kapanis fiyatlar1 alinarak ARIMA, XGBoost, LSTM ve Prophet modelleri Pyhton programu ile analiz edilirken,

tiim modellere iliskin metodoloji béliim igerisinde sunulmaktadir.
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3.1. ARIMA (p, d, g) Modeli

ARIMA (p, d, q) modeli stokastik serilere uygun dogrusal bir modeldir. Genel olarak otoregresif model AR (p),
hareketli ortalama modeli MA (q) ve AR (p) ile MA (q) kombinasyonundan, ARMA (p, g) modelinden
kaynaklanmaktadir (Chen vd, 2008). ARIMA (p, d, q) modeli asagida gosterilen esitlikle ifade edilmektedir:

X{=0.X{_ 1 +0oXi o+ + 0pXp_p + V140X 1 + 02X, 5+ + 0y Xeyg
3.2. LSTM Modeli

LSTM (Uzun Kisa Siireli Bellek), RNN'nin (Yinelenen Sinir Ag1) degistirilmis versiyonudur. RNN, zaman serisi
modellerini analiz edebildigi i¢in hisse senedi fiyati1 tahmini i¢in en uygun yontem olarak bilinmektedir ve su

formiille ifade edilmektedir (Bathla, 2020):
ce=FxcqH1l*¢
3.3. XGBoost Modeli

XGBoost modeli dahili karar agaci olarak bir regresyon agact kullanan, degrade destekli bir karar agaci makine
Ogrenimi algoritmasidir. Kademeli Arttirma, eski modellerin kalintilarimi veya hatalarini tahmin eden yeni
modeller gelistirmeyi i¢eren ve daha sonra nihai tahmini saglamak iizere birlestirilen bir yontemdir (Sharme ve

Jain, 2023). Modele ait esitlik su sekildedir:

n 1
E - =Lup)+ 5“012:
i

3.4. Prophet Modeli

Taylor ve Letham (2017) tarafindan one siiriilen Facebook'un Temel Veri Bilimi ekibi tarafindan olusturulan
Prophet dogasi geregi otomatiklestirilmis, zaman serisi yontemlerinin ayarlanmasinda daha fazla kullanim
kolaylig1 saglayan ve ayni zamanda, temel modelin ayrintilarin1 bilmeden ayarlanabilecek sezgisel parametrelere
sahip olacak sekilde tasarlanmistir (Taylor ve Letham, 2018; Satrio vd, 2021). S6z konusu model asagidaki gibi
formiilize edilmistir (Taylor ve Letham, 2018):

y@®) =g@) +s@) +h() + &
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4. Analiz ve Bulgular

Bu boliimde MSCI Tiirkiye ve MSCI Almanya Endekslerinin 29.03.2009 ile 28.03.2024 tarihleri arasinda 15
yillik giinliik verileriyle ARIMA, XGBoost, LSTM ve Prophet yontemleri araciligiyla yapilan tahminlemeler
gerceklestirilmistir. S6z konusu makine 6grenimi modellerinin uygulanmasi ile elde edilecek sonuglar 6ncesinde
en iyi ¢oziimii veren modelin belirlenebilmesi i¢in Pyhton programi kullanilarak her iki endeks i¢cin de ARIMA
testi uygulanmistir. MSCI Tiirkiye Endeksi’nde yapilan ARIMA testi sonucunda en basarili modelin (2.1.2);
MSCI Almanya igin ise (3.1.3) oldugu belirlenmistir. Bu sonuclar 1s18inda en iyi modelin belirlenmesinin
literatiire ve piyasa katilimcilarina saglayacagi deger perspektifinde, s6z konusu yontemlerle yapilan deneysel

analizlere ait sonuglar Tablo 2’de sunulmustur.

Tablo 2. Model Ciktilart ve RMSE Degeri Sonuglari

ARIMA RMSE XGBoost RMSE LSTM RMSE Prophet RMSE
Degeri Degeri Degeri Degeri
MSCI Tiirkiye Endeksi 20,89 0,67 0,95 7,46
MSCI Almanya Endeksi 4,61 0,45 0,38 2,59

En basarili modelin belirlenmesinde kriter olarak, elde edilen RMSE (Kok Ortalama Kare Hatas1) degerleri
alimmistir. ARIMA, XGBoost, LSTM ve Prophet modellerliye yapilan tahminleme sonuglar1 incelendiginde
MSCI Tiirkiye Endeksi RMSE degeri 20.89; MSCI Almanya Endeksi RMSE degeri 4,61 olarak tespit edilmistir.
Hemen ardindan s6z konusu endeksler XGBoost, Facebook destekli Prophet ve LSTM makine 6grenme
yontemleri ile modellenmis ve MSCI Tiirkiye Endeksinde elde edilen RMSE degerleri sirasiyla 0.67, 7.46, 0.95;
MSCI Almanya Endeksinde elde edilen RMSE degerleri yine sirastyla 0.45, 2.59 ve 0.38 olarak gézlemlenmistir.
Elde edilen bulgular degerlendirildiginde diger tiim degiskenlerin sabit kaldig1 varsayimiyla MSCI Tiirkiye
Endeksi’nde XGBoost yontemi en bagarili model olarak belirlenirken, MSCI Almanya Endeksi’'nde LSTM

Modelinin en basarili model olarak sonug verdigi goriilmektedir.

5. Sonuc¢

Calismada MSCI Tiirkiye ve MSCI Almanya Endekslerinin 29.03.2009 ile 28.03.2024 tarihleri arasinda 15 yillik
giinliik verileriyle ARIMA, XGBoost, LSTM ve Prophet yontemleri aracilifiyla yapilan tahminlemeler
neticesinde en basarili modeli tespit etmek amaglanmistir. En basarili modelin belirlenmesinde kriter olarak, elde
edilen RMSE degerleri alimnmistir. Elde edilen bulgular degerlendirildiginde diger tiim degiskenlerin sabit kaldigi
varsayimiyla MSCI Tirkiye Endeksi’nde XGBoost yontemi en basarili model olarak belirlenirken, MSCI
Almanya Endeksi’nde LSTM Modelinin en basarili model olarak sonug¢ verdigi goriilmektedir. Bu dogrultuda
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MSCI Tiirkiye Endeksi sonuglar1 Sharma ve Jain (2023); MSCI Almanya Endeksi sonuglari ise ilkcar (2023)
calismalartyla benzer nitelik tasimaktadir. Dolayisiyla sonuglar gbéz oOniine alindiginda makine 6grenimi
metotlarinin klasik yontemlere gore daha yiiksek performans gosterdigi sdylenebilmektedir. Gelecek ¢aligmalarda
farkli endeks ve modellerle makine 6grenimi metotlarinin performanslarinin 6l¢iilmesi ve geleneksel diger
modellerle karsilagtirma yapilmasi piyasa katilimcilar1 agisindan ilgi gérecegi ve literatiire katki saglayacagi

diisiiniilmektedir.
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1. Introduction

Forecasting can be defined as the prediction of some future event or events by analyzing past data. It covers many
fields such as business and industry, economics, environmental science and finance (Selvin et al., 2017). Time
series forecasting is an important area of forecasting where past observations of the same variable are collected
and analyzed to develop a model that explains the underlying relationship. The model is then used to forecast the
time series into the future (Zhang, 2003). In addition to traditional forecasting methods, analyses conducted with
Machine Learning methods stand out in the literature. Machine learning methods in particular have become an
important forecasting, model selection and prediction tool for applied researchers in Economics and Finance
(Masini et al., 2023). For both methods, more practice and therefore more evidence is needed on how they perform
in terms of accuracy and reliability. With this motivation, this study aims to determine the most successful model
as a result of the forecasts made by ARIMA, XGBoost, LSTM and Prophet methods with the 15-year daily data
of MSCI Tiirkiye and MSCI Germany Indices between 29.03.2009 and 28.03.2024.

2. Literature Review

Selvin et al (2017) (2017) aimed to compare the performance of RNN, LSTM and CNN methods in price
prediction of companies operating in NSE. As a result of the analyzes conducted for this purpose, it was observed
that the CNN model exhibited higher performance. In the same direction, ilkcar (2023) used R-squared, MSE,
RMSE and MAE values as criteria in his study aiming to compare the success performance of FNN, LSTM and
GRU machine learning models in predicting the future prices of THY shares. As a result of the analysis, it was
determined that GRU and LSTM models showed 99% success. Ustalt Kog et al. (2021) used Artificial Neural
Networks (ANN), Random Forest (RF) algorithm and XGBoost algorithm methods in their study aiming to predict
the future prices of companies listed in the BIST 30 Index. The findings show that the XGBoost algorithm gives
better results than other algorithms. From another perspective, Satrio et al (2021) aimed to use a Machine Learning

model to predict the trend of the disease in Indonesia as well as to find the forecast of when normality will return

Citation: Tiirkoglu, D. and Cengiz, M. A. (2024, May, 29-30). Time Series Forecasting of MSCI Indices with Machine Learning. [Oral presentation]. International
Congress of Business, Econometrics and Statistics, Online, 130-134.
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after Covid-19. The empirical study using the Facebook-supported Prophet Forecasting Model and ARIMA
Forecasting Models concludes that Prophet generally outperforms ARIMA. Sharma and Jain (2023) aim to test
the best performing model for future price prediction of Apple stock with KNN, Ada Boost, SVM, RF and
XGBoost methods. Analyses based on MSE values show that the XGBoost method is effective in generating

future stock prices.
3. Dataset and Methodology

The study aims to identify the most successful model for the MSCI Tiirkiye and MSCI Germany indices through
ARIMA, XGBoost, LSTM and Prophet methods. For this purpose, the 15-year daily closing data of the indices
included in the analysis between 29.03.2009 and 28.03.2024 were obtained through Yahoo Finance. The indices
and index codes included in the analysis are presented in Table 1.

Table 1. Indexes and Index codes included in the analysis

Index Index Cod
MSCI Tiirkiye Index TUR
MSCI Almanya Index EWG

Within the framework of the methodological approaches mentioned in the previous section, the Python Jupyter
Notebook application was used in the study to forecast the prices of selected MSCI Indices. For both indices

considered in line with the applications, 70% training and 30% test groups were formed and analyzed.

In the study, the unit root test is first applied for each index and then the optimal ARIMA model is determined.
SARIMA seasonality test is performed with the specified ARIMA model and the RMSE value is extracted from
the ARIMA maodel. Finally, the optimal parameters for XGBoost, LSTM and Prophet methods are determined
and the RMSE value is found. The model with the lowest RMSE value is considered to be the most successful
model among the selected models. For the purpose of the study, ARIMA, XGBoost, LSTM and Prophet models
are analyzed with the Pyhton program by taking the daily closing prices of the indices and the methodology for

all models is presented in the section.
3.1. ARIMA (p, d, q) Model

The ARIMA (p, d, q) model is a linear model suitable for stochastic series. In general, it stems from the
autoregressive model AR (p), the moving average model MA (q) and the combination of AR (p) and MA (q), the
ARMA (p, q) model (Chen et al, 2008). The ARIMA (p, d, q) model is expressed by the equation shown below:
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X{=0.X{_1+ DX+ + Q)ngl)—z + Y401 X1 + P Xp o+ + Q)q Xe—q
3.2. LSTM Model

LSTM (Long Short Term Memory) is a modified version of RNN (Recurrent Neural Network). The RNN is
known as the most suitable method for stock price forecasting as it can analyze time series patterns and is

expressed by the following formula (Bathla, 2020):
ce=Fxce1+Hl ¢
3.3. XGBoost Model

The XGBoost model is a gradient-assisted decision tree machine learning algorithm that uses a regression tree as
an internal decision tree. Stepwise Boosting is a method that involves developing new models that predict the
residuals or errors of old models, which are then combined to provide the final prediction (Sharme and Jain, 2023).

The equation for the model is as follows:

n 1
z, = L(y;,pi) + anzza
i=1

3.4. Prophet Model

Prophet, created by Facebook's Core Data Science team and proposed by Taylor and Letham (2017), is designed
to be automated in nature, allowing for greater ease of use in tuning time series methods, while also having
heuristic parameters that can be adjusted without knowing the details of the underlying model (Taylor and Letham,
2018; Satrio et al, 2021). The model is formulated as follows (Taylor and Letham, 2018):

y(@) = g@) +s@) +h) + &

4. Analysis and Findings

In this section, ARIMA, XGBoost, LSTM and Prophet methods are used to forecast the MSCI Tiirkiye and MSCI
Germany indices using 15-year daily data between 29.03.2009 and 28.03.2024. In order to determine the model
that gives the best solution before the results to be obtained by applying these machine learning models, ARIMA
test was applied for both indices using Pyhton program. As a result of the ARIMA test conducted for the MSCI

Tiirkiye Index, the most successful model is (2.1.2), while the most successful model for MSCI Germany is
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(3.1.3). In the light of these results, in the perspective of the value that determining the best model will provide to
the literature and market participants, the results of the experimental analyses conducted with these methods are

presented in Table 2.

Table 2. Model Outputs and RMSE Value Results

ARIMA RMSE XGBoost RMSE LSTM RMSE Prophet RMSE
Value Value Value Value
MSCI Tiirkiye Index 20,89 0,67 0,95 7,46
MSCI Almanya Index 4,61 0,45 0,38 2,59

The RMSE (Root Mean Square Error) values obtained were taken as criteria for determining the most successful
model. When the estimation results of ARIMA, XGBoost, LSTM and Prophet models are analyzed, the RMSE
value of MSCI Tiirkiye Index is 20.89 and the RMSE value of MSCI Germany Index is 4.61. Immediately
afterwards, these indices were modeled with XGBoost, Facebook-powered Prophet and LSTM machine learning
methods and the RMSE values obtained for the MSCI Tiirkiye Index were 0.67, 7.46 and 0.95, respectively, while
the RMSE values obtained for the MSCI Germany Index were 0.45, 2.59 and 0.38, respectively. When the findings
are evaluated, assuming that all other variables remain constant, the XGBoost method is the most successful model
for the MSCI Tiirkiye Index, while the LSTM Model is the most successful model for the MSCI Germany Index.

5. Conclusion

The study aims to determine the most successful model as a result of the forecasts made by ARIMA, XGBoost,
LSTM and Prophet methods with the 15-year daily data of MSCI Tiirkiye and MSCI Germany Indices between
29.03.2009 and 28.03.2024. The RMSE values obtained were taken as the criterion for determining the most
successful model. When the findings are evaluated, it is seen that the XGBoost method is the most successful
model for the MSCI Tiirkiye Index, while the LSTM Model is the most successful model for the MSCI Germany
Index, assuming that all other variables remain constant. In this respect, the results of MSCI Tiirkiye Index are
similar to Sharma and Jain (2023) and MSCI Germany Index results are similar to Ilkgar (2023). Therefore,
considering the results, it can be said that machine learning methods perform better than classical methods. In
future studies, it is thought that measuring the performance of machine learning methods with different indices
and models and comparing them with other traditional models will be of interest to market participants and

contribute to the literature.
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1. Giris

Diinya Ekonomik Forumu’nun 2024 yilinda yayimladig1 Kiiresel Risk Raporu’nda, asir1 hava olaylari, diinya
sistemlerindeki kritik degisim, biyogesitlilik kaybr ile ekosistemin ¢okiisli, dogal kaynak kithg ve kirlilik
olgularinin gelecek on yil igerisinde diinyay1 bekleyen en onemli cevresel riskler oldugu belirtilmektedir.
Dolayisiyla gevre sorunsalinin nedenlerini arastirmak, kiiresel bir aragtirma giindemini olusturmaktadir. Belirtilen
risklere kars1 siirdiiriilebilir inovasyon siire¢lerini ¢esitlendirmek, temiz enerji kullanimimi ve enerji verimliligini
artirmak, Ar-Ge yogunlugunu etkileyen teknoloji transferlerine ve liretim bigimlerinde degisikliklere olanak
saglayan dogrudan yabanci yatirimlari tegvik etmek, karbon nétr uygulamalarinin kapsamini genisletmek, karbon
yakalama, kullanma ve depolama teknolojilerini hizlandirmak gibi cesitli uygulamalar gelistirilmektedir. insanin
dogaya olan talebini ekolojik bir muhasebe sistemi araciligiyla agiklayan ekolojik ayak izi hesaplamalari ise bu
uygulamalarin 6l¢lim sonuglarini yansitan 6nemli bir parametre olarak kullanilmaktadir. Ayni zamanda
antropojenik aktivitelerin ¢evre sorunsalinin nedeni olduguna dair artan sayida bilimsel kanit bulunmaktadir ve

bu sorunsalin temel olarak ekolojik ayak izinden kaynaklandig1 goriilmektedir (Appiah vd., 2023; WEF, 2024).

Siirdiiriilebilir kalkinmanin kapsamli bir parametresi olarak kabul edilen ekolojik ayak izi, belirli bir bolge i¢in
cevresel verilerin tiim boyutlarini icermektedir. Doganin tedariki ile dogal kaynaklara yonelik insan talebini
karsilagtirarak nicellestiren bir kavramdir. Karbon emisyonlarini, kaynak tiiketimini, birey, topluluk, sirket veya
iilke ile iliskili arazi ve su kullanimini, biyolojik ¢esitliligi, gida tiiketim kaliplarini, atik yonetimini, yerel ¢cevre
politikalarin ve kiiltiirel uygulamalari igeren kapsamli bir dlciidiir. Ol¢iim, sadece antropojenik aktivitelerin dogal
kaynaklara yonelik genel talebini yansitmakla kalmaz, aym1 zamanda bolgenin biyolojik kapasitesini de
hesaplamaktadir. Bu baglamda ekolojik ayak izi, ¢evresel bozulmanin egilimlerini ve modellerini izlemek i¢in

onemli bir aragtir. Ayrica ¢evresel bozulmanin olumsuz etkilerini 6nlemek, azaltmak ve bunlara uyum saglamak

Auif: Sahin, G., Gokge, E. C. ve Ayyildiz, F. V. (2024, Mays, 29-30). inovqsyon, Dogal Kaynaklar, Birincil Enerji, Kiiresellesme Ve Dogrudan Yabanci Yatirimlarin
Ekolojik Ayak Izi Uzerindeki Potansiyel Rolii. [S6z1ii sunum]. Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi, Cevrimigi, 135-139.
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icin alinan eylemlerin etkinligini degerlendirmeye yardimci olmaktadir (Georgescu & Kinnunen, 2024; Karimli

vd., 2024).
2. Metodoloji
2.1. Model ve Veri Seti

Bu arastirmanin amaci, kiiresel inovasyon endeksi siralamasinda ilk on iilke olan Isvigre, Isve¢, ABD, Birlesik
Krallik, Singapur, Finlandiya, Hollanda, Almanya, Danimarka ve Giiney Kore’nin 2009-2021 déneminde ekolojik
ayak izi ile inovasyon, dogal kaynaklar, birincil enerji tiiketimi, kiiresellesme ve dogrudan yabanci yatirimlar
arasindaki iligkilerin panel veri metodolojisi ¢ergcevesinde incelenmesidir. Amag¢ kapsaminda kurulan model

asagidaki gibidir:

EF;s = 09 + v1Gll; + yoNR; + V3PEC; + y4KOF; + ysFDI; + pyt (1)

Model igerisindeki EF, ekolojik ayak izini; GII, kiiresel inovasyon endeksini; NR, dogal kaynaklari; PEC,
birincil enerji tiiketimini; KOF, kiiresellesme endeksini; FDI ise dogrudan yabanci yatirimlari temsil etmektedir.
0d,, sabit katsay1iy1; ¥4, V2, V3, Va Ve Vs, parametre katsayilarini; u;, ise hata terimlerini belirtmektedir. Alt simge i,

tilke kesitini; t ise zaman boyutunu agiklamaktadir.
2.2. Arastirma Hipotezleri

Kiiresel Inovasyon Endeksi; arastirmacilarin, kurumlarim, sirketlerin ve iilkelerin inovasyon yapma yetenegini
Ozetleyen bir dizi sayisal gostergedir. Bu baglamda yliksek endeks degerine sahip olan iilkelerin ekolojik
maliyetleri ve kaynak kullaniminmi azaltarak ekolojik boyutlar {izerinde olumlu etki yaratmasi beklenmektedir
(Qing vd., 2024). Dogal kaynaklar, endiistriyel gelismeyi ve ekonomik canliligi artiran biiyiimenin énemli bir
belirleyicisi olarak kabul edilmektedir. Ancak dogadan malzeme ¢ikarmak, islemek ve kullanmak, ¢evresel
bozulmada artiga neden olmaktadir (Satrovic vd., 2024). Bu dogrultuda dogal kaynak bagimlilig: ile ekolojik ayak
izi arasindaki baglanti, pozitif yone isaret etmektedir. Tarihsel izlek, gelismis ve gelismekte olan iilkelerin tiretim
stireclerini ve diger kalkinma faaliyetlerini kolaylastirmak igin enerjiyi yogun bir sekilde kullandiklarim
gostermektedir. Ayn1 zamanda kiiresel 1sinma tartismasinin temel yonlerinden birisi artan karbon emisyonlari ve
bu emisyonlarin birincil enerji tiiketimi ile olan iligkisidir. Dolayistyla birincil enerji tiiketiminin yogunlugu,
ekolojik ayak izinin neredeyse tiim diinya bolgelerinde arttiginin kanitlarini sunmaktadir (Appiah vd., 2023;
Yasmeen vd., 2022). Kiiresellesme; iilkelerin tiiketim kaliplarinda, ¢evre politikalarinda ve yasam tarzlarinda
degisiklikler meydana getirerek bireylerin ve iilkelerin karbon ayak izlerini etkilemektedir. Ekolojik ayak izi ile
kiiresellesme arasindaki iliski karmasik ve dinamiktir. Kiiresellesmenin diizeyi, ekonominin yapisi ve bilesimi,
temiz enerji kaynaklarinin kullanimi ve toplumun ¢evresel farkindaligi gibi ¢esitli faktorlere baglidir (Karimli vd.,

2024). Dogrudan yabanci yatirnm akislari, orta gelirli iilkelere teknolojik inovasyonu getirmenin 6nemli bir
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yoludur ve temiz enerji tiiketimine olumlu etkileri vardir. Ayn1 zamanda gelismekte olan {ilkelerde teknolojik
yayilimin itici giicii olarak tanimlanmaktadir. Temiz teknoloji ve yonetim uygulamalarini transfer ederek yerel
cevre standartlarini yiikseltmek ve birincil enerji tilketimini azaltmak i¢in bir ara¢ oldugu bilinmektedir (Yasmeen

vd., 2022). Bu baglamda ekolojik ayak izi {izerindeki etkisinin olumlu olacag: varsayilmaktadir.

