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The Impact of Financial Technology on Shariah
Compliance in Jordanian Islamic Banks: The Mediating
Role of Human Capital

Abstract

This study aimed to analyze the impact of financial
technology, across its dimensions (electronic payment
services, mobile banking applications, interactive ATMs, and
digital literacy), on Shariah compliance, across its dimensions
(pre-execution compliance and concurrent execution
compliance), in Jordanian Islamic banks, with human capital
serving as a mediating variable. The study employed both
descriptive-analytical and quantitative methodologies. The
study population consisted of employees working in Jordanian
Islamic banks, namely Safwa Islamic Bank, Jordan Islamic
Bank, and Arab Islamic International Bank. A questionnaire
was adopted as the primary data collection tool, and the
sample size comprised (261) employees selected through
stratified random sampling. For data analysis, the Statistical
Package for the Social Sciences (SPSS) and SmartPLS
software were utilized. The study found that financial
technology has a statistically significant impact on Shariah
compliance through the mediating role of human capital, and
that financial technology positively affects human capital. The
study recommended enhancing customer identity verification
procedures in electronic payment processes to ensure rights
protection and the achievement of Shariah compliance.
Keywords: Financial Technology, Shariah Compliance,
Human Capital, Jordanian Islamic Banks.
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The Impact of Adopting Artificial Intelligence Technologies on
the Reliability of Accounting Information Systems

e OO
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Enas Kamal Abufarha*

Abstract

This study aimed to examine the impact of using artificial intelligence
technologies on the reliability of accounting information systems. It also sought to bridge a
gap in the literature by elucidating the effect of Al technology adoption on the key
determinants of accounting information systems reliability, and how this reflects on
commercial banks and Islamic banks listed on the Amman Stock Exchange. The study
adopted a descriptive-analytical approach, utilizing a structured questionnaire as a data
collection tool distributed to a sample of employees from (15) banks, from which (236)
valid questionnaires were obtained for analysis. The data were analyzed using SMART PLS
4 software to measure the impact of adopting Al technologies on the reliability of
accounting information systems.

The study results demonstrated that the application of Al technologies brings about a
fundamental transformation in the level of reliability of accounting information systems,
explaining approximately (34%) of the variances in the various indicators used to measure
reliability. Accordingly, the availability of AI technologies is perceived as offering
significant opportunities to enhance the reliability and value of accounting information
systems within banks.

This study also contributes to the existing literature by clarifying the relationship between
the adoption of Al technologies and the reliability of accounting information systems in the
banking sector, particularly in conjunction with the presence of a well-established
infrastructure for accounting information systems. The study recommends providing
specialized training programs for management and staff to support the effective use of
modern Al tools and technologies. Furthermore, the findings indicate that organizations
seeking to develop their accounting information systems through modern technologies can
leverage these results as a foundation for formulating appropriate strategic planning to
achieve that goal.

Keywords: Artificial Intelligence, Reliability of Accounting Information Systems, Jordanian

Banking Sector. A
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1.Introduction:

Technology and communication are rapidly expanding, which has radically
changed the way businesses work and make decisions in all sectors throughout the
economy as a result of the rapid development of information and communication
technology (ICT). In the global economy, artificial intelligence (Al) appears to be one
of the most significant developments which is changing the way companies perform
tasks within their business operations by changing how they gather, process, and
integrate data using computer software. In addition to Al, various types of Al
applications exist, such as expert systems, machine learning, and intelligent
automation. These types of technology allow businesses to collect vast amounts of
information much more efficiently and accurately than previous methods allowed.
As a result, organizations using Al and Al applications are able to process information
more effectively than ever before because of the increased speed, reliability, and
consistency of Al-based systems compared to the traditional methods of processing
and storing information (Romney and Steinbart, 2020; Kulkarni and Bansal, 2024).
The application of Artificial Intelligence (Al) in the field of accounting has impacted
on the Accounting Information System (AIS). Through the implementation of Al into
AlS, routine processing has been automated, it supports the professional judgment
process, and the AIS uses Al-based systems to provide more credible, reliable and
timely data to the users of the AlS. To have reliability, an AlS has to produce accurate,
secure, confidential, and timely information, so that it can be depended upon by both
internal and external users of the AIS when they need to make decisions (ISACA,
2018). Prior literature emphasizes that reliability of Accounting Information Systems
is needed to provide the users with transparency, thus, mitigating information risk,
enhancing the organization’s internal controls and providing trust to the

