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Abstract

This study aims to analyze the use of QR Code as a digital innovation in transactions through a
bibliometric approach. QR Codes have become an easy, secure, and popular payment method in the
community, especially in Indonesia. Through a bibliometric analysis of the literature from 2014 to
2024, this study evaluates publication trends, prominent authors, and key themes related to QR
Codes. The results of the analysis show that convenience and security are important factors in the
adoption of QR Codes, while their use is increasingly widespread in the banking and e-commerce
sectors, especially after the pandemic. The study provides insights for academics, practitioners, and
policymakers to understand the role of QR Codes in future transactions.
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A. INTRODUCTION

In the rapidly evolving digital era, technological innovations have driven significant changes
in various aspects of life, including financial and business transactions. One of the important
innovations that continues to grow and receive widespread attention is the use of Quick Response
Code (QR-Code) in digital transactions (Aktas, 2017; Canadi et al, 2010). QR codes (Quick
Response), which used to be a way to access information or websites in the past, are now an
important form of remote payment and are a convenient and secure payment method that
consumers are increasingly using, especially in restaurants, cafes, bars, and other hospitality
establishments (Sorensen, 2021).

QR Code is a form of digital payment that can make payments by scanning a QR code
(Musyaffi et al., 2021). Whereas according to QR Codes are more efficient because they can store
more information and are more flexible in terms of storage [10]. To use a mobile payment service
with QR codes, users need to have a mobile app that has QR code scanning and generation
functionality on their mobile devices. Then, users can open the app to scan the QR code displayed
by the merchant, enter the amount to be paid, and complete the payment (Gao et al., 2018).

QR codes have transformed business transactions in the banking sector, online purchases,
and in-store shopping (Jiang et al., 2021). QR code payments, which started in China and also has a
wide user base in India, are a popular payment method used in Southeast Asia, Europe, and
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America, especially with the impact of the pandemic (Moran 2021). In 2020, QR code payments
accounted for about half of the total point of sales (POS) payments in China, the birthplace of the
product (Worldpay 2021).

Although statistics from around the world do not reflect information on the number of mobile
payment users with QR codes, the number of transactions with this payment method reached $2.21
trillion worldwide in 2020 (Bunmark 2017). Juniper Research shows QR code payment users will
reach 2.2 billion globally by 2025 (Zhou et al.,, 2021). When the literature is researched, it is seen
that the history of experimental studies on QR code mobile payments dates back to 2015. These
studies are based on the Technology Acceptance Model (TAM) (De Luna et al, 2019; Liébana-
Cabanillas et al,, 2015; Tew et al,, 2022; Yan et al,, 2021) and they investigated the intention to use
QR code mobile payments in the future.

QR-Code payments are increasingly in demand by the public because they are an easy-to-use
data exchange method, integrated with various features, and unlimited near field communication
technology (NFC) functions (De Luna et al., 2019). QR - Code payment services are faster, easier,
and more secure than other mobile payment options, so they have been widely used today,
especially in societies with high technology sensitivity (Eren, 2021; Liu etal,, 2022; Sun et al., 2021).
In addition, QR Codes have also become popular due to their fast readability and greater storage
capacity compared to standard barcodes (Alhafi et al., 2019). Users think that the QR Code mobile
payment app they download is compatible with the technology they have such as a mobile phone
or tablet (Nur Fathin et al., 2020).

Furthermore, since users find that QR Code mobile payments are easy to use, this might be
the reason they don't need support from anyone if they find it difficult to use it because they know
how to do it and are able to do it themselves. However, while the use of QR-Codes shows great
potential in supporting digital innovation, there are still limitations in understanding its impact on
transactions and consumer behavior. Therefore, this study aims to conduct a bibliometric analysis
of the existing literature regarding QR-Code as a form of digital innovation in transactions.

Through this approach, it is hoped that research trends, strengths, and weaknesses in QR-
Code studies can be identified, as well as their contribution to the development of knowledge in this
field. Bibliometric analysis will include a review of relevant scientific articles, which is expected to
provide a more comprehensive picture of the current state of research. This research is expected
to provide insights for academics, practitioners, and policymakers in understanding the dynamics
of QR-Code as an innovative tool in transactions and its implications in the future.