2.3. Bulgular

Metodolojik ilk asamada Pesaran (2004) tarafindan gelistirilen yatay kesit bagimliligi testi yapilmigtir. Bulgular
dogrultusunda yatay kesit bagimliligi igermeyen FDI degiskeni igin birinci nesil birim kok testi olan IPS, yatay
kesit bagimlilig1 iceren diger tiim degiskenler i¢in ikinci nesil birim kok testi olan CADF birim kok testi
kullanilmigtir. Birim kok testi bulgulari, tiim degiskenlerin diizey degerlerinde duragan olduklarini gostermistir.

Bulgular, Tablo 1 igerisinde raporlanmaistir.

Tablo 1. Yatay Kesit Bagimlilig1 ve Birim Kok Testi Bulgulari

Degiskenler EF Gll NR PEC KOF FDI

Pesaran (2004) Yatay Kesit Bagimhihig Testi

Test istatistigi | 12.30 | 2411 | 1275 | 850 | 11.20 | -0.05
(p-degeri) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.961)

Birim Kok Testleri

CADF IPS

Test Istatistigi | -2.779 | -2.437 | -2.905 | -2.305 | -2.886 | -4.6521

(p-degeri) 0.001 0.017 0.000 0.042 0.000 0.000

Panel veri regresyon analizi yapilmadan 6nce, tahmin yonteminin belirlenmesine yonelik model se¢im testleri
yapilmistir. Tablo 2 igerisindeki bulgulara gore klasik model ile sabit etkiler modeli karsilastirmasinda sabit etkiler
modelinin, klasik ve rassal etkiler modelleri karsilastirmasinda rassal etkiler modelinin, sabit etkiler ve rassal

etkiler modelleri karsilastirmasinda ise sabit etkiler modelinin uygun model oldugu gériilmiistiir.

Tablo 2. Model Segim Testi Bulgulari

Testler Istatistik Degerleri Model Se¢imi

F testi F(21,103)= 78.40 (p-degeri = 0.000) Klasik model mi? Sabit etkiler modeli mi?

Score Testi x2(1) = 34000000 (p-degeri = 0.000) Klasik model mi? Rassal etkiler modeli mi?

Hausman Testi x2(2)=33.69 (p-degeri = 0.000) Rassal etkiler modeli mi? Sabit etkiler modeli mi?

Sabit etkiler modeli tahmin siirecinden 6nce model tani testleri yapilmis, model ekonometrik kriterlere gore
sinanmistir. Model tan1 testi bulgulari, Tablo 3 igerisinde Ozetlenmistir. Bulgular, modelde degisen varyans,

otokorelasyon ve birimler arasi korelasyon sorunlarinin olduguna isaret etmistir.
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Tablo 3. Model Tani Testi Bulgulari

Tam Testleri Test Tiirii istatistik Degerleri
Degigen Varyans Degistirilmis Wald Testi x2(10) =112.22 (p = 0.000)
Otokorelasvon Bhargava vd. Durbin Watson DW = 0.97144527
Y Baltagi-Wu LBI = 13021083
Birimler Aras1 Korelasyon Pesaran Testi CD =4.892 (p = 0.000)

Tablo 4 icerisindeki bulgulara gére GII, NR ve PEC degiskenleri istatistiksel olarak anlamli bulunmustur. Model
analiz siireci, istatistiksel olarak anlamsiz bulunan FDI ve KOF degiskenleri ¢ikartilarak yeniden yapilmustir.
Varsayimlardan sapmalarin diizeltilebilmesi i¢in Driscoll ve Kraay (1998) tarafindan onerilen otokorelasyon,
degisen varyans ve birimler arasi korelasyon durumlarinda gii¢lii sonuglar veren tahminci kullanilarak sabit etkiler
modeli tahmin edilmistir. Elde edilen bulgular, Tablo 4 igerisine aktarilmistir. Bu kapsamda istatistiksel anlamlilik
altinda GII degiskeni, EF degiskenini negatif yonlii, NR ve PEC degiskenleri ise pozitif yonlii etkilemektedir. GII
degiskeninde meydana gelen 1 birimlik artis, EF degiskenini 0.003 birim azaltmaktadir. NR degiskeninde
meydana gelen 1 birimlik artis, EF degiskenini 0.292 birim; PEC degiskeninde meydana gelen 1 birimlik artis ise
0.024 birim artirmaktadir.

Tablo 4. Sabit Etkiler Modeli Tahmin Bulgulari

Degiskenler | Katsayilar | Direncli Standart Hata | t-istatistigi | p-degeri

Gll -0.0028 0.0014 -2.01 0.075
NR 0.2727 0.1265 2.16 0.060
PEC 0.0237 0.0037197 6.40 0.000
KOF -0.0195 0.0351 -0.55 0.593
FDI 1.70e-13 1.21e-13 1.40 0.194
Sabit 2.2148 3.042637 0.73 0.485

Grup i¢i R?=0.5996 F (5,9) =96.91 (p-degeri = 0.000)

Anlamh Degiskenlerle Tahmin Sonuclar:

Degiskenler | Katsayillar | Direncli Standart Hata | t-istatistigi | p-degeri
Gll -0.0032 0.0009 -3.29 0.009
NR 0.2919 0.1278 2.28 0.048
PEC 0.0238 0.0037 6.48 0.000
Sabit 0.5595 0.8165 0.69 0.510
Grup i¢i R?=0.5979 F (3, 9) = 103.04 (p-degeri = 0.000)

3. Sonu¢

Bu aragtirmada, kiiresel inovasyon endeksi siralamasindaki ilk on {ilke igin 2009-2021 déneminde inovasyon,
dogal kaynaklar, birincil enerji tiiketimi, kiiresellesme ve dogrudan yabanci yatirimlarin ekolojik ayak izi

tizerindeki potansiyel rolii incelenmistir. Direngli tahminci sonuglari, kiiresel inovasyon endeksi, dogal kaynaklar
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ve birincil enerji tiikketiminin ekolojik ayak izi iizerinde istatistiksel olarak anlamli oldugunun kanitlarim
sunmaktadir. Bu baglamda kiiresel inovasyon endeksindeki artig, ekolojik ayak izini azaltmakta, dogal kaynaklar
ve birincil enerji tiiketimi artirmaktadir. Elde edilen sonuglar, literatiirle uyumlu sonuglar iiretmekte ve arastirma

hipotezlerini desteklemektedir.
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1. Introduction

The Global Risk Report published by the World Economic Forum in 2024 states that extreme weather events,
critical changes in world systems, biodiversity loss and ecosystem collapse, natural resource scarcity and pollution
are the most important environmental risks awaiting the world in the next decade. Therefore, investigating the
causes of the environmental problem constitutes a global research agenda. Various applications are being
developed against the stated risks, such as diversifying sustainable innovation processes, increasing clean energy
use and energy efficiency, encouraging foreign direct investments that enable technology transfers affecting R&D
intensity and changes in production methods, expanding the scope of carbon neutral applications, and accelerating
carbon capture, utilization and storage technologies. Ecological footprint calculations, which explain human
demand for nature through an ecological accounting system, are used as an important parameter reflecting the
measurement results of these applications. At the same time, there is increasing scientific evidence that
anthropogenic activities are the cause of environmental problems, and it is seen that this problem is mainly caused
by the ecological footprint (Appiah et al., 2023; WEF, 2024).

Ecological footprint, which is accepted as a comprehensive parameter of sustainable development, includes all
dimensions of environmental data for a particular region. It is a concept that quantifies the human demand for
natural resources by comparing nature's supply. It is a comprehensive measure that includes carbon emissions,
resource consumption, land and water use associated with individuals, communities, companies or countries,
biodiversity, food consumption patterns, waste management, local environmental policies and cultural practices.
The measurement not only reflects the general demand of anthropogenic activities for natural resources, but also
calculates the biological capacity of the region. In this context, the ecological footprint is an important tool for
monitoring trends and patterns of environmental degradation. It also helps evaluate the effectiveness of actions
taken to prevent, reduce and adapt to the negative effects of environmental degradation (Georgescu & Kinnunen,
2024; Karimli et al., 2024).
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2. Methodology
2.1. Model and Data Set

The purpose of this research is to examine the relationships between ecological footprint and innovation, natural
resources, primary energy consumption, globalization and foreign direct investments in the top ten countries in
the global innovation index rankings of Switzerland, Sweden, USA, United Kingdom, Singapore, Finland,
Netherlands, Germany, Denmark and South Korea in the period 2009-2021 within the framework of panel data
methodology. The model established within the scope of the purpose is as follows:

EF;t = 0g + v1Gll; + yoNR; + v3PEC; + V4KOF; + ysFDI + pyt (1)

In the model, EF represents the ecological footprint; GlI represents the global innovation index; NR represents
natural resources; PEC represents primary energy consumption; KOF represents the globalization index; FDI
represents foreign direct investments. dy; indicates the constant coefficent, y4,v2,v3, Y4 and ys, indicate the
paremeter coefficent; u;;; indicates the error terms. The subscript i, indicates the country section; t indicates the

time dimension.
2.2. Research Hypotheses

The Global Innovation Index is a set of numerical indicators that summarize the ability of researchers, institutions,
companies and countries to innovate. In this context, countries with high index values are expected to have a
positive impact on ecological dimensions by reducing ecological costs and resource use (Qing et al., 2024).
Natural resources are considered an important determinant of growth that increases industrial development and
economic vitality. However, extracting, processing and using materials from nature causes an increase in
environmental degradation (Satrovic et al., 2024). In this direction, the link between natural resource dependency
and ecological footprint points to a positive direction. The historical path shows that developed and developing
countries use energy intensively to facilitate production processes and other development activities. At the same
time, one of the fundamental aspects of the global warming debate is increasing carbon emissions and the
relationship of these emissions with primary energy consumption. Therefore, the intensity of primary energy
consumption provides evidence that the ecological footprint is increasing in almost all regions of the world
(Appiah et al., 2023; Yasmeen et al., 2022). Globalization; it affects the carbon footprints of individuals and
countries by causing changes in the consumption patterns, environmental policies and lifestyles of countries. The
relationship between the ecological footprint and globalization is complex and dynamic. The level of globalization

depends on various factors such as the structure and composition of the economy, the use of clean energy resources



142 International Congress of Business, Econometrics and Statistics [ICOBES 2024]

and the environmental awareness of society (Karimli et al., 2024). Foreign direct investment flows are an
important way to bring technological innovation to middle-income countries and have positive effects on clean
energy consumption. It is also defined as the driving force of technological diffusion in developing countries. It
is known to be a tool for raising local environmental standards and reducing primary energy consumption by
transferring clean technology and management practices (Yasmeen et al., 2022). In this context, it is assumed that

its effect on the ecological footprint will be positive.

2.3. Findings

In the first methodological stage, the cross-sectional dependency test developed by Pesaran (2004) was conducted.
In line with the findings, the first generation unit root test, IPS, was used for the FDI variable that does not contain
cross-sectional dependency, and the second generation unit root test, CADF unit root test, was used for all other
variables that contain cross-sectional dependency. The unit root test findings showed that all variables were
stationary at their level values. The findings are reported in Table 1.

Table 1. Cross-section dependence and unit root test findings

Variables EF Gll NR PEC KOF FDI

Pesaran (2004) Cross Section Dependency Test

Test Statistics | 12.30 | 2411 | 1275 | 850 | 11.20 | -0.05
(p-value) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.961)

Unit Root Tests

CADF IPS

Test Statistics | -2.779 | -2.437 | -2.905 | -2.305 | -2.886 | -4.6521

(p-value) 0.001 0.017 0.000 0.042 0.000 0.000

Before performing the panel data regression analysis, model selection tests were performed to determine the
estimation method. According to the findings in Table 2, it was seen that the fixed effects model was the
appropriate model in the comparison of the classical model and the fixed effects model, the random effects model
was the appropriate model in the comparison of the classical and random effects models, and the fixed effects

model was the appropriate model in the comparison of the fixed effects and random effects models.

Table 2. Model selection test findings

Tests Statistical Values Model Selection

F test F(21,103)= 78.40 (p-value= 0.000) Classical model or fixed effects model?

Score Test x2(1) = 34000000 (p-value = 0.000) Classical model or random effects model?
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Random effects model or fixed effects model?

Hausman Test x2(2)=33.69 (p-value = 0.000)

Before the fixed effects model estimation process, model diagnostic tests were performed and the model was
tested according to econometric criteria. The model diagnostic test findings are summarized in Table 3. The
findings indicated that there were heteroscedasticity, autocorrelation and inter-unit correlation problems in the

model.

Table 3. Model diagnostic test findings

Diagnostic Tests Test Type Statistical Values

Modified Wald Test

Heteroscedasticity

¥2(10) = 112.22 (p = 0.000)

Autocorrelation

Bhargava et al. Durbin Watson
Baltagi-Wu

DW = 0.97144527
LBl = 1.3021083

Correlation Between Units

Pesaran Test

CD = 4.892 (p = 0.000)

According to the findings in Table 4, GlI, NR and PEC variables were found to be statistically significant. The
model analysis process was re-run by removing the statistically insignificant FDI and KOF variables. In order to
correct the deviations from the assumptions, the fixed effects model was estimated using the estimator that gives
strong results in the cases of autocorrelation, heteroscedasticity and inter-unit correlation suggested by Driscoll
and Kraay (1998). The findings obtained are presented in Table 4. In this context, under statistical significance,
the Gl variable affects the EF variable negatively, while the NR and PEC variables affect it positively. A 1-unit
increase in the Gll variable decreases the EF variable by 0.003 units. A 1-unit increase in the NR variable increases

the EF variable by 0.292 units; a 1-unit increase in the PEC variable increases it by 0.024 units.

Table 4. Fixed effects model estimation findings

Variables | Coefficients | Robust Standard Error | t-statistics | p-value
Gll -0.0028 0.0014 -2.01 0.075
NR 0.2727 0.1265 2.16 0.060
PEC 0.0237 0.0037197 6.40 0.000
KOF -0.0195 0.0351 -0.55 0.593
FDI 1.70e-13 1.21e-13 1.40 0.194

Constant 2.2148 3.042637 0.73 0.485

Within Group R2=0.5996

F (5, 9) = 96.91 (p-value = 0.000)

Estimation Results with Significant Variables

Variables | Coefficients | Robust Standard Error | t-statistics | p-value
Gll -0.0032 0.0009 -3.29 0.009
NR 0.2919 0.1278 2.28 0.048
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PEC 0.0238 0.0037 6.48 0.000
Constant 0.5595 0.8165 0.69 0.510
Within Group R?=0.5979 F (3, 9) = 103.04 (p-value = 0.000)

3. Conclusion

In this research, the potential role of innovation, natural resources, primary energy consumption, globalization
and foreign direct investments on the ecological footprint for the first ten countries in the global innovation index
ranking was examined in the period 2009-2021. The robust estimator results provide evidence that the global
innovation index, natural resources and primary energy consumption are statistically significant on the ecological
footprint. In this context, the increase in the global innovation index reduces the ecological footprint and increases
the consumption of natural resources and primary energy. The results obtained produce results consistent with the

literature and support the research hypotheses.
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1. Giris

Yapay zeka alaninda ortaya ¢ikan en yeni teknoloji olan biiyiik dil modelleri (Large Language Models- LLM),
temelde altyapt modelleri (foundation models- FM) iizerine bina edilmis dogal dil modellerine (NLP) ve
dondistiiriiciilere (transformers) dayanmaktadir. LLM modellerinin bir sonraki asamasi biiyiik aksiyon (LAM)
modelleridir. LAM'ler, LLM'ler gibi bir tiir temel modeldir, ancak diinyayla etkilesim bigimleri oldukca farklidir.
LAM'ler daha sezgisel, verimli ve kisisellestirilmis etkilesimler vaat ederek kesintisiz insan-makine etkilesimine
dogru hayati bir adimi1 temsil etmektedir (Toloka, 2024). Bunun igin sezgi ve niyet olarak tanimlanan iki temel
problem ¢oziilmelidir. Sezgi yetenegi problemi ¢oziime ulastirilabildigi takdirde kullanicinin niyetini tahmin
etmek miimkiin olabilecektir. Bu durumda LLM’ler yalnizca soru cevap seklinde ilerleyen bir siiregten koparak

eyleme doniisen diisiinceler iiretebilecektir.
2. Biiyiik Dil Modelleri

Biiyiik dil modelleri metin isleyip liretebilen son teknoloji tiriinii yapay zeka sistemleri olarak ortaya ¢ikmistir
(Arcas, 2022). LLM’lerin egitilmesinde tiretken karsit aglar (GAN) ve doniistiiriicii tabanli modeller olmak tizere
iki temel yontemden yararlanilmaktadir. GAN modelleri gorsellestirme ve multimedya verileri yaratmada son
derece basarilidir (Coursera, 2024). Doéniistliriiciilerle insa edilen modeller ise metin olusturma alaninda ileri bir
seviyeye ulasmistir. Donistiirticti tabanli biiyiik dil modelleri arasinda GPT-4, Gemini ve Falcon40B modelleri

performans gostergeleri bakimindan 6ne ¢ikmaktadir (TechTarget, 2024).

i. GPT-4 (Uretken Onceden Egitilmis Transformator), OpenAl tarafindan kullanima sunulan ChatGPT’lerin
son versiyonudur. GPT-3.5 versiyonu milyarlarca sayida parametreyi analiz edebilmekte ve kullanici
tarafindan az sayida gergeklestirilen girdi miktarina ragmen yeni icerikler iiretebilmektedir. GPT-4 ise ¢ok

daha biiyiik bir boyuta sahiptir, daha fazla parametreyle calisabilmektedir (Baktash & Dawodi, 2023).