organization (Askary et al, 2018).
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Despite the growing body of research examining the role of Al in accounting
practices, much of the existing literature hasn’t empirically focused on the effect of Al
adoption on the reliability dimensions of an accounting information system (AIS).
Most of the previous studies have focused on how Al can improve efficiency and
reduce costs as well as provide additional benefits through enhanced performance
outcomes. However, there are fewer empirical studies regarding how an
organization’s use of Al, impacts reliability-related AIS attributes, such as; security,
confidentiality, privacy, processing integrity, and system availability. This gap exists
at a time when reliability constitutes a foundational requirement for the credibility
and usefulness of accounting information provided to users, particularly within
highly regulated industries like banks, that operate in risk-sensitive environments
(Ali et al., 2024; Solikin & Darmawan, 2023).

Further, many of the current research studies regarding Al or AlS generally only
look at Al or AIS in isolation, without providing an integrated framework that
captures the interaction between advanced Al techniques and the core reliability
principles of accounting information systems. This limitation reduces the scope of
study and restricts the potential for generalizing results across all types of
organizational contexts and hampers the theoretical development of AIS reliability in
the era of intelligent systems. Thus, it is necessary to undertake an extensive
analytical study of Al use as a multidimensional construct to evaluate its overall
effectiveness upon AlS reliability utilizing adequate empirical evidence (Hair et al,,
2016).

In light of the above, this study will explore how the incorporation of artificial
intelligence (Al) technology, particularly expert systems, automated machine
learning and robotics, can enhance the trustworthiness and reliability of accounting

information systems (AIS). Specifically, the study focuses on the primary reliability
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components of AlS, with the intention of contributing to the literature of accounting
and information systems by providing empirical evidence supporting the assertion
that Al technologies improve AlS, regarding both trustworthiness and information
quality. Additionally, this research will provide organizations that are interested in
utilizing Al, to improve their accounting information environment with practical
guidance for implementing Al technology, to enhance accounting information
systems operating in an increasingly digital and data-driven world.

2.Research Objectives and Questions:

This research focuses primarily on the introduction of Artificial Intelligence (Al)
into the accounting information systems (AIS) of Jordanian banks, by utilizing a
unique conceptual framework to demonstrate how leveraging advanced Al tools
may provide substantial benefits when it comes to establishing the reliability and
trustworthiness of the AlS. The research categorized the main types of independent
variables (IVs) associated with the various Al applications and techniques examined
through this study, including Expert Systems; Automated Machine Learning;
Robotics. The research also explored a vast array of methods, techniques, and key
system-trust principles associated with AlSs (e.g. Security, Confidentiality, Privacy,
Processing Integrity, and Availability) towards the comprehensive analysis of the
influence of Al techniques on the reliability and integrity of AlSs.

The Jordanian banking system is one of the key economic underpinnings of Jordan.
Given that Jordan is a developing economy, and due to the relative scarcity of
resources available in most cases, it will require an extremely dedicated effort to
attain all the potential economic benefits generated through the most efficient
allocation of Jordanian financial resources (Central Bank of Jordan, 2023). This study

sought to fulfill the need to create a pathway to bettering economic performance and
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increasing the level of institutional efficiency of the Jordanian Banking system in a
more technologically advanced environment.

In light of the theoretical background and the identified research gap, this study aims
to achieve the following main and sub objectives:

Evaluate the effect of artificial intelligence, through its various (expert
systems, auto machine learning, and robotics), on the reliability of AIS in banks
listed on the Amman Stock Exchange?

- Investigate the impact of adopting Al on the AIS security within Jordanian
banking sector.

- Investigate the impact of adopting Al on the AIS confidentiality within
Jordanian banking sector.

- Investigate the impact of adopting Al on the AIS privacy within Jordanian
banking sector.

- Investigate the impact of adopting Al on the AlS processing integrity within
Jordanian banking sector.

- Investigate the impact of adopting Al on the AlIS availability within Jordanian
banking sector.

Based on the objectives of the study and the proposed research model, the main
question that this research will focus on is: How does artificial intelligence, through
its various (expert systems, auto machine learning, and robotics), impact the
reliability of AIS in banks listed on the Amman Stock Exchange?

