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Abstract

Currently the use of cash payments is starting to change to a simpler payment method to non-
cash transactions, it is supported by digital payment technology that is developing very
quickly. One of the payment methods that can be used through smartphones is using QR
codes as a way of payment. Using a qualitative approach, this study aims to analyze the

influence of usability, ease of use, and trust factors on consumer acceptance of QR and its
impact on purchasing behavior through a qualitative approach. The results of this study show
that most respondents, the majority of whom are male, live in the Greater Jakarta area, are
between 36-45 years old, and work as government employees, have adopted QRIS through
mobile banking. The main factors influencing adoption include ease of use, security, and
convenience. The study also found that QRIS has been instrumental in improving financial
inclusion and transaction efficiency, highlighting its potential to supporting the growth of the
digital economy in Indonesia. The results of this study will contribute to the development of
digital payments, especially based on the resulting perceptions and their impact on
purchasing behavior.

Keywords: digital payments, mobile payments, gris, thematic analysis, user perceptions
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Introduction

In recent times, the development of new services in the banking and finance sector has been influenced
by telebanking, online/mobile banking, and other types of financial technology (fintech). These
advancements have enabled the sector to address the universal challenges associated with facilitating
transactions across different industries, thanks to improved accessibility, speed, efficiency,
effectiveness, and transparency (Mbaidin et al., 2023). These innovations also help lower operational
costs and improve customer satisfaction by offering a more convenient and secure way to manage
financial transactions. Fintech integration not only streamlines processes, but also brings new services
that did not exist before, such as instant payments and digital wallets. These continued developments
in the financial sector show how important technology is in shaping the future of banking and finance.

The high trend of digital shopping among consumers is made easier by advances in fintech. Transactions
are now more practical without the need for cash by simply using a smartphone for payment through
mobile payment applications or e-wallets (Mansour, 2022). Additional factors driving the increasing
use of e-money are the current health and environmental situation, especially the COVID-19 pandemic,
and social distancing policies that encourage the shift of payment transactions to the digital realm to
reduce the risk of spreading the virus through cash. Data from 2021 shows a 69% increase in cashless
financial services activity on commerce platforms, as well as a 65% increase in other payments such as
electricity and water bills. Overall, there was a 300% increase in digital payment traffic (Rosmayanti,
2021).

The development of FinTech is accelerating in the context of digital transformation, making it easier
for people to transact safely and efficiently. The growth of digital transactions, which goes hand in hand
with an increase in e-commerce transactions, is especially noticeable during the COVID-19 pandemic.
In a press conference at the beginning of 2023 on January 19, Bank Indonesia Governor, Perry Warjiyo
reported that the value of electronic money transactions in 2022 increased by 30.84%, reaching Rp
399.6 trillion, and is expected to rise another 23.9% in 2023, to Rp 495.2 trillion. Meanwhile, the value
of digital banking transactions in 2022 rose 28.72% from the previous year to IDR 52,545.8 trillion,
with a projected growth of 22.13% in 2023, reaching IDR 64,175.1 trillion (Jannah, 2023).

One of the characteristics of using digital payments is that they are cashless. Cashless payments may
vary from country to country. Cashless solutions can be classified based on the digitalization that the
implementation environment requires, the payment technology as the latest solution, and the supporting
infrastructure provided (Rafferty & Fajar, 2022). Quick Response Code Indonesian Standard (QRIS) is
one method of non-cash payment and has been widely implemented. Bank Indonesia projects its focus
on digital finance by 2025, including digitization of the banking sector and national digital economy-
financial integration. However, based on the first quarter 2021 report from the Indonesian Payment
System Association (ASPI), QRIS transactions in 2020 only reached 123.92 million, with a total
nominal value of IDR 8182 trillion. This figure is still lower than debit card transactions, which in the
same Yyear recorded 6658 million transactions with a total nominal value of IDR 6243 trillion, of which
3999 million were cash withdrawal transactions with a nominal value of IDR 2991 trillion. This fact
attracts attention considering that Bank Indonesia targets digital financial transactions as the main focus
in 2025 (Tenggino & Mauritsius, 2022).

The banking sector continues to experience continuous digital evolution along with paradigm shifts in
the banking sector (Malinka et al., 2022). Banking services consist of processing information and data,
therefore, the development of commercial banking is obviously closely linked to the development of
information technology. Processing information and data has always been at the heart of banking
activities. For example, the opening of deposit accounts allows banks to collect information and data,
which they use to expand their operations, including correspondent banking and electronic fund
transfers (Yamaoka, 2023).

The regulation of payment services is governed by the principles of commercial law applicable in each
country. The services and types of transactions include a Real-Time Gross Settlement System (RTGS),
electronic payments, local and international cards, mobile payments, and wallets (Simatele & Mbedzi,
2021). Digital financial services can also help customers increase their income by offering loan and
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savings services, easy payment methods, and so on (Yunping Hao & Yin, 2023). Thus, the use of digital
payment systems will be a development trend that can facilitate the payment process.

The importance of further investigating usability, ease of use, and trust in the context of QRIS is based
on a few key reasons. First, digital payment technology continues to evolve rapidly, and an in-depth
understanding of these factors can help improve user adoption and satisfaction. Second, while QRIS
has been widely implemented, there are still challenges that need to be overcome to ensure this
technology can be used effectively and safely by different segments of society. Lastly, these factors
play an important role in shaping consumer perceptions and behavior, which in turn may affect the
successful implementation of QRIS in Indonesia. By further understanding how usability, ease of use,
and trust affect QRIS acceptance, this research is expected to provide valuable insights for
policymakers, industry practitioners, and technology developers to improve this digital payment system.
An in-depth investigation into these factors will also help identify areas that require improvement and
strategies that can be implemented to encourage wider adoption and more effective usage.

This study aims to find answers to the research questions, namely: (1) How do factors such as usability,
ease of use, and trust affect the acceptance of QRIS by consumers? Additionally, this study seeks to
understand (2) How does the use of QRIS affect consumer purchasing behavior in the payment system?
This research question will be answered through a qualitative approach in accordance with the
methodology utilized.

This research makes a significant contribution, both theoretically and practically. Theoretically, this
research deepens the understanding of the factors that influence QRIS adoption, such as ease of use,
trust, and usability. In addition, this research presents a theoretical framework that explains the changes
in consumer behavior due to the use of digital payment methods, specifically QRIS, and provides an
evaluation model to measure the overall impact of QRIS implementation. From a practical perspective,
this research provides valuable guidance for the government and other stakeholders to address
challenges such as security, network limitations, and consumer education. The research also encourages
improved accessibility to expand the reach and adoption of QRIS, especially for MSMEs, and helps
identify strategic measures for more effective implementation. The study also emphasizes the
importance of recommendations to improve transaction security and system stability to encourage user
trust, which is essential for the continued use of QRIS.

Literature Review
Digital Payments

Digital payments are increasingly becoming a habit in people's daily lives. This rapid development in
the financial sector has resulted in various digital payment technologies, where both the sender and
receiver of money use digital applications to make transactions (Khando et al., 2023). The development
of a sophisticated payment system is essential to maintaining the strength and efficiency of the national
payment system in order to achieve sustainable, comprehensive development and contribute to
supporting Gross Domestic Product (GDP) growth (Lutfi et al., 2021). Several studies have examined
the broader context of cashless payment methods, including mobile payments and digital wallets.
Khando et al. (2023) conducted a systematic literature review on challenges and emerging technologies
in digital payments, emphasizing the role of security and user experience in technology adoption.
Similarly, de Luna et al. (2019) discussed factors that influence the adoption of mobile payment
systems, such as perceived ease of use and perceived usefulness.

Digital payments and online banking have become omnipresent with the rise of digital and online
services and the decline in the use of cash, and access to payments needs to evolve in parallel to remove
barriers to participation in society (Dai et al., 2023). The changing patterns of the new digital ecosystem
are forcing the banking sector to adapt to new business models that take into account the needs of
digitization and rethink their core services and processes in order to better interact with customers
(Stefanelli & Manta, 2023). In addition, financial institutions are now using advanced technologies such
as Al and machine learning to improve the customer experience and increase operational efficiency.
This digital transformation involves not only implementing new technologies, but also creating a culture
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of innovation and flexibility within the organization. With this approach, banks can remain competitive
and meet the needs of customers who are increasingly sophisticated in their use of technology.

Banks are therefore constantly shifting to a service delivery mix that is increasingly oriented towards
the digitization of their service products. The main strategy pillars oversee the reduction of physical
desks, the increase of services provided through ATMs, and the improvement of interfaces for
customers, such as the improvement of payment devices in electronic payment transactions. All these
changes have been enhanced by the outbreak of the pandemic, which reduced and resized the physical
activities of financial intermediaries and increased consumer attitudes towards digital and mobile retail
banking (Stefanelli & Manta, 2023).

Ultimately, digital payments have reduced the role of intermediaries in evaluating customer profiles
and product suitability to a more efficient one. This is partly because payment systems are closely linked
to the broader impact of technology on the financial industry and public services (Miglionico, 2023). In
addition, the automation and data analytics features in digital payment systems enable faster and more
accurate assessments of customer needs and preferences. With the integration of these technologies,
financial institutions can provide more customized and relevant products and services, which in turn
increases customer satisfaction and loyalty. As a result, the efficiency and effectiveness of financial
operations have significantly improved.

Transaction costs are also one of the challenges in the payment system. These include fees for cross-
border fund transfers through correspondent banking, fees associated with international credit cards,
and various fees stemming from currency exchange and physical cash handling (Yamaoka, 2023). As a
solution, decentralized and competitive cost creation mechanisms (Zilnieks, 2020), considering policies
to encourage the widespread use of digital payment instruments (Simatele & Mbedzi, 2021), as well as
the use of technological applications to automate transactions and the transmission of necessary
information to authorities, can be considered to reduce transaction costs (Miglionico, 2023).

From an organizational perspective, collaboration between financial institutions and regulators is
essential to effectively address the challenges posed by technology and to ensure its responsible and
sustainable utilization for the benefit of all stakeholders (Dananjayan et al., 2023). As traditional
financial institutions gradually increase investment in FinTech, the integration of emerging technologies
and traditional financial services increases, reflecting the technology spillover effect that can improve
the efficiency of financial institutions (Yi Hu Wu & Chen, 2023). In addition, this cooperation
contributes to creating a more stable and secure financial environment by encouraging innovation while
remaining compliant with existing regulations. It also enables financial institutions to more effectively
adapt to rapid technological changes and maintain competitiveness in the market. Through this
collaboration, stakeholders can develop a more robust risk management framework and improve the
overall resilience of the financial system.

In terms of technology, to reduce costs and increase efficiency, the use of technology has the potential
to revolutionize a large number of conventional banking services now available by improving
transaction security, speeding up transfer times, and doing so at a fraction of the cost (Mbaidin et al.
2023). In addition, advanced technologies such as blockchain and artificial intelligence can increase
transparency and accuracy in financial transactions. These innovations not only simplify processes, but
also increase the level of trust and reliability for customers. As a result, the financial sector is able to
provide more personalized and efficient services, meeting the changing needs of the market.

Mobile Payments

In recent years, mobile phones have become not only a communication tool but also a payment tool for
most people. Payments made through mobile phones have become a part of people's daily lives (Zhong
& Moon, 2022). Mobile payments can be defined as business activities involving electronic devices
connected to mobile networks that enable the successful completion of economic transactions (de Luna
etal., 2019).

A typical mobile banking solution differs from the existing types of mobile payment solutions, as the
former mainly allow web-based access to banking transactions using mobile connectivity. On the other
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hand, mobile payment applications open up the possibility of enabling financial transactions in more
settings (De et al., 2015). Mobile banking mainly serves to provide users with access to bank accounts
and related services, such as checking balances, making fund transfers, and paying bills. In contrast,
mobile payment apps are designed to facilitate various financial transactions directly at the point of sale
or through transfers between individuals. This distinction demonstrates the flexibility and breadth of
use of mobile payment apps in the modern financial context.

Mobile devices include mobile phones, PDAs, wireless tablets, and other devices that can connect to
mobile telecommunications networks and enable payments to be made. In addition, the landscape of
the m-payment industry has been changing rapidly with the introduction of new technologies, new
business models, new applications, and the rise and fall of business ventures (Au & Kauffman, 2008).
The rapid changes in this environment have driven major innovations, such as contactless payments
and digital wallets, which have changed the way consumers and businesses transact. With these
technological advancements come new opportunities and challenges that require industry players to
constantly adapt to remain competitive. In addition, regulations are constantly updated to keep up with
these technological developments, ensuring payment systems remain safe and trusted.

QRIS

A QR code is a set of codes that may be scanned with particular tools and contain data or information,
such as the identification of the merchant or user, a nominal payment, and currency (Sofwatunnisa et
al., 2023). Previous research has explored various factors that influence the acceptance of Quick
Response Code Indonesian Standard (QRIS) as a digital payment method. For example, de Luna et al.
(2019) found that technology usability significantly affects user adoption. Sofwatunnisa et al. (2023)
also highlighted that the ease of use of QRIS increases user satisfaction. Research by Khando et al.
(2023) also found that ease of use is a major factor in the adoption of digital payment methods. Another
study by Tenggino & Mauritsius (2022) focused on consumer trust and the impact of social influence
on QRIS adoption. In another sense, QR codes are storage systems that use dot matrix or two-
dimensional bar codes developed by Denso Wave that can be printed or displayed on a screen and
interpreted by a specialized reader to provide more extensive information than that found in traditional
bar codes (Liébana-Cabanillas et al., 2015).

QR code payments are gaining popularity as mobile phones become more popular, which also invites
more innovation in payment systems. QR code payments have several advantages over traditional
payment systems. Among them is its convenience and security, it also allows cashless transactions,
which reduces the risk of theft and fraud (Sofwatunnisa et al., 2023). The value of QR code payments
extends to more efficient and faster services, increasing productivity and reducing transaction costs
(Rafferty & Fajar, 2022).

Response Code in Rapid Using a QR code, the Indonesian Standard (QRIS), often known as QRIS or
frequently pronounced KRIS, unifies several varieties of QR from different Payment System Service
Providers (PJSP). The development of QRIS by the payment system industry and Bank Indonesia aims
to make transactions with QR codes simpler, quicker, and more secure (Sofwatunnisa et al., 2023). This
standardization reduces confusion among consumers and merchants by providing a unified QR code
system that can be used across multiple payment platforms and providers. In addition, the
implementation of QRIS expands financial inclusion by allowing small and medium-sized enterprises
(SMEs) to accept digital payments more easily. As a result, QRIS supports the increased use of cashless
transactions in Indonesia, driving the creation of a more modern and efficient payment ecosystem.

Methodology

This research adopts a qualitative approach to explore the use of QRIS in payment transactions and its
impact on consumer behavior. This approach was chosen for its ability to provide an in-depth and
contextualized understanding of social phenomena. Through this method, the research aims to gain
data-driven qualitative insights into how factors such as usability, ease of use, and trust influence the
acceptance of QRIS by consumers. The selection of these three factors is based on several theoretical
frameworks that have been recognized in the literature, such as the Technology Acceptance Model
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(TAM). This model was developed by Davis (1989) and states that the two main factors that influence
technology acceptance are Perceived Usefulness and Perceived Ease of Use. TAM has been widely
used in research on technology adoption to explain how these factors influence user intentions and
behavior (Wicaksono, 2022):
1. Usability:
Usability refers to the extent to which a technology can be used easily and efficiently by users. In
the context of digital payments like QRIS, usability is very important as it affects the user
experience and their desire to continue using the technology.
2. Ease of Use:
Ease of use refers to the user's perception that using the technology does not require much effort.
Technology that is easy to use is more likely to be accepted by users as it reduces barriers to
adoption.
3. Trust:
Trust is a critical factor in technology adoption, especially in the context of digital payments. Users
must feel confident that their transactions are secure and that their personal data is protected.
Without trust, the adoption of digital payment technology will be hindered.

The target respondents in this study are consumers who actively use QRIS. The research focuses on

their experiences and perceptions regarding the use of QRIS to ensure that the data collected covers a

wide range of user perspectives. This selection of respondents aims to get a comprehensive picture of

the acceptance and influence of QRIS in consumers' daily lives. Details of the respondent criteria in this

study are as follows:

1. QRIS Active Users: Respondents must have used QRIS to make payments at least once in the last
six months.

2. Domicile: Respondents who live in Jabodetabek and its surroundings to ensure representation of
areas with high QRIS adoption.

3. Age: Respondents were aged between 18 to 55 years old, to cover a diverse age group relevant to
the use of digital payment technology.

4. Occupation: Respondents with various employment backgrounds, such as government employee,
civil servants, private employees, self-employed, and students, to get diverse perspectives.

5. Education: Respondents should be at least high school graduates or equivalent to ensure an
adequate understanding of digital technology.

The research process involved several key stages, starting with a clear and defined problem formulation.
Following this, a literature review was conducted to build a strong theoretical foundation and shape the
research model. Subsequently, the data was aggregated to gain thorough insight. The data obtained was
then analyzed using appropriate statistical tools to validate the research hypotheses. The findings are
then interpreted and discussed in the context of the existing literature, resulting in useful conclusions
and recommendations for future research.

Data Collection

The data collection stage involved direct interaction with respondents, followed by careful and
structured data analysis. The research concludes with the formulation of logical conclusions and
practical suggestions. This research flow began with a clear identification of the problem and a literature
review to develop an in-depth understanding of the topic. Next, a framework was developed as a basis
for data collection. Data collection was conducted through a questionnaire with open-ended questions,
which was disseminated through the WhatsApp social network. After data collection, data calculation
and analysis were conducted to generate weighted conclusions and suggestions. The list of questions
can be seen in Table 1, which is divided into 3 sections: the first section is a demographic questionnaire
containing 11 questions, the second section is a short questionnaire containing 9 questions, and the last
section is a free-form interview question section so that it can be answered as fully as possible,
containing 3 questions.

The research instrument consisted of research questions designed in an open-question format to allow
respondents to convey their experiences and opinions freely and in depth. Initially, this research was
planned to collect data through semi-structured interviews to gain in-depth and contextual insights into
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users' perceptions of QRIS. However, due to time constraints that did not allow for direct interviews
with each respondent, the data collection format was adapted to open-ended questions via Google Form.

Although the data collection method was changed, the main objective remained the same, which was
to get in-depth responses from the respondents. In the open-ended question format provided through
Google Form, respondents were given the freedom to answer in the same way as in semi-structured
interviews. The questions were designed to explore user experience, perceptions of usability, ease of
use, and trust in the QRIS. Respondents were able to provide detailed and expressive answers, allowing
for in-depth qualitative analysis.

This customization ensures that even if the data collection method changes, the quality and depth of the

information obtained are maintained. This approach also allows for the collection of data from more

respondents in less time, increasing the representation and validity of the research results. Steps Taken:

1. Questionnaire Design: The questionnaire was designed with open-ended questions that allowed
respondents to provide in-depth and context-rich answers.

2. Questionnaire Distribution: The questionnaire was distributed via Google Form using the
WhatsApp social network, reaching a wide range of respondents easily and quickly.

3. Data Analysis: The data collected was analyzed using thematic analysis methods, identifying key
themes that emerged from respondents' answers.

With these changes, the research was still able to achieve the objective of identifying factors that
influence QRIS acceptance by consumers as well as providing recommendations for the improvement
of this digital payment system.

Table 1. Questionnaire Questions List

Questions List Revision Data Collection

Procedure

Name/Initials (Optional) Short answer text
Current email (if any) Email (Optional) Short answer text
Phone Number for respondent Short answer text
validation (Optional)
Gender Radio Button:

o Male

o Female
Domicile Radio Button:

o Jakarta, Bogor, Depok,
Tangerang, Bekasi (Jabodetabek)
o Java Island (Non-Jabodetabek)
o Others: ...

Age Radio Button:

o < 18 years old

o 18 - 25 years old
0 26 - 35 years old
o 36 - 45 years old
o 46 - 55 years old
o > 55 years old

Occupation Radio Button:

© Junior/Senior High School
Students

o College student

o Entrepreneurship

o Civil Servant

o Private employee

o Housewife/husband
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Data Collection

Questions List Revision Procedure
o Not Working/Retired
o Others: ...

Monthly income (in IDR) Radio Button:
0 <1.000.000

© 1.000.000 - 3.000.000

0 3.000.000 - 5.000.000

© 5.000.000 - 10.000.000
© 10.000.000 - 20.000.000
©>20.000.000

Latest education

Radio Button:

© Junior high school/middle
school/equivalent

o Senior/vocational high
school/equivalent

o Associate degree/Diploma
o Bachelor degree

o Master degree

o Doctoral degree

o Others: ...

Have you ever made a payment
using QRIS before?

Radio Button:
o Yes, I have
o Never

The app you use more often for
QRIS transactions:

Radio Button:

© Mobile Banking (BCA Mobile,
Livin Mandiri, BRIMo, BSI
Mobile, etc)

o e-Wallet (OVO, Dana,
ShopeePay, GoPay, etc)

o Others: ...
Does using QRIS make you pay Radio Button:
faster? o Yes

o No
Does QRIS make your transactions | Radio Button:
easier? o Yes

o No
Does QRIS transactions save your | Radio Button:
time and energy? o Yes

o No
Are you happy with the QRIS Radio Button:
service? o Yes

o No
Overall, are you satisfied with Radio Button:
payment through QRIS (security o Yes
and privacy)? o No
Do you often read or hear Radio Button:
comments from other o Yes
buyers/consumers about QRIS? o No

Jurnal Sistem Informasi (Journal of Information System), Volume 20, Issue 2, October 2024




Wirabuana et al./Perceptions of the Use of QRIS

. . . Data Collection
Questions List Revision Procedure
Is using QRIS completely under Radio Button:
your control? o Yes
o No
Do you believe that QRIS is safe to | Radio Button:
use? o Yes
o No
Do recommendations from family Radio Button:
or friends influence you to use o Yes
QRIS? o No
What do you think are the Long answer text
advantages of QRIS payments?
What do you think are the Long answer text
disadvantages of QRIS payments?
What suggestions or input can you Long answer text
provide for the development and
performance improvement of
payments with QRIS?