Atif: Erdag, T. (2024, Mayis, 29-30). Biiyiik Dil Modellerinden Biiyiik Aksiyon Modellerine Yapay Zekd ve Veri Biliminde Giincel Gelismeler. [Sozlii sunum].
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ii. Gemini AI, Google tarafindan gelistirilen ve metin, goriintii, ses, video ve kod tizerinde sorunsuz bir sekilde
akil yiiriiten cok modlu yapay zekd modelidir (Dowding vd., 1993). Gemini, yapay zeka modellerinin bilgi
ve problem ¢dzme yeteneklerini test etmek icin biiyiik coklu gorev dil anlama (MMLU) konusunda insandan

daha iyi performans gosteren ilk model olmustur (Google, 2023).

iii. Falcon 40B, Birlesik Arap Emirlikleri Teknoloji inovasyon Enstitiisii (TII) tarafindan yayimlanan agik
kaynakl1 bir LLM’dir. Bir trilyon RefinedWeb tokeni (yiiksek kaliteli web siteleri) iizerinde egitilmistir ve
toplamda kirk milyar parametre kullanmaktadir (Datacamp, 2023).

Heniiz LLM modeller hayatimiza yeni girmesine karsin simdiden biyiik aksiyon modelleri (LAM)
tartisilmaktadir. LAM modellerinin Oniindeki problemlerin ¢dziime kavugmasi durumunda insanoglunun

makinelerle olan iligkisi de yeni bir boyuta taginmis olacaktir.
3. Biiyiik Aksiyon Modelleri

Biiyiik aksiyon modelleri insanoglunun niyetlerini eylemlere cevirerek kompleks gorevleri basarabilen tam
tesekkiillii bir yapay zeka aracidir (Ivanov & Ampilogova, 2024). LAM'ler 6zellikle insan niyetlerini anlamak ve
uygulamalarda veya sistemlerde eylemler gergeklestirmek icin tasarlanmistir (Toloka, 2024). Calisma prensibinin
arkasinda noro-sembolik programlama yatmaktadir. Noro-sembolik programlama yapay sinir aglarindan ve
sembolik yapay zeka teknolojilerinden gelen verilerin birlestirilmesi faaliyetidir. LAM modeli ¢ok sayida
arayliziin neye benzedigini ve calisma prensiplerini 6grenerek kullanicinin bir arayilizde yaptigi eylemleri
algilamakta ve sonraki taleplerinde farkliliklar olsa da kendisine verilen gorevleri basarabilmektedir (Toloka,
2024). Bu o0Ogrenme tiirlinde baska modeller ya da kullanicinin arayiizlerde gergeklestirdigi eylemler

gozlemlenerek taklit edilmektedir.

LAM modelini kullanan ilk teknolojik {irtin 2024 yilinda Rabbit sirketi tarafindan R1 adiyla piyasaya sunulmustur.
Cihazin arayliziine ses kontrolleri ve dokunmatik ekranla ulasilmaktadir. Bu 6zelligi R1’in konusulan her seyi
anladigim1 gostermektedir. R1 cihazi LAM sayesinde gercek diinya uygulamalarnyla etkilesime girerek otel
rezervasyonu yapma, ucak bileti satin alma, diger cihazlart kontrol etmek, terciime yapma, siirecleri
otomatiklestirme ve veri toplayarak kullanabilme gibi birgok eylemi gergeklestirebilmektedir (Eliagik, 2024).
LAM teknolojisinin R1 cihazindaki rolii egitim modunu (teach mode) miimkiin kilmasidir. Egitim modu
kullanicinin faaliyetlerini 6grenerek taklit etmesini ve yeni istemler karsisinda tamamen yeni ¢iktilar vermesini

saglamaktadir.

Sonug olarak ilk kez LAM teknolojisiyle ¢alisan bir cihazin kullanima sunulmasiyla yapay zeka alaninda yeni bir
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donem baglamigtir. LAM modelini kullanan teknolojiler yasantimiza girdikg¢e, bir diger ifadeyle gercek diinya

deneyimine daha fazla maruz kaldik¢a gelisimleri hizlanacaktir.
4. Sonug

LAM teknolojisi gelecekte sezgileri giiclendik¢e niyetleri ongdrerek kendi aldigi kararlar dogrultusunda
eylemlere gecebilecektir. LAM teknolojisinin altinda yatan 6grenme modeli biiyiik veri kiimelerini incelemek
yerine izleyerek 6grenme oldugundan, bu seviyedeki bir gelisme icin yapay zeka cihazinin kullanici hakkinda
detayli bilgiye erigsmesi gerekecektir. Bu nedenle kisa bir siire sonra yagsantimiza daha fazla sayida giyilebilir
teknolojinin ve sensorlerle donatilmig akilli cihazlarin girecegini sdylemek miimkiindiir. Gelecekte insanlarin
niyetlerini sezerek herhangi bir komut beklemeden eyleme gecen teknolojilerin var olmasi durumunda birtakim
avantajlar ve dezavantajlar ortaya cikacaktir. Ornegin otonom kararlar alan bir yapay zeka tarafindan doktor
randevusu alma, otonom siirlis 6zelligi olan araci periyodik bakima gotiirme ve toplantilari planlama gibi giindelik
isler iistlenilebilecektir. Isletmelerde muhasebe kayitlarnin tutulmasi, finansal tablolarin hazirlanmasi, tedarik
stireglerinde siparig verilmesi, dagiticilarin satis hedeflerinin belirlenmesi, lojistik seceneklerinin belirlenmesi gibi
bircok is yine yapay zeka tarafindan verimli bir sekilde yiiriitiilebilecektir. Ote yandan LAM teknolojisinin

cevaplandirilmasi gereken birtakim énemli problemler bulunmaktadir:

* Veri gizliligi ve giivenligi: Ozellikle kritik veya hassas alanlarda kullanildiginda LAM'lere koruma dnlemleri

eklenmesi gerekmektedir.

* Onyarg: ve adillik: Bu modellerin egitiminde 6nyargilari taklit etme riski bulunmaktadir. Bu risk bertaraf

edilerek adil kararlar almas1 saglanmalidir.

* Cevresel siirdiiriilebilirlik: LLM teknolojisinde sorulan 30 adet soru yaklasik yarim litre suyun tiiketilmesine
neden olmaktadir. LAM teknolojisinde yeni bilgi liretmek ve eyleme gecmek i¢in kullanilacak daha yiiksek

miktardaki enerji ihtiyacina ¢6ziim sunulmalidir.
» Insani degerlere uyum: LAM’lerin insani degerlerle uyumlu kararlar almasi saglanmalidir.

Sonug olarak basarili bir LAM modelinin insan yasamina uygun olan dogru bir dengeye ulagabilmesi i¢in gelismis
iggiidiilere ihtiyaci bulunmaktadir. Burada 6nemli olan konu gelecekte artacak olan insan-makine etkilesiminde
kontroliin kimde olacagidir. Bir diger ifadeyle insan-makine iliskisinde agir basan taraf insan unsuru olmadikg¢a
bizi biz yapan duygu, ahlak ve etik gibi 6zelliklerimiz hasar alabilecektir. Aksi durumda ise insanoglu biiyiik bir

kolayliklar diinyasinda ve daha 6nce hayal edemedigi olanaklarla birlikte yasamini siirdiirebilecektir.
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1. Intrdocution

The latest technology emerging in the field of artificial intelligence is the Large Language Model (LLM), which
are fundamentally built upon foundation models (FM) and natural language processing (NLP) based on
transformers. The next stage of LLM models is the Large Action Model (LAM). Like LLMs, LAMs are
foundational models, but their modes of interaction with the world differ. LAMs promise more intuitive, efficient,
and personalized interactions, thus representing a vital step toward seamless human-machine interaction (Toloka,
2024). To achieve this, two fundamental problems must be addressed: intuition and intent. Once the intuition
problem is solved, predicting the user's intent may become feasible. In this case, LLMs could produce thoughts

that transition from mere question-answer processes to actionable insights.
2. Large Language Models

Large language models have emerged as state-of-the-art artificial intelligence systems capable of processing and
generating text (Arcas, 2022). Two main methods are employed in training LLMSs: generative adversarial
networks (GANS) and transformer-based models. GAN models are highly successful in visualizing and generating
multimedia data (Coursera, 2024). Models built with transformers have advanced to a higher level in text
generation. Among transformer-based large language models, GPT-4, Gemini, and Falcon40B stand out in terms

of performance metrics (TechTarget, 2024).

i. GPT-4 (Generative Pre-trained Transformer): GPT-4 is the latest version of the ChatGPT series released by
OpenAl. The GPT-3.5 version can analyze billions of parameters and generate new content with minimal real
user inputs. GPT-4, on the other hand, operates on a much larger scale and can work with more parameters
(Baktash & Dawodi, 2023).

ii. Gemini Al: Gemini Al is a multimodal artificial intelligence model developed by Google, capable of
reasoning seamlessly across text, images, sound, video, and code (Dowding et al., 1993). Gemini became the

Citation: Erdag, T. (2024, May, 29-30). From Large Language Models to Large Action Models: Recent Developments in Artificial Intelligence and Data Science.
[Oral presentation]. International Congress of Business, Econometrics and Statistics, Online, 149-152.


mailto:teomanerdag1979@gmail.com

150 International Congress of Business, Econometrics and Statistics [ICOBES 2024]

first model to outperform humans in large-scale multitask natural language understanding (MMLU), thus

testing the information and problem-solving capabilities of Al models (Google, 2023).

iii. Falcon 40B: Falcon 40B is an open-source LLM released by the Technology Innovation Institute (TII) of the
United Arab Emirates. Trained on one trillion RefinedWeb tokens, it utilizes a total of forty billion parameters
(Datacamp, 2023).

While LLM models have recently entered our lives, discussions about Large Action Models (LAM) are already
underway. With the resolution of the problems facing LAM models, the relationship between humans and

machines will be elevated to a new level.
3. Large Action Models

Large action models are fully-fledged artificial intelligence tools capable of translating human intentions into
actions to accomplish complex tasks (lvanov & Ampilogova, 2024). LAMs are specifically designed to
understand human intentions and perform actions in applications or systems (Toloka, 2024). The underlying
principle of operation is neuro-symbolic programming, which involves combining data from neural networks and
symbolic artificial intelligence technologies. By learning the appearances and operating principles of various
interfaces, LAM models can perceive the actions performed by the user on an interface and accomplish assigned
tasks even when there are variations in subsequent requests (Toloka, 2024). In this learning type, other models or

actions performed by the user on interfaces are observed and imitated.

The first technological product utilizing the LAM model was introduced to the market by the Rabbit company in
2024 under the name R1. The device's interface is accessible through voice controls and a touch screen, indicating
its ability to understand spoken commands. With LAM, the R1 device can interact with real-world applications,
such as making hotel reservations, purchasing plane tickets, controlling other devices, translating, automating
processes, and collecting and utilizing data (Eliagik, 2024). The role of LAM technology in the R1 device is to
enable its teaching mode, which involves learning and imitating the user's activities and providing entirely new

outputs in response to new requests.

In conclusion, with the introduction of a device utilizing LAM technology for the first time, a new era has begun
in the field of artificial intelligence. As technologies using LAM models become more prevalent in our lives,

development will accelerate, exposing us to real-world experiences more frequently.
4. Conclusion

As LAM technology advances, it will become adept at predicting human intentions and responding accordingly,

relying on its heightened intuition. This advancement stems from the fact that the learning model at the core of
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LAM technology learns through observation rather than extensive data analysis. Consequently, obtaining detailed
user information will be vital for these advancements. Thus, it's likely that we'll see a proliferation of wearable
technologies and smart devices with sensors soon. In the future, technologies capable of anticipating human
intentions and acting without explicit commands will bring both advantages and disadvantages. For instance, Al
can handle tasks such as scheduling doctor appointments, planning maintenance for autonomous vehicles, or
organizing meetings. Similarly, in enterprises, Al can efficiently manage tasks like maintaining accounting
records, preparing financial statements, and determining sales targets. However, there are significant challenges
to address with LAM technology:

+ Data privacy and security: LAMSs require enhanced security measures, especially in sensitive areas.

» Bias and fairness: There's a risk of perpetuating biases during model training, necessitating measures for fair

decision-making.

+ Environmental sustainability: 30 questions asked in LLM technology cause about half a liter of water to be
consumed. In LAM technology, a solution to a higher amount of energy needs to be used to produce new
information and take action should be provided.

 Alignment with human values: LAMS must align decisions with human values.

As a result, a successful LAM model needs developed instincts to reach the right balance suitable for human life.
The important issue here is who will have control in the human-machine interaction that will increase in the future.
In other words, unless the human element dominates the human-machine relationship, the characteristics that
make us who we are, such as emotions, morals, and ethics, may be damaged. Otherwise, human beings will be

able to live in a world of great conveniences and opportunities that they could not imagine before.
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1. Giris

Yapay zekd, iginde bulundugumuz yiizyilin ikinci geyregi ile birlikte tizerinde sikilikla durulmasi beklenen
teknolojik gelismelerin basinda gelecegi iddia edilebilir. Bunun temelinde ise yapay zekanin insan unsuru yerine
almasi gosterilebilirken, insan becerilerinin kisithilik gosterdigi durumlarda onu asan kabiliyetler sergilemesi ise
bu teknolojinin daha ¢ok benimsenmesine neden olmaktadir. O halde bu temel 6zelliklerin farkli olanlarda

kullanilmasi nasil mimkiin olabilir?

Yapay zeka teknolojilerinin kullanilmasinin miimkiin oldugu alanlardan birisi olarak pazarlama gosterilebilir.
Nitekim farkli on dokuz sektor ve cesitli is fonksiyonlar1 tizerinde yapilan bir arastirmada, yapay zekanin
pazarlama iizerinde yogun bir sekilde deger saglayacagi belirlenmistir (Manyika & Bughin, 2018). O halde
pazarlamada yapay zeka teknolojilerinin nasil deger saglayabileceginin ortaya koyabilmek son derece dnem arz
ederken, bu konuda yapilan ¢aligmalarda pazarlamacilarin yapay zekay1 kullanmamasi halinde bu doéntisiimsel

teknolojinin faydalarini kagiracag ifade edilmektedir (Marr, 2022).
2. Yapay Zeka

Yapay zeka kavrami ilk olarak (McCarthy vd., 1955) tarafindan ortaya atilmistir. Yapay zeka, harici verileri
basitlestirebilen ve esnek adaptasyon seklinde hedeflere ulasmak i¢in bu verilerden i¢gdrii saglayan bir teknoloji
veya sistem olarak tanimlanabilir (Jhaveri vd., 2023). Insan zekasin1 mekanik, diisiinme ve hissetme gibi insan
dogasinda var olan yetenekleri kopyalamak (veya asmak) i¢in tasarlanmig bilisimsel ve dijital olarak taklit eden

makineler olarak mevcut kavram genisletilebilir (Huang & Rust, 2022).

Yapay zeka bir makinenin algilama, muhakeme etme, 6grenme, gevreyle etkilesim kurma, problem ¢ézme ve
hatta yaraticilik kullanma gibi insan zihniyle iligkilendirdigimiz biligsel islevleri yerine getirme yetenegi olarak
giliniimiizde siklikla kullanilmaktadir (McKinsey, 2024). Bunun i¢in makine 6grenimi, dogal dil isleme, kural

tabanli uzman sistemler, sinir aglari, derinlemesine 6grenme, fiziksel robotlar ve robotik siire¢ otomasyonu gibi

Auf: Altay, S. (2024, Mayis, 29-30). Yapay Zekd ve Pazarlama: Neler Getirdigine Yonelik Bir Bakig. [Sozlii sunum]. Uluslararasi isletme, Ekonometri ve Istatistik
Kongresi, Cevrimigi, 153-156.
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cesitli teknolojilerden yararlanmaktadir (Davenport, 2018).

Yapay zeka giintimiizde siklikla kullanilan bir teknoloji olmasina karsilik, her bir tiirli genel olarak digeriyle ¢esitli
yonleri ile farklilik géstermektedir. Bu acidan cesitli siniflandirmalar arasinda genel olarak mekanik (dar/zayif)
yapay zeka, diisiinsel (hybrid, genel) yapay zeka ve hissel (giiclil, siiper) yapay zeka olarak tii¢ sekilde kategorize
edilmesi siklikla goriilmektedir (Huang & Rust, 2022; Microsoft, 2024; Wirth, 2018). Mekanik yapay zeka, ilgili
teknolojide zekanin en diisiik seviyesini gostermektedir. Yalnizca minimum diizeyde 6grenir ve uyum saglar,
ancak standartlastirtlmis ¢ikti i¢in rutin ve tekrarlayan gorevlerde iyi sonuglar vermektedir. Diisiinen yapay zeka
ise veri ve analitik tabanlidir. Biiylik miktarda veriyi igleme, analiz etme ve kisisellestirilmis ¢ikt1 i¢in 6grenme
yetenegine sahiptir. Son olarak hisseden yapay zeka insanlarin yaptig1 gibi duygulari tanima, simiile etme ve
uygun sekilde tepki verme yetenegine sahip olmay1 gdstermektedir. Ancak gergek insan gibi biyolojik duygu
zekasina sahip degildir. Bunun yerine, duygusal verileri analiz ederek duygu zekasina ulasmaya calismak s6z

konusudur (Huang & Rust, 2022).
3. Yapay Zeka ve Pazarlama

Pazarlama miisteriler, ortaklar ve genel olarak toplum igin degeri olan tekliflerin olusturulmasi, iletilmesi,
sunulmasi ve degis tokus edilmesine yonelik faaliyetler, kurumlar ve siiregler biitiinii olarak bilinmektedir (AMA,
2017). Pazarlamanin temel faaliyetleri ise miisteri ihtiyaclarini anlamak, bunlar {iriin ve hizmetlerle eslestirmek
ve insanlari satin almaya ikna etmek olarak gosterilebilirken, bu faaliyetler genel olarak yapay zekanin
gelistirebilecegi yetenekler arasinda yer almaktadir (Davenport vd., 2021). Dolayisiyla farkli tiirlerde yapay zeka

teknolojilerinin pazarlama baglaminda kullanim1 agiklamak gerekmektedir.