B. RESEARCH METHOD

This study adopts a literature review method with bibliometric analysis, which allows the
analysis of literature patterns in a specific domain using statistical and mathematical approaches
(Aria & Cuccurullo, 2017). Data was collected from journal articles that had been published in the
Scopus database by searching using keywords that focused on Quick Response Code in the context
of Indonesian standards and their application to digital payments. The specific search string used
is: 'TITLE-ABS-KEY ("Quick Response Code") AND TITLE-ABS-KEY ("Quick Response Code
Indonesian Standard") OR TITLE-ABS-KEY ("payment") OR TITLE-ABS-KEY (fintech)' The initial
search results found 85 documents, which after the screening process left 39 relevant documents
for further analysis. Information from Scopus is downloaded in BibTeX (.bib) format to get complete
details including citation information, bibliographic data, abstracts, keywords, and other additional
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information. Data analysis was carried out using the Biblioshiny package in the R application
version 4.3.1.

C. FINDINGS AND DISCUSSION

Main Information o

Plot Table

Documents Annual Growth Rate

39 271 %

Timespan

2014:2024

Authors of single-authored do International Co-Authorship Co-Authors per Doc

167 15.38 % 4.36

Author's Keywords (DE)

144

Document Average Age Average citations per doc

1.92 3

References

1180

Figure 1. Main Information

Table 1. Annual Scientific Production

Year  Articles
2014 1

2015
2016
2017
2018
2019
2020
2021
2022
2023
2024 11

N WIS —|—O|—

[a—
EAN

Figure 1 provides an overview of the key information used in the bibliometric analysis of this
article. It was confirmed that there were 39 documents from 167 authors conducting research from
2014 to 2024, with an annual growth rate of 27.1%. Based on Figure 1 and Table 1, there were 39
research articles published during the period. In Table 1, data from annual scientific production
shows a significant increase in the number of articles, especially in 2023 with 14 articles and 2024
with 11 articles. Research production was relatively low before 2021, with most years having only
1 or 2 articles, with the exception of 2020 which did not show publications. However, production
has increased sharply in recent years, indicating an increase in research interest.
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Three-Field Plot

The Three-Field Plot depicts the allocation by Citation Reference (CR) on the left, the Author
(AU) in the middle, and the Descriptor (DE) on the right. This graph was created to reflect the
interconnectedness between the main references, authors, and topics raised by previous
researchers, especially those focused on QR code-related Fintech research. It can be seen that the
most influential works (CR) include "A primer on partial least squares structural equation modeling
(PLS-SEM)" as well as studies related to mobile payments and trust (trust). Authors (AU) who stand
out in this study include Salsa Imbartika Budiarti, Aldi Akbar, and others, whose work discusses
many topics such as QRIS, trust, perception of ease of use, and intention to use. Descriptors (DEs)

that are often used in this study include QR codes, trust, and security.

CR AU

E=aiprimer on partial least squares structural equation modeling (pls-sem)

indra, ricardo®
~

budiarti, salsa imbartika; —

|alianti, markhamah'

== i j-manafian j. wardhana.a: othman a:j. husein i. al-thamir m, afmraleb m, nAlump to-thes(2#0)

= kim'c.“mirusmonov.m. lee’i. an empirical examination of factors'irl_
Jalim,"muhammad:nurul

[Jaras,-muhamad

= abdalatif,_ omima-abdalla-abass
=bhavya, b.

== charitha; p.

— —
agustin, syerina . S
Ne - o S

mm e lunarizrsliebana=cabanillasyf,_sanchez-fernandez j. munoz-leiva Lobi\e paymentiisinot aj,th.e\’s»ame:'the;adﬁpﬁcperc’eive‘d lasefulness [t

.davisf deperceived usefulnessiperceived-ease of Use'and/iserac] _tance of informationgtechnolody mis q’u.artg\y 13,3:pp=319-340 (19

[ suebtimrat p. vonguaii#an,investigation of behavioral intention to|__jds qr-code,payment'in bangkok‘th,ai@ld'.tﬁe‘jourrge'rt‘ewéarsggmgy-
XN