Data was collected through a questionnaire distributed via WhatsApp, utilizing the reach and
accessibility of this platform to reach a wide range of respondents. This method was chosen for the
efficiency and ease of collecting responses in a relatively short period of time, as well as to ensure
higher engagement from respondents. The use of WhatsApp enabled direct communication and follow-
up with participants, which improved the quality of the data obtained. The affordability and familiarity
with the platform also encouraged higher response rates, making it an effective tool for gathering in-
depth information from a diverse group of respondents.

Data Analysis

The collected data was analyzed using thematic analysis, an effective method for identifying and
exploring themes in qualitative data. This process involves systematically coding the data to uncover
significant patterns and trends in respondents' answers, which helps in drawing relevant and well-
founded conclusions. In addition, thematic analysis allows for a deeper understanding of the context
and nuances in the data, providing insights that may not be apparent with quantitative analysis alone.
By categorizing and interpreting these themes, researchers can build a comprehensive narrative that
answers the research questions as well as contributes to the broader field of study. This method also
ensures that respondents' views are accurately represented and integrated into the research findings.

The process of thematic analysis begins with a thorough understanding of the data, followed by a coding
process to identify concepts and categories. Once the codes are established, a search for themes is
conducted to find patterns that appear consistently in the data. This process allows for the grouping of
information into themes that are relevant and informative to the research.

In this study, the first step in data analysis was data transformation and selection, which involved the
process of cleaning the data to ensure the accuracy and relevance of the information obtained. Next, the
data was coded by grouping similar answers into common themes. This process enabled the
identification of significant patterns in the respondents’ answers. Finally, data visualization was
conducted to facilitate the interpretation of the analysis results. This process provides an effective
graphical representation of the research findings (Klepek & Bauerova, 2020). The entire thematic
analysis process in this research was carried out manually using Microsoft Word and Microsoft Excel
tools. In addition, this process also uses the researcher's personal interpretation skills.
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Results
Questionnaire Results and Thematic Findings

From the results of the questionnaire involving 40 respondents, 40 thematic units were obtained that
reflect the perception of QRIS usage. Frequency analysis showed that 87.78% of respondents gave a
positive response to QRIS usage, confirming that factors such as usability, ease of use, and
trustworthiness were well received by the majority of consumers. In contrast, 12.22% of respondents
gave a negative response, highlighting areas that require improvement. The influence of QRIS on
consumer purchasing behavior was seen to be significant, with 50% of respondents prioritizing the ease
and practicality factor in its use. However, 26.83% of respondents highlighted network issues and
system stability as key areas of concern. Results of demographic data collection, short questionnaires,
and open-question interviews can be checked in Table 2.

In this study, the data saturation of 40 respondents was achieved through a systematic and diverse
approach as well as in-depth thematic analysis. We ensured that the respondents reflected a sufficiently
diverse population, and the analysis was conducted in stages to monitor data saturation. With this
approach, we are confident that the data collected is sufficient to provide deep insights into the factors
influencing QRIS acceptance. The following are some of the steps that have been taken to ensure data
saturation in this study:
1. Phased Data Collection:
Data were collected gradually and analyzed in parallel to identify when no more themes or new
information emerged. This approach allowed the researcher to observe when data saturation began
to occur.
2. Diverse Profile of Respondents:
Respondents were selected from a variety of demographic backgrounds, including age, gender,
occupation, and geographic location. This diversity helps ensure that various perspectives and
experiences are represented in the data.
3. Thematic Analysis:
Using thematic analysis, the data obtained from the 40 respondents was analyzed to identify key
emerging themes. This analysis was conducted until no more new themes were identified,
indicating that data saturation had been reached.
4. Consistency of Findings:
Consistency in answers and emerging themes from respondents indicates that data saturation has
been achieved. When most respondents give similar answers or raise the same issues, this indicates
that sufficient information has been collected.
5. Feedback and Validation:
Validation of the findings was done by seeking feedback from several respondents on the
conclusions drawn. This helps to ensure that the interpretation of the data is in line with the
respondents' experiences and views.

From the demographic shown in Table 2, it shows that the majority of respondents are male, domiciled
in the Jakarta, Bogor, Depok, Tangerang, and Bekasi (Jabodetabek) areas, with an age range of 36-45
years old, and the majority have jobs as private employees. In addition, the majority of respondents
have an income of 10-20 million Rupiah with an educational background of bachelor, and the majority
of respondents have used QRIS through mobile banking. This demographic profile indicates that the
respondents have a high level of financial stability and good access to technology. In addition, the
widespread use of mobile banking for QRIS transactions reflects the increasing adoption of digital
payments in urban areas. Understanding these demographic characteristics is important to customize
financial services and strategies to suit the specific needs and preferences of this user segment.
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Table 2. Demographic Data

Description

Content

Gender distribution of respondents

Male: 62.5%; Female: 37.5%

Domicile distribution of
respondents

Jabodetabek: 77.5%; Java Island (Non-Jabodetabek): 10%;
Others: 12.5%

Age distribution of respondents

36-45 years old: 45%; 26-35 years old: 40%; 18-25 years
old: 7.5%; 46-55 years old: 5%; >55 years old: 2.5%

Occupation distribution of
respondents

Government Employee: 47.5%; Civil Servant: 12.5%;
Housewife/husband: 10%; College Student: 5%; Private
Employee: 5%; Others: 20%

Monthly income distribution of
respondents (in IDR)

10.000.000 - 20.000.000: 42.5%; 5.000.000 - 10.000.000:
32.5%; 3.000.000 - 5.000.000: 10%; >20.000.000: 10%;
1.000.000 - 3.000.000: 5%

Educational background of
respondents

Bachelor degree: 62.5%); Master degree: 25%; Associate
degree/Diploma: 10%; Senior/vocational high
school/equivalent: 2.5%

Experience using QRIS

Yes: 97.5%; No: 2.5%

Preferred app for QRIS transactions

Mobile Banking: 73.7%; e-Wallet: 23.7%; ATM: 2.6%

Transaction speed;

Ease of transactions;

Time and energy saving;
Happy with QRIS service;
Overall satisfaction with QRIS;
Comments from others about
QRIS;

Control over QRIS usage;
QRIS safety;

Influence of recommendations

Transaction speed: 95% satisfied;

Ease of transactions: 97.5% satisfied;

Time and energy saving: 92.5% agree;

Happy with QRIS service: 100% satisfied,;

Overall satisfaction with QRIS: 100% satisfied;
Comments from others about QRIS: 52.5% positive;
Control over QRIS usage: 97.5% agree;

QRIS safety: 95% confident;

Influence of recommendations: 60% influenced

Suggestions and Feedback from Respondents

The analysis results show that respondents provide valuable suggestions to stakeholders, such as the
industry and regulators, to improve the QRIS system in the future. The survey results show that 17.31%
of respondents suggested increased security, and 13.46% emphasized the importance of flexibility and
accessibility. Socialization, better education, and regulations for SME outreach were also suggested by
13.46% of respondents. While 11.54% suggested increasing the reach of QRIS to the SME sector,
9.62% wanted transaction simplification. A total of 5.77% of respondents urged the removal of
administrative fees, improvement of network speed and reliability, and expansion of QRIS overseas. In
addition, 3.85% wanted the maximum payment limit to be raised, while another 13.46% felt QRIS was
sufficient. Table 3 summarizes 40 themes from 40 respondents, with common answers reflected in the

guestionnaire.

Table 3. The Most Frequent Responses in Thematic Units (Source: Own Research)

Number | Inquiry Thematic Unit Typical Responses
1 Using QRIS Faster than other Yes
makes paying payment methods
faster Not faster than other | No
payment methods
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Number | Inquiry Thematic Unit Typical Responses
2 QRIS makes Easier than other Yes
transactions easier | payment methods
Not easier than other No
payment methods
3 QRIS saves time | Saves more time and Yes
and energy energy than other
payment methods
Not more time and No
energy efficient than
other payment
methods
4 Consumers are Happy with QRIS Yes
happy with QRIS | service
services Not happy with QRIS | No
service
5 Overall satisfied Satisfied with QRIS Yes
‘62;%22'33 Not satisfied with No
i RIS
(security and Q
privacy)
6 Often read or hear | Read/hear QRIS Yes
comments from comments
other Did not read/hear No
buyers/consumers QRIS comments
about QRIS
7 Using QRIS is In full control Yes
entirely within the [\o¢ i full control No
control of the
consumer in
guestion
8 QRIS is safe to QRIS is safe Yes
use QRIS is not safe No
9 Recommendations | Other people's Yes
from family or recommendations
friends influence | influence the use of
to use QRIS QRIS
Other people's No
recommendations do
not affect the use of
QRIS
10 Advantages of Easy & Practical "Practical, simple, "Ease of Shopping",
QRIS payment "Practical and faster"
Transaction Speed "Fast and easy, "Fast, Easy, Cheap,
Safe, Reliable", "Fast nominal right and
no need to prepare a lot of cash in the
pocket"
Security "Safe, easy and efficient, "Simple and
safe", "Easy, cashless, safe"
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Number | Inquiry Thematic Unit Typical Responses
Recorded Transactions | "More practical and efficient for
payment transactions and recorded
transactions on the application”,
"Recorded in mutations"
Universality & "Universal platform, even though it
Anonymity looks anonymous, it is still neatly
recorded on the related platform"
11 Disadvantages of | Administration Cost "Sometimes some sellers have admin
QRIS payments fees"
Network/signal/system | "If the network errors, "If the network is
Dependency bad", "Depends on the signal”, "More
towards the internet network connection
from the mobile phone"
Merchant Limitations | "There are still many sellers who do not
with QRIS have QRIS", "Not all can use QRIS",
"Not all merchants provide"
Maximum Payment "There is still a maximum payment
Limit limit"
Potential Transaction "Can be used to cheat", "Transactions
Errors can be falsified", "If it is not automatic,
there is a potential for nominal payment
errors”, "Misuse", "l often find the EDC
machine on the seller's side is in error"
Underbalance "The balance is less"
Neutral/None/No "-" "None", "Not yet"
12 Suggestions or Elimination of Admin | "No admin fee regulation™

feedback for the
development and
performance
improvement of
QRIS payments

Fees

Flexibility and

"More flexibility"”, "QRIS that can be

Accessibility transacted without a data signal”
Education and "Can continue to do massive education”,
Socialization "Socialization in the community"

Increased Security

"More security is ensured", "Given
double verification with pin and
fingerprint", "Security is more
tightened"

Increased Maximum
Payment Limit

"The maximum payment is further
improved"

Ease of Transaction

"Hope QRIS can be used in transactions
on public transportation”, "It would be
better if merchants only need to scan our
QR", "Merchants can produce 1 to 1
barcode so it's easier”, "It's better to use
automatic ones only"

Improved Speed and
Reliability

"To be more reliable and not detrimental
to the seller and buyer"”, "Security and
speed are further improved"
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Number | Inquiry Thematic Unit Typical Responses
International "QRIS cross border", "So that
Expansion and acceptance is wider at overseas
Acceptance merchants"
Increased Reach for "Expected to reach MSMEs as much as
MSMEs possible", "Pick up the ball to MSMEs"
Neutral/None/Not yet | "-", "None", "It's good"

From the analysis, the data collected and analyzed had an impact on the respondents, where they

provided some suggestions or input to stakeholders, including industry and regulators, for the

improvement of the QRIS system in the future, as follows:

1. 17.31% suggested improvements in terms of security.

2. 13.46% emphasized the need for increased flexibility and accessibility.

3. 13.46% suggested increased socialization, education, and regulation so that digitalization reaches
SMEs in all areas.

4. 11.54% suggested increasing the wider reach of QRIS to the MSME sector.

5. 9.62% provided input so that transactions using QRIS are made easier.

6. 5.77% want the admin fee to be eliminated, then to increase the speed and reliability of the QRIS
network and system, and to expand QRIS to other countries.

7. 3.85% of respondents expect that in the future, the QRIS system can increase the maximum

payment limit.

8. The remaining 13.46% of responses consider QRIS good enough to be used as a daily payment
method.

Discussion

In this discussion, key emerging findings show that the Quick Response Code Indonesian Standard
(QRIS) is not only widely accepted by consumers but also plays a significant role in changing payment
behavior in Indonesia. The use of QRIS, which is praised for its usability and ease of use, reflects a shift
in consumer behavior towards more digital and efficient payment methods. However, it is important to
highlight that despite the positive reception, some respondents expressed concerns regarding network
stability and system security. This indicates that there is ample room for improvement, especially in
terms of technology and infrastructure.

Furthermore, these findings indicate that the adoption of digital payment technologies such as QRIS is
not only influenced by technological factors alone but also by consumer perceptions and trust in the
system. This opens up opportunities for stakeholders to not only focus on technical improvements but
also on raising awareness and educating consumers on the benefits and safety of using QRIS.
Comparison of the results of this study with previous research:
1. Usability:
Our research found that usability is an important factor in QRIS acceptance. This result is
consistent with the research conducted by Sofwatunnisa et al. (2023), who also highlighted that the
ease of use of QRIS increases user satisfaction. Research by de Luna et al. (2019) on mobile
payment adoption showed that technology usability significantly affects user adoption, which is in
line with our findings.
2. Ease of Use:
Our finding that ease of use affects QRIS acceptance is in line with the Technology Acceptance
Model (TAM) developed by Davis (1989), which states that perceived ease of use is a key
determinant in technology acceptance. Research by Khando et al. (2023) also found that ease of
use is a major factor in the adoption of digital payment methods, supporting our results.
3. Trust:
Trust proved to be a critical factor in our study, which is also supported by the research of Gefen
et al. (2003), who emphasized the importance of trust in the adoption of online payment
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technologies. Research by Tenggino & Mauritsius (2022), shows that trust in transaction security
is a determining factor in QRIS usage, which is consistent with our findings.

Additionally, the feedback provided by respondents offers valuable insights in terms of what consumers
consider important. Most emphasized is the importance of improving the security, flexibility, and
accessibility of the system. This shows that today's consumers are not only looking for convenience but
also security in their transactions. Hence, there needs to be a continuous effort to strengthen these
aspects of the QRIS system in order to maintain and increase consumer confidence. Some
recommendations that can be followed up regarding the factors that influence the acceptance of QRIS
by consumers in order to increase trust in using QRIS and increase security in QRIS, such as:
1. Increase User Trust:
To increase user confidence in using QRIS, service providers can increase transparency regarding
security and privacy policies. Communicating the security measures that have been taken to protect
user data can help increase trust. Service providers can also provide additional security guarantees,
such as two-factor authentication (2FA) and end-to-end encryption, to ensure that user transactions
are safe from potential threats.
2. Improving QRIS Security:
Implement stronger security protocols to protect user data from cyberattacks. This includes using
more advanced encryption algorithms and regularly conducting security audits. Conducting
educational programs for users on cybersecurity practices, such as the importance of keeping PINs
private and avoiding public Wi-Fi networks when making transactions.
3. Improving Ease of Use:
Service providers can continue to develop user interfaces that are intuitive and easy to use.
Providing clear usage guides and responsive customer support can also help users adopt new
technologies. Reducing unnecessary steps in the payment process can improve efficiency and user
convenience.

Taking all these aspects into consideration, this discussion underlines the importance of QRIS as an
innovative payment tool that has great potential for supporting the growth of the digital economy in
Indonesia. However, further research is needed to identify specific ways to optimize the QRIS system,
especially in the broader context of the digital economy and financial inclusion. In addition,
understanding the user experience and addressing the challenges they face can help increase QRIS
adoption. Cooperation between financial institutions, regulators, and technology providers is essential
to improving the functionality and security of the system. In this way, QRIS can be more effective in
facilitating smooth digital transactions and promoting economic development.

Conclusion

This study reveals that factors such as usability, ease of use, and trust have a significant influence on
the acceptance of QRIS by consumers, with the majority of respondents giving positive responses. This
shows that QRIS, as a digital payment method, successfully meets consumer needs in these aspects.
QRIS adoption has also influenced consumer purchasing behavior, with convenience and efficiency
being the main factors in choosing this payment method. However, challenges such as network
dependency and the stability of the QRIS system remain a concern for consumers.

Implications

This research makes several contributions, both theoretically and practically. From a theoretical
perspective, this study contributes to providing a deeper understanding of the factors that influence
QRIS adoption, such as ease of use, trust, and usability. This study provides a theoretical framework
that illustrates the changes in consumer behavior due to the use of digital payment methods, specifically
QRIS. In addition, this study presents an evaluation model that is useful for measuring the impact of
QRIS implementation on its general usage.

From a practical perspective, this research contributes by providing practical guidance for the
government and other stakeholders to address challenges such as security, network limitations, and
consumer education. Also, encouraging accessibility to increase the reach and adoption of QRIS,
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especially for MSMEs, helps identify strategic measures for more effective implementation. The study
also emphasizes recommendations to improve transaction security and system stability, encouraging
user confidence, which is important for the continued use of QRIS.

These contributions demonstrate the importance of QRIS in Indonesia’s digital payment ecosystem and
how researchers and policymakers can utilize it for further development. By harnessing the potential of
QRIS, stakeholders can drive innovation and expand financial inclusion across Indonesia. Ongoing
evaluation and feedback from users will be critical to improving the system and addressing emerging
challenges. This collaborative approach will ensure QRIS remains a powerful and flexible tool for
supporting economic growth and strengthening the digital economy.

Limitations and Future Work

Although this study provides valuable insights into how factors such as usability, ease of use, and trust
have a significant influence on consumer acceptance of QRIS, it does have some limitations. This
research may only focus on certain regions in Indonesia, so the results may be less representative of the
national population. Future research can expand the coverage area to be more representative of the
research results. In addition, this study only focused on a relatively small group of respondents (e.g.,
urban businesses or consumers), so the results may not reflect the experiences of various other user
groups, such as those living in rural areas. Future research could expand the role of the respondents or
the industries represented to ensure that the findings are more generalizable to the population of
respondents studied. In addition, this research process only involved qualitative methods. Future
research is expected to use quantitative methods to complement and validate the findings in this study.
In addition, the variables studied can also be applied to social and cultural factors. Given the rapid and
dynamic changes in payment technology, the results of this study require continuous updating over time
in order to remain relevant to the latest developments.
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Abstract

This research aims to investigate the intention of university students in Indonesia to continue
using Al chatbot in doing academic assignments. This research modifies the Post-Acceptance
of Information System Continuance model with the ECT (Expectation Confirmation Theory)
and TAM (Technology Acceptance Model) as constructs to determine what motivate students
to continue using the emerging Al chatbot, namely BING. This study conducted data analysis
using Partial Least Squares-Structural Equation Modelling (PLS-SEM). Data are collected
through an online survey with 185 respondents who met the inclusion criteria and were used
for further analysis. The findings revealed a positive and substantial correlation between
Perceived Information Quality (PEIQ), Confirmation (CON), Perceived Usefulness (PEU),
Perceived Enjoyment (PEE), Satisfaction (SAT), and Continuance Intention (COl).
Confirmation (CON) has a significant impact on how usefulness and enjoyment are
perceived, which influences Satisfaction (SAT) and Continuance Intention (COI) to use Al-
Chatbot. Meanwhile, Confirmation (CON) and Perceived Ease of Use (PEEOU) have no
clear correlation with Satisfaction (SAT). As theoretical contributions, this research provides
empirical examination on how those variables influence students' intention to continue using
Al chatbots to help them complete academic tasks. Practically for Al Chatbot developers, this
research provides information based on user perception to improve the quality of their
product. This result also provides insight for university to help design effective strategies to
support learning.

Keywords: Chatbot, Expectation Confirmation Theory, Continuance usage intention,
Technology Acceptance Model, Perceived Enjoyment, Perceived Ease of Use, Perceived
Usefulness

Introduction

The internet has become increasingly integrated into daily life due to the fast access to a wealth of
information made possible by its widespread use (Maeda-Minami et al., 2023). In line with technological
advances, search engines have evolved into increasingly intelligent search engines supported by
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artificial intelligence (Al). An Al chatbot is a system or computer program used to support and interact
with humans through conversation. When humans ask questions, Al chatbot can provide answers or
relevant information (Rese & Trankner, 2023). An Al chatbot aims to facilitate conversational
engagements with users by offering responses, information, and support based on pre-established
algorithms, machine learning models, or large data sets (Traymbak et al., 2024).

One of Al chatbot currently emerging on the market is BING from Microsoft. BING chatbot is an Al-
powered search engine chatbot that offers responses together with user information and a written source
(Microsoft, 2023). BING combines Al features with search engine functionality to provide users with a
more customized and engaged search experience. BING helps users find relevant information from
across the web, information for research data, or inspiration for creativity (Microsoft, 2023). Microsoft
launched significant changes to BING including chatbot features based on OpenAl's GPT-4 model
(Peters, 2023). Currently, Microsoft changed the status of BING from restricted to open but remains
available only in the Edge browser or Microsoft's BING mobile apps (Branscombe, 2023). Therefore,
popularity of BING has increased with accesses from one hundred million active users daily (Mehdi,

2023).

In education, Al chatbot, including BING, have various benefits, including enhancing learning,
providing personalized support, and increasing educational accessibility (Labadze et al., 2023). Previous
research states that students like using Al chatbot because it helps by answering questions and providing
explanations that are easy to understand (Neo et al., 2022; Ghayoomi, 2023). This study investigates
whether students want to continue using Al chatbot, considering that many students have previously
embraced the use of technology to aid with their academic work. This research examines students’
continuance intention to use BING because it is allowing users to get current information from the search
engine results to help them completing their academic works.