Tablo 1. Yapay Zeka ve Pazarlama

Mekanik YZ Diigiinsel YZ Hissel YZ
Veri Toplama: . o Miisteri anlay1si:
o L Pazar analizi: Rakipleri ve rekabet ; L
Pazar Siirekli pazar ve miisteri verilerini . . . Mevcut ve potansiyel miisteri ihtiyaglarini ve
. K . avantajlarini belirlemek igin pazarlama . . . o
Aragtirmasi algilama, izleme, toplama ve islemeyi L isteklerini anlamak i¢in duygusal verileri ve
. . analizlerini kullanma L R
otomatiklestirme miisteri analizlerini kullanma
Boliimlendirme: - i .
o K o Hedefleme: En iyi hedef segmentleri Konumlandirma: Misterilerde yanki
Pazarlama Yeni miisteri tercih modellerini . L . -
L . . . N onermek i¢in diiglinme yapay zekasini uyandiran bir konumlandirma gelistirmek
Stratejisi belirlemek i¢in mekanik yapay zeka L.
kullanma icin duygu yapay zekasini kullanma.
kullanma.
4P/AC Standartlagtirma Kisisellestirme Tiskisel
Uriin/ Miisteri ihtiyag ve isteklerini karsilama Uriinleri miisteri tercihlerine gore Miisterilerin duygusal ihtiyaglarini ve
Tiiketici stirecini ve ¢iktisini otomatiklestirme kigisellestirme isteklerini anlamak ve kargilamak
Fiyat/ Fiyat belirleme ve 6deme siirecini Miisterinin 6deme istegine gore fiyatlar Fiyat pazarlig1 yapma ve maliyeti interaktif
Maliyet otomatiklestirme kisisellestirme olarak gerekgelendirme
Yer/ Miisterinin iiriine erisimini .. . . . Miisteri etkilesimi i¢in deneyimi
. . On saf etkilesimlerini kigisellestirme . .
Kolayhk otomatiklestirme kigisellestirme
Tutundurma/ L o . . Kisisel iletisim i¢in iletigim igerigini Miisterinin duygusal tercihlerine ve
s Miisterilerle iletisimi otomatiklestirme B . . R
Tletisim Ozellestirme tepkilerine gore iletisimi uyarlama

Kaynak: Huang & Rust, 2022
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Pazarlama baglaminda pazarlama stratejilerinin ortaya koyulmasi, pazar arastirmasi yapilmasi ve pazarlama
karmasini i¢ine alan pazarlama eylemleri boyunca yapay zekanin gesitli sekillerde kullanilmasi miimkiindiir. Bu
konuda ¢alisma yapan (Huang & Rust, 2022) farkli yapay zeka teknolojilerinin 6zelliklerine gore standart ve
tekrarlayan iglerde veri toplama boliimlendirme gibi konularda mekanik yapay zekanin; veriye dayali olarak
kisisellestirme, pazar analizi ve hedefleme gibi konularda diisiinsel yapay zekanin; duygulari anlamaya ve
karsilikli iliski kurmaya bagli olarak iliskisel pazarlama, tiiketiciyi anlama ve konumlandirma gibi konularda ise
hissel yapay zekanin son derece uygun oldugu ifade etmislerdir. Bu agidan kullanim bi¢imleri Tablo 1’de
gosterildigi gibidir. Pazarlamada yapay zekanin kullaniminin iiriin 6zellikleri ve fiyatlandirma stratejilerini
gelistirmesi, imaj gelisimine katki sunmasi, kisisellestirmeni gelistirilmesi, miisteri hizmetlerinin siirekliliginin
saglanmasi, yeni miisteri kazanma ve miisteri koruma, miisteri boliimlendirme ve hedefleme gibi ¢ok c¢esitli

stireclerde katki saglamasi beklenebilir (Sarma, 2021).
4. Sonug

Goriilecegi lizere yapay zekanin pazarlamada cesitli sekillerde kullanilabilecegi anlagilmaktadir. Bu agidan
kullanilan yapay zeka teknolojisinin kabiliyetlerine gore pazarlamada c¢esitli gorevlerin yapay zekaya
aktarilabilmesi miimkiindiir. Diger taraftan i¢inde bulundugumuz zamanda her ne kadar rutin ve veriye dayali
islerde yapay zekanin siklikla kullanilmasi s6z konusu olsa bile, gelecekte hissel ve diisiinsel yapay zeka
ozelliklerine bagl 6zellikleri ile birlikte yapay zekanin pazarlamada daha yaratici is ve siireglerde gorev almasi

s0z konusu olacaktir.
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1. Introduction

It can be claimed that artificial intelligence will be one of the most important technological developments that are
expected to be emphasized in the second quarter of this century. Based on this, while artificial intelligence can be
shown to replace the human element, the fact that it exhibits capabilities that exceed human skills in situations
where human skills are limited causes this technology to be adopted more. So how is it possible for these basic

features to be used in different ones?

Marketing can be shown as one area where the use of artificial intelligence technologies is possible. As a matter
of fact, in a study conducted on nineteen different sectors and various business functions, it was determined that
artificial intelligence will provide intense value to marketing (Manyika & Bughin, 2018). Therefore, while it is
extremely important to reveal how Al technologies can provide value in marketing, it is stated in the studies on
this subject that if marketers do not use Al, they will miss the benefits of this transformational technology (Marr,
2022).

2. Artificial Intelligence

The concept of artificial intelligence was first introduced by (McCarthy et al., 1955). Artificial intelligence can
be defined as a technology or system that can simplify external data and provide insights from this data to achieve
goals as flexible adaptation (Jhaveri et al., 2023). The current concept can be extended to machines that
computationally and digitally mimic human intelligence designed to replicate (or surpass) inherent human abilities

such as mechanics, thinking and feeling (Huang & Rust, 2022).

Acrtificial intelligence is often used today as the ability of a machine to perform the cognitive functions we
associate with the human mind, such as perceiving, reasoning, learning, interacting with the environment, problem
solving and even using creativity (McKinsey, 2024). It makes use of various technologies, such as machine
learning, natural language processing, rule-based expert systems, neural networks, deep learning, physical robots
and robotic process automation (Davenport, 2018).

Citation: Altay, S. (2024, May, 29-30). Artificial Intelligence and Marketing: A Look at What It Brings. [Oral presentation]. International Congress of Business,
Econometrics and Statistics, Online, 157-160.
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Although artificial intelligence is a technology that is frequently used today, each type differs from the other in
various aspects. In this respect, among various classifications, it is common to categorize it in three ways:
mechanical (narrow/weak) artificial intelligence, intellectual (hybrid, general) artificial intelligence, and sentient
(strong, super) artificial intelligence (Huang & Rust, 2022; Microsoft, 2024; Wirth, 2018). Mechanical Al
represents the lowest level of intelligence in the relevant technology. It learns and adapts only minimally but
performs well on routine and repetitive tasks for standardized output. Thinking Al is data and analytics based. It
can process and analyzing large amounts of data and learning for personalized output. Finally, feeling Al
demonstrates the ability to recognize, simulate, and react appropriately to emotions, as humans do. However, it
does not have biological emotion intelligence like real humans. Instead, it is about trying to achieve emotion
intelligence by analyzing emotional data (Huang & Rust, 2022).

3. Artificial Intelligence and Marketing

Marketing is known as the set of activities, institutions, and processes for creating, communicating, delivering,
and exchanging offers that have value for customers, partners, and society in general (AMA, 2017). While the
core activities of marketing can be shown as understanding customer needs, matching them with products and
services, and persuading people to buy, these activities are among the capabilities that artificial intelligence can
develop (Davenport et al., 2021). Therefore, it is necessary to explain the use of different types of artificial

intelligence technologies in the context of marketing.

Table 1. Artificial Intelligence and Marketing

Mechanical Al Intellectual Al Sensory Al
Data Collection: . . i Customer understanding:
i . i Market analysis: Using marketing i i i
Automating the sensing, tracking, i . i . Using emotional data and customer analytics
Market Research i . . analytics to identify competitors and i
collection and processing of continuous . to understand current and potential customer
competitive advantages
market and customer data needs and wants
. Segmentation: . . . - . .
Marketing . . . . Targeting: Using thinking Al to Positioning: Using emotion Al to develop a
Using mechanical Al to identify new L .
Strategy recommend the best target segments positioning that resonates with customers.
customer preference patterns.
4P/AC Standardization Personalization Relational
Product/ Automate the process and output of Customize products according to Understand and meet customers' emotional
Consumer meeting customer needs and wants customer preferences needs and wants
Price/ Automate the price setting and payment Customize prices according to the Negotiate prices and justify costs
Cost process customer's willingness to pay interactively
Location/ Automate customer access to the . L. . Personalize the experience for customer
. Personalize frontline interactions . i
Convenience product interaction
Promotion/ Automate communication with Customize communication content for Tailor communication to the customer's
Communication customers personal communication emotional preferences and reactions

Source: Huang & Rust, 2022

In the context of marketing, it is possible to use artificial intelligence in various ways throughout marketing actions
that include marketing strategies, market research and marketing mix. According to the characteristics of different

artificial intelligence technologies (Huang & Rust, 2022), mechanical artificial intelligence in standard and
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repetitive tasks, such as data collection and segmentation; intellectual, artificial intelligence in matters such as
personalization, market analysis and targeting based on data; and affective artificial intelligence in matters such
as relational marketing, consumer understanding and positioning based on understanding emotions and
establishing mutual relationships. In this respect, the usage patterns are as shown in Table 1. The use of artificial
intelligence in marketing can be expected to contribute to a wide range of processes such as improving product
features and pricing strategies, contributing to image development, improving personalization, ensuring the
continuity of customer service, gaining new customers and customer retention, customer segmentation and

targeting (Sarma, 2021).
4. Conclusion

As can be seen, it is understood that artificial intelligence can be used in various ways in marketing. In this respect,
it is possible to transfer various tasks in marketing to artificial intelligence according to the capabilities of the
artificial intelligence technology used. On the other hand, even though artificial intelligence is frequently used in
routine and data-driven jobs, in the future, artificial intelligence will take part in more creative jobs and processes
in marketing with its features based on the characteristics of sensory and intellectual, artificial intelligence.

References

AMA. (2017). Definition of Marketing. https://www.ama.org/the-definition-of-marketing-what-is-marketing/
Davenport, T. H. (2018). The Al Advantage. The MIT Press.

Davenport, T. H., Guha, A., & Grewal, D. (2021). How to design an Al marketing strategy. Harvard Business
Review, 99(4), 42-47.

Huang, M.-H., & Rust, R. T. (2022). A Framework for Collaborative Artificial Intelligence in Marketing.
Journal of Retailing, 98(2), 209-223.

Jhaveri, M., Chirputkar, A., & Ashok, P. (2023). The Efficacy of Artificial Intelligence in making Best
Marketing Decisions. 2023 International Conference on Innovative Data Communication Technologies and
Application (ICIDCA), 225-229.

Manyika, J., & Bughin, J. (2018). The promise and challenge of the age of artificial intelligence. McKinsey
Global Institute Executive Briefing, 32.

Marr, B. (2022, Eyliil 9). Artificial Intelligence and The Future of Marketing. HBR.

McCarthy, J., Minsky, M. L., & Rochester, N. (1955). A Proposal for The Dartmouth Summer Research Project
on Artificial Intelligence.

McKinsey. (2024). What is Al (artificial intelligence)? https://www.mckinsey.com/featured-insights/mckinsey-
explainers/what-is-ai#/

Microsoft. (2024). Yapay zeka nedir? https://azure.microsoft.com/tr-tr/resources/cloud-computing-
dictionary/what-is-artificial-intelligence#s%C3%BCr%C3%BCc%C3%BCs%C3%BCz-ara%C3%A7lar

Sarma, D. (2021). In Applications of Artificial Intelligence in Business and Finance. Iginde Applications of



160 International Congress of Business, Econometrics and Statistics [ICOBES 2024]

Artificial Intelligence in Business and Finance (ss. 1-28). Apple Academic Press.

Wirth, N. (2018). Hello marketing, what can artificial intelligence help you with? International Journal of Market
Research, 60(5), 435-438.



Baysal, D. B. ve Baysal, E., ICOBES 2024: 161-172

Uluslararasi Isletme, Ekonometri ve

Istatistik Kongresi

https://icobes2024.ardahan.edu.tr

Siirdiiriilebilir Turizm Gelisimi i¢in Biiyiik Veri Analitiginin Potansiyelinin
Ortaya Cikarilmasi

Unlocking the Potential of Big Data Analytics for Sustainable Tourism Development

Derya Baykal Baysal?, Engin Baysal®

2 Dr. Ogr. Uyesi, Maltepe Universitesi Giizel Sanatlar Fakiiltesi, Gastronomi ve Mutfak Sanatlar: Boliimii, deryabaykalbaysal @maltepe.edu.tr,
ORCID: 0000-0002-8831-245X
b (jgretim Gorevlisi, Istanbul Teknik Universitesi, Siber Giivenlik Meslek Yiiksekokulu, enginbaysal @itu.edu.tr, ORCID: 0000-0003-1683-4686

1. Giris

Kiiresel turizm endiistrisinin biiyiik bir hizla biiyiidiigii cagimizda, siirdiiriilebilir uygulamalara olan ihtiya¢ her
zamankinden daha 6nemli hale gelmistir. Siirdiiriilebilir turizm gelisimi, ekonomik faydalar1 dogal ve kiiltiirel
kaynaklarin korunmasi ile dengelemeyi hedefleyerek, turizmin ¢evreye ve yerel topluluklara zarar vermeden
gelismesini saglamay1 amaglamaktadir. Bu zorluklarin iistesinden gelmek icin biiylik veri analitigi (BDA) giiclii

bir ara¢ olarak ortaya ¢ikmaktadir.

Biiyiikk veri analitigi, sosyal medya, ¢evrimigi rezervasyonlar, GPS sistemleri ve nesnelerin interneti (IoT)
cihazlar1 gibi kaynaklardan tretilen biiylik ve ¢esitli veri setlerinin sistematik analizini i¢ermektedir. Bu veri
setleri, gezgin davraniglari, tercihleri, ¢evresel etkiler ve ekonomik faaliyetler hakkinda zengin Ongdriiler
sunmaktadir. Bu ongoriilerin kullanilmasiyla, turizm endiistrisindeki paydaslar siirdiiriilebilirligi tesvik eden,

ziyaret¢i deneyimlerini iyilestiren ve kaynak yonetimini optimize eden bilingli kararlar alabilmektedirler.

Cesitli bilimsel ¢alismalar, karar verme siireclerinde ve stratejik planlamada devrim yaratan biiyiikk veri
analitiginin turizm yonetiminde artan yayginligin1 vurgulamaktadir (Mariani ve digerleri, 2018). Kuruluslar artik
turist davraniglarini analiz etmek, destinasyonlar1 yonetmek ve siirdiiriilebilir turizm girisimlerini desteklemek
amaciyla igerik analizi yapmak i¢in biiyiik veri kiimelerinden yararlanabilmektedir (Miah vd., 2017). Yapay zeka
ve biiyiik verinin birlesimi, turizm sektoriinde siirdiiriilebilir uygulamalar tesvik etmede ¢ok onemli bir arag
olarak ortaya c¢ikmaktadir (Li vd, 2022). Paydaslar, biiyiik verinin giiclinden yararlanarak turist tercihleri,
destinasyon pazarlama stratejileri ve kdiltiir turizmi deneyimlerine iligkin degerli bilgiler elde edebilmektedirler
(Li, 2022). Ek olarak, kirsal turizm pazarlamasi i¢in biiyiik verinin uygulanmasi, tiiketici tercihlerinin
anlagilmasinda ve ziyaret¢i memnuniyetinin arttirilmasinda {imit verici sonuglar vermistir (Zhao ve digerleri,

2022). Turizm endiistrisi gelistikce, biiyiik veri ve yenilik¢i teknolojilerin stratejik kullanimi, siirdiiriilebilir turizm

Auf: Baysal, D. B. ve Baysal, E. (2024, Mayts, 29-30). Siirdiiriilebilir Turizm Gelisimi icin Biiyiik Veri Analitiginin Potansiyelinin Ortaya Cikarilmast. [S6zlii sunum].
Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi, Cevrimigi, 161-172.
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gelisimine doniistiiriicti bir yaklasim sunmakta, endiistri uygulamalarini yeniden sekillendirmekte ve olumlu

sonuclar dogurmaktadir (Khan vd., 2022).
2. Biiyiik Veri ve Turizm

Biiyiik veri, modern veri diinyasinda 6nemli bir rol oynamakta ve cesitli kaynaklardan elde edilen verilerin
kapsamli analizini icermektedir. Biiylik verinin dogru ve etkin bir sekilde yonetilmesi ve analiz edilmesi,
isletmeler ve kuruluslar icin biiylik faydalar saglamaktadir. Bu verilerin analizinden elde edilen dngoriiler,

stratejik kararlar almayi, operasyonlari optimize etmeyi ve yenilik¢i ¢oziimler gelistirmeyi miimkiin kilmaktadir.

Mauro vd, tarafindan tanimlandig: sekliyle Biiyiik veri, kiime analizi, genetik algoritmalar, makine 6grenimi ve
veri gorsellestirme gibi ¢ok ¢esitli analitik prosediirleri kapsamaktadir (Mauro vd, 2016). Sosyal medya,
makineler ve sensorler gibi ¢esitli araglardan kaynaklanan, yiiksek hacim, hiz ve ¢esitlilik ile karakterize edilen
genis veri kiimelerinin islenmesini ve analizini igermektedir (Watson, 2014). Biiyiik veri analitiginin uygulanmasi,
saglik hizmetleri, egitim, tarim ve sanayi dahil olmak tizere ¢esitli sektorlerde etkili olmus ve kuruluslarin degerli
bilgiler elde etmesine, karar verme siireglerini optimize etmesine ve operasyonel verimliligi artirmasina olanak

saglamigtir (Allareddy ve digerleri, 2019; Ristevski & Chen, 2018; Rajesh, 2022).

Turizm sektoriinde veri tirleri ve veri toplama yontemleri oldukga c¢esitlidir. Bu veriler, isletmelerin
operasyonlarin1 optimize etmelerine, miisteri deneyimlerini iyilestirmelerine ve siirdiiriilebilirlik hedeflerine
ulagmalarina yardimer olmaktadir. Ornegin, turizm sektdriinde kullanilan veri tiirleri arasinda miisteri tercihleri,
seyahat aligkanliklari, rezervasyon wverileri, konaklama tercihleri, harcama aligkanliklar1 gibi bilgiler
bulunmaktadir. Bu veriler genellikle miisteri iliskileri yonetimi (CRM) sistemleri, rezervasyon platformlari,
anketler, sosyal medya analizleri ve web trafigi verileri gibi kaynaklardan elde edilmektedir. Ote yandan, turizm
sektorliinde veri toplama yoOntemleri arasinda anketler, odak grup goriismeleri, miisteri geri bildirimleri,
rezervasyon verileri analizi, sosyal medya izleme ve analizi, web trafigi analizi, miisteri memnuniyeti anketleri,

seyahat aligkanliklarini izleme gibi yontemler yaygin olarak kullanilmaktadir.

Bu veri tiirleri ve toplama yontemleri, turizm igletmelerinin miisteri ihtiyaglarini anlamalarina, pazarlama
stratejilerini  gelistirmelerine, hizmet kalitesini artirmalarma ve siirdiiriilebilir turizm uygulamalarini
desteklemelerine yardimci olmaktadir. Veri odakli kararlar almak, turizm sektoriindeki isletmelerin rekabetgi

kalmasina ve miisteri memnuniyetini artirmasina olanak tanimaktadir.

Biiyiik veri analitigi, turizm sektoriinde bir¢ok farkli alanda degerli 6ngériiler ve stratejik avantajlar sunmaktadir.
Ziyaretgi deneyiminden kaynak yonetimine, pazarlamadan ¢evresel siirdiiriilebilirlige kadar genis bir yelpazede
kullanim alani bulan biiyiik veri analitigi, turizm isletmelerinin rekabet avantaji elde etmelerini ve siirdiiriilebilir

bir sekilde bliylimelerini saglamaktadir. Teknolojinin ilerlemesiyle birlikte, biiylik veri analitiginin turizmdeki
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rolii daha da 6nemli hale gelmektedir ve gelecekte bu alandaki yenilik¢i uygulamalarin artmasi beklenmektedir.
Biiyiik Veri Analitiginin turizmde kullanimina iliskin yapilan ¢calismalar soyle siralanmaktadir:

Xiang ve digerleri, otel misafir deneyimi ve memnuniyeti hakkinda biiyiik veri ve metin analitiginin sagladigi
bilgilerin énemine vurgu yapmaktadir (Xiang vd, 2015). Bu calisma, kullanici tarafindan olusturulan verilerin
geleneksel yontemlerle iyi anlasilamayan arastirma sorunlarina 1sik tutmak icin nasil kullanilabilecegini ele

almaktadir.