[ Jaxvaratar > i T

e e
mmmyan|=y-tan'g.w.-h. loh x.-m. hewj:=j. ooi‘kgb=qr code and mObi\Li"ﬁfizlr‘r‘ﬁJﬁa“rﬁfﬁa‘d)gﬁfsvgfh’.es insretailjourna
) technology:acceptance
s lamoudichrexamining retailing sustainability in'the.qr. code-enablo—tabazbarapaufaldfsalext-duringrthe covid-19 pagieic,
1 X 46fi, [panqestiion:to.usefmobilespayment comptiers; il
=Sabdulia'q-: al-hassani m. d"consumer use of esbanking in iraq: sesifiy Broans and offered solution iraqi JournalrGeiaviRia

Three-Field Plot ° 0 @

qris

trust

B [

perceived-ease of use

o % intention to USSLEL
Ml lee m. c. factors influencing the adoption of internet banking: an'i gsg‘kiﬂi"taf’,{ tg?i“aﬁv”d tp}with perceived,risk and, perceivedsbenefit ele ic commerce researc
1 4-7-juta,toKo di.indonesia,sudah gunakan sistem pembayaran qr d__| (20207 \saquick response.code [l
[l rafferty.n.e. fajaramg integrated qr payment system (qris) - i indonesia [l
mm adnan‘a 7 Tahayuia. hendrayati h. yusuf r. the role of electronic ¢__AFIRR2dBHarRytHatiment (e-crm =
= Dk saki kaumngannkIbSI (014) o X - the e LM TSR ,qﬁ (o) ~qr.code;payment il
mmm demirguc-kunt-klapper measuring:financial-inclusion: the global fif  tarhalyaheafiti)agus. utaut [l

IcfiretailingrancecHty Il

Wi
mobile paymentmmm

nomics and businese

-
BV
e.;ﬁf{n’@. 263
allet

f

ems depending on t

ervices 58 (2021)

rnal of customer rel:
r pp. 310-322 |
(2022)

Figure 2. Three-Field Plot
Most Relevant Sources
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Figure 3. Most Relevant Sources
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Figure 3 shows 10 sources or journals that have contributed to research in the specific area
under review. Based on the figure, the source with the highest number of publications is the
Administrative Conference Processing Series with 3 documents published. Other journals, such as
the Journal of Distribution Science and various conference publications (including the 2021
International Conference on Advanced Computer, the 2022 IEEE International Conference on
Blockchain, and the 2021 International Conference on Computers) each contributed 1 or 2
documents related to the topic. Most of the sources come from conference proceedings, which
suggests that research in this area is more often presented at international conferences than
published in traditional academic journals. The diversity of these conferences shows a wide interest
in the topic across various technology and business disciplines. The results and discussion are
presented at a length of 60-70% of the length of the article. Results are the main part of a scientific
article that contains: the results of data analysis, the results of hypothesis testing, can be equipped
with tables or graphs, to clarify the results verbally.

Countrie’s Scientific

Tabel 1. Countrie’s Scientific Production

Year Articles
Indonesia 91
China 31
India 17
Malaysia 8
Philipines 5
USA 4
Saudi Arabia 3
Netherlands 2
Australia 2
South Korea 2

Country Scientific Production

N g

Figure 4. Countrie’s Scientific
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Table 2 shows the countries that have published articles related to production research.
Based on this data, Indonesia ranks first with the highest number of contributions, namely 91
articles. It was followed by China with 31 articles and India with 17 articles. Malaysia and the
Philippines contributed 8 and 5 articles respectively. Other countries with a smaller number of
publications include the United States (4), Saudi Arabia (3), as well as the Netherlands, Australia,
and South Korea, each with 2 articles. This data reflects diverse international contributions to
production research, with Indonesia leading significantly in the number of publications.
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Figure 6. Tree Map

Figures 5 and 6 show a visualization of data based on the most frequently used keywords in
the keyword graph settings that the author has used previously. The advantage of this keyword
selection is that it provides insight into the most important research topics and trends. Figure 5 is
a word cloud that shows that the most prominent keywords are "quick response code," "electronic
money," and "codes (symbols)." Figure 6 discusses keywords based on a treemap that illustrates
the frequency of keyword use, where the most frequently used word is "quick response code" with
27 frequencies or 16%, followed by "electronic money" at 6%, and "Indonesia" at 5%.