Previous research by Neo et al. (2022) focused on assessing how students feel about using Al chatbots
for online instruction and how successful they are at enhancing student learning results. Previous
research (Strzelecki, 2024) examines acceptance of ChatGPT from university students in Poland using
UTAUT2 model but did not explore the continuance intention to use this technology. Research by (Al-
Sharafi et al., 2023) combined constructs from expectation confirmation theory and knowledge
management to examine factors influence university students to continue using chatbots for learning.
The study found that knowledge applications, perceived usefulness, and information acquisition were
critical elements affecting the behavior of students while utilizing chatbots. Other studies (Pasupuleti &
Thiyyagura, 2024; Shah et al., 2024) investigated intention of students in India to continue using
ChatGPT in academic settings. Both studies utilized constructs from Technology Continuance Theory
as determinants. These findings suggest more study into the use of Al chatbots in educational settings.
As a result, the current study examines additional factors that impact university students' continued
intention to utilize Al chatbots, particularly BING, using empirical information from research models
and different countries. The research focuses on Indonesia, which has the fourth-largest population and
a lot of potential users for Al chatbots.

This study applies a modified version of the Post-Acceptance of IS Continuance model to clarify why
users intend to continue using the BING chatbot. The model is combined with TAM (Technology
Acceptance Model) and ECT (Expectation-Confirmation Theory). The ECT model elucidates how user
expectations and validation of the initial user experience impact users' Satisfaction (SAT) and
Continuance Intention (COI) technology going forward (Oliver, 1980). TAM was used to investigate
user Satisfaction (SAT) and Continuance Intention (COI) in the BING chatbot by Perceived Usefulness
(PEU) and Perceived Ease of Use (PEEOU) (Davis, 1989). Another variable employed in this study is
perceived usability, which assesses user impressions of the BING chatbot and identifies characteristics
linked with user Satisfaction (SAT) and Continuance usage (Bevan et al., 2016). Perceived Usefulness
(PEV), Perceived Ease of Use (PEEOU), and Perceived Enjoyment (PEE) are the three components of
usability that influence user Satisfaction (SAT) and desire to continue using information systems. In
addition, this study investigates how the quality of information (PEIQ), as a measure of Al chatbot
performance Dwivedi et al. (2012), influences the likelihood to continue using it. The quality of
information generated by Al chatbots is critical for students to do correctly in their academic
assignments.
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This research contributes theoretically to provide insight on how these research variables influence
students' intention to continue using new technologies, such as Al chatbots. This research provides
practical contributions for BING chatbot developers and educational institutions. For developers, it is
needed because Al chatbot technology is relatively new and requires information based on user
perceptions to improve the quality of their chatbots. Meanwhile, for educational institutions, it can help
design effective strategies to support learning.

Literature Review

Post-Acceptance of IS Continuance

Information system (IS) continuance decisions are like consumer repurchase decisions; they follow the
same sequence: the decision to use or purchase a product or service, the experience of using that product
or service, and the decision to continue or cancel the original decision (Bhattacherjee, 2001). User
satisfaction and perceived post-acceptance usefulness influence users' intentions to continue using. User
satisfaction results from perceived usability and validation of expectations from previous use. Perceived
usefulness is also influenced by confirmation (Oghuma et al., 2016). Post-Acceptance of IS Continuance
is amodel that is the focus of Continuance Intention (COI) to use information systems (Inan et al., 2023).
Expectation-Confirmation Theory (ECT) is the basis of this model.

Expectation-Confirmation Theory (ECT)

ECT is used to understand why individuals continue using the product. This theory states that product
use is influenced by Confirmation (CON) of the user's initial expectations of the product (Ambalov,
2021a). The user's decision to continue using a product or service is based on the extent to which the
initial use meets the user's initial expectations (Oliver, 1980). Users who feel a product or service is
valuable and satisfying will continue using it (Saxena & Doleck, 2023). User satisfaction is influenced
by the confirmation or disconfirmation of their expectations before purchase (Inan et al., 2023). This
means that to achieve the repurchase goal, customers follow a sequence of processes. This process starts
before the purchase, where they create initial expectations about the product or service. After using the
product or service for the first time, they make perceptions about the product or service's performance
and compare them with their initial expectations Oghuma et al. (2016).

Technology Acceptance Model (TAM)

TAM is perceived as the usability of determining the Continuance Intention (COI) of information
systems. Perceived Usefulness (PEU) and Perceived Ease of Use (PEEOU) from TAM are the main
factors that influence Satisfaction (SAT), which ultimately leads to Continuance Intention (COIl) using
information systems (Inan et al., 2023). TAM as perceived usability can determine the level of user
satisfaction and user intention to continue using the information system Oghuma et al. (2016). Perceived
usability will be high if the product meets or exceeds user expectations. Conversely, perceived usability
will be low if the product does not meet user expectations (Bevan et al., 2016). According to
Bhattacherjee (2001), perceived usability is the extent to which users believe using an information
system will improve their job performance. Perceived Usefulness (PEU) is the main factor influencing
user Satisfaction (SAT) after receiving an information system. In the context of chatbots, Perceived Ease
of Use (PEEOU) refers to the extent to which a chatbot can achieve a desired result quickly and
efficiently. A technology tends to be more valuable if it is easier to use, as it can save users time and
effort (Goli et al., 2023). The perceived usability construct consists of three dimensions, namely
Perceived Usefulness (PEU), Perceived Ease of Use (PEEOU), and Perceived Enjoyment (PEE).

This study enhanced previous research model from (Inan et al., 2023). Six significant variables in prior
research were included in this study, consist of Confirmation (CON), Satisfaction (SAT), Perceived
Usefulness (PEU), Perceived Ease of Use (PEEOU), Perceived Enjoyment (PEE), and Continuance
Intention (COI). Performance factors which measured through effectiveness, efficiency, and certainty,
have been replaced by Perceived Information Quality (PEIQ) since these three factors have no visible
impact on Satisfaction (SAT). We employ Perceived Information Quality (PEIQ) to determine if BING
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chatbot users share the same viewpoint as previous research (Jo & Bang, 2023; Khan & Saleh, 2023; Y.
Liu et al., 2023; Nie et al., 2023; Nilapun & Jensuttiwetchakul, 2023). Moreover, a previous study by
Dwivedi et al. (2012) states that one of the performance components to see user expectations is the
Perceived Information Quality (PEIQ). Figure 1 describes how those variables correlate each other in
the proposed conceptual model.

Perceived Information Quality (PEIQ) is how information produced by information systems meets user
needs (Jo & Bang, 2023). Information quality will support informed decision-making and user
Satisfaction (SAT) (Goli et al., 2023). The ability of information systems to provide information that
meets user needs, namely clear, accurate, timely, and complete (Niu & Mvondo, 2023). If the sensed
information quality matches or exceeds user expectations, the level of Confirmation (CON) and
Satisfaction (SAT) will be higher (Staples et al., 2002). Previous studies also revealed that Confirmation
(CON) and Satisfaction (SAT) are impacted by Perceived Information Quality (PEIQ) (Jo & Bang, 2023;
Khan & Saleh, 2023; Y. Liu et al., 2023; Nie et al., 2023; Nilapun & Jensuttiwetchakul, 2023). However,
prior studies indicate that Satisfaction (SAT) is not impacted by Perceived Information Quality (PEIQ)
(Carissa et al., 2023). These explanations are used to support the following hypotheses.

H1. Perceived Information Quality (PEIQ) has a significant impact on Confirmation (CON)

H2. Perceived Information Quality (PEIQ) has a significant impact on Satisfaction (SAT)
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Figure 1. Proposed Conceptual Model

Confirmation (CON) is the conformity between user expectations and information system performance.
Disconfirmation is a mismatch between user expectations and information system performance. These
two concepts can affect user Satisfaction (SAT) with information systems (Basu et al., 2024). This notion
determines how healthy users' expectations are fulfilled when interacting with the BING chatbot in
context (Bhattacherjee, 2001). Satisfaction (SAT), Perceived Usefulness (PEU), Perceived Ease of Use
(PEEQU), and Perceived Enjoyment (PEE) are impacted by Confirmation (CON) (Inan et al., 2023; Nie
et al., 2023; Nilapun & Jensuttiwetchakul, 2023; Oghuma et al., 2016). According to this explanation,
we utilize the following hypothesis.

H3. Confirmation (CON) has a significant impact on Satisfaction (SAT).
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H4. Confirmation (CON) has a significant impact on Perceived Usefulness (PEU).
H5. Confirmation (CON) has a significant impact on Perceived Ease of Use (PEEOU).
H6. Confirmation (CON) has a significant impact on Perceived Enjoyment (PEE).

Perceived Usefulness (PEU) measures how well a BING chatbot influences user decisions and improves
work productivity (Meng & Li, 2023). This is because the usefulness of information systems is the most
critical factor in influencing users' intention to continue using information systems (Ambalov, 2021).
Satisfaction (SAT) and Continuance Intention (COIl) are impacted by Perceived Usefulness (PEU) (Jo
& Bang, 2023; Meng & Li, 2023; Oghuma et al., 2016; Roslan et al., 2023). Research Inan et al. (2023)
states that Perceived Usefulness (PEU) does not significantly affect Satisfaction (SAT). Therefore, we
use the following hypothesis.

H7. Perceived Usefulness (PEU) has significant impact on Satisfaction (SAT)
H8. Perceived Usefulness (PEU) has significant impact on Continuance Intention (COl).

According to Davis (1989), Perceived Ease of Use (PEEOU) is the level of a person believing that using
information system technology is easy and does not require hard effort from its users. A few outcomes,
such as overall Satisfaction (SAT), the likelihood of recommending information systems to others, and
the desire to continue using them, are significantly impacted by Perceived Ease of Use (PEEOU) (Lewis
& Sauro, 2023). Satisfaction (SAT) and Continuance Intention (COI) are impacted by Perceived Ease
of Use (PEEOU) (Alshurideh et al., 2020; Beldad & Hegner, 2018; Jia et al., 2023; Thong et al., 2006).
Prior research has shown that, while Perceived Ease of Use (PEEOU) has not impacted Continuance
Intention (COI), it does have an impact on their level of Satisfaction (SAT) (Inan et al., 2023). Based on
the explanation, the following hypothesis is used:

H9. Perceived Ease of Use (PEEOU) has a significant impact on Satisfaction (SAT).

H10. Perceived Ease of Use (PEEOU) has a significant impact on Continuance Intention (COl).

Perceived Enjoyment (PEE) is an individual's perception of a system that can provide pleasure and
satisfaction in addition to its benefits. Perceived Enjoyment (PEE) considers how well a system works
and how enjoyable the experience of using the system is (Jo & Baek, 2023). BING chatbot developers
can gain essential insights from Perceived Enjoyment (PEE), an important indicator of users' experience
with the BING chatbot they use (Caroux, 2023). Satisfaction (SAT) and Continuance Intention (COI)
are impacted by Perceived Enjoyment (PEE) (Liu & Huang, 2023; Lu et al., 2017; Meena & Sarabhai,
2023; Mishra et al., 2023). Based on the explanation, the following hypothesis is used:

H11. Perceived Enjoyment (PEE) has a significant impact on Satisfaction (SAT).
H12. Perceived Enjoyment (PEE) has a significant impact on Continuance Intention (COI).

Satisfaction (SAT) is the user's positive perception of the performance of the information system in
meeting their needs and expectations (Lee et al., 2023). The primary factor influencing students'
motivation to continue using BING chatbots is Satisfaction (SAT) (Khurshed & Aljader, 2023).
According to the research, Continuance Intention (COI) is impacted by Satisfaction (SAT) (Inan et al.
2023; Lee et al., 2023; Mao et al., 2023; Meng & Li, 2023; Oghuma et al., 2016). Based on the
explanation, the following hypothesis is used:

H13. Satisfaction (SAT) has a significant impact on Continuance Intention (COI).

Methodology

This research uses quantitative methods. The research steps include problem identification, collection
of theories and previous research, develop research framework and hypotheses, data collection, validity
and reliability tests, data analysis, and drawing conclusions and recommendations. In the problem
identification processes, we discover problems from media reports and prior research that describe new
technologies, such as chatbot that employ artificial intelligence and are in high demand among students.
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Next, a framework and theory are created and used to answer the research problem, the truth of which
must be verified empirically based on previous research findings and then developed.

This study uses PLS-SEM (Partial Least Square-Structural Equation Modeling) as a data analysis
technique. PLS-SEM was used because of its flexibility for small sample sizes, ability to manage
complex models, ease of interpretation of results, and ability to handle formative and reflective
constructs (Hair et al., 2021). The measurement model or outer model shows goodness of measurement
through reliability tests, convergent, and discriminant. Meanwhile, the inner model or structural model
shows the hypotheses testing result through path coefficient value.

The population of this research is university students in Indonesia who have used the BING chatbot for
more than three months. By giving the timeframe, we expect that they can objectively assess it by
recalling their experience while using the BING chatbot (Indrawati et al., 2021). This study used
purposive sampling (Campbell et al., 2020) with minimum sampling size calculated by ten times to
maximum number of arrows pointing to latent variables in the PLS path model (Hair et al., 2021). This
study has 13 paths; thus, the minimum sample is 130 respondents.

We developed a research instrument adopting indicators from (Inan et al., 2023) for six variables (CON,
PEE, PEEOU, PEU, SAT, and COI). We modified the items in the questionnaire from group discussion
context into BING usage for academic assignment. Meanwhile, the items for variable PEIQ were
adopted from Dwivedi et al. (2012) and adjusted to this research context. The data is collected using
guestionnaires in Google Forms that are distributed through social media networks. We use 5-Likert
scale, ranging from 1 (one) strongly disagree to 5 (five) strongly agree, to score the respondents'
responses.

Results

Socio-Demographic Characteristics of Respondents

Data collected from the survey are 227, but only 185 were used for further analysis because 42
respondents did not meet the criteria, namely active students in Indonesia and users of the BING chatbot
for more than 3 months. Table 1 displays the information about respondents' characteristics.

Table 1. Respondent’s Demographic Characteristics

Profile Category Frequency Percentage
Gender Male 95 51.35%
Female 90 48.65%
Age 18 - 24 years 150 81.08%
25 - 34 years 24 12.97%
>35 11 5.95%
Education Level Diploma 41 22.16%
Undergraduate 103 55.68%
Graduate & Postgraduate 41 22.16%
Using Frequency Very Rarely (4 weeks at least 1x) | 58 31.35%
Rarely (3 weeks at least 1x) 67 36.22%
Frequently (2 weeks at least 1x) 40 21.62%
Very Often (1 week at least 1x) 20 10.81%
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Validity and Reliability Test

CA (Cronbach's Alpha) and CR (Composite Reliability) demonstrate reliability. Convergent can be seen
from AVE (Average Variance Extracted) and FL (Factor Loading). Acceptable factor loadings if the
values are > 0.70, while AVE is acceptable provided the value is >0.50 (Hair et al., 2021). The Fornell-
Larcker Criterion indicates the discriminant validity. If the square shape of a construct's AVE is greater
than the square root of the construct with the highest correlation, the construct is considered valid (Hair
et al., 2021). If the variable value is more significant than >0.70, composite reliability can be accepted,
and if the variable value is more significant than 0.70, Cronbach's Alpha can be accepted (Hair et al.

2021).

Table 2 shows that each construct satisfies the prerequisites, namely FL (Factor Loading) >0.7, and is
therefore considered valid. Then, each variable is deemed valid since its AVE (Average Variance
Extracted) exceeds the criterion of >0.50. Table 3 shows that the square shape of AVE for every
construct is more significant than the construct with the strongest correlation. Each construct is
recognized as legitimate. According to Table 2, all constructs in this study exhibit good reliability and
fulfill the requirements, with CA and CR values for each variable or construct more than 0.7.

Table 2. Convergent and Reliability Test

Research Variable Code FL CA CR AVE
Perceived Information Quality | PEIQ1 0.731 0.710 0.711 0.534
(PEIQ) PEIQ2 0.726

PEIQ3 0.753
PEIQ4 0.713
Confirmation (CON) CON1 0.701 0.701 0.701 0.527
CON2 0.718
CON3 0.723
CON4 0.761
Perceived Usefulness (PEU) PEU1 0.735 0.750 0.750 0.571
PEU2 0.757
PEU3 0.773
PEU4 0.758
Perceived Ease of Use (PEEOU) | PEEOU1 0.782 0.737 0.745 0.555

PEEOU2 0.737
PEEOU3 0.712
PEEOU4 0.747

Perceived Enjoyment (PEE) PEE1 0.746 0.783 0.785 0.607
PEE2 0.844
PEE3 0.753
PEE4 0.769

Satisfaction (SAT) SAT1 0.822 0.791 0.797 0.615
SAT2 0.754
SAT3 0.725
SAT4 0.832

Continuing Intention (COI) coll 0.818 0.774 0.777 0.597
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Research Variable Code FL CA CR AVE
COI2 0.745
COI3 0.778
Col4 0.747
Table 3. Discriminant Test
CON COl PEEOU PEE PEIQ PEU SAT
CON 0.726
COl 0.653 0.773
PEEOU 0.633 0.648 0.745
PEE 0.660 0.771 0.673 0.779
PEIQ 0.703 0.728 0.729 0.723 0.731
PEU 0.695 0.757 0.667 0.724 0.783 0.756
SAT 0.660 0.760 0.671 0.760 0.742 0.756 0.785
Data Analysis

Bootstrapping is used in hypothesis testing using a 5,000 subsample and a 5% significance level (Inan

et al., 2023). A two-way test with a 5% significance level is used in this investigation. Path coefficients
can be classified into two groups based on their proximity to +1, which signifies strong positive
relationships, and —1, which indicates strong negative relationships. Relevance is reflected in these
ranges (Hair, Hult, et al., 2021). The P-value represents the possibility of getting a conclusion as extreme

as or more significant than the actual data if the independent and dependent variables do not correlate.
The hypothesis is assumed to be statistically significant if the p-value is under 0.05. (Hair, Hult, et al.,
2021). Since the developed hypothesis does not require direction, the measurement uses a two-tail

evaluation.
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Figure 2 and Table 4 show that all the hypotheses have positive path coefficient values. The result
implies that all accepted hypotheses have a positive correlation between related variables. Every
hypothesis suggests that the independent and dependent variables have a unidirectional relationship. Ten
of the thirteen hypotheses are accepted based on the hypotheses testing result. However, H3, H9, and
H10, are rejected since the p-value are less than 0.05. The hypothesis test results suggest that user
willingness to continue using the BING chatbot is highly impacted by Perceived Enjoyment (PEE) with
a path value of 0.334. Perceived Usefulness (PEU) is in the second rank with a path value of 0.282,
while Satisfaction (SAT) is in the third rank with a path value of 0.242.

Table 4. Hypothesis Testing

Hypothesis Path Coefficient T Statistics | P Values Description
H1: PEIQ - CON 0.703 16.239 0.000 H1 Accepted
H2: PEIQ - SAT 0.161 2.081 0.037 H2 Accepted
H3: CON > SAT 0.071 0.843 0.400 H3 Rejected
H4: CON - PEU 0.695 15.028 0.000 H4 Accepted
H5: CON - PEEOU 0.633 12.686 0.000 H5 Accepted
H6: CON - PEE 0.660 13.889 0.000 H6 Accepted
H7: PEU - SAT 0.292 3.443 0.001 H7 Accepted
H8: PEU - COI 0.282 3.328 0.001 H8 Accepted
H9: PEEOU > SAT 0.100 1.530 0.126 H9 Rejected
H10: PEEOU - COI 0.072 1.015 0.310 H10 Rejected
H11: PEE - SAT 0.317 3.037 0.002 H11 Accepted
H12: PEE ->COl 0.334 4.065 0.000 H12 Accepted
H13: SAT - COl 0.242 2.919 0.004 H13 Accepted

By focusing on the statistical significance of these explanatory variables, R-Square is utilized as a metric
to gauge how successfully the regression model achieves the study's goals, which include determining
how predictor variables affect the dependent variable (Ozili, 2023). If some or most predictor variables
have statistically essential effects on the dependent variable, R-Squared values between 0.10 and 0.99
(or between 10% and 99%) are deemed acceptable (Ozili, 2023). Table 5 demonstrates the determination
coefficient value that is acceptable for all variables. Our research findings indicate that Continuance
Intention (COI) has a coefficient of determination of 0.494. The determination coefficients for all
usability variables are similar, with values of Perceived Enjoyment (0.435), Perceived Usefulness
(0.483), and Perceived Ease of Use (0.401). This suggests that Confirmation (CON) is moderately
influenced by perceived usability among students using BING. Meanwhile, Satisfaction (SAT) and
Confirmation (CON) exhibit higher determination coefficient values of 0.698 and 0.702, respectively.
In this study, we only examined Perceived Information Quality (PEIQ) as a determinant of Confirmation
(CON) and found it to be a significant measure of Al Chatbot performance.