Ercan, akilli turizmde biiyiik veri kullanimini sistematik bir derleme ile ele almig ve biiyiik veri analizlerinden
elde edilen bilgilerin akilli teknolojilerin gelistirilmesi ve ¢esitli alanlarda kullanilmasinin miimkiin oldugunu
belirtmigtir (Ercan, 2020). Bu ¢alisma, biiyiik veri analitiginin turizm sektoriinde nasil kullanilabilecegine dair
kapsamli bir bakis sunmaktadir. Wang ve Wu kirsal turizm marka degeri yonetim modelinin bilylik veri
perspektifinden nasil olusturulabilecegini ele almis ve kirsal turizmin turizm yonetiminde 6nemli bir dali haline
geldigini vurgulamistir (Wang & Wu, 2022). Bu ¢alisma, bilyiik verinin kirsal turizmde nasil kullanilabilecegine

dair 6nemli bir bakis agis1 sunmaktadir.

Yapilmis bu ¢aligmalar biiyiik veri analitiginin turizm sektoriinde kullaniminin gesitli yonlerini ve potansiyelini
vurgulamaktadir. Biiyiik veri analitigi, turizm igletmelerine miisteri davranislarini anlama, pazarlama stratejilerini
gelistirme, hizmet kalitesini artirma ve siirdiiriilebilir turizm uygulamalarin1 destekleme konularinda 6nemli

firsatlar sunmaktadir.

2.1. Ziyaretci Deneyiminin Gelistirilmesi

Biiyiik veri analitigi, turizm sektoriinde ziyaret¢i deneyimini dnemli 6l¢iide gelistirmek i¢in giiclii bir aragtir.
Biiyilk verinin dogru ve etkin kullanimi, turizm sektoriinde rekabet avantaji elde etmeye ve miisteri

memnuniyetini artirmaya yardimci olacaktir.
2.1.1. Kisisellestirilmis Hizmetler Sunma

Biiyiik veri analitigi, turistlerin tercih ve davranislarini analiz ederek kisisellestirilmis hizmetler sunma imkani
saglamaktadir. Miisterilerin ge¢cmis rezervasyonlari, sosyal medya paylasimlari ve online incelemeleri gibi verileri

kullanarak, turizm isletmeleri bireysel ihtiyaglara ve tercihlere yonelik 6zel hizmetler sunabilmektedir.
2.1.2. Ger¢ek Zamanh Bilgilendirme ve Destek

Biiyiik veri analitigi, turistlere gergek zamanli bilgiler ve destek sunarak deneyimlerini iyilestirebilir. Mobil
uygulamalar ve web platformlar1 araciligiyla saglanan bu bilgiler, turistlerin daha bilingli ve rahat seyahat

etmelerini saglayacaktir.
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Ornegin gercek zamanli trafik verileri ve toplu tasima bilgileri, turistlerin seyahat planlarini optimize etmelerine

yardimc1 olacaktir.
2.1.3. Miisteri Geri Bildirimlerinin Analizi

Biiyiik veri analitigi, miisteri geri bildirimlerini analiz ederek hizmet kalitesini artirmak i¢in 6nemli tahminler
saglamaktadir. Anket sonuglari, sosyal medya yorumlari ve online incelemeler, miisterilerin beklentilerini ve
memnuniyet diizeylerini belirlemek icin kullanilabilir. Bu analizler, turizm isletmelerinin hizmetlerini

iyilestirmesine ve miisteri memnuniyetini artirmasina yardime1 olacaktir.

Bu anlamda olumsuz geri bildirimlerin analizi ile hizmet kalitesinin artirilmasi gereken alanlar belirlenebilir,

miisterilerin begendigi hizmet ve deneyimler vurgulanarak, bu olumlu yonlerin daha da gelistirilmesi saglanabilir.
2.1.4. Sosyal Medya ve Dijital Platformlar

Sosyal medya ve dijital platformlardan elde edilen veriler, turistlerin ilgilerini ve tercihlerini belirlemek igin
kullanilabilir. Bu veriler, pazarlama stratejilerini ve igerik yonetimini optimize etmek i¢in degerli bilgiler

saglayacaktir.

Turistlerin en ¢ok ilgi gosterdigi etkinlikler, destinasyonlar ve hizmetler belirlenerek, bu alanlara yonelik
pazarlama stratejileri gelistirilebilir. Ayrica sosyal medya etkilesimleri ve paylagimlari analiz edilerek, turistlerin

ilgisini ¢ekecek icerikler olusturulabilir.
2.1.5. Lokasyon Bazli Hizmetler

GPS ve mobil veriler kullanilarak, turistlerin bulunduklari konuma gére 6zel hizmetler ve oneriler sunulabilir. Bu,
turistlerin destinasyon deneyimlerini daha zengin ve tatmin edici hale getirecektir. Bu baglamda turistlerin
bulundugu bolgedeki popiiler mekanlar, restoranlar ve etkinlikler hakkinda oneriler sunulabilir, belirli

lokasyonlarda gecerli indirimler ve 6zel kampanyalar hakkinda turistlere bilgi verilebilir.
2.1.6. Seyahat Planlamast ve Rota Optimizasyonu

Biiyiik veri analitigi, turistlerin seyahat planlarin1 optimize etmelerine yardime1 olacaktir. Ge¢gmis seyahat verileri
ve davranig analizleri kullamilarak, turistlerin en uygun gilizergahlari ve ziyaret edecekleri mekanlan
belirlemelerine yardimei olunabilir. Ornegin turistlerin ilgi alanlarina ve seyahat siiresine gore kisisellestirilmis
rota Onerileri sunulabilir, popiiler turistik mekanlardaki yogunluk verileri analiz edilerek, turistlerin kalabaliktan

kaginmalarina ve daha rahat bir deneyim yasamalarina yardimci olunabilir.
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2.1.7. Onleyici Bakim ve Hizmet Iyilestirmeleri

Biiyiikk veri analitigi, turizm isletmelerinin Onleyici bakim ve hizmet iyilestirmeleri yapmalarina olanak
tanimaktadir. Bdylece turistlerin olast problemlerle karsilagmadan once isletme tarafindan onlem alinmasi

saglanacaktir.

Bu kapsamda oteller ve diger turizm tesisleri, cihaz ve ekipmanlarin ariza verilerini analiz ederek, 6nleyici bakim
yapabilir, gercek zamanli miisteri geri bildirimleri ve hizmet performansi verileri analiz edilerek, hizmet

kalitesinin siirekli olarak izlenmesi ve iyilestirilmesi saglanabilir.
2.2. Sosyal Medya ve Rezervasyon Verilerinin Analizi

Sosyal medya ve rezervasyon veri analizi, turizm endiistrisi icin giiclii araclar arasinda yer almaktadir. Isletmeler,
bu veri kaynaklarindan yararlanarak miisteri tercihleri ve davraniglar1 hakkinda degerli bilgiler edinebilmekte,
hizmetlerini gelistirebilmekte ve operasyonlarini optimize edebilmektedir. Sosyal medya ve rezervasyon
verilerinin entegrasyonu, miusterilerin kapsamli bir gekilde anlagilmasini saglayarak turizm igletmelerinin
kisisellestirilmis deneyimler sunmasina, pazarlama stratejilerini gelistirmesine ve dinamik seyahat pazarinda

rekabet avantajini korumasina olanak tanimaktadir.

Fotis ve arkadaslar1 yaptiklar1 ¢alismada sosyal medyanin seyahat planlama siireci boyunca etkisine dair bilgiler
sunarak, sosyal medyanin tatil seyahati kararlarini nasil etkiledigine dair kapsamli bir bakis sunmaktadir (Fotis

vd (2012).

- Rathore, seyahat planlamasinda sosyal medya platformlarinda kullanici tarafindan olusturulan igerigin etkisini
arastirmakta ve sosyal medyanin turizmde bilgi arama ve karar verme davranigindaki roliinii vurgulamaktadir

(Rathore, 2020).

- Lin vd., turizm ve konaklama endiistrisinde pazarlama i¢in sosyal medya kullanimmin gérev-teknoloji uyum
analizini tartigarak, turizm pazarlamasi i¢in sosyal medya platformlarini anlamanin 6nemini vurgulamaktadir (Lin

vd. 2020).

- Nama vd. (2021), sosyal medya adaptasyonunun ve web tabanli teknolojilerin turizm sektoriindeki
entegrasyonunu vurgulayarak, sosyal medyanin turizm uygulamalarii modernlestirmedeki roliinii ortaya

koymaktadir (Nama vd.2021).

- Agyapong ve Yuan, sosyal medyanin turizm destinasyonu karar verme {izerindeki etkisini ortaya koymakta ve

sosyal medyanin seyahat tercihlerini sekillendirmedeki 6neminin altin1 ¢izmektedir (Agyapong ve Yuan, 2022).

- Wibowo vd. sosyal medyanin turist ziyareti kararlarini etkilemedeki roliinii inceleyerek, sosyal medyanin turist
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davranisini ve destinasyon sec¢imini nasil etkiledigine dair bilgiler sunmaktadir (Wibowo vd. 2020).

Turizm isletmeleri, bu ¢alismalardan elde edilen bilgilerden yararlanarak ve sosyal medya ile rezervasyon
verilerinin derinlemesine analizini yaparak pazarlama stratejilerini 6zellestirebilir, miisteri katilimini artirabilir ve

genel ziyaret¢ci memnuniyetini ve sadakatini artirmak icin kisisellestirilmis deneyimler yaratabilir.
2.3. Ongoriisel Analitik ve Ziyaretci Thtiyaclarimin Tahmin Edilmesi

Ongoriisel analitik, turizm sektdriinde ziyaretgi ihtiyaglarii tahmin etmek ve karsilamak igin giiclii bir aragtir.
Kisisellestirilmis deneyimler sunma, talep tahmini ve kapasite yonetimi, pazarlama stratejilerinin optimizasyonu,
dinamik fiyatlandirma ve miisteri memnuniyeti gibi alanlarda sagladig1 avantajlar, turizm isletmelerinin rekabet
avantaji elde etmelerini ve miisteri memnuniyetini artirmalarin1 saglamaktadir. Teknolojinin ve veri analitigi

yontemlerinin gelismesiyle birlikte, dngoriisel analitigin turizmdeki 6nemi ve etkisi giderek artmaktadir.
2.4. Kaynak Yonetiminin Optimize Edilmesi

Turizm isletmeleri alaninda kaynak yonetiminin biiyiik veri yoluyla optimizasyonu, verimliligi ve karlilig1 6nemli
oOlgiide etkileyebilecek kritik bir alandir. Turizm tedarikgileri, bilyliik veri ve yapay zeka stratejilerinden
yararlanarak verimliligi ve gezginlere kigisellestirilmis deneyimler sunarak genel is performansini
artirabilmektedirler (Samara vd., 2020). Biiyiik veri analitigi yeteneklerinin benimsenmesi, turizm tedarik

zincirlerinde performansin artmasina olanak saglamaktadir (Gupta, 2023).

Yapay zeka ve biiyilik veri analitiginin entegrasyonu, turizm sirketlerinin ekonomik sonuglara ulagmasini ve
stirdiiriilebilir rekabet avantaji elde etmesini saglamaktadir (Stroumpoulis vd., 2022). Biiyiik veri ve veri
madenciligi ile kolaylastirilan akilli turizm, yonetim uygulamalarini, kirsal ekonomileri ve genel hizmetleri

iyilestirerek turizm endiistrinin biiylimesini tesvik etmektedir (Li, 2022).

Karar destek sistemlerinin gelistirilmesinde ve siireglerin optimize edilmesinde dnemli bir rol oynadigindan,
turizm ve konaklama endiistrisinde is zekasini etkilemede biiyiik verinin énemi kiiciimsenemez (Stylos ve
Zwiegelaar, 2019). Turizm sektoriindeki kuruluslar, biiyiik verileri etkili bir sekilde kullanarak, kritik is kararlarim
bilgilendirmek ve operasyonel verimliligi artirmak i¢in degerli bilgiler elde edebilmektedirler (Yallop ve digerleri,

2021).

Uluslararasi turist variglarinda 6ngoriilen artig, sektoriin gelisen taleplerini karsilamak i¢in miisteri verilerinin
verimli bir gsekilde yonetilmesinin dnemini vurgulamaktadir (Yallop ve Séraphin, 2020). Turizm sirketleri, akill
teknolojileri etkili bir sekilde kullanarak rekabet gliciinii koruyabilecek, operasyonel performansi gelistirebilecek

ve veri odakl bir ¢agda gezginlerin gelisen ihtiyaglarini karsilayabileceklerdir.
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2.4.1. Su ve Enerji Tiiketimi Yonetimi

Biiyiik veri analitigi, turizm isletmelerinde su ve enerji tiiketiminin verimli bir sekilde yonetilmesine onemli
katkilar saglamaktadir. Bu teknolojinin kullanimi, siirdiiriilebilirlik hedeflerine ulasmay1 ve maliyetleri azaltmay1
miimkiin kilmaktadir. Turizm isletmeleri, bu stratejileri benimseyerek gevresel sorumluluklarini yerine getirmekte

ve ayn1 zamanda rekabet avantaji1 elde etmektedirler.

Akilli Aydinlatma Sistemleri: Hareket sensorleri ve zamanlayicilar kullanarak gereksiz enerji tiikketiminin

azaltmasi saglanmaktadir.

Su Verimliligi Cihazlari: Diisiik akish musluklar, dus bagliklar1 ve tuvaletler gibi su tasarrufu saglayan cihazlarin

kullanimi igletmeler igin avantaj olusturacaktir.

Yenilenebilir Enerji Kaynaklari: Giines panelleri ve riizgar tiirbinleri gibi yenilenebilir enerji kaynaklarina yatirim

yapmak igletmelerin rekabet avantaji elde etmelerini saglayacaktir.
2.4.2. Atk Yonetimi ve Azaltma Stratejileri

Turizm isletmelerinde atik yonetimi ve azaltma stratejileri, gevresel siirdiiriilebilirligi saglamanin yani sira maliyet

tasarrufu ve operasyonel verimliligi artirmak i¢in de kritik 6neme sahiptir.

Turizm isletmeleri, olusturduklari atik tiirlerini belirleyip siniflandirmalidir. Bu tiirler genellikle organik atiklar,
geri doniistiiriilebilir malzemeler (plastik, cam, metal, kagit), tehlikeli atiklar ve genel atiklar olarak kategorize

edilmektedir. Bu siniflandirma, atiklarin uygun sekilde yonetilmesini saglamaktadir.

Atiklarin olustugu noktada ayristirilmasi, geri doniisiim ve bertaraf siireclerini daha verimli hale getirmektedir.

Misafirler ve personel igin farkl tiirde atik kutulari saglanarak kaynakta ayristirma tesvik edilmektedir.

Organik atiklar, kompostlama yoluyla yonetilebilmektedir. Turizm isletmeleri, yemek artiklar1 ve bahge atiklar
gibi organik materyalleri kompostlayarak, bu atiklar1 besleyici toprak katki maddelerine doniistiirebilir. Bu

kompost, otel bahgelerinde veya ¢evre diizenlemelerinde kullanilabilir.

Tek kullanimlik plastikler ve diger malzemeler, atik miktarin1 6nemli Sl¢iide artirmaktadir. Turizm isletmeleri,
yeniden kullanilabilir iiriinlere gegis yaparak bu atiklar1 azaltabilir. Ornegin, tek kullanimlik plastik siseler yerine

doldurulabilir su siseleri kullanilabilir.

Atik yOnetimi stratejilerinin basarisi, misafirler ve personelin bu konuda bilinglenmesine baglidir. Egitim
programlari ve bilgilendirme kampanyalari, atik azaltma ve geri doniisiim konularinda farkindalik yaratmaktadir.

Personel, atik yonetimi prosediirleri konusunda diizenli olarak egitilmelidir.
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Atik yonetiminde teknolojinin kullanimi, verimliligi artirmaktadir. Akilli atik yonetim sistemleri, atik miktarin
ve tiiriinii izleyerek isletmelere anlik veri saglamaktadir. Bu veriler, atik azaltma stratejilerinin etkinligini

degerlendirmek ve gerektiginde iyilestirmeler yapmak i¢in kullanilabilir.

Tedarik zincirinde siirdiiriilebilirlik ilkelerini benimsemek, atik miktarini azaltmaktadir. Turizm isletmeleri,
stirdiiriilebilir malzemeler kullanan ve ¢cevre dostu ambalajlar tercih eden tedarikgilerle calismalidir. Ayrica, toplu

alimlar ve biiyiik paketlemeler, ambalaj atiklarini azaltabilir.

Bazi atiklar, yaratici yontemlerle ileri doniisiim projelerine dahil edilebilir. Ornegin, eski mobilyalar veya

dekoratif esyalar, yeniden kullanilarak veya doniistiiriilerek isletme i¢inde yeniden degerlendirilebilir.
2.4.3. Ger¢ek Zamanl Veri Analizi ile Operasyonel Verimlilik

Biiyiik veri analitigi ile gercek zamanli veri analizi, turizm isletmelerinde operasyonel verimliligi artirmanin ve
miisteri deneyimini iyilestirmenin gii¢lii bir yoludur. Bu teknolojinin etkin kullanimi, igletmelere rekabet avantaji

saglamakta ve siirdiiriilebilir biiyiimeye katkida bulunmaktadir.

Bu yaklagimin temel bilesenleri ve uygulama stratejileri, Gergek Zamanli Veri Toplama, Veri Entegrasyonu,
Anlik Veri Analizi ve Is Zekasi, Operasyonel Karar Destek Sistemleri, Miisteri Deneyiminin lyilestirilmesi, Enerji
ve Kaynak Y&netimi, Envanter ve Stok Yonetimi, Tahmin ve Proaktif Yonetim, Performans Izleme ve Raporlama

ve Giivenlik ve Risk YOnetimi olarak siralanabilir.
2.5. Destinasyon Pazarlamasinin lyilestirilmesi

Biiyiik veri analitiginin kullanim1 yoluyla destinasyon pazarlamasinin gelistirilmesi turizm sektoriinde 6nemli bir
stratejik adimdir. Yapay zeka ve makine 6grenmesi gibi teknolojilerin sosyal bilim aragtirmalarinda kullanimina

iligkin ¢aligmalar bu alandaki potansiyel ve firsatlar1 6ne ¢ikarmaktadir (Mete, 2023).

Bu teknolojilerin turizm sektoriinde kullanilmasi konumlandirma, imaj ve markalagma c¢aligmalar1 yoluyla
destinasyonlarin basarisini artirabilmekte (Vatan ve Zengin, 2019), destinasyon pazarlamasini desteklemekte ve
destinasyonlarin hedef kitlelerine etkili bir sekilde ulasmasim saglamaktadir (Ikiz, 2023). Ayrica biiyiik veri
analitigi ve yapay zeka teknolojileri, turizm igletmelerine gelecekteki egilimleri tahmin etme ve daha bilingli

kararlar verme konusunda 6nemli faydalar saglamaktadir (Faydali ve Solak, 2023).
2.5.1. Veri Odakli Pazarlama Stratejileri

Destinasyon pazarlamasinin iyilestirilmesi ve veri odakli pazarlama stratejileri, turizm sektoriinde onemli bir
konudur. Bu baglamda, biiyiik veri analitigi ve dijital pazarlama stratejileri, destinasyonlarin tanitimi, hedef

kitleye ulasma, marka olusturma ve konumlandirma gibi alanlarda énemli rol oynamaktadir. Bu teknoloji,
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destinasyonlarin hedef kitlelerini daha iyi anlamalarini ve pazarlama stratejilerini kisisellestirmelerini
saglamaktadir. Ayrica, biiyiik veri analitigi ve yapay zeka teknolojileri, turizm isletmelerine gelecekteki trendleri

tahmin etmede ve daha bilingli kararlar almada 6nemli faydalar saglamaktadir.