Countrie’s Scientific Production
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Ofthe 39 documents obtained based on Scopus search data, Figure 7 can provide an overview
of the Co-occurrence network that displays words in color by considering whether there is a
relationship between one word and another. The same round color indicates the weight of the
relationship between words. The darker the colors produced in the images, the longer the study
addressed the topic.

The size of the circle in Figure 7 shows the number of publications related to the word both
in the title of the article, abstract, and keywords. The larger the circle, the more articles related to
the term. It can be said in Figure 7 that each connected word means that the word has an influence
and is significant, both the research on the word is positive and negative.

qrggda

peyrengaretieds
qubce rezpersagone vIorazla

mobl ¢ @eyment

4 Incigaests
clectrogig monsy -
olartul ¥a - e P - !
el wan e (el e co=ew ire=Ttigh "o uze
quickr l:svl';f: cuche
rotos fggntals) qris TR IO N (R RRN
PRI TR
serceaec e o ue
o Q@des
cryctageaaty sz b s rosizzle il an

[EPTR | X PR o
2 v

M VOSwewer

Figure 7. Countrie’s Scientific Production

This visualization illustrates the network of interconnectedness (co-occurrence) of terms
related to research on quick response codes in Indonesia. The words in the picture are grouped
with different colors, indicating the relationship between the terms. The size of each circle
represents the frequency with which the term appears in the dataset, such as in article titles,
abstracts, or keywords, where a larger circle indicates a greater number of publications related to
the term. The darker the color, the longer or more prominent the topic is discussed in the research
literature. In the image, the "quick response code" is in a central position and is connected to several
payment methods,

terms, such as "Indonesia, perceived ease of use," and "mobile payment."
This connectivity shows that quick response codes have significance in research discussions in
Indonesia, especially in areas such as mobile payments, security, and user perception. Closer,
connected terms with thicker lines indicate stronger associations and more frequent occurrences
in studies.

This image is divided into clusters, each of which is represented by a different color. Each
cluster reflects related research themes. For example, the green cluster appears to focus on user
experience, with terms such as "perceived usefulness" and "ease of use," highlighting studies that

address how quick response codes are perceived in terms of ease of use in Indonesia. The red
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cluster may place more emphasis on technical aspects such as "mobile payments,"
money," and "cryptography,” indicating a focus on security and the implementation of quick
response codes in mobile payment systems. The blue cluster is likely to focus on a variety of
payment methods, linking it to the use of quick response codes in Indonesia. Overall, this connected
network shows the central role that quick response codes play in the Indonesian context, especially
in digital payments and mobile technology. This visualization shows that research in this area
covers a wide range of interrelated themes, from technical security measures to adoption and user
perception.

electronic

D. CONCLUSION

In the conclusion of this study, it can be concluded that the use of QR Codes as a tool for digital
innovation in transactions has had a significant impact on the development of financial and
business transactions, especially in digital payments. Through bibliometric analysis of existing
literature, it can be seen that QR Codes are an efficient, easy-to-use, and safe solution for consumers.
Research trends show an increase in academic and practical attention to this topic, especially in the
context of developing countries such as Indonesia, which is one of the largest users of QR Code
technology in payments. The main findings in this study highlight the importance of ease of use and
security factors as a driver of QR Code adoption, where consumers feel comfortable using this
technology for various transaction purposes. The results of the analysis also show that QR Code
innovation has contributed to digital transformation in the financial sector, especially with the
increasing use of digital payments in the pandemic era. In the future, the potential for the
development and adoption of QR Codes in the field of transactions is expected to be even greater,
in line with the needs of people who want a fast, easy, and secure payment system. Thus, this
research not only enriches the theoretical understanding of digital payment technology through QR
Codes, but also provides practical implications for practitioners and policymakers in developing
infrastructure and regulations that support the widespread and sustainable application of this
technology.
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