Table 5. Determination Coefficient

Factor R-Square
COl 0.494
SAT 0.698
PEE 0.435
PEU 0.483
PEEOU 0.401
CON 0.702
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Discussion

These findings validate Bhattacharjee's concerns, who made a distinction between his work and Oliver’s
about IS Continuance (Inan et al., 2023). This study contradicts previous research that found that
Satisfaction (SAT) and Continuance Intention (COIl) are impacted by Perceived Ease of Use (PEEOU)
(Alshurideh et al., 2020; Beldad & Hegner, 2018; Jia et al., 2023; Thong et al., 2006). Nonetheless, Inan
et al. (2023) assert that Continuance Intention (COI) is not impacted by Perceived Ease of Use (PEEOU).
It could be happened because students in Indonesia consider ease of use, learning, mastery, and
interaction cannot affect their intention to use the technology as represented by Continuance Intention
(COl) variable. Moreover, the results are not supported by earlier research, which showed Satisfaction
(SAT) is impacted by Confirmation (CON) (Inan et al., 2023; Nie et al., 2023; Nilapun &
Jensuttiwetchakul, 2023; Oghuma et al., 2016). This finding is like several previous studies that found
Satisfaction (SAT) and Continuance Intention (COIl) are impacted by Perceived Enjoyment (PEE) (Liu
& Huang, 2023; Lu et al., 2017; Meena & Sarabhai, 2023; Mishra et al., 2023). Students in Indonesia
perceive the enjoyment of using tools, the satisfaction derived from completing tasks, the assistance
these tools provide, and their practicality as factors influencing their Continuance Intention (COI).
Perceived Enjoyment (PEE) encompasses an information system's benefits or functionality and an
individual's experience of happiness and contentment from utilizing it (Jo & Baek, 2023). Perceived
Enjoyment (PEE) is mediated by Confirmation (CON), which is also mediated by Perceived Information
Quality (PEIQ) to impact Continuance Intention (COIl) significantly. The second highest factor that
affects Continuance Intention (COIl) is Perceived Usefulness (PEU). Previous research revealed that
Continuance Intention (COI) is impacted by Perceived Usefulness (PEU) (Jo & Bang, 2023; Meng &
Li, 2023; Oghuma et al., 2016; Roslan et al., 2023). Students in Indonesia believe that the speed of
information, the benefits gained, their needs, and performance improvement can influence their
Continuance Intention (COIl). Perceived Usefulness (PEU) and Perceived Enjoyment (PEE) are also
mediated by Confirmation (CON), which is also influenced by Perceived Information Quality (PEIQ)
to impact Continuance Intention (COI) significantly. The third highest factor is Satisfaction (SAT). Prior
research has demonstrated that Satisfaction impacts Continuance Intention (COI) (SAT) (Inan et al.
2023; Lee et al., 2023; Mao et al., 2023; Meng & Li, 2023; Oghuma et al., 2016). Students in Indonesia
perceive that usage satisfaction, convenience, and the information provided influence their Continuing
Intention (COI). User Satisfaction (SAT) is mediated by Perceived Enjoyment (PEE), Perceived
Usefulness (PEU), and Perceived Information Quality (PEIQ) to impact Continuance Intention (COI)
significantly.

This study aims to find out if Indonesian students will continue using the BING chatbot to help them
with their schoolwork. In this study, we implement the Post-Acceptance Model to investigate the BING
chatbot’s Continuance Intention (COI) (Inan et al., 2023). We believe that the Post-Acceptance Model
can determine the Continuance intention on IS. However, Satisfaction (SAT) is not impacted by
Confirmation (CON), but Perceived Usefulness (PEU) and Perceived Enjoyment (PEE) will function as
mediators to raise Satisfaction (SAT). The findings of this study also show that to find user motivation
to continue using information systems not only by using TCT (Nurdin et al., 2023), TAM (Hariguna &
Akmal, 2019), and ECM (Oghuma et al., 2016). Combining ECT and post-acceptance models can clarify
students' Continuance Intention (COI). This study highlights the importance of Perceived Information
Quality (PEIQ) when using the BING chatbot. However, this study has results different from previous
studies that used the TAM model to determine student motivation to continue using information systems.
Previous research, Continuance Intention, was impacted by Perceived Ease of Use (PEEOU), while this
study did not.

As theoretical contribution, these findings suggest that students’ continuance usage intention for
accomplishing academic works is significantly influenced by their perceived enjoyment, perceived
usefulness, and satisfaction. Future research can explore other variables or factors that have the potential
to influence users' intention to continue using information systems, such as perceived intelligence
(Huang & Yu, 2023). Furthermore, future research should use other respondents in academic
environment, such as the lecturer, to get different perspectives and experiences when using Al chatbots
(Bettini et al., 2020; Shahzad et al., 2024). Practically, to improve Perceived Information Quality
(PEIQ), Confirmation (CON), and Perceived Usefulness (PEU), developers can implement Natural
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Language Processing (NLP) technology to improve chatbot performance in understanding user
guestions and expanding the knowledge base to improve answer accuracy (Jo & Bang, 2023; Saxena &
Doleck, 2023). Furthermore, to increase Perceived Enjoyment (PEE) and Satisfaction (SAT), the BING
chatbot developer can improve the UI/UX of the BING chatbot. So that users can feel even better
comfort and enjoyment (Sundar et al., 2015).

Conclusion

According to the findings, students will continue to be motivated to use the BING chatbot for enjoyment,
usefulness, and satisfaction. However, Perceived Ease of Use (PEEOU) does not impact students' desire
to continue using the BING chatbot. The study's findings can help developers attract new users and
maintain existing ones, particularly by enhancing users' Perceived Enjoyment (PEE). This study solely
looks at Perceived Information Quality (PEIQ) about performance. DeLone and McLean define the
efficacy of information systems as perceived information quality, service quality, and system quality.
We propose further research to include system quality and service quality variables to be investigated.
There are several limitations in this study. First, we examined BING chatbot users in one country. Since
each country has unique customs and laws, extra caution should be used when extrapolating the study's
conclusions. However, we strongly recommend that future research examine BING chatbots in different
countries. Secondly, most of respondents were undergraduate students. Due to this situation, we cannot
extrapolate the findings to all degree. Thirdly, we limited our research to Indonesian college students
who use the BING chatbot. Each career has unique responsibilities and activities. Compared to college
students, professionals in other fields may value various attributes. Moreover, they may use other Al
chatbot programs. Future studies can examine the usage patterns differences among users of different
professional categories.
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Abstract

This research provides an in-depth investigation into the adoption of Big Data Analytics
(BDA) technology in higher education institutions (HEISs) in the Gaza Strip, along with a
detailed analysis of the barriers to its implementation. Using quantitative research
methodology, data was collected from 305 participants. Principal Component Analysis
(PCA) was employed to identify key barriers to BDA, including challenges related to
infrastructure, security, resources, knowledge, and data characteristics. The study found that
financial constraints, access pricing and conditions, significant investment costs, lack of BDA
expertise, operational expenses, experience sharing, and resource development are the main
barriers to BDA adoption. Additionally, the study shows that 65.3% of HEIs are using BDA
technology, with a BDA readiness score of 66.68%. Regression analysis indicates that
barriers related to security, finances, data characteristics, skills, and infrastructure
negatively impact BDA practice and readiness. Based on these findings, proactive measures
are recommended to address these barriers in the Gaza Strip. These measures include
developing government initiatives, upgrading IT infrastructure, enhancing BDA skills, and
promoting BDA technology awareness. The research advocates for further exploration of the
specific challenges and opportunities faced by local universities and a deeper investigation
into the potential benefits of BDA adoption. Overcoming these obstacles and fostering BDA
integration could enhance data analysis capabilities, contributing to the growth and
competitive strength of the Gaza Strip.

Keywords: big data, big data analytics, barriers of adaption big data analytics, Gaza strip

Introduction

The widespread adoption of the internet and related technologies such as social networking, cloud
computing, e-banking, e-commerce, search engines, and the Internet of Things (IoT) has led to a
significant surge in data. Additionally, many businesses rely on information systems and databases to
manage a wide range of operations. These systems have evolved to improve interactions between
customers and suppliers, strengthening their competitive advantage. This amalgamation of databases
has resulted in extensive datasets commonly referred to as "big data" (BD) (Acharjya & Kauser, 2016;
Alharthi et al., 2017; Bhadani & Jothimani, 2016; Lutfi et al., 2023; Yousef, 2023). Currently, the digital
landscape contains over 44 zettabytes of data, highlighting the vastness of digital information (Statista
2022). The term "big data" gained significant attention in academia and industry after 2011, driven by
rapid advancements in information and communication technology (ICT) (Bedeley, 2014; Li et al.,
2015; Lutfi et al., 2022). The business world largely regards Big Data Analytics (BDA) as an asset that
facilitates rapid decision-making and significant revenue generation, as emphasized by (Wahab et al.
2021). Despite the early acknowledgment of the strategic importance of BD, the adoption of BDA
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technology faces a variety of obstacles spanning hardware, software, policy, skills, and data complexity,
as outlined by (Bhadani & Jothimani, 2016; Jeble et al., 2018).

Academic revolutions have occurred over the past 20 years because of advancements in ICT, which are
remarkable in their wide-ranging breadth and the stakeholders they impact (Williams, 2016). The
pressure on academic institutions to respond to regional, national, and global economic, social, and
political change is growing. HEIs have adopted BDA technology with the promise of a variety of
benefits, from better decision-making to individualized student experiences (Aseeri & Kang, 2023;
Kalim, 2021).

HEIs in Palestine employed a total of 17,477 people during the academic year 20222021, including
both male and female staff members. This workforce was distributed across various roles, with 7,367
individuals serving as educators, 611 in administrative positions, 16 as researchers, 999 in various
administrative roles, 2,632 working as secretaries, 2,162 serving as teaching assistants, 1,072 in
professional capacities, and 622 employed as technicians and artisans (PCBS, 2021). Additionally, the
Palestinian Ministry of Higher Education and Scientific Research reported 1,996 other employees.
Significantly, a substantial portion of these institutions relies heavily on databases, with many of their
employees, including academics and administrators, depending on these databases for the efficient and
accurate execution of their responsibilities. These databases play a pivotal role in supporting diverse
university operations, ensuring smooth functionality, and facilitating well-informed decision-making
processes, resulting in the accumulation of extensive volumes of data. According to the research
conducted by Nazarenko and Khronusova (2017), the adoption of BDA technology should be
considered by prestigious modern universities that prioritize educational quality. This approach enables
the enhancement of effective decision-making in education through the integration of various
information and communication technologies, as advocated by Kalim (2021). However, the value
extracted from this data remains largely untapped, with current studies indicating that only a mere
0.05% of this data has undergone analysis (Barakat, 2016). This study aims to address the following
guestions to identify the factors hindering the realization of BD's potential in the HEIs of the Gaza Strip.

RQ1: What is the extent of BDA technology adoption within the HEIs?
RQ2: What are the barriers hindering the implementation of BDA in HEIS?
RQ3: To what extent is the HEIs ready to adopt BDA technology?

RQ4: How do BDA barriers affect BDA technology adoption in HEIs?

Literature Review
Understanding Big Data (BD)

The rapid strides made in ICT and the widespread adoption of social media have propelled the
emergence of the concept known as BD. Initially defined by Roger Magoulas as a repository of
extensive and intricate data (Ularu et al., (2012)), BD has engendered diverse interpretations within the
scholarly realm. As proposed by Acharjya and Kauser (2016) and Balachandran and Prasad (2017), BD
comprises extensive and intricate datasets that challenge conventional processing methods. In contrast,
Sam and Chatwin (2018) characterize BDA as an innovative technology with the potential to generate
business value through its unique capabilities in analytics, prediction, and decision support. Research
conducted by Abdulkadri et al. (2016) and Bhadani and Jothimani (2016) underscores several critical
dimensions and characteristics of BD, prominently including its substantial volume, diverse variety
encompassing various data types and formats, and the rapid velocity at which data is generated,
accumulated, and processed. BD Volume pertains to the considerable influx of data from diverse
sources, BD Variety includes an extensive array of data types and formats, and BD Velocity often
involves swift data generation, accumulation, and processing, sometimes in real-time or near-real-time.
In this research, BD is delineated as a substantial dataset harboring numerous variables and high-
velocity data. Mastery of BD analysis is indispensable for organizations seeking to leverage its
advantages, make informed decisions, and gain competitive edges. These dimensions and attributes
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underscore the unparalleled nature of BD and the challenges and prospects it brings to the forefront in
terms of data management, analytics, and decision-making.

Understanding Big Data Analytics (BDA)

Understanding BDA involves delving into its foundational concepts, methodologies, challenges, and
practical applications. This comprehensive exploration defines the boundaries of BDA's domain and
reveals its transformative impact on information analysis, reshaping established paradigms in the
process. BDA revolves around the extraction of patterns, trends, and insights from extensive datasets,
guiding decision-making and enhancing business value. As highlighted by Lutfi et al. (2022), BDA's
significance has steadily risen, gaining recognition from both scholars and practitioners for its potential
benefits, challenges, and anticipated rewards. BDA requires advanced technologies, techniques, and
algorithms to analyze diverse data types, including structured and unstructured data, often in real-time
or near-real-time settings. Weibl and Hess (2018) intricately define BDA as a collection of methods and
technologies used by enterprises to manage large volumes of complex data. This perspective is
reinforced by Agrawal (2015) and Surbakti et al. (2020), who emphasize big data as an expansive
dataset with immense potential for analysis, sharing, and the extraction of insightful revelations. Kalim
(2021) identified several commonly used data mining techniques, including regression, nearest
neighbor, clustering, and classification, each serving specific purposes in data analysis. Additionally,
Kalim (2021) highlighted various tools and systems such as MongoDB, Hadoop, MapReduce, Orange,
and Weka, which facilitate the management and mining of large datasets, leveraging algorithms for
various data mining tasks. The exploration of BDA reveals its crucial role in deriving insights from
extensive datasets through advanced technologies and methodologies. This foundational understanding
addresses RQ1: What is the extent of BDA technology adoption within the HEIs? by showcasing the
methodologies and technologies integral to BDA. Additionally, it provides a basis for evaluating RQ3:
To what extent is the HEIs ready to adopt BDA technology? by highlighting the required technologies
and skills.

Barriers to the Adoption of BDA

BDA technology provides organizations with invaluable data-driven insights, offering numerous
benefits such as improving services, strengthening customer relationships, transforming business
models, discovering new business opportunities, boosting operational efficiency, and gaining a
competitive edge (Bhadani & Jothimani, 2016; Jeble et al., 2018; Surbakti et al., 2020; Ularu et al.,
2012). According to Rogers (1995), several intrinsic characteristics of an innovation influence its
diffusion: (1) Relative Advantage: How improved an innovation is over the previous generation, (2)
Simplicity (or complexity): Whether an innovation is easy or difficult to use, and (3) Compatibility:
Whether an innovation is compatible with current practices, values, and needs. In BDA technology,
diffusion is hindered by various obstacles across its diverse components, including hardware, software,
policies, skill sets, and data intricacies. To capitalize on the potential of big data, unconventional tools
like parallel and cloud computing become indispensable in overcoming these barriers (Acharjya &
Kauser, 2016). Extensive past research has delved deeply into the dimensions of these barriers. For
instance, in a study conducted by Moktadir et al. (2019), researchers explored the primary impediments
to BDA adoption in supply chain development within Bangladesh. Their findings underscored that the
most substantial barriers encompassed insufficient infrastructure, challenges tied to data integration,
concerns about data privacy, limited accessibility to BDA tools, and high investment costs. Their study
revealed that in Bangladesh, the central hurdles obstructing BDA adoption are the absence of adequate
infrastructure, the complexities tied to data integration, worries about data privacy, the constrained
availability of BDA tools, and the financial burden of investment. Similarly, Park & Kim (2021)
investigated the factors influencing the adoption of BD by Korean corporations and pinpointed
influential aspects such as managerial support, security, privacy considerations, government backing,
and policy frameworks. Correspondingly, Walker and Brown (2019) scrutinized a prominent South
African telecommunications entity and identified top management support, human resource expertise,
alignment of business and IT, and organizational size as pivotal organizational factors guiding the BDA
adoption journey. In the pursuit of comprehending barriers to BDA adoption, Brohi et al. (2016)
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highlighted a range of challenges including data storage and transfer complexities, scalability issues,
data quality concerns, intricacies of data, timeliness, protection, privacy matters, trust considerations,
data ownership questions, and transparency aspects. Similarly, a study undertaken in South Africa by
Malaka and Brown (2015) exposed challenges like data privacy, return on investment, data quality, cost
factors, data integrity, efficiency and scalability concerns, ownership and control matters, skill
shortages, market priorities, training needs, and ambiguous processes as key hurdles to BDA adoption.
In line with Agrawal (2015), a study conducted in China and India recognized data complexity,
accessibility hurdles, regulatory approvals, organizational size, profitability considerations, and
environmental uncertainties as the major obstacles hampering BDA adoption. Notably, numerous
studies within developing nations, such as Lutfi et al. (2022), explored motivations for BDA adoption
in Jordan, revealing influential factors like organizational readiness, top management support, security,
complexities, and governmental backing. Moreover, Youssef et al. (2022) adopted a quantitative
approach to scrutinize the factors influencing the adoption of BDA among retailers in the United Arab
Emirates and Egypt. They concluded that concerns about security, external support, managerial
backing, and a rational decision-making culture significantly impact BDA adoption in developed
countries. The identification of barriers to BDA adoption provides insights into RQ2: What are the
barriers hindering the implementation of BDA in HEIs? by detailing various obstacles identified in
previous research. This also directly relates to RQ4: How do BDA barriers affect BDA technology
adoption in HEIs? by explaining how these challenges impact the overall adoption process. Drawing
from existing literature, this study categorizes the 44 sub-barriers to BD adoption into four distinct
groups: technological hindrances, data-related challenges, legal considerations, financial obstacles, skill
and knowledge shortages, and organizational factors, as outlined in Table 1.

Table 1. Barriers Influencing the Adoption of BDA in the Literature

No. Sub-barriers References

A. Technology Barriers

1. Absence of BDA tools, and data application | (Gomez & Heeks, 2016; Moktadir et al.,
capacities. 2019)

2. Lack of infrastructural facility (Moktadir et al., 2019; Rubinfeld & Gal,
2017; Sam & Chatwin, 2018; Surbakti et al.,
2020; Wahab et al., 2021)

3. Lack of interest in implementing new (Moktadir et al., 2019)
technology
4, Network effects (Moktadir et al., 2019; Rubinfeld & Gal,
2017; Sam & Chatwin, 2018)
5. Storage and use of BD (Brohi et al., 2016; Rubinfeld & Gal, 2017;
Sivarajah et al., 2017)
6. Technological and methodological (Khan, 2022; Rubinfeld & Gal, 2017;
challenges Schade, 2015)
B. Data Barriers
1. Complexity of data (Brohi et al., 2016; Khan, 2022; Moktadir et

al., 2019; Sam & Chatwin, 2018; Sivarajah
etal., 2017; Surbakti et al., 2020; Youssef et
al., 2022)

2. Data Aggregation, Entry, and Integration (Malaka & Brown, 2015; Moktadir et al.,
2019; Schade, 2015; Sivarajah et al., 2017)
3. Data quality issues (Balachandran & Prasad, 2017; Brohi et al.,
2016; Malaka & Brown, 2015; Moktadir et
al., 2019)
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No. Sub-barriers References
4, Information Barriers (Rubinfeld & Gal, 2017; Schade, 2015)
5. data Variety (Lutfi et al., 2023; Schade, 2015)
6. data volume (Gomez & Heeks, 2016; Schade, 2015)
7. Velocity (Lutfi et al., 2023; Schade, 2015)
8. Data and Information Sharing (Gomez & Heeks, 2016; Sivarajah et al.,
2017)
9. input/output data flow (Sivarajah et al., 2017)
10. | data could be false or misleading (Abdulkadri et al., 2016)
C. Legal Barriers
1. Data security and legal Concerns (Balachandran & Prasad, 2017; Brohi et al.,
2016; Gomez & Heeks, 2016; Lutfi et al.,
2022; Moktadir et al., 2019; Rubinfeld &
Gal, 2017; Sam & Chatwin, 2018; Youssef
et al., 2022)
2. Privacy (Brohi et al., 2016; Gémez & Heeks, 2016;
Malaka & Brown, 2015; Moktadir et al.,
2019; Rubinfeld & Gal, 2017; Sivarajah et
al., 2017; Surbakti et al., 2020)
3. Data Protection (Rubinfeld & Gal, 2017)
4, Data Ownership and control (Brohi et al., 2016; Malaka & Brown, 2015;
Sivarajah et al., 2017)
5. Foundation of laws and regulations (Gémez & Heeks, 2016)
D. Financial Barriers
1. Lack of funding (Moktadir et al., 2019; Sam & Chatwin,
2018; Sivarajah et al., 2017)
2. High cost of investment and Return on (Malaka & Brown, 2015; Rubinfeld & Gal,
Investment 2017; Sivarajah et al., 2017)
3. Access Prices and Conditions (Rubinfeld & Gal, 2017)
4, Lock-in and Switching Costs (Rubinfeld & Gal, 2017)
E. Skills & Knowledge Barriers
1. Lack of skilled IT personnel (Gémez & Heeks, 2016; Malaka & Brown,
2015; Moktadir et al., 2019; Sam &
Chatwin, 2018; Sivarajah et al., 2017)
2. Lack of facilities to research and develop (Moktadir et al., 2019; Sam & Chatwin,
BDA tools 2018; Sivarajah et al., 2017)
3. Lack of training facilities (Malaka & Brown, 2015; Moktadir et al.,
2019)
4, Sharing experiences between any two parties | (Schade, 2015)
5. Aware of knowledge of BD (Gémez & Heeks, 2016; Schade, 2015)
6. Data Analysis and Modeling (Sivarajah et al., 2017)
7. Formats are completely understood by other | (Sivarajah et al., 2017)
systems
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No. Sub-barriers References
8. Understanding the data architecture (Abdulkadri et al., 2016)
F. Organizational Barriers
1. No policy to share data among organizations | (Goémez & Heeks, 2016; Moktadir et al.,
2019)
2. Semantic barrier (Schade, 2015)
3. Cultural and political issues (Gémez & Heeks, 2016; Schade, 2015)
4, Two-level entry (Rubinfeld & Gal, 2017)
5. Two-sided markets (Rubinfeld & Gal, 2017)
6. Foundational capabilities of relevance to BD | (Gomez & Heeks, 2016; Lutfi et al., 2023)
7. Lack of top management commitment (Lutfi et al., 2022; Youssef et al., 2022)
8. Insufficient commitment or resistance to (Weibl & Hess, 2018)
change of non-IT project stakeholders
9. Disabling data-collecting software (Rubinfeld & Gal, 2017)
10. | Limited availability of BD for the public (Balachandran & Prasad, 2017; Gémez &
sector Heeks, 2016)

Table 1 lists various barriers to the adoption of BDA technology, as well as the sub-barriers that fall
under each main barrier. The main barriers are grouped into six categories: technology, data, legal,
financial, skills and knowledge, and organizational barriers. The technology category includes barriers
such as the lack of availability of specific BDA tools, data science capabilities, and data application
capabilities, as well as a lack of infrastructural facility and network effects. The data category includes
barriers such as complexity of data, data aggregation, entry, and integration, data quality issues, and data
volume. The legal category includes barriers such as data security and legal concerns, privacy, and data
protection. The financial category includes barriers such as a lack of funding, high cost of investment
and return on investment, access prices and conditions, and lock-in and switching costs. The skills and
knowledge category includes barriers such as a lack of BDA expertise, lack of organizational readiness,
and a lack of top management support. To gain a deeper understanding of how these barriers influence
the adoption of BDA in the HEIs, we have developed the following hypotheses:

H1: Barriers associated with BD have a negative impact on BDA adoption in HElIs.