Veri odakli pazarlama stratejileri, destinasyonlarin pazarlama faaliyetlerini daha etkili hale getirmektedir.
Ornegin, sosyal medya pazarlama aktivitelerinin termal turizmde algilanan hizmet kalitesi ve marka degeri
iizerindeki etkisi incelenmis ve tiiketicilerin marka degerini olustururken sosyal medyay1 giivenilir bir bilgi

kaynagi olarak gordiikleri belirtilmistir (Tiifekei vd.,2020).
2.5.2. Siirdiiriilebilir Destinasyonlarin Tanitimi

Biiyiik veri analitigi ile stirdiiriilebilir destinasyonlarin tanitimini gergeklestirmek hem ¢evresel siirdiiriilebilirligi
tesvik etmek hem de destinasyonlarin cazibesini artirmak i¢in etkili bir yontemdir. Bu ama¢ dogrultusunda
izlenebilecek stratejiler; hedef kitle analizi, veri tabanli igerik olusturma, sosyal medya ve dijital kampanyalar,
kisisellestirilmis pazarlama, geri bildirim ve iyilestirme, etkinlikler ve egitim programlari, is birlikleri ve

ortakliklar, cevresel ve sosyal sorumluluk vurgusu olarak siralanabilir.
2.6. Cevresel Etkilerin izlenmesi

Turizm isletmelerinde biiyiik veri analitigi kullanarak ¢evresel etkilerin izlenmesi, siirdiiriilebilirlik hedeflerine
ulagsmak ve cevresel ayak izini azaltmak i¢in kritik bir 6neme sahiptir. Biiyiik veri analitigi, isletmelerin ¢evresel

performanslarini siirekli olarak izlemelerine, analiz etmelerine ve optimize etmelerine olanak tanimaktadir.

Ornegin, turizm isletmelerinde enerji tiiketimi, su kullanimi, atik yonetimi gibi cevresel etkilerin veri analitigi
yoluyla izlenmesi ve analiz edilmesi, isletmelerin siirdiiriilebilirlik hedeflerine ulasmalarina katki
saglayabilmektedir (Kiing, 2022). Ayrica, ¢evresel etkilerin izlenmesi ve degerlendirilmesi, turizm isletmelerinin
cevresel performanslarini siirekli olarak gozden gecirmelerini ve c¢evresel siirdiiriilebilirlik stratejilerini
gelistirmelerini saglamaktadir. Biiyiik veri analitigi sayesinde isletmeler, ¢evresel etkileri daha iyi anlayabilir,

cevresel performanslarini 6lgebilir ve gevresel siirdiiriilebilirliklerini artirabilirler.
3. Sonug¢

Bu ¢alisma, biiyiik veri analitiginin siirdiirtilebilir turizm gelisimi iizerindeki doniistiiriici potansiyelini ortaya
koymaktadir. Biiyiik veri analitiginin, turizm sektdriinde ziyaret¢i deneyimlerini iyilestirme, kaynak yonetimini
optimize etme, destinasyon pazarlamasini gelistirme ve cevresel etkileri izleme konularinda sundugu genis

uygulama yelpazesi, siirdiiriilebilir turizm hedeflerine ulasmada kritik bir rol oynamaktadir.

Bu baglamda, turizm sektériinde biiyiik veri analitiginin stratejik kullanimi, siirdiiriilebilir turizm uygulamalarini

tesvik etmekte ve olumlu sonuglar elde etmekte umut verici bir yol sunmaktadir. Biiyiikk veri analitiginin
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potansiyelinin tam anlamiyla ortaya cikarilmasi, turizm endiistrisinin daha siirdiiriilebilir bir gelecege dogru

ilerlemesini saglayacak ve turizmin gelecek nesiller i¢in olumlu bir gii¢ olarak kalmasini miimkiin kilacaktir.

Sonug olarak, biiyiik veri analitigi, turizm sektoriinde siirdiiriilebilirlik ve operasyonel verimlilik hedeflerine
ulasmada onemli bir aractir. Bu teknolojinin stratejik ve etkin kullanimi, turizm igletmelerinin ¢evresel etkilerini
azaltmalarina, kaynaklar1 daha verimli kullanmalarina ve ziyaretci memnuniyetini artirmalarina olanak
tanimaktadir. Turizm endiistrisi, biiyilik veri analitiginin sundugu firsatlardan yararlanarak daha siirdiiriilebilir ve

rekabetci bir yapiya kavusabilecektir.
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1. Giris

In an era where the global tourism industry is growing by leaps and bounds, the need for sustainable practices has
become more important than ever. Sustainable tourism development aims to balance economic benefits with the
conservation of natural and cultural resources, ensuring that tourism develops without harming the environment

and local communities. To overcome these challenges, big data analytics (BDA) is emerging as a powerful tool.

Big data analytics systematically analyzes large and diverse data sets from social media, online bookings, GPS
systems, and Internet of Things (loT) devices. These datasets provide rich insights into traveler behavior,
preferences, environmental impacts, and economic activity. Using these insights, stakeholders in the tourism
industry can make informed decisions that promote sustainability, improve visitor experiences, and optimize

resource management.

Various scientific studies highlight the increasing prevalence of big data analytics in tourism management,
revolutionizing decision-making processes and strategic planning (Mariani et al., 2018). Organizations can now
leverage large datasets to analyze tourist behavior, manage destinations, and conduct content analysis to support
sustainable tourism initiatives (Miah et al., 2017). The combination of artificial intelligence and big data is
emerging as a crucial tool in promoting sustainable practices in the tourism industry (Li et al., 2022). By
leveraging the power of big data, stakeholders can gain valuable insights into tourist preferences, destination
marketing strategies, and cultural tourism experiences (Li, 2022). In addition, applying big data for rural tourism
marketing has yielded promising results in understanding consumer preferences and increasing visitor satisfaction
(Zhao et al., 2022). As the tourism industry evolves, the strategic use of big data and innovative technologies
offers a transformative approach to sustainable tourism development, reshaping industry practices and generating

positive outcomes (Khan et al., 2022).

Citation: Baysal, D. B. and Baysal, E. (2024, May, 29-30). Unlocking the Potential of Big Data Analytics for Sustainable Tourism Development. [Oral presentation].
International Congress of Business, Econometrics and Statistics, Online, 173-183.
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2. Big Data and Tourism

Big data plays an important role in the modern world and involves comprehensive data analysis from various
sources. Accurate and effective management and analysis of big data provide great benefits for businesses and
organizations. The insights gained from the analysis of this data make it possible to make strategic decisions,

optimize operations, and develop innovative solutions.

As defined by Mauro et al., big data encompasses a wide range of analytical procedures such as cluster analysis,
genetic algorithms, machine learning, and data visualization (Mauro et al., 2016). Social media involves the
processing and analysis of large data sets originating from various tools, such as machines and sensors,
characterized by high volume, speed, and diversity (Watson, 2014). The application of big data analytics has been
instrumental in a variety of industries, including healthcare, education, agriculture, and industry, allowing
organizations to gain valuable insights, optimize decision-making processes, and improve operational efficiency
(Allareddy et al., 2019; Ristevski & Chen, 2018; Rajesh, 2022).

Data types and data collection methods in the tourism sector are quite diverse. This data helps businesses optimize
operations, improve customer experiences, and achieve sustainability goals. For example, the data types used in
the tourism industry include customer preferences, travel habits, reservation data, accommodation preferences,
and spending habits. This data is usually obtained from customer relationship management (CRM) systems,
booking platforms, surveys, social media analytics, and web traffic data. On the other hand, among the data
collection methods in the tourism sector, methods such as surveys, focus group interviews, customer feedback,
reservation data analysis, social media monitoring, web traffic analysis, customer satisfaction surveys, and

monitoring travel habits are widely used.

These data types and collection methods help tourism businesses understand customer needs, improve marketing
strategies, improve service quality, and support sustainable tourism practices. Making data-driven decisions

allows businesses in the tourism industry to remain competitive and increase customer satisfaction.

Big data analytics offers valuable insights and strategic advantages in many areas of the tourism industry. Big
data analytics, used in various areas, from visitor experience to resource management and marketing to
environmental sustainability, enables tourism businesses to gain a competitive advantage and grow sustainably.
With the advancement of technology, the role of big data analytics in tourism is becoming even more important,

and innovative applications in this field are expected to increase.

Studies on the use of Big Data Analytics in tourism are listed as follows;

Xiang et al. emphasize the importance of the information provided by big data and text analytics about hotel guest

experience and satisfaction (Xiang et al., 2015). This paper considers how user-generated data can shed light on
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research problems that traditional methods do not understand well.

Ercan discussed using big data in smart tourism with a systematic review and stated that it is possible to develop
smart technologies and use the information obtained from big data analysis in various fields (Ercan, 2020). This
study provides a comprehensive overview of how big data analytics can be used in the tourism industry. Wang
and Wu discussed how the rural tourism brand equity management model can be built from a big data perspective.
They emphasized that rural tourism has become an important branch of tourism management (Wang & Wu, 2022).

This study provides an important perspective on how big data can be used in rural tourism.

These studies highlight the potential of using big data analytics in tourism. Big data analytics offers important
opportunities for tourism businesses to understand customer behavior, develop marketing strategies, improve

service quality, and support sustainable tourism practices.
2.1. Improving Visitor Experience

Big data analytics is a powerful tool that can significantly improve the visitor experience in the tourism industry.
The correct and effective use of big data will help to gain a competitive advantage in the tourism sector and

increase customer satisfaction.
2.1.1. Providing Personalized Services

Big data analytics provides the opportunity to provide personalized services by analyzing the preferences and
behaviors of tourists. Using data such as customers' past bookings, social media posts, and online reviews, tourism

businesses can offer services tailored to individual needs and preferences.
2.1.2. Real-Time Information and Support

Big data analytics can provide tourists real-time insights and support, improving their experience. This
information, provided through mobile applications and web platforms, will enable tourists to travel more

consciously and comfortably.
For example, real-time traffic data and public transport information will help tourists optimize their travel plans.
2.1.3. Analysis of Customer Feedback

Big data analytics provides important predictions to improve service quality by analyzing customer feedback.
Survey results, social media comments, and online reviews can be used to determine customers' expectations and
satisfaction levels. These analyses will help tourism businesses improve their services and increase customer

satisfaction.
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In this sense, with the analysis of negative feedback, areas that need to be increased in service quality can be
determined, and these positive aspects can be further developed by emphasizing the services and experiences that

customers like.
2.1.4. Social Media and Digital Platforms

Social media and digital platform data can be used to determine tourists' interests and preferences. This data will

provide valuable insights for optimizing marketing strategies and content management.

By identifying the activities, destinations, and services that tourists are most interested in, marketing strategies
can be developed for these areas. In addition, by analyzing social media interactions and shares, content that will
attract the attention of tourists can be created.

2.1.5. Location Based Services

Using GPS and mobile data, special services and recommendations can be offered based on the location of tourists.
This will make the experiences of tourists at their destinations richer and more fulfilling. In this context,
suggestions can be made about popular places, restaurants, and events in the region where tourists are located,

and tourists can be informed about discounts and special campaigns valid in certain locations.
2.1.6. Travel Planning and Route Optimization

Big data analytics will help tourists optimize their travel plans. Using historical travel data and behavioral analysis,
tourists can be helped to determine the most suitable routes and places to visit. For example, personalized route
suggestions can be provided according to tourists' interests and travel time, and density data at popular tourist

attractions can be analyzed, helping tourists avoid crowds and have a more comfortable experience.
2.1.7. Preventive Maintenance and Service Improvements

Big data analytics allows tourism businesses to perform preventive maintenance and service improvements. Thus,

it will be ensured that the business takes precautions before tourists encounter possible problems.

In this context, hotels and other tourism facilities can perform preventive maintenance by analyzing the fault data
of devices and equipment, real-time customer feedback and service performance data can be analyzed, and service

quality can be continuously monitored and improved.
2.2. Analysis of Social Media and Booking Data

Social media and booking data analysis are among the most powerful tools in the tourism industry. By leveraging

these data sources, businesses can gain valuable insights into customer preferences and behaviors, improve their
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services, and optimize their operations. Integrating social media and booking data provides a comprehensive
understanding of customers, allowing tourism businesses to deliver personalized experiences, improve their

marketing strategies, and maintain a competitive advantage in the dynamic travel market.

In their study, Fotis et al. provide information on the impact of social media throughout the travel planning process

and provide a comprehensive view of how social media affects holiday travel decisions (Fotis et al. (2012).

- Rathore explores the impact of user-generated content on social media platforms in travel planning and
emphasizes the role of social media in information-seeking and decision-making behavior in tourism (Rathore,
2020).

- Lin et al. discuss the task-technology fit analysis of the use of social media for marketing in the tourism and
hospitality industry, emphasizing the importance of understanding social media platforms for tourism marketing
(Lin et al., 2020).

- Nama et al. (2021) highlight the integration of social media adaptation and web-based technologies in the tourism
sector, revealing the role of social media in modernizing tourism practices (Nama et al. 2021).

- Agyapong and Yuan reveal the impact of social media on tourism destination decision-making and underline

the importance of social media in shaping travel preferences (Agyapong & Yuan, 2022).

- Wibowo et al. examine the role of social media in influencing tourist visit decisions, providing insights into how

social media influences tourist behavior and destination choice (Wibowo et al., 2020).

By leveraging the insights gained from these studies and conducting in-depth analysis of social media and booking
data, tourism businesses can customize their marketing strategies, increase customer engagement, and create

personalized experiences to improve overall visitor satisfaction and loyalty.
2.3. Predictive Analytics and Predicting Visitor Needs

Predictive analytics is a powerful tool for predicting and meeting visitor needs in the tourism industry. Its
advantages in areas such as providing personalized experiences, demand forecasting and capacity management,
optimization of marketing strategies, dynamic pricing, and customer satisfaction enable tourism businesses to
gain a competitive advantage and increase customer satisfaction. With the development of technology and data

analytics methods, the importance and impact of predictive analytics in tourism are increasing.

2.4. Optimizing Resource Management

Optimization of resource management through big data in tourism enterprises is a critical area that can
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significantly impact efficiency and profitability. By leveraging big data and artificial intelligence strategies,
tourism suppliers can improve efficiency and overall business performance by providing personalized experiences
to travelers (Samara et al., 2020). Adopting big data analytics capabilities improves tourism supply chain

performance (Gupta, 2023).

Integrating artificial intelligence and big data analytics enables tourism companies to achieve economic results
and sustainable competitive advantage (Stroumpoulis et al., 2022). Smart tourism, facilitated by big data and data
mining, promotes the growth of the tourism industry by improving management practices, rural economies, and

overall services (Li, 2022).

The importance of big data in influencing business intelligence in the tourism and hospitality industry cannot be
underestimated, as it plays an important role in developing decision support systems and optimizing processes
(Stylos & Zwiegelaar, 2019). By using big data effectively, organizations in the tourism sector can gain valuable
insights to inform critical business decisions and improve operational efficiency (Yallop et al., 2021).

The projected increase in international tourist arrivals highlights the importance of managing customer data
efficiently to meet the industry's evolving demands (Yallop & Séraphin, 2020). By using smart technologies
effectively, tourism companies can stay competitive, improve operational performance, and meet the evolving

needs of travelers in a data-driven era.

2.4.1. Water and Energy Consumption Management

Big data analytics significantly contributes to efficiently managing water and energy consumption in tourism
enterprises. This technology makes it possible to achieve sustainability goals and reduce costs. By adopting these
strategies, tourism businesses fulfill their environmental responsibilities and, at the same time, gain a competitive

advantage.
Smart Lighting Systems: Unnecessary energy consumption is reduced by using motion sensors and timers.

Water Efficiency Devices: Water-saving devices such as low-flow faucets, shower heads, and toilets will benefit

businesses.

Renewable Energy Sources: Investing in renewable energy sources like solar panels and wind turbines will allow

businesses to gain a competitive advantage.

2.4.2. Waste Management and Reduction Strategies

Waste management and reduction strategies in tourism businesses are critical to ensure environmental

sustainability and increase cost savings and operational efficiency.



International Congress of Business, Econometrics and Statistics [ICOBES 2024] 179

Tourism businesses should identify and classify the types of waste they create. These types are generally
categorized as organic wastes, recyclable materials (plastic, glass, metal, paper), hazardous wastes, and general

wastes. This classification ensures that waste is properly managed.

Separating wastes at the point where they are generated makes recycling and disposal processes more efficient.

Different waste bins are provided for guests and staff, encouraging segregation at the source.

Organic waste can be managed through composting. Tourism businesses can turn these wastes into nutritious soil
additives by composting organic materials such as food scraps and garden waste. This compost can be used in
hotel gardens or landscaping.

Single-use plastics and other materials significantly increase the amount of waste. Tourism businesses can reduce
this waste by switching to reusable products. For example, refillable water bottles can be used instead of single-
use plastic bottles.

The success of waste management strategies depends on the awareness of guests and staff on this issue. Training
programs and information campaigns raise awareness of waste reduction and recycling. Staff should be regularly

trained on waste management procedures.

The use of technology in waste management increases efficiency. Smart waste management systems provide
instant data to businesses by monitoring the amount and type of waste. This data can be used to evaluate the

effectiveness of waste reduction strategies and make improvements as needed.

Adopting the principles of sustainability in the supply chain reduces the amount of waste. Tourism businesses
should work with suppliers who use sustainable materials and prefer eco-friendly packaging. In addition, bulk

purchases and large packaging can reduce packaging waste.

Some waste can be incorporated into upcycling projects in creative ways. For example, old furniture or decorative

items can be repurposed within the business by reusing or transforming them.
2.4.3. Operational Efficiency with Real-Time Data Analysis

Real-time data analysis with big data analytics is a powerful way to increase operational efficiency and improve
customer experience in tourism businesses. The effective use of this technology provides businesses with a

competitive advantage and contributes to sustainable growth.

The main components and implementation strategies of this approach can be listed as Real-Time Data Collection,
Data Integration, Instant Data Analysis and Business Intelligence, Operational Decision Support Systems,

Improving Customer Experience, Energy and Resource Management, Inventory and Inventory Management,
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Forecasting and Proactive Management, Performance Monitoring and Reporting, and Security and Risk

Management.
2.5. Improving Destination Marketing

Developing destination marketing through big data analytics is an important strategic step in the tourism industry.
Studies on using technologies such as artificial intelligence and machine learning in social science research
highlight the potential and opportunities in this field (Mete, 2023).

Using these technologies in the tourism sector can increase the success of destinations through positioning, image,
and branding studies (Vatan & Zengin, 2019), support destination marketing, and enable destinations to reach
their target audiences effectively (Ikiz, 2023). In addition, big data analytics and artificial intelligence technologies
significantly benefit tourism businesses in predicting future trends and making more informed decisions (Useful
and Solak, 2023).

2.5.1. Data-Driven Marketing Strategies

Improving destination marketing and data-driven marketing strategies is an important issue in the tourism
industry. In this context, big data analytics and digital marketing strategies are important in promoting
destinations, reaching the target audience, brand building, and positioning. This technology enables destinations
to understand their target audience better and personalize their marketing strategies. In addition, big data analytics
and artificial intelligence technologies significantly benefit tourism businesses in predicting future trends and

making more informed decisions.

Data-driven marketing strategies make the marketing activities of destinations more effective. For example, the
effect of social media marketing activities on perceived service quality and brand value in thermal tourism was
examined, and it was stated that consumers see social media as a reliable source of information while creating
brand value (Tufekci et al., 2020).

2.5.2. Promotion of Sustainable Destinations

Promoting sustainable destinations with big data analytics is an effective method to promote environmental
sustainability and increase the attractiveness of destinations. Strategies that can be followed for this purpose
include target audience analysis, data-based content creation, social media and digital campaigns, personalized
marketing, feedback and improvement, events and training programs, collaborations and partnerships, and

emphasis on environmental and social responsibility.
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2.6. Monitoring Environmental Impacts

Monitoring environmental impacts using big data analytics in tourism businesses is critical for achieving
sustainability goals and reducing the environmental footprint. Big data analytics allows businesses to continuously

monitor, analyze, and optimize their environmental performance.