H2: Barriers associated with BD have a negative impact on the readdresses for BDA adoption in
HEls.

Research Methodology

The focus of this research is to explore the adoption of BDA technology within the Gaza Strip while
investigating the impediments that hinder its effective utilization. To accomplish this goal, a
guantitative research methodology was implemented, involving the design and distribution of an online
guestionnaire to 305 participants via email and social media. The questionnaire served as a pivotal
instrument for gathering data and insights from respondents, providing valuable information on the
status of BDA adoption and the challenges encountered within HEIs. It was organized into three main
sections:

1. The first part of the survey assessed the extent of BDA technology utilization in the Gaza Strip (see
Appendix A). This section aimed to measure the current adoption of BDA technologies within HEIs
in the region. Understanding this is crucial as it establishes a baseline for BDA technology usage
among educational institutions, enabling the assessment of readiness for deeper integration and
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identification of areas needing improvement.

2. The second part of the survey evaluated the readiness of enterprises in the region to adopt BDA
technology (see Appendix B). This section aimed to gauge the readiness of enterprises within the
Gaza Strip to embrace BDA technology. It provided insights into organizational preparedness and
receptiveness towards adopting innovative technologies like BDA.

3. The third part of the survey assessed six dimensions of barriers to BDA adoption, covering
technology, data, legal, financial, skills and knowledge, and operational barriers (see Appendix C).
This section aimed to identify and quantify the obstacles hindering the adoption of BDA
technologies within HEIs in Gaza. Understanding these barriers is essential for devising tailored
strategies to address challenges and promote more seamless adoption of BDA technologies.

This structured approach ensured comprehensive coverage of key aspects related to BDA adoption and
barriers within HEIs, facilitating a thorough analysis of the research objectives. Respondents provided
their input using a five-point Likert scale. Subsequently, statistical techniques like factor analysis and
multiple regression were employed to analyze the collected data. Ensuring the questionnaire's reliability
and construct validity was an integral part of the analysis process. The outcomes of this analysis were
utilized to scrutinize the study's hypotheses and to formulate multiple regression equations. These
equations are exemplified in equation (E1):

Y=a+blX1+b2X2+b3X3+...+bnXn+e(El)

Explanation: Y: Dependent variable, Xi: Independent variable, b: Slope of the line, representing the
influence of X on Y, a: Constant term, e: Error term

Sampling

This study focused on individuals working within both the public and private sectors in Gaza. The
sampling approach involved a random selection of 305 respondents, as detailed in Table 2.

Table 2. Participant Demographics

Characteristics Sample Number Percentage %
Gender Male 187 61.3
Female 118 38.7
Education Postgraduate 135 44.3
Undergraduate 170 55.7
Experience/Years Less than 5 years 95 31.1
Between 5 and 10 years 76 24.9
More than 10 134 43.9
Job Classification Academic 141 46.2
Administrative 164 53.8

Table 2 displays the characteristics of the sample employed in the study. A total of 305 respondents
participated, with 61.3% being male and 38.7% being female. In terms of educational background,
44.3% of the respondents held postgraduate degrees, while the remaining 55.7% possessed
undergraduate education. Concerning professional experience, 31.1% had less than 5 years of
experience, 24.9% had between 5 and 10 years of experience, and 43.9% had more than 10 years of
experience. The respondents were categorized based on their job classification: 46.2% were academics
and 53.8% were administrative staff, 33.4%. These characteristics provide a comprehensive overview
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of the sample utilized in the study. With professionals in HEIs in Gaza considered, 305 respondents
provide a meaningful representation to garner insightful perspectives. This sample size ensures a
comprehensive range of viewpoints across different sectors, experience levels, and educational
backgrounds. Moreover, a sample size of 305 enables robust statistical analyses like factor analysis and
multiple regression, ensuring the reliability and validity of the results. The sample encompasses a
diverse mix of genders, education levels, job classifications, and years of experience, thereby enhancing
the generalizability of findings to the broader HEIs population in Gaza.

Reliability Analysis

To gauge the reliability of the scale utilized in the study, the internal consistency was evaluated using
Cronbach's alpha. This statistical measure assesses the reliability of a scale. For this study, the calculated
Cronbach's alpha value was 0.88, signifying a strong level of consistency among the items within the
instrument.

Reduction of Dimensionality in the BD Barriers Instrument

Principal Component Analysis (PCA) serves as a statistical technique to streamline the dimensions of
a research instrument. Within this study, PCA was conducted to delineate the dimensions linked to the
obstacles impeding BDA adoption in Gaza. This approach relies on both Eigenvalues and cross-loading
patterns to ascertain the quantity of dimensions inherent in the instrument. Eigenvalues hold significant
value; components possessing Eigenvalues surpassing one are more impactful, while those falling
below one hold less relevance. Cross-loading denotes the distribution of items across two or more
dimensions. The process involved applying component analysis and varimax rotation to 29 survey items
from 305 participants, which are relevant to BD barriers dimensions. The findings revealed five
dimensions with Eigenvalues exceeding 1.0. Additionally, four items were excluded from the analysis
due to detected cross-loading: lack of specific BDA tools, lack of interest in applying new technology
by the organization, lack of data storage facilities, and complexity of data. The remaining items and
their estimated factor loadings with correlated factors are detailed in Table 3.

Table 3. Results of Factor Analysis

Items
Factors
1 2 3 4 5
Factorl: Infrastructure Barriers
1. Bad Network infrastructure 513
2. Lack of software 633
3. Lack of Hardware 599
4. Data Aggregation 557
5. Data Integration .825
6. Data Performance and scalability .840
7. Lack of data entry team 524
8. No shared data within the organization 595
9. The data could be false or misleading 746
10. Lack of data format 734
Factor2: Security Barriers

Jurnal Sistem Informasi (Journal of Information System), Volume 20, Issue 2, October 2024 39



Yousef/ Big Data Analytics Gaza's Higher Education

Items
Factors
1 2 3 4 5
1. Data Protection 494
2. Establishing information security mechanisms .867
3. Data privacy .801
4. laws and regulations related to BDA .824
Factor3: Financial Barriers
1. funding for BDA 679
2. High cost of investment 791
3. Access Prices and Conditions list 743
4. The Cost/Operational Expenditures 797
Factor4: Skills & Knowledge Barriers
1. aware of BDA 673
2. Lack of BDA skills 581
3. Research and develop BDA tools 487
4. Share the experiences .689
Factor5: Data Characteristics Barriers
1. Data Variety 734
2. Data volume 847
3. Data Velocity .690

Table 3 shows the results of the factor analysis conducted on the items measuring the barriers to BDA
adoption. Five factors were identified, including infrastructure barriers, security barriers, financial
barriers, skills and knowledge barriers, and data characteristics barriers. The items measuring
infrastructure barriers included bad network infrastructure, lack of software, lack of hardware, data
aggregation, data integration, data performance and scalability, lack of data entry team, lack of shared
data within the organization, the possibility of false or misleading data, and lack of data format. The
items measuring security barriers included data protection, establishment of information security
mechanisms, data privacy, and laws and regulations related to BDA. The items measuring financial
barriers included funding for BDA, high cost of investment, access prices and conditions, and
cost/operational expenditures. The items measuring skills and knowledge barriers included
awareness of BDA, lack of BDA skills, research and development of BDA tools, and sharing of
experiences. Finally, the items measuring data characteristics barriers included data variety, data
volume, and data velocity.

Results

This section presents the outcomes of the research study focused on the implementation challenges
of BDA in HEIls. The results of various analyses, including the assessment of BDA practice, the
impact of BDA barriers on readiness, and the relationship between readiness and practice, are
discussed comprehensively. The section aims to provide a thorough understanding of the findings
and their implications in navigating the hurdles of implementing BDA technology in the unique
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context of HElISs.
Descriptive Analysis

In this section, we delve into the descriptive analysis of the research findings. This involves presenting
and interpreting the collected data to gain insights into the current state of BDA adoption and the
associated challenges, which address the research questions denoted as RQ1, RQ2, and RQ3. By
analyzing the data from different perspectives, we aim to shed light on the extent of BDA technology
practice and readiness, as well as the prominent barriers hindering its successful implementation.
Through this analysis, we aim to provide a comprehensive overview of the situation on the ground,
facilitating a deeper understanding of the dynamics surrounding BDA adoption in this specific context.

Practice of BDA Technology

Table 4 presents the results of a survey conducted to evaluate the extent of BDA technology
implementation in HEIs. The survey included 11 questions derived from a literature review (Gémez &
Heeks, 2016; Moktadir et al., 2019; Lutfi et al., 2022; Malaka & Brown, 2015; Sam & Chatwin, 2018;
Sivarajah et al., 2017). Each question was answered using a five-point Likert scale. The table provides
the mean value for each question, along with the percentage of respondents who agreed or strongly
agreed with each statement. The results show that, overall, the organization has a high level of BDA
technology practice, with most respondents agreeing or strongly agreeing that they can analyze BD,
store the results of analyzing BD, share the results with others in the organization, and use BD to make
decisions. The results also show that the organization provides technical assistance for BDA, and that
the enterprise benefits from BD analysis to increase its competitiveness. Nevertheless, certain aspects
of BDA technology practice in the Gaza Strip exhibit a lower level of development. Specifically,
challenges are observed in terms of the ease and affordability of the BDA process, as well as the
accessibility and usability of the technology for external parties or individuals. These areas require
attention and improvement to enhance the overall effectiveness and inclusiveness of BDA practices in
the region.

Table 4. BDA Technology Practice

No Practice Factors Mean | % Rank
1. You can analyze BD in this organization. 349 | 69.8 5
2. You can store the result of analyzing the BD. 343 | 68.6 6
3. You can store the reformulated result of BDA. 3.34 | 66.8 8
4. This organization provides technical assistance for BDA. 3.66 | 73.2 2

You can share the results of the BDA with others in the

> organization. 342 | 684 !
6. BDA is easy and inexpensive. 2.68 | 53.6 9
7. Anyone outside the organization can use BDA technology. 2.45 49 10
8. The BDA process does not take a long time. 2.45 49 11
9 The enterprise benefits from BD analysis to increase its 383 | 76.6 1

competitiveness
10. The organization uses BD to make decisions 358 | 716 4

The organization uses BD in customer service, customer
retention and acquisition.

The Gaza Strip BDA Practice Level is 65.33%

11. 3.60 72 3
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Readiness for BDA Technology Adoption

Referring to Table 5, the findings demonstrate a keen interest among firms in embracing new
technologies; however, their ability to do so is constrained by limited financial resources and restricted
access to BDA expertise and training. Additionally, the absence of regulatory frameworks pertaining to
BDA in the Gaza Strip, coupled with partial support from top management and an unwillingness to
acknowledge potential risks, further hinders BDA adoption. Despite possessing a robust foundation in
terms of data and IT infrastructure, various obstacles remain that must be tackled to fully harness the
advantages of BDA technology.

Table 5. BDA Technology Readiness

No. Practice Factors Mean %

1 The Employees of this organization are aware of the importance of BDA 343 | 68.6
2 This organization is interested in applying new technology 3.34 | 66.8
3 The organization has a strong information network 3.70 74

4, The organization has sufficient data storage facilities 346 | 69.2
5 The organization has good data. 3.75 75

6 There is a team in the organization to enter data. 389 | 778
7 There is a mechanism within the organization to monitor the data. 359 | 718
8 The organization's employees have e>_<c|u_sive rights to use, compile, 349 | 698

select, structure, and re-format organizational Data.

9. This organization has laws and regulations related to BDA 3.04 | 60.8
10. The organization allocates sufficient funding for BDA 299 | 59.8
11. The company has prepared data Access Prices and Conditions list 2.78 | 556
12. Employees are trained in BDA skills 2.78 | 556
13. There are facilities to research and develop BDA tools 291 | 58.2
14. The data architecture in this organization is completely understood 351 | 70.2
15. | A culture exists in this organization that promotes BDA Practices 339 | 67.8
16. Top management supports the adoption of BDA 3.35 67

17 E%pAmanagement accepts possible risks which may result from adopting 328 | 656

The Gaza Strip BDA Readiness Level is 66.68%

The results from the assessment of BDA readiness, as presented in Table 5, demonstrate that the HEIs
has a robust information network, sufficient data storage infrastructure, and commendable data quality.
Nevertheless, room for enhancement exists, including the allocation of sufficient funds for BDA
initiatives, formulation of pricing and access conditions for data, and provision of training to cultivate
BDA competencies. In aggregate, the HEISs attains a readiness level of 66.68% for the implementation
of BDA technology. Addressing these identified shortcomings is crucial for the HEIs to maximize the
potential benefits derived from the integration of BDA technology.
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Barriers to the Adoption of BDA Technology

To respond to RQ2, participants were surveyed regarding the 29 obstacles in adopting BDA, which are
discussed later in Table 6. Subsequently, the average responses were calculated and arranged in order
of significance, as detailed in Table 6. According to the data presented in Table 6, the most significant
barriers identified are "Funding for BDA" with a mean score of 4.03 and a high agreement percentage
of 80.6%, followed closely by "Access Prices and Conditions list" with a mean score of 3.89 and an
agreement percentage of 77.8%. Other noteworthy barriers include "High cost of investment" (mean
score: 3.85, agreement: 77.0%), "Lack of BDA skills" (mean score: 3.85, agreement: 77.0%), and
"Share the experiences" (mean score: 3.83, agreement: 76.6%). Barriers related to data complexities,
such as "Data volume," "Data Variety," and "Data Velocity," also hold notable positions in the rankings,
showecasing the challenges associated with managing and processing diverse data types. Additionally,
challenges pertaining to technology infrastructure, organizational interest in new technology, data
integration, and data privacy are identified as significant barriers. The provided data reveals the
intricacies and varied factors that hinder BDA adoption within the Gaza Strip, shedding light on areas
that require focused attention and intervention for the successful implementation of BDA technology.

Table 6. BDA Barriers

No. Barriers Factors Mean % Rank

1. Lack of specific BDA tools 3.72 74.4 9

Bad Network Infrastructure 3.28 65.6 16
3 ;Eﬁﬁé?gg;zatlon is not interested in applying new 351 702 11
4, Lack of software this organization 2.97 59.4 25
5. Lack of Hardware this organization 3.34 66.8 14
6. Lack of data storage facilities 3.22 64.4 19
7. The complex data 2.72 54.4 29
8. Data Aggregation 2.75 55 28
9. Data Integration 3.12 62.4 20
10. Data Performance and scalability 2.98 59.6 24
11. Data Variety 3.58 71.6 10
12. Data volume 3.49 69.8 12
13. Data Velocity 3.28 65.6 17
14. Lack of data entry team 3.00 60 22
15. No shared data within the organization 3.25 65 18
16. Data Protection 2.85 57 27
17. The data could be false or misleading 3.00 60 23
18. Lack of data format 3.05 61 21
19. Establishing information security mechanisms 3.31 66.2 15
20. Data privacy 291 58.2 26
21. Laws and regulations related to BDA 3.48 69.6 13
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No. Barriers Factors Mean % Rank
22, Funding for BDA 4.03 80.6 1
23. High cost of investment 3.85 77 3
24. Access Prices and Conditions list 3.89 77.8 2
25. The Cost/Operational Expenditures 3.83 76.6 5
26. Aware of BDA 3.82 76.4 7
27. Lack of BDA skills 3.85 77 4
28. Research and develop BDA tools 3.80 76 8
29. Share the experiences 3.83 76.6 6

The findings of this study are consistent with those of several other studies, underscoring financial
constraints as a significant barrier. These challenges include insufficient funding, high investment costs,
and strict access conditions (e.g., Rubinfeld & Gal, 2017; Moktadir et al., 2019). Additionally, like other
research, this study also identifies shortages in skilled personnel and inadequate training facilities as
recurring themes (e.g., Gomez & Heeks, 2016; Malaka & Brown, 2015).

Regression Analysis

To investigate the research hypotheses (H1 and H2), stepwise regression was employed to evaluate how
barriers to BDA influence both BDA readiness and practice. Section 6.2.1 delved into the evaluation of
BDA barriers on BDA preparedness, while Section 6.2.2 provided a comprehensive examination of the
influence of BDA barriers on BDA readiness.

Influence of BDA Barriers on BDA Practice

To assess the first research hypothesis (H1), this study utilized a stepwise regression approach to explore
how barriers to BDA impact the actual practice of BDA. The outcomes of this analysis are presented in
Table 7.

Table 7. Influence of BDA Barriers on BDA Practice

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta

(Constant) 4.175 .386 10.803 .000

1 Security Barriers -137- .058 -.195- -2.359- .020
2 Financial Barriers -.317- .068 -.363- -4.631- .000
3 Skills Barriers -.268- .062 -.343- -4.339- .000
4 Data Characteristics -.175- .062 -.193- -2.840- .005

Where R=0.429, R?=0.184, Adjusted R?=.130, F value=3.381, Sig. F=0.008

The regression analysis indicates that the value of R is 0.429 and the p-value is 0.008, which indicates
that BD barriers and BDA practice are positively related. The R Square = 0.184 states that 18.4% of the
total variance in the dependent variable (BDA practice) is explained by BD barriers. Based on these
results, the multi regression predicated as the equation (E2):
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BDA Practice = 4.175 - .137 Security Barriers - .268 Skill Barriers - .317 Financial Barriers -.175
Data Characteristics + e (E2)
The equation denoted as E2 suggests that addressing challenges related to security, financial
considerations, data characteristics, and BDA skill barriers would have a negative impact on the
adoption of BDA practices.

Influence of BDA Barriers on BDA Readiness

The outcomes of the regression analysis between barriers to BDA and the readiness for BDA are
presented in Table 8.

Table 8. Influence of BDA Barriers on BDA Readiness

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta

(Constant) 4.560 442 10.326 | .000

1 Security Barriers -.165- .058 -.233- -2.846-| .005
2 Infrastructure Barriers -.165- .070 -.194- -2.348-| .020
3 Financial Barriers -.300- .070 -.341- -4.313-| .000
4 Skills Barriers -.348- .059 -.442- -5.846-| .000

Where R=0.422, R 2=0.178, Adjusted R2=.123, F value=3.241, Sig. F=0.01

The analysis presented in Table 8 demonstrates that IT infrastructure barriers, security, financial, and
skills barriers have an adverse impact on BDA readiness. This implies that as the levels of these barriers
increase, the readiness to adopt BDA technology decreases. The regression analysis further reveals the
significance of the relationship between BDA barriers and BDA readiness, with a value of R = 0.422
and a p-value of 0.01. Moreover, the R Square value of 0.178 indicates that BDA barriers can explain
17.8% of the variability in BDA readiness. Consequently, the multi-regression equation for predicting
BDA readiness is as follows:

BDA readiness = 4.560 - .165 Infrastructure Barriers — .165 Security- .348 Skill Barriers - .300
Financial Barriers + e (E3)

The equation labeled as E2 indicates that enhancing IT infrastructure, skills relevant to BDA, security
measures, and addressing financial concerns will yield a negatively impact on the preparedness for BDA
adoption in the Gaza Strip. However, it is important to note that the model only explains 17.8% of the
variance in BDA readiness. Based on the outcomes of the preceding analysis, the associations between
the independent variables (BDA Barriers) and the dependent variables (BDA Practice and BDA
Readiness) are illustrated in Figure 1.
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Data Barriers

Skills Barriers

BDA |0 Security Barriers 0178 BDA
Practice Readiness
Financial Barriers

l

Infrastructure barriers

Figure 1. Barriers to BDA Adoption Model
Discussion

This study highlights several critical insights into the adoption and utilization of BDA technology within
HEIs in the Gaza Strip. The assessment of BDA practices revealed a predominantly positive outlook
among these institutions. They demonstrated a commendable ability to analyze Big Data, store and
share results within their organizational frameworks, and utilize insights for decision-making processes.
These capabilities highlight a foundational readiness to harness the potential benefits of BDA in
enhancing operational efficiencies and strategic decision-making. However, the study also identified
areas for improvement, particularly in enhancing the affordability and accessibility of BDA
technologies. Financial barriers pose a significant challenge to HEIs in Gaza, primarily due to the socio-
economic and political context of the region. These barriers include insufficient funding and high
investment costs. HEIs in Gaza frequently encounter severe financial shortages due to constrained
budgets and limited external funding opportunities. This constraint significantly impedes their capacity
to invest in costly technologies such as BDA, which necessitate substantial initial investments in
infrastructure, software, and training. Addressing these financial barriers is crucial for HEIs in Gaza to
enhance their technological capabilities and overcome obstacles to BDA adoption. It requires targeted
interventions, international support, and strategic investments aimed at fostering sustainable
development and resilience in higher education amidst challenging socio-economic conditions. In
contrast, obstacles related to IT infrastructure appear to have minimal influence on BDA, as suggested
by the viewpoints of the survey participants. Based on these findings, it is recommended that
organizations in the Gaza Strip focus their efforts on strengthening security measures, promoting skill
development, and strategically investing in BDA. This approach can enhance the overall quality of their
BDA initiatives.

Implications

The findings of this study have several implications for policy makers, educational leaders, and
practitioners seeking to promote BDA adoption in Gaza’s educational sector. Addressing financial
barriers through targeted funding mechanisms and resource allocation strategies is imperative to
facilitate sustainable investments in BDA infrastructure and capabilities. Enhancing regulatory
frameworks to clarify data access conditions and promoting organizational readiness through leadership
support and capacity building initiatives are crucial steps towards fostering a conducive environment
for BDA adoption. Furthermore, fostering collaborations between academia, industry, and government
entities can facilitate knowledge exchange and best practice sharing, mitigating barriers related to skills
shortages and technological integration challenges. By prioritizing these strategic initiatives,
stakeholders can leverage BDA technologies to drive innovation, enhance educational outcomes, and
position Gaza’s HEISs at the forefront of data-driven decision-making in the region.
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Conclusion

This study has conducted a thorough investigation into the current state of BDA practices and the related
barriers within the HEIs of the Gaza Strip. Additionally, it has assessed how these factors affect the
readiness of institutions to adopt BDA technology. The study outcomes provide valuable insights into
this domain. Initially, the investigation delineated five distinct dimensions of BDA barriers:
infrastructure, security, financial, skills and knowledge, and data characteristics. Among these
dimensions, the most pronounced obstacles within the Gaza Strip encompassed financial constraints,
substantial investment costs, a dearth of BDA expertise, and limited knowledge sharing. Moreover, the
study gauged the BDA practice level within the Gaza Strip at 65.3%, indicating a considerable level of
adoption. Concurrently, the readiness to embrace BDA technology stood at 66.68%, highlighting
potential for growth and further implementation. The regression analysis conducted revealed that
security, financial factors, and skill barriers negatively influenced BDA adoption, explaining about
18.4% of the variances. On the other hand, barriers such as IT infrastructure, security, financial
constraints, and skill limitations negatively affected BDA readiness, explaining around 17.8% of the
variances. In contrast, barriers associated with data characteristics had relatively fewer notable effects.
Derived from these findings, it is highly recommended that universities, collectives, and governmental
bodies within the Gaza Strip proactively collaborate to dismantle existing BDA barriers. This can be
facilitated through the development of a comprehensive governmental strategy that fosters widespread
BDA technology adoption. Additional emphasis on enhancing IT infrastructure, augmenting BDA skill
sets, and promoting awareness is essential. Future research endeavors should delve deeper into the
specific challenges and opportunities encountered by local businesses in the context of BDA adoption.
This will enable tailored interventions and targeted support mechanisms. Furthermore, exploring the
potential advantages linked to BDA integration, including enhanced efficiency, competitive advantages,
and improved decision-making capacities, can underscore the tangible value proposition of BDA
technology for local enterprises, thereby motivating its broader adoption. In conclusion, addressing the
identified barriers and fostering BDA adoption in the Gaza Strip can usher in advanced data analysis
capabilities, furnishing businesses with a distinct competitive edge and contributing substantively to the
region's overall growth and development. However, it is important to acknowledge the limitations of
this study. Firstly, it concentrated solely on five specific factors affecting BDA adoption, potentially
overlooking other significant factors that may also play a crucial role. Secondly, the scope of the
research was confined to HEIs within the Gaza Strip, which may limit the generalizability of the
findings to other regions or types of institutions. Therefore, caution should be exercised when applying
these results to different contexts or broader populations.
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Appendix A. BDA Readiness Measurement Questionnaire

Please use the checkmark (V) to indicate your level of approval on the following axes

GIT Awareness Strongly Agree Moderate | Disagree Strongly

agree disagree

R1 | You can analyze BD in this
organization.

R2 | You can store the result of
analyzing the BD.

R3 | You can store the reformulated
result of BDA.

R4 | This organization provides
technical assistance for BDA.
You can share the results of the
BDA with others in the
organization.

R5

R6 BDA is easy and inexpensive.

R7 | Anyone outside the organization
can use BDA technology.

R8 | The BDA process does not take a
long time.

The enterprise benefits from BD
analysis to increase its
competitiveness

R10 | The organization uses BD to make
decisions

The organization uses BD in
customer service, customer
retention and acquisition.

R9

R11
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Appendix B. BDA Practice Measurement Questionnaire

Please use the checkmark (V) to indicate your level of approval on the following axes:

GIT Adoption Strongly Agree Moderate | Disagree SFroneg
agree disagree

P1 The Employees of this organization
are aware of the importance of
BDA

P2 This organization is interested in
applying new technology

P3 The organization has a strong
information network

P4 The organization has sufficient
data storage facilities

P5 The organization has good data.

P6 There is a team in the organization
to enter data.

P7 There is a mechanism within the
organization to monitor the data.

P8 The organization's employees have
exclusive rights to use, compile,
select, structure, and re-format
organizational Data.

P9 This organization has laws and
regulations related to BDA

P10 | The organization allocates
sufficient funding for BDA

P11 | The company has prepared data
Access Prices and Conditions list

P12 | Employees are trained in BDA
skills

P13 | There are facilities to research and
develop BDA tools

P14 | The data architecture in this
organization is completely
understood

P15 | A culture exists in this organization
that promotes BDA Practices

P16 | Top management supports the
adoption of BDA

P17 | Top management accepts possible
risks which may result from
adopting BDA
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Appendix C. BDA Barriers Measurement Questionnaire

Please use the checkmark (V) to indicate your level of approval on the following axes:

51.

Yousef, A. Y. (2024). Big Data Analytics in Gaza's Higher Education: Identifying and Addressing
Key Implementation Barriers. Jurnal Sistem Informasi (Journal of Information System), 20(2), 32—

GIT Adoption Strongly Agree Moderate | Disagree SFroneg
agree disagree
Bl Lack of specific BDA tools
B2 Bad Network Infrastructure
The organization is not interested
B3 in applying new technology
B4 Lack of software this organization
Lack of Hardware this
B5 organization
B6 Lack of data storage facilities
B7 The complex data
B8 Data Aggregation
B9 Data Integration
B10 | Data Performance and scalability
B11l | Data Variety
B12 | Data volume
B13 | Data Velocity
B14 | Lack of data entry team
No shared data within the
B15 | organization
B16 | Data Protection
The data could be false or
B17 | misleading
B18 | Lack of data format
Establishing information security
B19 | mechanisms
B20 | Data privacy
Laws and regulations related to
B21 | BDA
B22 | Funding for BDA
B23 | High cost of investment
B24 | Access Prices and Conditions list
The Cost/Operational
B25 | Expenditures
B26 | Aware of BDA
B27 | Lack of BDA skills
B28 | Research and develop BDA tools
B29 | Share the experiences
How to cite
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Abstract

Abstract—This research investigates the effect of individual users' absorptive capacity on
Enterprise Resource Planning (ERP) usage at PT ABC, a transportation company in
Indonesia. The current study used Partial Least Squares Structural Equation Modeling (PLS-
SEM) to examine the connections between three aspects of absorptive ability and ERP usage.
This study revealed that among aspects of absorptive capacity, only the capacity associated
with applying ERP knowledge directly affects ERP usage. Meanwhile, prior understanding
and proficiency in integrating ERP systems have a significant indirect impact on ERP usage
performance. Based on these theoretical findings, it is suggested that PT ABC strengthens
individual employees’ absorptive capacities and encourages them to acquire ERP expertise
before implementation. Moreover, cultivating a culture that supports collaboration and
knowledge sharing is crucial for maximizing the benefits of ERP systems within the
organization. Implementing these strategies is expected to improve ERP adoption outcomes
at PT ABC.

Keywords: ERP, Absorptive Capacity, ERP Usage, PLS-SEM

Introduction

PT ABC, a reputable organization operating in Indonesia's transportation management industry, has
been leading the way in embracing state-of-the-art solutions to improve the quality of its services, which
include cargo handling, vehicle management, traffic intelligence, and real-time vehicle movement. The
organization has implemented enterprise resource planning (ERP) systems across key departments,
particularly Finance, Human Resources, Commerce, and Operations. This strategic move has
significantly bolstered its daily business operations, demonstrating PT ABC’s commitment to
technological advancement and operational efficiency.

In its journey to fully harness the capabilities of the ERP systems, PT ABC has navigated various
challenges following the implementation period. An internal audit conducted in the last financial year

“ Corresponding Author
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highlighted some areas of improvement, such as change management oversight, consistent
documentation, and the need for dedicated roles to modify the system. Recognizing the importance of
employee engagement in leveraging technology, the company has conducted multiple workshops and
training sessions, complemented by establishing a comprehensive company-wide policy to integrate
ERP into day-to-day operations.

Numerous businesses and organizations encounter the same hurdles PT ABC encountered during the
ERP post-implementation period. According to a recent poll, the most challenging aspect of ERP for
33.3% of organizations is organizational change, which involves individuals within the company
(Chang, 2024). This influences the management perspective since 4 of 5 IT Directors reported
dissatisfaction with their ERP Project (Chang, 2024) This research utilizes the concept of absorptive
capacity to advance in this specific field. Absorptive capacity refers to the individual ability to
understand, assimilate, and exploit external knowledge (Haryanti & Subriadi, 2021).

Research has demonstrated that absorptive capacity positively impacts project success (Mata et al.
2023; Ramadhan et al., 2024). Mata et al. find that absorptive capacity, directly and indirectly, affects
project success (Mata et al., 2023). The research conducted by Ramadhan et al. in 2024 underscores the
critical role of absorptive capacity in enhancing project success, especially in environments marked by
high complexity (Ramadhan et al., 2024). A study also demonstrates that preventing ERP project failure
can be achieved by looking at the individual absorptive capacity that facilitates the organizational
knowledge process and results in positive organizational capability development (Sharma et al., 2012).
Absorptive capacity has also been proven to significantly relate to ERP implementation and assimilation
(Saraf et al., 2013). Research on organizations that have adopted ERP systems reveal that assimilation,
application, and transfer of information (which are important aspects of individual absorptive capacity)
have beneficial impact on ERP usage performance (Park et al., 2007; Wang et al., 2007). The ERP
usage model is based on the DeLone and McLean Model, because this model establishes a cause-and-
effect relationship between individual and organizational impact (Zhang et al., 2005). It demonstrates
how information affects the behavior of individuals and ultimately impacts organizational performance,
aligning with the goal of PT ABC.

Identifying three parts of individual absorptive capacity in PT ABC is critical because the management
team is now focused on identifying individual elements that affect the usage of ERP in business
activities. Most importantly, ERP systems do not transfer the work and skills of information sources to
knowledge consumers, making direct interactions with knowledge users almost impossible (Nandi &
Vakkayil, 2018). This strategy is anticipated to greatly enhance the development of a more effective
ERP adoption strategy, thereby improving productivity and efficiency

With the above information, this paper examines the correlation between individual user absorptive
capacity and ERP usage performance at PT ABC. Moreover, no research has examined how individual
absorptive capacity affects ERP adoption within Indonesia’s transportation sector. This study looks at
three parts of an individual's absorptive capacity: their existing knowledge of ERP systems, their
proficiency in integrating new ERP information into their work, and their application of ERP
information during their job performance (Park et al., 2007). This research will assist PT ABC in
developing a more comprehensive approach to improve the adoption of ERP.

This study also has potential for a greater impact due to projected robust growth of ERP business in
Indonesia over the upcoming years. The ERP market is projected to grow at a compound annual growth
rate (CAGR) of 7.88%, generating revenue of US$118.10 million by 2028 (Statista, 2024). The
forecasted data also indicates a 25% increase in per capita ERP software expenditure by 2028 compared
to 2024 (Statista, 2024). This underscores the growing significance and adoption of ERP solutions in
Indonesia

Literature Review

The ERP system unifies various fundamental processes in an organization by linking data and process
flow, providing functionality, features, and capabilities (Nandi & Vakkayil, 2018). The adoption and
implementation of ERP enhance company performance by centralizing data and information flow
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across diverse functional areas and facilitating open innovation within an organization (Uddin et al.
2020).

It should be recognized that the performance of an ERP system is not primarily defined by early success.
Organizations can anticipate long-term improvement in the post-implementation phase by consistently
focusing on process enhancement, system integration, and system development (Hasan et al., 2019; Zhu
et al., 2010). The performance of an ERP systems initiative is ultimately determined by post-
implementation success, which primarily results from the advantage that organizations can gain from
ERP deployment (Zhu et al., 2010). These determinants comprise support from top management, a
proficient team, end-user education, and ongoing system development. These studies also yield several
practical suggestions, including considering conflict of interest, modifying the system, and establishing
change management initiatives (Hasan et al., 2019; Hsu et al., 2015; Zhu et al., 2010).

Absorptive Capacity

Absorptive capacity is generally characterized by human competencies, such as individual capability,
motivation, knowledge exchange, and assistive capacity (Nandi & Vakkayil, 2018). Cohen defines
absorptive capacity as an organization's capacity to recognize, incorporate, and effectively utilize
knowledge from its external environment. (Cohen & Levinthal, 1990). The research also suggests that
the firm’s absorptive capacity is influenced by its members (Haryanti & Subriadi, 2021). Since
introducing this new conceptual framework, the notion of absorptive capacity has undergone
modifications, including how absorptive capacity plays a crucial role in helping firms develop and
maintain competitive advantages through innovative uses of information technology. Boynton et al.
state that absorptive capacity in the organization serves as a conceptual framework for the organization's
IS understanding (Boynton et al., 1994).

Within the domain of ERP systems, individual absorptive capacity is categorized into three
interconnected components (Park et al., 2007). The first aspect is understanding ERP systems. The
degree to which the participants had prior knowledge about the objects (Cohen & Levinthal, 1990). This
component involves understanding the user regarding ERP systems and consultancy companies (Park
et al., 2007). The second element is the user’s capacity to integrate newly learned knowledge from ERP
technology into their work environment. This second component is called assimilating ERP systems.
Upon grasping new knowledge, organizational members must assimilate it, which may be influenced
by their comfort level with the associated technology. The final element, applying ERP systems, is the
application of ERP knowledge to use on the job. Similar to problem-solving abilities, this is related to
the ability of the users to enhance their work based on knowledge derived from ERP and teach that
knowledge of ERP to others (Park et al., 2007).

Performance of ERP Usage

ERP system usage pertains to how users utilize the system's capabilities to complete tasks (Hallikainen
& Seethamraju, 2015). System utilization is a crucial indicator of the effectiveness of information
systems deployment. Therefore, for intricate systems like ERP, usage behavior must be in-depth and
advanced for organizations to recognize the inherent advantages (Hallikainen & Seethamraju, 2015). In
general, the more end users utilize the system, the higher the chances of the organization achieving its
goals and objectives for implementing ERP.

The performance of ERP usage implies how individuals effectively utilize ERP systems to increase
productivity and accomplish organizational goals (Chang et al., 2011). This can be quantified through
metrics such as user satisfaction, effectiveness, and efficiency (Chang et al., 2011). Previous research
has demonstrated that the advantages of ERP implementation are not exclusively contingent upon the
technology itself but also depend on the organization's ability to integrate and capitalize on knowledge
throughout the organization (Park et al., 2007; Sharma et al., 2012; Wang et al., 2007)
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PLS-SEM

Partial least squares structural equation modeling (PLS-SEM) is employed as a statistical technique to
guantify the relationships among multiple variables within a structural equation framework (Hair et al.
2017b). The PLS-SEM approach allows researchers to estimate intricate models that encompass many
constructs, indicator variables, and structural paths, without requiring any assumptions about the
distribution of the data (Hair et al., 2019). Constructs or latent variables are abstract notions that are
unable to be observed immediately or measured (Hair et al., 2017b; Hair et al., 2019). These constructs
embody conceptual aspects that researchers want to investigate. Indicator variables, often referred to as
observed variables or items, are the specific data points gathered by surveys, observations, or other data
collection techniques (Hair et al., 2017b; Hair et al., 2019). These variables are utilized to quantify the
underlying constructions within the PLS-SEM framework. PLS-SEM is widely used by numerous
studies employing this to identify causal links between several constructs with various indicators (Hair
et al., 2017a; Hair et al., 2017b; Hair et al., 2019). Modelling in PLS-SEM can be classified as either
reflective or formative, depending on the direction of causality between the construct and its indicators
(Hair et al., 2017a; Hair et al., 2017b). Reflective constructions hold that the construct impacts its
indicators, indicating that the indicators are expressions of the construct and should show a correlation
(Hair et al., 2019). Formative constructions are created by their indicators, where each indicator
contributes to the construct (Hair et al., 2019).

PLS-SEM is also suitable for doing research with a limited population and restricted sample size (Hair
et al., 2019; Hair et al., 2017a). Many publications also use the PLS-SEM Model structural modeling
approach for small-size samples (N < 100) (Hair et al., 2017b). Moreover, the availability of user-
friendly software programs, such as PLS-Graph and SmartPLS, considerably improves the accessibility
of PLS-SEM for researchers from various fields of study (Hair et al., 2019; Mayeh et al., 2016).

Research Methodology
Research Model

Figure 1 illustrates the framework utilized in this investigation., which examines the correlation
between individuals perceived absorptive capacity and ERP usage in Korean firms (Park et al., 2007).
The model observes how the three individual absorptive capacity components interact and correlate
with ERP usage performance.

Absoprtive
Capacity for
Understanding ERP
Systems (AC1)

Absorptive
Capacity for
Assimilating ERP
Systems (AC2)

Performance of
ERP Usage
(PER)

Absorptive
Capacity for
Applying ERP

Systems (AC3)

Figure 1. Research Model

Figure 1 presents the research model, which includes three constructs related to absorptive capacity and
one construct concerning ERP usage performance. Each of these constructs will be quantified using
second-level variables known as indicators. Table 1 summarizes these constructs, along with their
corresponding indicators and definitions. Subsequent sections of the document will delve into the details
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of three facets of individual absorptive capacity along with its impact on ERP usage performance, as
investigated in this study.

Table 1. Summary of Absorptive Capacity Constructs and Indicators

Constructs | Indicators Definition
CONK1 This construct refers to the ability to comprehend and assimilate
CONK2’ knowledge relevant to ERP, measured through six indicators. These
CONK3, include general (PRK1) as well as specific knowledge (PRK2) on ERP
AC1 CONK4’ systems, awareness of the consulting firm's reputation (CONK1),
PRK1 " | knowledge of individual ERP consultant (CONK2), familiarity with ERP
PRK2, consultants’ professional achievements (CONK3), and understanding of
’ the after-sales service (CONKA4).

EEE; This construct evaluates an individual's ability to integrate ERP system
EFF3, knowledge effectively. The first four indicators (EFF 1, 2, 3, 4) assess
AC? EFF4, confidence levels related to the practical usage of ERP systems.
EFF5, Additional indicators (EFF 5, 6, 7) focus on specific computer software
EFF6, competencies which are confidence in self-competency, ability to

EFF7, complete tasks, and self-judgment on proficiency with the systems.
ACAP1 The third component of absorptive capacity is measured using six
ACAPZ’ indicators that assess the utilization and dissemination of ERP
AC3 SCAPl, knowledge. ACAP1 and ACAP2 focus on the ability to apply ERP
SC AP2’ knowledge across various job roles and adapt these processes. The
SC AP3’ subsequent indicators, SCAP1, SCAP2, and SCAP3, evaluate the

capacity to teach ERP usage to other colleagues.
PER1 The construct of ERP usage performance based on previous study that
PER2, explores the relationship between absorptive capacity and individual
PER PER3’ performance. These measures assess several aspects of ERP's impact on
PER4, work performance including job performance improvement,
PER5, enhancements in job productivity, increases in task speed, ask
completion, and overall user satisfaction with the ERP system.

Constructs and Indicators of Absorptive Capacity

The three absorptive capacity constructs used in this study are based on prior academic work, ensuring
they have been empirically tested to explore the correlation between absorptive capacity and ERP usage
performance (Park et al., 2007).

The first absorptive capacity construct, which measures comprehension of ERP Systems (AC1), is
guantified using six indicators. The initial measurement focuses on general knowledge (PRK1), whereas
the subsequent measurement assesses knowledge (PRK2) related to ERP systems (Cohen & L evinthal,
1990; Park et al., 2007). Because prior knowledge was also deemed a crucial element, The questionnaire
includes four questions about the respondents’ pre-existing perceptions of ERP consulting firms and
individual consultants (Park et al., 2007; Parry & Graves, 2008). Initially, it queries respondents about
their awareness of the overall reputation of the ERP consulting firm before it started collaborating with
their organization (CONKZ1). Secondly, the questionnaire explores the prior knowledge concerning the
reputation of individual ERP consultants from the vendor before their involvement in ERP projects
within the respondent's organization (CONK2). Furthermore, it delves into the respondents’ familiarity
with professional accomplishments of ERP consultants before they undertook an ERP project for the
organization (CONKS3). Lastly, it examines the pre-adoption awareness of the after-sales service offered
by the ERP consulting firm (CONKA4).