For example, monitoring and analyzing environmental impacts such as energy consumption, water use, and waste
management in tourism enterprises through data analytics can contribute to achieving businesses' sustainability
goals (Kiing, 2022). In addition, monitoring and evaluation of environmental impacts enables tourism businesses
to continuously review their environmental performance and develop their environmental sustainability strategies.
Thanks to big data analytics, businesses can better understand environmental impacts, measure environmental

performance, and improve environmental sustainability.
3. Result

This study demonstrates the transformative potential of big data analytics on sustainable tourism development.
Big data analytics' wide range of applications in improving visitor experiences, optimizing resource management,
improving destination marketing, and monitoring environmental impacts in the tourism industry plays a critical

role in achieving sustainable tourism goals.

In this context, the strategic use of big data analytics in the tourism sector offers a promising way to promote
sustainable tourism practices and achieve positive results. Fully unlocking the potential of big data analytics will
enable the tourism industry to move towards a more sustainable future and make it possible for tourism to remain

a positive force for generations to come.

In conclusion, big data analytics is an important tool in achieving sustainability and operational efficiency goals
in the tourism industry. This technology's strategic and effective use allows tourism businesses to reduce their
environmental impact, use resources more efficiently, and increase visitor satisfaction. The tourism industry will
achieve a more sustainable and competitive structure by taking advantage of the opportunities offered by big data

analytics.
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1. Giris

Algoritmik yonetim, bir kurulustaki isgiicii girdisinin koordinasyonu ig¢in bilgisayarla programlanmis
prosediirlerin kullanilmasi olarak tanimlanabilir. Algoritmalar, yemek tariflerinden biirokratik prosediirlere kadar
standardizasyona ve kodlamaya agik her tiirlii sorun i¢in yiizyillardir kullanilmaktadir. Ancak, algoritmik
yonetimden bahsederken, dijital olarak kodlanan, uygulanan ve verileri isleyen algoritmalara atifta bulunuyoruz.
Dijital devrimle beraber giderek artan sayida gergek diinya problemi bilgisayar algoritmalar1 kullanilarak
coziilebilir. Yonetim alani1 da bunlardan biridir. Dolayisiyla algoritmik yonetim kavrami ortaya ¢ikmistir (Baiocco

vd., 2022). Algoritmik ydnetim, dijitallesmenin is ve istihdam tlizerindeki etkisi olarak degerlendirilebilir.

Giliniimiizde deneyimlemek istedigimiz bir¢ok konu (restoranlardan, izlenecek film ya da dizilere veya gidilecek
rotalara kadar) makine 6grenimi (ML) algoritmalarinin (Jarrahi vd, 2021) yaptiklar1 &neriler ve eylemler
(Crowston ve Bolici, 2019) araciligiyla daha da fazla sekillenmektedir. Bu sekillenmeleri yoneten algoritmalar
ayni zamanda bir isgiiciiniin yonetimini, koordinasyonunu ve idaresini yar1 veya tam otomatik hale getirerek
kurumsal faaliyetleri de etkilemektedir (Lee vd.,2015). Dolayisiyla is ve istihdami konu alan ¢alismalar her gegen
giin farkli boyutlar kazanmaktadir. Giiniimiizde “Algoritmik Yonetim” veya “Algoritma ile YOnetim” olarak
adlandirilan bu egilim, yonetsel islevlerin algoritmalara devredilmesi olarak anlasilmaya baslanmistir (Lee, 2018;
Noponen, 2019). Algoritmik yonetim ya da Bilimsel Yonetim 2.0, giicli yoneticiler hiyerarsisinden analitik,
programlama ve is diinyasinda uzmanlagsmig daha genis profesyonel kadrolara kaydirmaktadir. Y 6netim artik bir
insan pratigi degil, teknolojiye gomiilil bir siire¢ olarak ele alinmaktadir. Sonug olarak, drgiitsel 6grenme giderek

artan bir sekilde Bilisim Teknolojilerine odakli siireglerde somutlagsmaya baslamistir (Schildt, 2017).
2. Algoritmik Yonetim Kavrami

Algoritmik yonetim, sirketlerin sayisiz ¢alisani biiyiik 6lgekte optimize edilmis bir sekilde denetlemesine olanak

tanimakta ancak calisanlar ve is uygulamalar iizerindeki etkisi iizerinde yapilmig ¢aligmalarin sayisi olduk¢a az

Atf: Aykanat, Z. ve Yildiz, T. (2024, Mayss, 29-30). Algoritmik Yonetimin Dogasim Anlamak: Bibliyometrik Bir Yaklasim. [Sozlii sunum]. Uluslararasi isletme,
Ekonometri ve Istatistik Kongresi, Cevrimici, 184-194.
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niteliktedir (Steiner ve Dixon, 2012; Barocas vd, 2013).

Algoritmik yonetim kavramini isletme literatiiriinde ilk kez kullanan calismanin Lee vd. (2015) tarafindan yapilan
calisma oldugu bilinmektedir (Oral, 2024). Bahsedilen bu calismada algoritmik ydnetim kavrami, “yazilim
algoritmalarinin yonetim islevlerini iistlenme ve kurumsal aygitlarin bu algoritmalar1 destekledigi yap1” (Lee vd,

2015: 5.1603) olarak ifade edilmektedir.

Gilintimiizde algoritmalar, eskiden insanlarin aldig1 yonetsel kararlar1 giderek daha fazla {izerlerine almaktadir
(Idrees vd, 2013). Algoritmalarin gercek performansindan bagimsiz olarak algoritmalara iliskin algilar,
algoritmalarin benimsenmesini Onemli Ol¢lide etkileyebilmektedir (Hudson, 2014).  Cagimizin siiper
bilgisayarlar1 ve bulut bilisimdeki ¢i1g1ir agic1 gelismeler sonucunda veri toplama hizinin gelismesiyle algoritmik
karar verme potansiyeli artmakta ve yonetim kararlar icin gereken girdinin ¢iktiya donistiiriilmesinde
algoritmalarin kullanildig1 algoritmik yonetime dogru hizli bir gegis s6z konusudur (Wood, 2021). Dolayisiyla,
algoritmik yoOnetim, insan ydnetiminin ydnlendirme, degerlendirme veya disipline dair eylem ve kararlarim
onlarin yerine otomatik olarak alabilen algoritmalarin sagladigi bir yonetim bigimi olarak degerlendirmektedir

(Oral, 2024).

Yapay zeka, makine 6grenimi ve veri altyapisindaki bu bas dondiiriicii gelismeler, insanlar1 ve kuruluslar
yoOnetme ve idare etme bigimlerini de doniistirmektedir (Azadeh vd, 2013). Eskiden ‘insan yoneticilerin’ verdigi
kararlari artik her zamankinden daha fazla hesaplamali algoritmalar tarafindan verilmektedir (Bucher, 2019). Bu
durum da, ydneticilerin, politika yapicilarin, doktorlarin, 6gretmenlerin, polislerin, yargiclarin, istege bagl
calisma platformlarinin, ¢evrimigi topluluklarin ve daha fazlasinin karar alma bigimlerinin degigsmesine sebep

olmaktadir (Lee, 2018).
3. Arastirmanin Yontemi ve Bulgular

Bu calisma, diinya genelinde 1985'den 2024 Nisan’a kadar “Algoritmik Yo6netim” kavraminin Web of Science
veri tabaninda yer alan bilimsel ¢aligmalarin nasil bir yonde ilerledigini incelemeyi amaglamaktadir. Calisma, bu
aragtirmalarin bibliyometrik analiz yontemi kullanarak nasil gelistigini ve sonuglarm nasil yorumladigini

inceleme amaci tagimaktadir.
Bu arastirmanin amacina uygun olarak asagidaki arastirma sorularina cevap aranmaya caligilmistir:
e 1985-2024 doneminde WOS veri tabaninda ‘Algoritmik Yonetim’ konusunda kag¢ eser yayimlanmigtir?

e Ulkelere gore nasil bir dagilim vardir? Bu konuda en ¢ok yayin yapan iiniversiteler hangileridir?
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e Yayimlanan bu bilimsel ¢aligmalarin, anahtar kelimeler esas alinarak konulara gore dagilimlar1 nedir?

e Yillara gore tespit edilen bu konularda farklilik var midir? Bu farkliliklar kag kiimede analiz edilmektedir?
e Yayimlanan bu makalelerde yazarlar aras1 atif ag1 nasil sekillenmektedir?

e En cok atif alan yazarlar ve ¢aligmalar hangileridir?

e Tematik Evrim Haritasina gore ortaya ¢ikan ana temalar nelerdir?

Aragtirmada bibliyometrik analiz uygulanmistir. Bunun i¢in énce Vos Viewer (Van Eck ve Waltman, 2011) ve
daha sonra R Bibliometrix (R Core Team, 2024) programlarindan faydalanilmistir. Bibliyometrik yontemler
bilimsel eserlerin bibliyografyalarini istatistiki yontemler ile inceleyerek ¢alismalarin bilimsel diisiince yapisinin

ortaya konulmasinda siklikla bagvurulan bir yontem olmustur (Garfield, 1980).

“Bibliyometri, bir disipline ait yayinlarin verilerini kullanarak bu disiplini matematiksel ve istatiksel yontemler
ile analize tabi tutmaktir. Analize dahil edilen veriler ise bu yayinlarin yazarlari, atiflari, kaynaklari, konulari,
iretildikleri iilkeler veya kurumlar ile yayin yillar1 gibi bilgilerden olusmaktadir (Yildiz ve Aykanat, 2017;
Yildiz, 2019). Bibliyometrik analizlerin temel ilkesini atif aglari olusturmaktadir. Bibliyometrik metot iki unsuru
on plana ¢gikarmaktadir. Bunlar arastirma performans degerlendirmesi i¢in atif analizi ve bilimsel haritalamadir.

Her ikisi de ayn1 ag yontemleriyle elde edilebilir (Van Raan, 2014; Yildiz, 2019).

Web tabanli ¢evrimigi bibliyografik veri tabanlar1 ISI, Web of Science, Scopus, CiteSeer, Google Scholar yada
NLM ve MEDLINE veya digerleri olarak, bibliometrik arastirma igin ortak veri kaynaklaridir (Cobo, 2015;
Martinez vd, 2015; Aykanat ve Yildiz, 2016).

Web of Science Core Collection veri tabaninda arama sorgusu asagidaki gibidir:

TS=(*Algoritmic Management’ OR ‘Algoritmic’ OR ‘Management’ OR ‘Algorithmic Control’) Timespan=1970-
2018 (1985-2024)

448 bulunan sonug igerisinden yapilan incelemeler sonucunda (Baslik, Ozet ve Anahtar Kelime) konuyla direkt

ilgisi olmayan 187 ¢aligma analize dahil edilmemis ve ¢alisma veri seti 261 c¢alisma ile olusturulmustur.



Uluslararasi Isletme, Ekonometri ve Istatistik Kongresi [[COBES 2024] 187

YILLARA GORE YAYIN SAYISI
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Sekil 1. Algoritmik Yo6netim ile ilgili Bilimsel Yayinlarin Yillara Gore Yaym Sayilart
Kaynak: Yazarlar tarafindan olusturulmustur.

Sekil 1°den de izlenebilecegi iizere algoritmik yonetim konusunda 2015 yilindan itibaren bir artis gézlenmeye

baslamistir. En ¢cok yayin ise 2023 yilindadir (68 yayn).
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Sekil 2. Algoritmik Yonetim ile ilgili Bilimsel Yayinlarin Ulkelere Gore Dagilimi
Kaynak: Yazarlar tarafindan olusturulmustur.
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Sekil 2°de ise algoritmik ydnetim konusunda en ¢ok yayin yapan iilkeler siralanmistir. ABD 76 yayin ile en ¢ok
yayin yapan iilkedir. Onu Ingiltere 39 yayin ile, Almanya ise 25 yayn ile takip etmektedir. Tiirkiye adresli WOS

veri tabaninda herhangi bir yayina rastlanmamustir.
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Sekil 3. Algoritmik Yonetim ile ilgili Bilimsel Yayinlarin Tiirlerine Gore Dagilim1
Kaynak: Yazarlar tarafindan olusturulmustur.

Sekil 3’te ise yayin tiirlerine gore dagilimlar goriilmektedir. 211 makale, 22 makale incelemesi, 20 bildiri, 5

editoryal materyal ve 3 kitap boliimii bu dagilimi 6zetlemektedir.
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Sekil 4. Yayinlara iliskin Ag Grafigi (Co-Occurence Keywords- VVosViewer)

Baglik, 6zet ve anahtar kelimelerden hareketle Vos Viewer programi yardimiyla olusturulan ortak kelime

199 G

analizinde en 6nemli temanin “algoritmik yonetim” oldugu goriilmektedir. “gig ekonomisi”, “platform ¢alisma

EEINT3 299 G

hayat1”, “platform isleri”, “gig ¢alismas1” gibi temalarda one ¢ikan diger temalar olarak goriilmektedir.
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Sekil 5. Yayinlarin Yillara Gore Yogunluk Grafigi

Sekil-5’de ise algoritmik yonetim kavraminin yillara gére yogunluk grafigi goriilmektedir. 2023 yilindan sonra
“platform calismasi1”, “toplu sdzlesme”, “platform isciligi”, “yapay zeka”, “veri koruma” gibi temalarin 6n plana
ciktig1 goriilmektedir. Sekil 4 ve 5°de verilen kiimeleri daha detayli anlayabilmek icin olusturulan tablo-1’de ortak
anahtar sozciikleri olusturan tematik kiimeler verilmistir. Toplam 8 kiime igerisinde analiz edilen ortak anahtar

sozciiklere gore en yogun olan kiimelerin 10 tane tema ile 1. ve 2. Kiimeler oldugu goriilmektedir.

Tablo 1. Ortak Anahtar Sozciiklere Gore Tematik Kiimeler

Kiime-1 Kiime-2 .
. . Kiime-3
Kitle Kaynak Kullanim Algoritmik Kontrol IR
. Algoritmik Yonetim
Paylagim Ekonomisi Yapay Zeka . .
.. GIG Caliganlar Kiime-4
Teknoloji Otomasyon AR .
Cal Kosull Diiitall Isgiicti Algoritma
alisma Kosullar ijitallesme . .
‘S ¥ J . ¥ Emek Insan Kaynaklar1 Yonetimi
Kitle Caligmasi Etik
. . Katilimci Tasarim Calisma Hayatinin
Dijital Ekonomi Esneklik Arac Cag (Uber) Gelocesi
. ra¢ Cagirma (Uber elecegi
Dijital Platformlar Is Giicii Kontrolit & g . <
L. Giivenlik Seffaflik
Calisma Hayat1 Emek Siireci
. L. Calisma
Etki Yatirmm Platform Ekonomisi .
. . . Calisan Esenligi
Talep Odakli Ekonomi Is Yeri Calisma Kosullari
Kiime-5 . .
. Kiime-6 Kiime-7
Yemek Teslimati . e
. Toplu Pazarlik Applikasyon Gelistirme "
(Dagitimi) . . . Kiime-8
Gé Veri Koruma GIG Ekonomisi Biiviik Veri
6 . L T i) eri
5 5 Ticaret Birlikleri Platform Kapitalizmi v
Ag Platformu Calisanlart . ..
L . GSYIH Platform Isi
Is Giivencesizligi
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Sekil 6. Yazarlar Arast Atif Ag1 (R-Bibliometrix)

Sekil 6°da ise R Bibliometrix paketi kullanilarak elde edilen yazarlar aras1 atif ag1 goriilmektedir. Algoritmik
yonetim konusunda isletme alaninda ilk caligma olarak kabul edilen Lee, M.K, 2015 yilinda yaptig1 ¢aligma ile

alanda diger yazarlar1 da etkilemis ve diger calismalar dnciiliik etmistir.

Most Local Cited Documents
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Local Citations

Sekil 7. Atuf Agma Gore En Cok Atif Alan Dokiimanlar (R-Bibliometrix)

Sekil 7° de ise galisma bazli olarak, Lee, M.K, 2015 yilinda yaptig1 calismanin WOS veri tabaninda 86 atif ile en
cok atif alan ¢aligma oldugu goriilmektedir. Onu 85 atif ile Wood, A.J’nin ¢alismasi takip etmektedir. Veen, A.

Ise 60 atif ile bu iki yazardan sonra iigiincii siradadur.
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Sekil 7. Universiteler ve Yayin Sayilari (Ilk 25 Universite)
Kaynak: Yazarlar tarafindan olugturulmustur.

Sekil 7°de ise algoritmik yonetim konusunda en ¢ok c¢alisma yapan tiniversiteler goriilmektedir. 9 ¢alisma ile

Oxford Universitesi, 8 ¢alisma ile Londra Universitesi en ¢ok yayin yapan {iniversiteler olarak gdze carpmaktadir.
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Sekil 8. Algoritmik Yo6netim Kavrami1 Tematik Harita Analizi
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Son olarak Sekil 8’de “Algoritmik Yonetim” kavraminin gegirmis oldugu tematik evrim haritasina bakildiginda
bu tematik harita, mevcut literatiirii ortaya ¢ikan veya azalan, temel, nis ve motor tema olmak iizere dort ana tema

altinda kiimelemek i¢in kullanish bir gorsellestirme teknigidir (Yildiz ve Aykanat, 2022).

Seffaflik, kimlik, meydan okuma ve zorluklar, analitik, degisen doga ve serbest ¢alisma temalar1 motor temalar
altinda yer alan ve bu alanda en ¢ok calisilan temalar1 gostermektedir. Calisma, is sagligi, giivenlik, risk, yonetim,
teknoloji, dijital platformlar, gelecek, insan kaynaklari ve tasarim ise temel temalar igerisinde yer almaktadir. Bu
konularin merkeziligi yiiksek ancak yogunlugu diisiiktiir, bu da bu konulardaki doygunlugun yiiksek oldugu ve
bu nedenle bunlara yonelik arastirma ilgisinin diisiik oldugu anlamina gelir. Itibar, insanliktan ¢ikarma,
giivencesizlik, kurumsal refah, i¢gsel motivasyon, mahremiyet, donistiiriicii liderlik temalar1 ise nis temalar
igerisinde yer almaktadirlar. Bu nis temalar, arastirma konusunun daha fazla arastirma ile daha iyi
gelistirilebilecegi anlamina gelen temalar1 icermektedir. Son olarak ise ig tasarimi ve tanimlama temalar yiikselen

ya da kaybolan temalar ig¢erisinde yer alan ve daha yeni yeni ¢alisilmaya baslanan temalar1 ifade etmektedir.
4. Sonug

Bu ¢alismada, bibliyometrik analiz yapilarak algoritmik yonetim kavraminin 1985-2024 dénemindeki kavramsal
yapisi ve gelisimi yakalanmaya calisilmistir. Calisma, Web of Science (WoS) yer alan bilimsel yaymlar
kullanilarak yapilmistir. Analizde, bilimsel yaymlarin anahtar sdzciikleri iizerinden isletme alaninda 6ne ¢ikan

kavramlar ve calisma alanlar1 tespit edilmeye ¢aligilmistir.

VosViewer ve R Bibliometrix paketleri ile bibliyometri ve alanda kritik 6neme sahip yayinlarn, tarihsel
donisiimiiniin, ilkelerin, yazarlar ve iniversitelerin, bu alandaki hizla yiikselen konularin, alan igindeki
kiimelenmelerin ortaya konulmasi miimkiin olmustur. Inceleme donemi igerisinde bu anahtar sozciiklere gore dne
cikan temalar belirlenmistir. Sonug olarak bu ¢alisma ile algoritmik yonetim konusunda aragtirma yapmak isteyen
aragtirmacilara bir durum analizi yapilarak bir yol haritast sunulmaya calistlmustir. fleride yapilacak yeni

calismalara bu baglamda ilham vermesi beklenmektedir.

Ozellikle ana temalar etrafinda algoritmik yonetim ile iliskilendirilebilecek degiskenlerin sayisi ileri ki
calismalarda farklilastirilabilir. Her ¢alismanin oldugu gibi bu ¢alismanin da baz1 kisitlar1 mevcuttur. 1k kisit
olarak calismaya sadece WOS veri tabaninin dahil edilmesidir. Ikinci kisit olarak calismaya tezlerin dahil
edilmemesi gosterilebilir. Ancak bu konuda yazilan tezlerin sayisi oldukca simrhdir. Ileride yapilacak
calismalarda daha genis bir perspektiften bakabilmek adina global tez veri tabanlari da eklenerek ¢aligma

genisletilebilir.
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1. Introduction

Algorithmic management can be defined as the use of computer-programmed procedures for the coordination of
labour input in an organisation. Algorithms have been used for centuries for all kinds of problems open to
standardisation and codification, from recipes to bureaucratic procedures. However, when we talk about
algorithmic management, we are referring to algorithms that are digitally coded, implemented and process data.
With the digital revolution, an increasing number of real-world problems can be solved using computer
algorithms. The field of management is one of them. Therefore, the concept of algorithmic management has
emerged (Baiocco et al., 2022). Algorithmic management can be considered as the impact of digitalisation on

business and employment.

Today, many of the things we want to experience (from restaurants to films or TV series to watch, or routes to
take) are shaped even more by the recommendations and actions (Crowston and Bolici, 2019) made by machine
learning (ML) algorithms (Jarrahi et al., 2021). The algorithms that manage these shapes also influence
organisational activities by semi- or fully automating the management, coordination, and administration of a
workforce (Lee et al., 2015). Therefore, studies on labour and employment are gaining different dimensions day
by day. Today, this trend, called ‘Algorithmic Management’ or ‘Management by Algorithm’, has begun to be
understood as the transfer of managerial functions to algorithms (Lee, 2018; Noponen, 2019). Algorithmic
management or Scientific Management 2.0 shifts power from a hierarchy of managers to a wider cadre of
professionals specialised in analytics, programming and business. Management is no longer treated as a human
practice but as a process embedded in technology. As a result, organisational learning is increasingly embodied
in IT-oriented processes (Schildt, 2017).

2. Algorithmic Management Concept

Algorithmic management allows companies to supervise countless employees in an optimised manner on a large

scale, but the number of studies on its impact on employees and business practices is quite low (Steiner & Dixon,
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2012; Barocas et al., 2013).

It is known that the first study using the concept of algorithmic management in the business literature is the study
conducted by Lee et al. (2015) (Oral, 2024). In this study, the concept of algorithmic management is defined as
‘the structure in which software algorithms undertake management functions and organisational devices support

these algorithms’ (Lee et al., 2015: p.1603).

Today, algorithms are increasingly taking over managerial decisions that used to be made by humans (ldrees et
al., 2013). Regardless of the actual performance of algorithms, perceptions about algorithms can significantly
affect the adoption of algorithms (Hudson, 2014). The potential for algorithmic decision-making is increasing
with the improvement in the speed of data collection as a result of the groundbreaking developments in
supercomputers and cloud computing of our age, and there is a rapid transition towards algorithmic management
where algorithms are used to transform the input required for management decisions into output (Wood, 2021).
Therefore, algorithmic management is considered as a form of management provided by algorithms that can
automatically take the actions and decisions of human management regarding guidance, evaluation or discipline
instead of them (Oral, 2024).

These dizzying developments in artificial intelligence, machine learning and data infrastructure are transforming
the way people and organisations are managed and governed (Azadeh et al., 2013). Decisions that used to be made
by ‘human managers’ are now made by computational algorithms more than ever before (Bucher, 2019). This is
changing the way managers, policymakers, doctors, teachers, police, judges, on-demand work platforms, online

communities and more make decisions (Lee, 2018).
3. Method and Findings

This study aims to examine how the concept of ‘Algorithmic Management’ has progressed in the direction of
scientific studies in the Web of Science database from 1985 to 2024 April worldwide. The study aims to examine

how these studies have developed and how the results are interpreted by using bibliometric analysis method.
In accordance with the aim of this research, the following research questions were tried to be answered:

e  How many works on ‘Algorithmic Management’ were published in the WOS database in the period 1985-
20247

o What is the distribution according to countries? Which universities publish the most on this subject?

e What is the distribution of these published scientific studies according to the subjects based on keywords?
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e Are there any differences in these subjects determined according to years? In how many clusters are these

differences analysed?

e How is the citation network between authors shaped in these published articles?

e  Which authors and studies are the most cited?

o  What are the main themes that emerge according to the Thematic Evolution Map?

Bibliometric analysis was applied in the research. For this purpose, first Vos Viewer (Van Eck & Waltman, 2011)
and then R Bibliometrix (R Core Team, 2024) programmes were used. Bibliometric methods have been a
frequently used method to reveal the scientific thought structure of scientific studies by analysing the
bibliographies of scientific works with statistical methods (Garfield, 1980).

"Bibliometrics is to analyse a discipline with mathematical and statistical methods by using the data of
publications belonging to a discipline. The data included in the analysis consists of information such as authors,
citations, sources, subjects, countries or institutions where they are produced, and years of publication (Yildiz &
Aykanat, 2017; Yildiz, 2019). Citation networks constitute the basic principle of bibliometric analyses. The
bibliometric method emphasises two elements. These are citation analysis and scientific mapping for research

performance evaluation. Both can be obtained with the same network methods (Van Raan, 2014; Yildiz, 2019).

Web-based online bibliographic databases such as ISI, Web of Science, Scopus, CiteSeer, Google Scholar or
NLM and MEDLINE or others are common data sources for bibliometric research (Cobo, 2015; Martinez et al,
2015; Aykanat & Yildiz, 2016).

The search query in the Web of Science Core Collection database is as follows:

TS=(‘Algorithmic Management” OR ‘Algoritmic’ OR ‘Management’ OR ‘Algorithmic Control’)
Timespan=1970-2018 (1985-2024)

Among the 448 results, 187 studies that were not directly related to the subject (Title, Abstract and Keyword)

were not included in the analysis and the study data set was formed with 261 studies.
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Figure 1. Number of Scientific Publications on Algorithmic Management by Years
Resource: Created by the authors.

As can be seen in Figure 1, an increase has started to be observed in algorithmic management since 2015. The

highest number of publications is in 2023 (68 publications).
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Figure 2. Distribution of Scientific Publications on Algorithmic Management by Countries
Resource: Created by the authors.
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In Figure 2, the countries with the most publications on algorithmic management are listed. USA is the country
with the highest number of publications with 76 publications. It is followed by the UK with 39 publications and

Germany with 25 publications. No publications were found in the WOS database addressed to Turkey.
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Figure 3. Distribution of Scientific Publications on Algorithmic Management by Type
Resource: Created by the authors.

Figure 3 shows the distribution according to publication types. 211 articles, 22 article reviews, 20 papers, 5

editorial materials and 3 book chapters summarise this distribution.
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Figure 4. Network Graphic for Publications (Co-Occurence Keywords- VVosViewer)

In the common word analysis created with the help of the Vos Viewer programme based on the title, abstract and
keywords, it is seen that the most important theme is ‘algorithmic management’. Other prominent themes are ‘gig

economy’, ‘platform working life’, ‘platform jobs’, ‘gig work’.
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Figure 5. Density Graph of Publications by Year

Figure-5 shows the density graph of the concept of algorithmic management according to years. After 2023, it is
seen that themes such as ‘platform work’, ‘collective bargaining’, ‘platform labour’, ‘artificial intelligence’, ‘data
protection’ come to the fore. In order to understand the clusters given in Figures 4 and 5 in more detail, the
thematic clusters forming the common keywords are given in Table-1. According to the common keywords

analysed within a total of 8 clusters, it is seen that the most dense clusters are Clusters 1 and 2 with 10 themes.

Table 1. Thematic Clusters According to Common Keywords

Cluster-1 Cluster-2
. Algorithmic Control Cluster-3
Crowdsourcing o . o
] Artificial Intelligence Algorithmic Management
Sharing Economy .
Technolo Automation GIG Employees Cluster-4
. gy_ Digitalisation Labour Force Algorithm
Working Conditions .
Audience Work Ethics Labour Human Resources
Digital Econom Flexibility Participatory Design Management
Digital Platform); Labour Control Ride Hailing (Uber) Future of Working Life
g . . Labour Process Security Transparency
Working Life .
Platform Economics Study
Impact Investment . .
. Workplace Working Employee Wellbeing
Demand Driven Economy L
Conditions
Cluster-5
Food Delivery Cluster-6 Cluster-7
(Distribution) Collective Bargaining Application Development Cluster-8
Migration Data Protection TIG Economy TR
Network Platform Trade Associations Platform Capitalism g
Employees GDP Platform Business
Job Insecurity
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Figure 6. Inter-Author Citation Network (R-Bibliometrix)

Figure 6 shows the inter-author citation network obtained using the R Bibliometrix package. Lee, M.K., who is
accepted as the first study in the field of algorithmic management in the field of business administration,
influenced other authors in the field with his study in 2015 and pioneered other studies.
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Figure 7. Most Cited Documents According to Citation Network (R-Bibliometrix)

In Figure 7, it is seen that Lee, M.K, 2015 study is the most cited study with 86 citations in the WOS database. It

is followed by Wood, A.J.'s study with 85 citations. Veen, A. ranks third after these two authors with 60 citations.
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Figure-7 shows the universities with the most studies on algorithmic management. Oxford University with 9
studies and University of London with 8 studies stand out as the universities with the highest number of

publications.
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Figure 8. Thematic Map Analysis of Algorithmic Management Concept

Finally, looking at the thematic evolution map of the concept of ‘Algorithmic Management’ in Figure 8, this

thematic map is a useful visualisation technique to cluster the existing literature under four main themes: emerging
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or declining, core, niche and motor themes (Yildiz & Aykanat, 2022).

Transparency, identity, challenge and difficulties, analytical, changing nature and freelancing themes are the most
studied themes under the motor themes. Work, occupational health, safety, risk, management, technology, digital
platforms, future, human resources and design are among the core themes. The centrality of these themes is high
but the intensity is low, which means that the saturation of these topics is high and therefore research interest in
them is low. The themes of reputation, dehumanisation, precariousness, organisational welfare, intrinsic
motivation, privacy, transformative leadership are niche themes. These niche themes include themes that mean
that the research topic can be better developed with further research. Finally, the themes of job design and
definition represent the themes that are included in the emerging or disappearing themes and have only recently
begun to be studied.

4. Conclusion

In this study, bibliometric analysis was conducted to capture the conceptual structure and development of the
concept of algorithmic management in the period 1985-2024. The study was conducted using scientific
publications in Web of Science (WoS). In the analysis, the prominent concepts and fields of study in the field of
business administration were tried to be identified through the keywords of scientific publications.

With VosViewer and R Bibliometrix packages, it was possible to reveal bibliometrics and critical publications in
the field, historical transformation, countries, authors and universities, rapidly rising topics in this field, clusters
within the field. Within the review period, prominent themes were identified according to these keywords. As a
result, this study has tried to provide a road map for researchers who want to conduct research on algorithmic

management by analysing the situation. It is expected to inspire future studies in this context.

Especially the number of variables that can be associated with algorithmic management around the main themes
can be differentiated in future studies. As in every study, this study has some limitations. The first limitation is
that only the WOS database is included in the study. The second limitation is that theses are not included in the
study. However, the number of theses written on this subject is quite limited. In future studies, the study can be

expanded by adding global thesis databases in order to have a broader perspective.
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1. Introduction

The increasing use of debit and credit cards has changed the spending and payment habits of both individual
consumers and businesses. Consumers have gained the opportunity to shop quickly and easily without having to
carry physical money. Businesses, on the other hand, have gained the opportunity to increase their sales by
providing services to a wider customer base. These changes make it possible to monitor and analyse consumer
spending and general economic activities and play a critical role in the formulation of macroeconomic policies
and the development of financial strategies (Basaran et al., 2012). Digital payment instruments such as debit and
credit cards have become an important indicator of economic activities by constituting a large portion of consumer
spending. This change also manifests itself in a remarkable way in Tiirkiye. In this study, it is aimed to determine
the macroeconomic determinants affecting the total expenditure amounts made through debit and credit cards in
Tiirkiye with the data for the period of 2014/March-2024/February. For this purpose, industrial production index,
USD/Turkish Lira exchange rate, interest rate on consumer loans, M2 money supply, consumer price index and
consumer confidence index variables representing economic growth are used as macroeconomic determinants.

ARDL boundary cointegration approach was used to determine the long and short run relationships.
2. Literature Review

Sonmezler et al. (2019) analysed the relationship between credit card expenditure amounts, livelihood index and
consumer confidence index for the period 2012-2018 in Tiirkiye with ARDL bounds test. The effect of consumer
confidence index on credit card expenditures is statistically insignificant, while the subsistence index has a
positive effect on credit card expenditures. Gov and Salihoglu (2020) investigated the economic and financial
factors affecting individual credit card utilisation in Tiirkiye for the period 2005-2019 with Granger causality test.
According to the findings, there is a unidirectional causality relationship from industrial production index,

consumer price index, interest rate, money supply and exchange rate to credit card usage.

Citation: Sozen, C., Seyranlioglu, O. and Soézen, M. (2024, May, 29-30). Macroeconomic Determinants of Debit and Credit Card Spending in Tiirkiye. [Oral
presentation]. International Congress of Business, Econometrics and Statistics, Online, 206-209.
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3. Data Set, Model and Method

The research covers the 2014/March-2024/February period and there are 120 monthly observations for each

variable. To minimise the scale differences between the research variables, the natural logarithms of the variables

are used over their level values. Detailed information on the variables is presented in Table 1.

Table 1. Summary Information of Variables

Short

Index

Variables Code Definition of Variable Source

Debit and Credit Card cs Debit Card and Credit Card Spending

Spending Amounts Amount (Current Data)

. Industrial Production Index-Seasonally and

Economic Growth | EG | 1 dar Adjusted (2021=100) (Monthly)

Exchange Rate EXC USD/Turkish Lira (Foreign Currency Sales) Central Bank of The
Consumer Loans (Opened over Turkish lira) Republic of Tiirkiye

Interest Rates INT (Current Data, %) Electronic Data

M2 Money Supply M2 M2 Money Supply Delivery System

. Price Index (Consumer) (2003=100)
Inflation INF (Monthly)
Consumer Confidence CCl Consumer Confidence Index

The model in equation (1) was used in the research.

CS; = ag+ a1EGy + a, EXCy + a3 INT; + ay M2;+asINF, + acCCI; + &

1)

In this study, traditional Augmented Dickey-Fuller (1981) and Philips-Perron (1988) unit root tests were used to

determine the stationarity properties of the variables. In the research model, short and long run relationships are

analysed using the Autoregressive Distributed Lag Model (ARDL) bounds approach.

4. Findings

The stationarity properties of the variables are determined by conventional Augmented Dickey-Fuller (ADF) and

Philips-Perron (PP) unit root tests and the findings are reported in Table 2.

Table 2. ADF and PP Unit Root Test Results

Variables ADF PP

CS 1.4794 (1.0000) -0.8446 (0.9578)
EG -4.4191 (0.0030) -4.4205 (0.0030)
EXC -1.1085 (0.9226) -1.3340 (0.8745)
INT -1.7061 (0.7426) -1.1937 (0.9068)
M2 0.0024 (0.9959) -0.0503 (0.9952)
INF 0.7643 (0.9997) 1.4818 (1.0000)

CClI -3.5534 (0.0384) -3.5715 (0.0366)
ACS -18.5429 (0.0000) -22.9932 (0.0000)
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AEG -12.1266 (0.0000) -22.8825 (0.0000)
AEXC -8.2679 (0.0000) -6.7836 (0.0000)
AINT -5.9144 (0.0000) -5.7728 (0.0000)
AM2 -9.8767 (0.0000) -9.8737 (0.0000)
AINF -6.2125 (0.0000) -6.1232 (0.0000)
ACCI -10.8176 (0.0000) -13.2627 (0.0000)

Note: Probability values are in parentheses and ‘A’ denotes the first difference values of the variables. The model with
constant term and trend is used in ADF and PP unit root tests. Critical values for the ADF test are -4.038365 (1%), -
3.448681 (5%) and -3.149521 (10%). Critical values for PP test are -4.036983 (1%), -3.448021 (5%) and -3.149135 (10%).
Schwarz Information Criterion is used in PP tests.

According to the ADF and PP unit root test findings, at a 5% significance level, it was determined that the EG
and CCI variables are in 1(0) form, while the CS, EXC, INT, M2, and INF variables are in I(1) form. Based on
these unit root test findings, the ARDL bounds test, which allows the dependent variable to be in 1(1) form and
the independent variables to be in either 1(0) or 1(1) form, was employed. In the ARDL method, it is necessary to
determine the model that minimizes the relevant criterion. According to the Akaike Information Criterion (AIC),
the ARDL (5,4,0,8,8,3,8) model was determined to be the most suitable model. The F bounds test results of the
ARDL (5,4,0,8,8,3,8) model are reported in Table 3.

Table 3. F Bounds Test Results

Test Statistic | Value Signif. | Lower bound I(0) | Upper bound I(1)
F Statistic 10.64445 | 10% 2.088 3.103
k 6 5% 2431 3.518

1% 3.173 4.485

According to Table 3, the F statistic for the bounds test is calculated as 10.64445 and since this value is above the
critical values of 1(1) at the upper bound at all significance levels, the null hypothesis of no cointegration in the
model is rejected. Therefore, the variables in the ARDL model are cointegrated. The model in which CS series is
dependent and EG, EXC, INT, M2, INF and CCI independent variables are long-run related. Table 4 reports the

long-run and short-run parameter estimates of the ARDL model.

Table 4. Long and Short Term Estimates

Variable | Coefficient | Std. Error I t-Statistic Prob.
Long Term Estimates
EG 1.208682 0.129774 9.313778 0.0000***
EXC -0.131208 0.088978 -1.474609 0.1449
INT 0.495412 0.052318 9.469173 0.0000***
M2 1.724969 0.171832 1.003871 0.0000***
INF 0.151934 0.174312 0.871622 0.3865
CClI 0.723634 0.118948 6.083616 0.0000***
@TREND -0.017086 0.001385 -1.233358 | 0.0000***
Short Term Estimates- Error Correction Model

CointEq(-1) | -0.858202 0.191739 -9.691318 | 0.0000***
Note: *, ** and *** denote 10%, 5% and 1% significance level, respectively.
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According to the long-run parameter results, a 1% increase in economic growth, exchange rate, interest rate,
money supply, inflation, and consumer confidence index variables changes debit and credit card expenditure by
1.2%, -0.13%, 0.49%, 1.72%, 0.15%, and 0.72%, respectively. In the long run, the exchange rate and inflation
variables are statistically insignificant. The error correction coefficient (CointEq(-1) = -0.858202) is negative and
statistically significant, indicating that the error correction mechanism works. This result suggests that short-term
shocks or imbalances will be corrected by approximately 85% in the next period. Short-term imbalances
(1/0.858202) recover after about 1.16 months and reach long-run equilibrium. Finally, the CUSUM and CUSUM2
specification tests reported in Figure 1 show that there is no structural break problem in the model, and the long-
run coefficients are stable.
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Figure 1. CUSUM and CUSUM? graphs
5. Conclusions

This study aims to determine the macroeconomic determinants of total expenditures made through debit and credit
cards in Tiirkiye. The findings of the study show that the ARDL model is in a long-run equilibrium relationship.
According to the long-run parameter results, increases in economic growth, interest rate, money supply, consumer
confidence index and inflation indicators increase the amount of card expenditure, while increases in exchange

rate decrease it. In the long run, exchange rate and inflation variables are statistically insignificant.
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