Evaluating the second absorptive capacity (AC2) component involves seven indicators (Park et al.
2007). These indicators are based on self-efficacy, which indicates individual judgment on his or her
ability to perform given actions (Park et al., 2007; Schunk, 1991). Self-efficacy, which requires
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individuals to monitor their performance and assess their progress, is crucial as those who believe in
their capabilities generally perform better than those who doubt themselves (Compeau & Higgins, 1995;
Park et al., 2007; Schunk, 1991). Four items (EFF 1, 2, 3, 4) were chosen, and these items are based
on the level of confidence in individuals to use computers (Park et al., 2007). The first item (EFF1)
evaluates the effectiveness perceived by users when they have access to manual, the second item (EFF2)
measures confidence in problem-solving when getting support from others, the third item (EFF3)
evaluates help needed in starting the system, and the fourth item (EFF4) explores respondent confidence
related to available time to learn the ERP system. Meanwhile, three additional items (EFF 5, 6, 7) were
designed to assess individual ability to successfully perform tasks related to developing computer
software competencies (Gist et al., 1989; Park et al., 2007). The fifth item (EFF5) measures individual
confidence in qualification to use ERP, the sixth item (EFF6) measures each individual confidence
related to the capability to complete tasks using ERP, and the seventh item (EFF7) measures individual
judgment on ERP understanding and proficiency.

This study also incorporates five additional indicators to assess the third component of absorptive
capacity, namely applying ERP Systems (AC3) (Park et al., 2007). These are split into two categories:
applying ERP knowledge and skills in broader job contexts and disseminating this knowledge within
and outside the organization (Park et al., 2007). The first two items, ACAP1 and ACAP2 assess the
individual’s ability to transfer the knowledge and processes learned from ERP systems to other job
roles. ACAP1 focuses on applying ERP-derived knowledge to different job scenarios, while ACAP2
evaluates the adaptability of knowledge of ERP processes in work contexts. The remaining three items,
SCAP1, SCAP2, and SCAP3, explore the participants' capability to teach ERP usage to others. SCAP1
assesses the ability to instruct colleagues within the same department, reflecting intra-departmental
knowledge sharing. SCAP2 extends this to inter-departmental training, thereby examining the flow of
ERP knowledge across different organizational units. Lastly, SCAP3 evaluates the capacity to teach
ERP systems to users from different companies, providing insights into the external dissemination of
ERP expertise.

Constructs and Indicators of Performance of ERP Usage

The indicators for measuring ERP performance are derived from Park's questionnaire to measure the
association between absorptive ability and individual user performance in South Korean organizations
(Park et al., 2007). The criteria used to assess ERP performance are developed using DeLone and
McLean's Information Systems success model, complemented by additional insights from ERP
literature (Zhang et al., 2005). However, the questionnaire relies only on individual impact and user
satisfaction from the DeLone and McLean model as metrics to evaluate ERP usage performance, as this
study focuses on measuring individual impact. The indicators are the degree of improvement in job
performance (PER1), enhancement of job productivity (PER?2), increase in task speed (PER3), and
facilitation of task completion (PER4). Meanwhile, the fifth degree (PER 5) focuses on the overall
satisfaction of ERP systems.

Hypothesis

Previous studies have written about the positive and substantial correlation between performance using
ERP systems and stages of absorptive capacity (Kwahk et al., 2020; Park et al., 2007; Saraf et al., 2013).
Therefore, the actions that individuals take based on their ability to understand and apply ERP systems,
such as sharing knowledge about ERP systems, developing expertise through knowledge sharing, and
effectively using this expertise in their job tasks, can positively impact the utilization performance of
ERP systems by advocating ERP system usage in a practical and beneficial manner (Kwahk et al.
2020). These prior research findings have led to formulating research hypotheses that describe
correlations between ERP usage performance and three elements of individual absorptive capacity.

The first hypothesis is derived from prior research that demonstrated that existing knowledge positively
impacts the acceptance and implementation of new technology (Park et al., 2007). Moreover, the past
knowledge of organization members was significantly correlated with their comprehension of novel
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and pertinent information (Park et al., 2007). Hence, the first hypothesis posits that their preexisting
knowledge or comprehension of ERP systems facilitates individuals' work performance.

o Hypothesis 1: PT ABC employees' ability to understand ERP systems positively influences their
performance in using ERP.

In the context of assimilating large-scale ERP systems, the concept of absorptive capacity encompasses
all related processes, excluding transformation (Nandi & Vakkayil, 2018). Furthermore, the process of
effective assimilation could culminate in users improving their task performance by combining their
existing knowledge with newly acquired skills (Park et al., 2007). Prior studies on information systems
have also highlighted the significance of the assimilation phase in enhancing system utilization (Park
et al., 2007). This statement presents the second hypothesis of the study.

e Hypothesis 2: PT ABC employees’ ability to assimilate ERP systems on their task positively
influences their performance in using ERP.

The user's absorptive ability not only enhances existing capabilities but also applying the development
of new ones (Park et al., 2007). This is accomplished by efficiently incorporating recently acquired
knowledge into daily work, allowing people in the organization to establish new habits and carry out
duties more effectively with this knowledge (Lee et al., 2018; Park et al., 2007). Hence, overall ability
to apply knowledge can leads to improvement of ERP usage. Consequently, the third hypothesis is
presented below.

e Hypothesis 3: PT ABC employees’ ability to apply knowledge of ERP positively influences their
performance in using ERP.

Suh & Yang’s publication also shows that applying ERP Systems absorptive systems comprehension
is necessary before each user internalizes the ERP knowledge into his or her task and applies the
knowledge of ERP systems (Park et al., 2007). This is consistent with the organizational citizenship
behavior (OCB) concept, which states that individual behavior not immediately acknowledged by the
formal system often leads to organizational learning (Haryanti & Subriadi, 2021). In addition, the
significance of existing knowledge is crucial for the process of assimilation, and this emphasis is clearly
observed in IT assimilations in general (Nandi & Vakkayil, 2018). To be more precise, broader
application and assimilation can be achieved by adopting best practices from previous experience
(Nandi & Vakkayil, 2018). Consequently, the fourth hypothesis arises in this study.

¢ Hypothesis 4: PT ABC employees’ ability to understand ERP systems positively affects their ability
to assimilate ERP systems to their tasks.

According to Park et al. (2007), Zahra and George's hypothesis on absorptive capacity states that the
acquisition and absorption of knowledge, referred to as 'potential’ absorptive capacity, has a beneficial
impact on the ability to effectively use this knowledge, known as 'realized' absorptive capacity.
Undoubtedly, the process of learning knowledge inherently requires a methodical approach to
effectively apply and assimilate new information (Kwahk et al., 2020). Consequently, the fifth and sixth
hypotheses of this investigation are derived.

e Hypothesis 5: PT ABC employees’ ability to understand ERP systems positively affects their ability
to apply ERP systems to their tasks.

e Hypothesis 6: PT ABC employees’ ability to assimilate ERP systems positively affects their ability
to apply ERP systems to their tasks.

Data Collection

The survey was circulated among employees of the transportation company being studied. The target
participants are employees who use ERP modules in their regular jobs, regardless of their professional
level or department/division. The ERP modules are financial & controlling, human resources,
commerce aero, commerce non-aero, and operation. This questionnaire was sent over two weeks in
April 2024, and 25 respondents filled it out. The reliability and validity of this collected data will be
assessed through multiple criteria in PLS-SEM, such as reflective indicator loading, AVE, HTMT,
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multicollinearity, and R2. These rigorous assessments ensure the findings are reliable and accurately
reflect the underlying theoretical constructs despite the smaller sample size.

Measurement

This research project employed a closed questionnaire to evaluate hypotheses and address the research
model. This study's questionnaire utilized a scale consisting of seven Likert points and adopted the
instrument previously used in another study (Park et al., 2007). The researchers employed a seven-level
Likert scale to score the indicator variable items, with 1 representing "completely disagree” and 7
representing "absolutely agree" study (Kwahk et al., 2020; Park et al., 2007; Xie et al., 2018).

Result

This investigation was evaluated using PLS-SEM. This model was employed because of the two levels
of variables. The first-level variables consist of three constructs: understanding ERP systems (AC1),
assimilating ERP systems (AC2), applying ERP systems (AC3), and performance of ERP usage (PER).
Each construct is measured using multiple second-level variables, the observable indicators explained
in the previous chapter. This setup dictates causality runs from the construct to its indicators because
the constructs are viewed as causing the indicator variables (Hair et al., 2019). This relationship
exemplifies the reflective measurement model. The analysis, including tests for reliability, validity, and
hypothesis evaluation, was conducted using SmartPLS 4.0.

Evaluating Reflective Measurement Model

Assessing the reflective measurement model in PLS-SEM is foundational to guarantee the dependability
and accuracy of the research results (Hair et al., 2017b; Hair et al., 2019). It sets the stage for robust
hypothesis testing by ensuring the constructs are well-defined and reliable, thereby enhancing the
overall quality and credibility of the research.

The first step in assessing reflective measurement models is to examine indicator loading. The results
are displayed in Table 1, where each indicator exhibits loadings above 0.708. This result shows solid
and reliable relationships between constructs and their indicators, meaning that an indicator correlates
well with the construct it represents and implies a construct’ reliable measure (Hair et al., 2019).

The second phase involves evaluating the internal consistency reliability of the indicators to ensure that
all indicators measure the same underlying intended construct and thus reflect the same latent variable
(Aburumman et al., 2023; Hair et al., 2019). The internal consistency reliability was evaluated by
employing Cronbach's alpha and composite reliability (pa and pc) (Hair et al., 2019). Table 2 reports
the consistency reliability results across constructs AC1, AC2, AC3, and PER. The findings reveal that
Cronbach's alpha for each construct exceeds the 0.7 threshold, suggesting coherence among the
indicators intended to measure the same constructs (Aburumman et al., 2023; Hair et al., 2019).
Similarly, composite reliability measures, including pA and pC, also exceed 0.7 for all constructs,
affirming that the constructs are reliable and provide a consistent representation of the theoretical
structures they are intended to measure (Aburumman et al., 2023; Hair et al., 2019).

The following step assesses convergent validity using each construct's average variance extracted
(AVE) (Hair et al., 2019). Convergent validity refers to the extent to which numerous items accurately
measure the same underlying concept and align with each other (Aburumman et al., 2023; Hair et al.,
2019). It describes how the measure of a construct captures the amount of variance from its indicators
compared to the variance caused by measurement error (Aburumman et al., 2023; Hair et al., 2019).
Table 3 displays the outcome of the AVE analysis. All constructs have an AVE value that exceeds 0.50.
This suggests that all indicators are good measures of the related construct, supporting the model's
convergent validity (Hair et al., 2019).
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Table 2. Indicator Loading Test Result

Indicator Constructs
ACl1 AC?2 AC3 PER
PRK1 0.789
PRK2 0.841
CONK1 0.836
CONK2 0.858
CONK3 0.895
CONK4 0.948
EFF1 0.895
EFF2 0.835
EFF3 0.833
EFF4 0.901
EFF5 0.923
EFF6 0.953
EFF7 0.889
ACAP1 0.928
ACAP2 0.872
SCAP1 0.812
SCAP2 0.936
SCAP3 0.806
PER1 0.827
PER2 0.890
PER3 0.852
PER4 0.934
PERS 0.891
Table 3. Indicator Loading Test Result
Construgts | Cronbacts || Composite | COTRERE | CIERE
alpha reliability (pa) (pd) extracted (AVE)
AC1 0.930 0.940 0.946 0.744
AC2 0.956 0.958 0.964 0.793
AC3 0.921 0.931 0.941 0.761
PER 0.927 0.930 0.945 0.774

When evaluating reflective measurement models in PLS-SEM, the last stage typically involves
measuring discriminant validity through the heterotrait-monotrait (HTMT) ratio (Hair et al., 2019). In
research using PLS-SEM, Discriminant validity serves to confirm that each construct within the model
uniquely captures and represents different theoretical concepts, ensuring they are statistically distinct
from each other (Aburumman et al., 2023). According to the results presented in Table 4, the HTMT
values of constructs used in this research are less than 0.85. This finding suggests that each construct in
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a model reflects a distinct element that independently contributes to the understanding of the
components under investigation.

Table 4. Discriminant Validity Test Result

Constructs AC1 AC2 AC3 PER
AC1
AC2 0.680
AC3 0.642 0.834
PER 0.685 0.780 0.876

Evaluating Structural Model

Following the successful evaluation of the measurement model, the next phase in evaluating the
research is examination of structural model. This assessment examines the relationships between the
constructs within the theoretical framework of this study (Hair et al., 2019). The main objective to
evaluate the structural model in PLS-SEM is to verify the proposed hypotheses between constructs
(Hair et al., 2017b; Hair et al., 2019). The primary assessment parameters that should be considered are
the coefficient of determination (R?) and the statistics of the path coefficient (hypothesis testing) (Hair
et al., 2019; Mayeh et al., 2016). However, to avoid any potential distortion of the coefficients between
constructs, it is crucial to analyze collinearity by employing variance inflation factors (VIF) (Hair et
al., 2019). This preliminary step helps prevent inaccuracies in interpreting the relationships within the
model.

Table 5 shows the VIF values for all constructs. All values are close to or below 3, which indicates no
significant multicollinearity among the constructs (Hair et al., 2019). Therefore, the structural model
analysis may confidently proceed, as each construct provides distinct and significant information to the
model without duplicating information from other constructs.

Table 5. VIF Values

Constructs AC1 AC2 AC3 PER
AC1 1.000 1.714 1.786
AC2 1.714 3.012
AC3 2.762
PER

The next step is assessing the R? value of constructs explained or predicted in the model by other latent
variables, called endogenous construct. The endogenous constructs in this research consist of AC2,
AC3, and PER. The SMART PLS analysis reveals that the R? value for AC2 is 0.417, for AC3 is 0.638,
and for PER is 0.712. The R?value of AC2 suggests a moderate explanatory power, which means 41,7%
of AC2 is influenced by AC1. Meanwhile, the R? values of AC3 and PER are 0.638 and 0.712 each,
which means the model effectively captures the factors influencing AC3 and PER. It also means that
AC1 and AC2 influence 63.8% of AC3, while AC1, AC2, and AC2 influence 71,2% of PER. These
show moderate and strong results between constructs and substantially explain dependent constructs
(Hair et al., 2019; Mayeh et al., 2016).

After evaluating the VIF and R? values, the next step is to examine the path coefficients between
constructs to validate the research's hypothesis. The evaluation of path coefficients involves a two-step
process (Aburumman et al., 2023). The initial step requires verifying that the p-values are below the
conventional threshold of 0.05 (Aburumman et al., 2023). This criterion implies that the effects are
statistically significant and unlikely to be attributed to random chance. The second step is the
examination of the confidence intervals for these path coefficients (Aburumman et al., 2023). This
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means that if the path coefficient's confidence interval excludes the value zero, it indicates significant
statistical support for the hypothesized relationship.

Table 6. Result of Hypothesis (Path Coefficient) Testing

. Path P- Confidence Interval .
Hypothesis Path Coefficient | Value Decision
Lower Level | Upper Level

H1 AC1 — PER 0.182 0.334 -0.209 0.538 Not Supported

H2 AC2 — PER 0.172 0.514 -0.437 0.559 Not Supported

H3 AC3 — PER 0.573 0.004 0.164 0.971 Supported

H4 ACl1 — AC2 0.646 0.000 0.400 0.798 Supported

H5 ACl1 — AC3 0.161 0.400 -0.275 0.468 Not Supported

H6 AC2 — AC3 0.685 0.000 0.337 1.008 Supported

The path coefficient analysis findings are depicted in Figure 2 and Table 6. Figure 2 depicts the path
coefficients and their corresponding p-values across different constructs. Meanwhile, Table 6 elaborates
on these findings by including confidence intervals and evaluative decisions for each hypothesis in this
investigation. The results indicate that Hypothesis 1 is rejected because the p-value of 0.334 is higher
than the accepted significance threshold, and the confidence interval includes zero. Similarly,
Hypotheses 2 and 5 are unsupported as their p-values also surpassed 0.05, and their confidence interval
crosses zero. In contrast, Hypotheses 3, 4, and 6 are supported since each demonstrates p-values below
the 0.05 threshold, and the confidence interval range doesn’t cross zero. These indicate significant
support for hypotheses 3, 4, and 6 within the research model.
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Figure 2. PLS Model of Relationships between AC1, AC2, AC3 and PER

This nuanced influence is systematically detailed in Table 7, which provides calculated direct and
indirect impacts of all endogenous constructs as analyzed via SmartPLS. Table 7 shows indirect effects
can have a more substantial impact than direct effects, specifically on PER. It highlights the importance
of considering the broader network of relationships within the model to fully understand the dynamics
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of implementing and utilizing ERP systems. Additionally, the confidence interval for each indirect path
does not include zero, indicating robust statistical support for these relationships.

Table 7. Total Effects on Endogenous Constructs

Path Total Effect Confidence Intervals
Lower Level Upper Level
ACl — PER 0.639 0.321 0.802
AC2 — PER 0.565 0.337 1.008
AC3 — PER 0.573 0.164 0.971
ACl1 — AC2 0.646 0.400 0.798
ACIl — AC3 0.603 0.236 0.763
AC2 — AC3 0.685 0.337 1.008

Discussion

Drawing from a case study on PT ABC, this study examines the correlation between the absorptive
capacity of ERP users and their performance in using ERP. It also seeks to enhance comprehension of
the dynamics between the absorptive capacity of ERP users and successful ERP adoption. This study's
findings also enhance the field of enterprise information systems by adding to the existing literature on
ERP and expanding beyond the typically studied areas of planning and implementation phases (Zhu et
al., 2010). Even though interest grows in the other phases, notably the operation and enhancement
phases (Shaul & Tauber, 2013), Prior publications still focus on success criteria (Esteves & Pastor,
2001; Hasan et al., 2019; Zhu et al., 2010).

Theoretical Implications

This research findings highlight that while the absorptive capacity of the application of ERP systems
knowledge (AC3) directly and positively influences ERP performance (PER), the capacities related to
understanding (AC1) and assimilating (AC2) ERP systems do not directly impact performance
outcomes (PER). Nonetheless, these outcomes should not be seen as contradicting the finding on the
influence of absorptive capacity based on previous research, as the indirect influences of these
constructs continue to positively affect ERP usage. Notably, Prior comprehension of ERP Systems
(AC1) emerges as the most influential construct on PER with a total effect value of 0.639, underscoring
its pivotal role in enhancing ERP performance. This indirect influence underscores the importance of
initial knowledge acquisition as a precursor to effective application and innovation within ERP systems,
corroborating Lee et al.'s assertion that knowledge acquisition is critical before being effectively utilized
and integrated into operations to enhance performance (Park et al., 2007). Further analysis also
demonstrates the capacity to assimilate ERP systems (AC2) indirectly contributes to performance (PER)
by enhancing the application of ERP systems (AC3) with a total effect value of 0.565.

Because AC3, the sole construct directly and positively influencing ERP usage performance, is assessed
using six indicators that evaluate the dissemination of ERP knowledge inside and outside the
organization. The positive contribution of AC3 highlights that activities focused on knowledge transfer
and learning in the organization can effectively enhance ERP systems usage. These outcomes support
the research by Lee et al. (Lee et al., 2018), which indicates that organizational coordination capabilities,
including participation and cross-functional activities, significantly boost a firm's ability to absorb new
capabilities. Furthermore, this result aligns with Jansen et al.’s findings, which suggest that enhancing
socialization capabilities—such as socialization tactics and connectedness—can also improve a firm's
absorptive capacities (Jansen et al., 2005).

This study provides an in-depth account of the previous research carried out by Kwahk et al. While
Kwahk's study focuses solely on the beneficial influence of overall absorptive ability on ERP usage
performance (Kwahk et al., 2020), This study demonstrates a clear and indirect positive correlation
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between each component of individual absorptive capacity. The findings of this paper also largely
support the previous findings of Park et al., which suggest the positive and direct impact of behavior in
assimilating and applying ERP systems knowledge to ERP systems usage performance (Park et al.
2007). However, this study offers a nuanced perspective by revealing that applying ERP systems has
an indirect beneficial effect on the performance of ERP usage. This research also illustrates favorable
direct and indirect correlations between the elements of potential and realized absorptive capacity,
examining the interactions between these components through empirical analysis. Potential absorptive
capacity refers to the ability to acquire and assimilate knowledge, whereas realized absorptive capacity
involves applying, exploiting, or transforming ERP knowledge (Zahra & George, 2002).

The results of this study partially support Mayeh et al.’s (2016) previous findings, indicating a positive
and direct influence of absorptive capacity on ERP system usage performance. This study also uncovers
indirect relationships between absorptive capacity and ERP usage performance, factors that were not
measured in Mayeh et al.’s (2016) study.

Practical Implications

This study offers practical recommendations for PT ABC to refine its ERP adoption strategies. First,
PT ABC must influence the behavior of individuals in every facet of absorptive capacity. This approach
is critical because the success of an organization and its behavioral dynamics are rooted in the absorptive
capacity of individual employees (Park et al., 2007). This also aligns with conceptualization of
absorptive capacity, which posits that the capacity of an organization to assimilate and apply external
knowledge fundamentally depends on the collective absorptive capacities of its workforce (Cohen &
Levinthal, 1990; Nandi & Vakkayil, 2018).

The finding that prior knowledge of ERP is the most significant factor necessitates that PT ABC
Management proactively encourages employee participation in developing expertise and obtaining new
insights before ERP adoption. This engagement could be facilitated through participation in external
workshops and training sessions conducted by third parties, covering critical ERP aspects such as
system integration, administration, and development. Essential elements of such a culture include a
collaborative environment, mutual trust, and an atmosphere devoid of competition, where individuals
are more likely to share knowledge freely, including information directly related to projects (Lee et al.,
2018). To nurture this environment, corporate leaders should promote a clan-oriented culture that
facilitates the organization's transformation and effective utilization of knowledge (Lee et al., 2018).
Additionally, the transfer of expertise could be enhanced by employing seasoned consultants who can
aid in understanding and answering pertinent inquiries during the implementation (Aloini et al., 2007).
By adopting such strategies, PT ABC will be able to ensure that its workforce is adequately trained and
acquire a thorough comprehension of the ERP system before its implementation and subsequent rollout.

The knowledge management for this collaborative behavior can be conducted formally or informally,
referred to as codification or personalization strategies (Parry & Graves, 2008; Woods & Cortada,
2013). The codification strategy is predominantly targeted at IT and implementation project teams,
while the personalization strategy is aimed at end users (Parry & Graves, 2008; Woods & Cortada,
2013). To codify knowledge, organizations document all processes, lessons learned, and guidance notes
at the conclusion of each ERP project and then store these documents in an openly accessible library
(Parry & Graves, 2008). The knowledge from the codification strategy is stored in standard repositories
used and accessed by the organization. Conversely, the approach of personalization strategy for
exchanging tacit knowledge within the organization largely relies on informal knowledge transfer
methods and on-the-job training (Parry & Graves, 2008). Knowledge management under the
personalization strategy is primarily the responsibility of functional managers, meaning system
knowledge tends to be concentrated at the unit or department level rather than being disseminated across
the entire organization (Parry & Graves, 2008).

Conclusions

This study sought to assess the impact of three dimensions of workers' absorptive capacity on their
proficiency in using ERP systems at PT ABC. The study utilized a theoretical model based on Park et
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al (2007) framework and implemented PLS-SEM analysis using SmartPLS software. The findings
indicated that out of the three aspects of individual absorptive capacity, only the capacity specifically
connected to applying knowledge of ERP systems directly improves performance in using ERP
systems. On the other hand, the capacity to understand and assimilate ERP knowledge has a noteworthy
indirect influence on the effectiveness of using ERP. This highlights the intricate interaction of various
absorptive capabilities in maximizing the utilization of ERP systems.

Based on these insights, PT ABC is recommended to develop strategies to modify individual employee
behaviors to maximize their absorptive capacities. This involves actively fostering employee
engagement to acquire relevant expertise and insights prior to ERP system adoption. Participation in
external workshops and training sessions could serve as an effective method to encourage such
involvement. Moreover, promoting behaviors that facilitate the sharing of ERP-related information and
fostering collaborative knowledge sharing is essential for enhancing the effective and beneficial use of
ERP systems. This research also underscores the importance of cultivating an organizational culture
characterized by collaboration, mutual trust, and a non-competitive atmosphere. Such a culture
enhances the collective ability to utilize ERP systems effectively, thereby potentially improving overall
organizational productivity and efficiency. Implementing these strategic initiatives is anticipated to
significantly enhance PT ABC's ERP adoption plan, aligning with the company's broader objectives of
improving operational efficiency and productivity.

Limitations

This research provides valuable insights yet is constrained by several limitations. First, the study's
relatively small sample size of 25 respondents is modest compared to prior studies employing similar
structural models. Despite thorough analyses to validate the sample and instrument, a larger sample
would likely strengthen the statistical robustness and validity of the conclusions and hypotheses.
Furthermore, the scope of the study, restricted to a single company in Indonesia, may limit the
generalizability of the findings. This presents an opportunity for future research to include a more
diverse array of organizations across different sectors, enhancing understanding of industry-specific
traits and demands within the region.

Additionally, the analysis focuses exclusively on a company that has successfully implemented the SAP
program, although ERP solutions encompass a variety of platforms beyond SAP. Future research could
include different ERP systems, providing a more comprehensive view of ERP deployment and
utilization. Lastly, the study does not explore potential moderating factors impacting ERP adoption
outcomes, such as the intention to use ERP and organizational support. Future studies can include new
constructs or examine moderating effects. It might reveal significant contrasts and provide deeper
insights into ERP usage and implementation dynamics.
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Abstract

Garena is a global game developer and publisher. Garena provides users with access to
popular and engaging online games for mobile and PC, developed, curated, and localized for
each market. The Battle Royale genre is relatively new, and this research will evaluate Free
Fire, one of the games in this genre made by Garena. Analyzing end-user reviews is
considered important for evaluating software quality. Researchers need to understand which
aspects need to be evaluated based on player reviews on Google Play and how the model's
performance is generated using feedback from players who have played Free Fire. In this
study, researchers use the Latent Dirichlet Allocation (LDA) method to model topics and
generate clusters in discussions for each topic. LDA is a generative probabilistic model of a
corpus. This research on topic modeling using Google Play reviews and LDA has identified
the topics users are most concerned with. The research shows three main aspects: bugs,
graphics and performance, and game rules/punishment policy, as aspects that need to be
evaluated based on player reviews on Google Play.

Keywords: LDA, Garena, Data Mining, Gameplay, Free Fire, Google Play, Review, Topic
Modeling.

Introduction

J.P. Morgan, in their report, said the lifecycle of games in the battle royale genre is relatively new and
hard to evaluate. One way to evaluate the playability of a video game product is through the opinions
of game players. Reviews are considered important for software quality evaluation (Sharma, 2019).
One way of evaluating the playability of video game product is through opinions of the game players.
Players give their opinions, feedback, and suggestions through the Google Play Store, its publication
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platform on Android. Google Play has a valuation feature that allows customers to give reviews on the
advantages and disadvantages of using an app (Hermanto et al., 2020).

Garena is part of Sea integrated platform that provides services of many popular online mobile and PC
games that are localized to each region (Sea Limited, 2021). Figure 1 depicts three Garena’s core
business areas: esports, games, and communities. Free Fire is one of the games being self-developed by
Garena and it’s one of the most successful in terms of revenue. According to the report, in several
region, Free Fire has been topping the app store rank from March 2019 until June 2019 (Sharma, 2019).

3 F=p

Esports Game Communities

Figure 1. Garena Core Business Area

Kwak et al (2020) identify critical topics for successful games in game reviews by using topic modeling
analysis. Kwak et al (2020) used LDA to find 50 topics by crawling data from the game review site
(www.metacritic.com/game). On the other hand, there is similar research from Lin et al. using multi-
label text classification (MLTC) algorithms. The data evaluated were game reviews of Steam games.
The research maps the result to three dimensions of playability: functionality, gameplay, and usability
(Lin et al., 2019). The results showed that a review-data-driven method can effectively evaluate the
perceived quality of video games, enumerating their merits and defects in terms of playability.
Furthermore, the Google Play Store is also used as a data source in research discussing sentiment
analysis of Google Play reviews using the Naive Bayes Algorithm and SVM (Hermanto et al., 2020).
The research includes preprocessing methods for data before it is processed by the model. The accuracy
achieved in this research is reported to be quite high.

Kwak et al (2020), Li et al (2021), and Hermanto et al (2020) did not focus their research on a specific
genre of game, such as the battle royale genre. According to a J.P. Morgan report, the battle royale
genre is relatively new and hard to evaluate, especially using Google Play data as a data source. This
gap needs to be addressed. The goal of this research is to understand which aspects need to be evaluated
based on players' reviews on Google Play. This way, Garena will understand how to evaluate the
playability of their video game based on players’ reviews on Google Play. The method used in this
research will be topic modeling using the LDA (Latent Dirichlet Allocation) method as a topic modeling
analysis technique. LDA was first introduced in 2003 and has since become the de facto standard for
information retrieval. Many studies have already shown that LDA performs well in document
classification (Kim & Gil, 2019; Lee & Seo, 2020; Tan, 2020).

Literature Review
Text Mining with Google Play Review

Google Play, as Google's official store for Android apps, is a significant platform with over a million
downloadable applications (Fuad et al., 2020). Google Play includes a feature that allows users to view
reviews left by other app users (Hossain & Rahman, 2024). User reviews are frequently used as an
effective and efficient resource for gathering information about a product or service (Kim & Lee, 2023)
Recent research indicates that nearly 50% of internet users depend on word-of-mouth recommendations
before trying a product, as user reviews offer current information (Aaputra et al., 2019).

Customer opinions written on social media or reviews on Google Play, to a lesser extent or a lot, will
impact potential customers. However, monitoring public opinions does come with challenges. Opinions
posted on social media are too humerous to process manually and therefore need a proper data analysis
method to gain values from it (Aaputra et al., 2019). For this reason, a special method or technique is
needed to categorize these reviews automatically into one topic that generally presents these reviews.

One method used to find patterns or information is called text mining. Text mining is the process of
uncovering patterns from large amounts of text data which may be unstructured or semi-structured (Cai
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& Sun, 2009). Text mining usually requires input data to be processed first using a set of parsing
processes and other technigques (Hermanto et al., 2020).

Topic Modelling

Topic modelling is used to determine the most dominant topic among a big amount of data (Drus &
Khalid, 2022). Topic modelling can be used on unstructured data by applying various clustering
methods (Maryamah et al., 2019). In other words, topic modeling is a technique that can analyze large
volumes of text without using labels. This is known as unsupervised learning, and its goal is to uncover
hidden topics (Negara & Andryani, 2019). Topic modelling is an example of text mining.

Previously, Vukanti & Jose (2021) has described how topic modelling works. Firstly, data is collected
in a big collection of documents of unstructured texts called Corpus. Afterwards, word-topics will be
extracted through topic modelling methods which will result in a topic trend. Therefore, there are two
main outputs of topic modelling, a collection of topics which are the most frequently occurred words
and a list of documents that are associated with similar topics. Topic generated are supposedly unique.

Among the types of most used topic modelling, there are four types (Vukanti & Jose, 2021):

1. Latent Semantic Analysis (LSA): LSA takes advantage of vector-based representation

2. Probabilistic Latent Semantic Analysis (PLSA): PLSA uses probabilistic framework to
construct semantic structure of a data

3. Latent Dirichlet Allocation (LDA): LDA measures the similarity of each provided documents
with the acquired distribution of all documents

4. Correlated Topic Model (CTM): CTM makes use of logistic normal distribution to retrieve
topics from documents.

LDA

Latent Dirichlet Allocation (LDA) is a popular topic modeling method used to identify hidden thematic
patterns within a set of documents (Nawang Sari & Dwi Purnomo, 2022). LDA assumes that every
document consists of a mix of multiple topics, and each topic is characterized by a distribution of words
(Chen et al., 2017). Through the application of LDA, researchers can discover these underlying topics
and their distribution throughout the document corpus, facilitating a more profound comprehension of
the content and themes present (Yoshida et al., 2023). A significant benefit of LDA is its capability to
automatically detect topics without requiring labeled data, which proves especially valuable in
situations where manual annotation is either impractical or costly (Li et al., 2015).

The processes of LDA can be summarized like this (Goyal & Kashyap, 2022). The procedure begins
with specifying the number of documents as m, the number of topics as t, and the vocabulary matrix as
B. These elements are essential for initiating the topic modeling process using Latent Dirichlet
Allocation (LDA). Then, these steps are done:

1. Select Topic Distribution: Choose the initial distribution of topics (o).
2. Assign Topics to Words: For each word W in every document d:
a. Decide which topic t the word belongs to.
3. Calculate Probabilities:
a. Estimate P(Topic t | Document d): Probability of topic t given document d.
b. Compute P(word W | Topic t): Probability of word W given topic t.
4. Select Words for Topics: Use the distribution of words in B to select the specific words
associated with each topic t.

Generally, LDA analyzes a single document and various input parameters to generate a model
comprising weights that can be normalized into probabilities. These probabilities fall into two
categories: (a) the likelihood that a specific document generates a particular topic, and (b) the likelihood
that a specific topic generates a particular word from the vocabulary set (Goyal & Kashyap, 2022).
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Methodology

This study consists of several phases to obtain accurate analytical results. In this study, researchers use
the Latent Dirichlet Allocation (LDA) method to model topics and generate clustering in discussions
for each topic. This research uses Google Play data crawled using a Python program. There are three
major phases that consist of preparation and crawling, data preprocessing, and the LDA process itself.

Google Play Preparation and Data Crawling
Preparation

In this step, we do several research to understand more about how LDA algorithm works in a python
program. In this stage, we setup the environment required to run the LDA model. The platform being
used is Google Colab, a product developed by Google Research which enables anybody to write and
execute python codes on browser. On preparation step, external libraries installed and imported.
External libraries used are google-play-scraper, pyLDAVvis, and Sastrawi.

Data Crawling

After installing required library, we crawl data from google play to used. The researchers use
‘com.dts.freefireth' as identifier, id as language used and id as country origin. The researchers also add
200000 as number of data crawled for this research. The results of the data crawling that was carried
out produced data with the following columns: reviewld, userName, userlmage, content, score,
thumbsUpCount, reviewCreatedVersion, at, replyContent, and repliedAt. The researchers will use the
data retrieved in this process to be processed further in the next step.

Data Preprocessing

After data crawling process, we use NLTK’s library to enable stopwords in Indonesian. Stopwords are
used to remove word that doesn’t have any meaning by itself, such as conjunctions, prepositions, and
pronouns (Gustafson et al., 2008). In addition, we also use Sastrawi library to help with the stemming
process. Stemming is a text processing method used to convert words in sentence to its basic form so it
would be standardized and unified (Rao & Ranjana, 2020). After adding library’s stopwords. The
researchers extended several stopwords to improve quality. The researchers add 34 new stopwords into
data set. The additional stopwords were obtained after conducting analysis, which identified these extra
words as unnecessary for this research. By using stopwords, the text emphasizes the key terms and
phrases that convey the main semantic content, which enhances the accuracy of subsequent analysis
tasks (Amarasinghe et al., 2015).

To focus the dataset on points that need to be improved, researchers only use data with a rating below
3. Thus, this process also includes filtering data of reviews with above condition. Furthermore, during
this step, there a function that transform a string (original review) to an array of words. Inside the
function, there was some steps:

1. Escape the punctuation and white spaces: Such character is not relevant for text processing;
therefore, punctuation needs to be removed from the review first.

2. Stemming: Stemming needs to be done to generalize words by converting it to original form.
This step returns a sentence that has its words converted to base form.

3. Tokenizing: To make the review able to be processed, it needs to be in a form of array of string.
Therefore, in this step, the sentence or in other words the string itself spoilt with single white
space as separator then saved to an array.

4. Removing Stop Words: Stop words doesn’t hold any meaning and could potentially affects the
result of topic modelling in bad ways, therefore it needs to filter from the final array.

Afterwards, each data’s content column will be mapped using previous function.
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Latent Dirichlet Allocation
Determine Optimum Number of Topics

During this step, we will try out the possibilities for number of topics by simulating it using LDA model
that is used in this research. For every number of topics, the one with the highest performance will be
used as the final number of topics and be proceeded to the next step.

Topic Modeling with Latent Dirichlet Allocation (LDA)

On this step, we generate LDA model using Gensim library. The input used to generate the LDA model
were corpus, dictionary of words, and number of topics. pyLDAVvis is used to help the researchers
visualize the result and gain clearer picture of each topic which includes its distribution and coherence.
Furthermore, the coherence scores found in this study will be compared to existing research related to
topic modeling in game reviews. Previous study has indicated that the average coherence score for game
review topics is 0.470 (Li et al., 2021). This comparison will help in evaluating the effectiveness and
reliability of our topic models in capturing coherent and meaningful themes within the game reviews.

Topic Interpretation

In this phase, the authors draw conclusions from the results and discussions made in the previous phase.
The interpretation is done with Human-In-The-Loop approach, or HITL which refers to a methodology
that integrates human expertise and intervention at various stages of the machine learning process
(Abdel-Karim et al., 2020). The topic interpretation will be done using a human-in-the-loop approach,
where the researchers will review the sets of words generated by the LDA model and assign meaningful
themes to each topic based on their contextual understanding.

For more details, methodology captured in Figure 2 below.

Data Preprocessing

Escape whitespaces
andinvald eharactet Latent Dirichlet Allocation
(Soogle Play
g : ¥
Determine Optimum
Tokenizing Number of Topics
Preparation
g > ¥
4 Topic Modeling with
* Latent Dirichlet
Data Crawling Removing stopwords Allocation (LDA)
¥ _ :
Topic Interpretation
Stemming

Figure 2. Methodology
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Result

The process of deciding optimal number of topics is done through coherence score evaluation.
Coherence scores describe how interpretable is a certain topic. Therefore, the higher the score the better
because it means that detected topics are more interpretable. Figure 3 shows the result of evaluating
number of topics with topic number (k) values that range from 1 until 9. The result shows that the
highest score was obtained using k=3 with the value of 0.426, although six number of topics seems to
be almost in par in terms of coherence score. Despite that, we have decided the number of topics used
will be three because it has the highest score. Compared to previous research related to game reviews
topic modeling, the coherence score is not far off from the average coherence score value retrieved,
which shows a consistent level of topic coherence and suggests that our topic models are effectively
capturing meaningful themes within the dataset (Li et al., 2021).

0.425 E=anp
0.400
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Figure 3. Number of Topics Evaluation

The result of the model using three number of topics has generated these most frequent terms. Table 1
shows the top twenty most frequent term for each topic with notes, that some of the words are being
censored because it contains profanity.

Table 1. Topics and Most Frequent Term

Topic 1 Topic 2 Topic 3
garena bu**k ff
tolong gem akun
main pintu download
bug hp login
bagus to**| top
update patah up
sinyal bit pensi
jaring geme rusak
kasih bocil pake
free epep dm

fire buruk hapus
bintang a** orang

Jurnal Sistem Informasi (Journal of Information System), Volume 20, Issue 2, October 2024 73



Anditama et al./ Data Driven Approach for Game Evaluation

Topic 1 Topic 2 Topic 3
pas mending kena
jelek mata bang
player bur**q gara
mohon grafik lu
banget bikin suspend
seru ram main
suka sakit beli
masuk ml kaya

Discussion

The first topic can be interpreted as a complaint for player issues with bugs, as seen with words such as
‘bug’. Furthermore, ‘sinyal” and ‘jaring’ terms can be interpreted as player’s inconvenience in terms of
the game network performance. The same goes for ‘jelek’ which symbolizes some aspects of the game
playability was not up to player standards or it may have some faulty features. In other words, many
Free Fire player express their disappointments because of bugs that occurred in the game. Previous
research shows that support team responsiveness related to technical errors are one of the factors that
may affect player drop out on games (Lebres et al., 2018). These bugs can vary from graphical glitches
that affect the visual quality of the game to more critical issues like crashes or game balance problems
(Tufano et al., 2022).

The complexity of modern video games, with their vast worlds and intricate mechanics, makes manual
bug detection increasingly challenging (Wilkins et al., 2020). Garena may need to look for the most
important bugs that affects user’s experience first. Visual bugs, such as graphical glitches that occur
during GUI rendering, are common in graphically-rich applications like video games and can
significantly impact the overall quality of the game (Chen et al., 2021). Detecting these visual bugs
requires specialized approaches that combine visual and textual information to identify and understand
issues reported by users effectively (Cooper et al., 2021). By leveraging techniques like deep
reinforcement learning and anomaly detection, developers can augment automated testing processes to
detect and address visual bugs more efficiently (Bergdahl et al., 2020; Wilkins et al., 2020).

As for the second topic, it mostly talks about graphics and performance issues. It’s shown by word
‘patah’ or stutter. Beside performance, in this topic, players also complain about the graphics of the
game. One word, which is included in the list of profanity words also contain such complaint related to
graphic. According to Lebres et al., performance issues are one of the factors on why player quit playing
a game. erformance issues encompass a range of factors, including latency, rendering processes,
memory allocation, graphical components, and real-time processing, all of which can affect the game's
responsiveness and visual quality (Agrahari & Chimalakonda, 2020). These issues can lead to gameplay
disruptions, such as lag, frame rate drops, stuttering, and overall sluggishness, detracting from the
immersive experience that players expect (Agrahari & Chimalakonda, 2020). These further shows that
those aspects of the game need to be improved although the effort may be huge.

Upon analysis, the third topic appears to represent the comments of individuals who have been
suspended for engaging in illegal top-up activities, potentially without their knowledge of the illegality
of such actions. Consequently, they have decided to retire (“pensi™) from playing the game Free Fire.
A lot of players express that their account got suspended or banned without strong reason behind it.
Terms like ‘suspend’ prove this point. Technologies like real-time detection systems have been
developed to identify and intervene in cases of harassment or rule-breaking during gameplay, enabling
companies to issue warnings, mute players, or impose bans as necessary (Stoop et al., 2019). However,
the effectiveness of such measures in influencing player behavior and ensuring compliance remains a

74 Jurnal Sistem Informasi (Journal of Information System), Volume 20, Issue 2, October 2024



Anditama et al./ Data Driven Approach for Game Evaluation

subject of ongoing evaluation (Xiao, 2023). Garena must evaluate the administrative action done related
to player’s account, whether this is a valid complaint or the opposite, it needs to be further investigated.
In summary, the result of topics interpretation can be seen on Figure 4

Garena, tolong,
main, bug,
bagus, update, sinyal,
jaring, kasih, free

Gem, pintu, hp, patah, bit,
geme, bocil, epep, buruk,
grafik

Graphics and
performance

Akun, download,
login, top, up, pensi, rusak,

Game Rules/
Punishment Policy

pake, hapus, suspend

Figure 4. Topic Interpretation

Conclusion

This research on topic modeling using Google Play reviews and Latent Dirichlet Allocation (LDA) has
gained a result of which aspects of the Free Fire game are users mostly concerned with. The three main
topics that were generated from this research includes bugs, graphic and performance and game
rules/punishment policy. The model generated from this research have a coherence score comparable
to previous research and therefore considered to be quite interpretable.

The next step of this research is to further dive into each topic. Starting from bugs issue, Garena may
need to strengthen their quality assurance process and find out what are the most common problems
found by players. Next, in terms of performance, although the effort required to improve game
performance is quite big, opinions from users show that it has quite an influence on player’s experience.
Garena need to make sure their games adapt well to lower-end devices, as many users has expressed
their dissatisfaction toward in-game performance. Finally, related to punishment policy, Garena may
have to conduct evaluation on their administrative action towards player’s account to decide whether
the current set of processes has accurately achieved its goal of preventing players misbehaving against
the game rules.
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