This central question produces multiple questions that stem from it, including the
following:

- How does Al affect the security of AlS within Jordanian banking sector?

- How does Al affect the confidentiality of AIS within Jordanian banking

sector?
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- How does Al affect the privacy of AIS within Jordanian banking sector?
- How does Al affect the processing integrity of AlS within Jordanian banking
sector?

- How does Al affect the availability of AlS within Jordanian banking sector?

3-Study Hypotheses:

Based on Figure 1 illustrated in below, the following hypotheses were produced:

| [

H Expert Systems ]
Hal
H Auto Learning M
H Robotics ﬂ
Figure 1. Study Model

Main Hypothesis Hy1: There is no statistically significant effect, at a significance

level of (O < 0.05), for artificial intelligence (Al) technologies—including expert
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systems, auto machine learning, and robotics—on the reliability of accounting
information systems (AIS) dimensions, namely security, confidentiality, privacy,
processing integrity, and availability, within banks listed on the Amman Stock
Exchange.

The following sub-hypotheses stem from this main hypothesis:

. Ho14: There is no statistically significant effect, at a significance level of (0t <
0.05), for Al technologies—including expert systems, auto machine learning, and
robotics—on the security of AIS within banks listed on the Amman Stock Exchange.

. Ho1;: There is no statistically significant effect, at a significance level of (0t <
0.05), for Al technologies—including expert systems, auto machine learning, and
robotics—on the confidentiality of AIS within banks listed on the Amman Stock
Exchange.

. Hy13: There is no statistically significant effect, at a significance level of (0 <
0.05), for Al technologies—including expert systems, auto machine learning, and
robotics—on the privacy of AlS within banks listed on the Amman Stock Exchange.

. Ho1,: There is no statistically significant effect, at a significance level of (0t <
0.05), for Al technologies—including expert systems, auto machine learning, and
robotics—on the processing integrity of AIS within banks listed on the Amman
Stock Exchange.

. Hy1s: There is no statistically significant effect, at a significance level of (0 <
0.05), for Al technologies—including expert systems, auto machine learning, and
robotics—on the availability of AIS within banks listed on the Amman Stock

Exchange.
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-Theoretical Framework:

This section presents what researchers have previously done on the topic of
this study, and the following is a summary of these studies.

The research conducted by Solikin & Darmawan (2023) aimed to investigate how
Artificial Intelligence enhances the operational efficiency of AIS that utilize Al as part
of their functionalities. A survey was designed and sent out to a total of 250
respondents, comprising managers, executives and accountants who were employed
by Industries within India. Using regression analysis to test the hypotheses, they
were able to conclude that there is a very strong positive relationship between using
Al and improving the effectiveness of AlS; they also found that Al positively impacts
the quality and dependability of auditing processes; as well as the overall decision-
making ability of organizations. Furthermore, the authors recommend aligning the
functions of Intelligent Systems with the organization’s financial objectives/goals;
additionally, more comprehensive research is recommended to explore these issues
in more detail, with an emphasis on larger and broader research initiatives.

The research conducted by Nwankwo (2023) sought to determine if Artificial
Intelligence (Al) provides positive value when combined with an Accounting
Information System (AIS) by examining the effect on non-financial performance for
industrial organizations in Enugu State, Nigeria. The Research also attempted to
establish the connection between Al and improved efficiency of AlS. Participants
were asked to respond to a survey questionnaire, which was completed by
representatives from 181 companies within three classified sectors: industrial,
service, and technology. Data collected through questionnaires was analyzed using
multiple linear regression analysis. The findings indicated that Al has a positive
impact on both AlS efficiency and non-financial performance through improved task

performance and enhanced operational efficiency.
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Yao et al. (2023) also researched how AlS influences financial performance and how
Al moderates the relationship between AIS and financial performance. to conduct
their research, Yao et al. used a combination of qualitative and quantitative methods
to gather data by questionnaire containing questions about Al, financial
performance, and the extent to which companies are currently using Al technology
in AIS and conducted interviews and discussion groups. The study used multiple
regression analysis and structural equation modeling to test the proposed
hypotheses. Overall, the findings supported the hypothesis that AlS significantly and
positively influences financial performance. Findings also revealed that Al
integration into AlS strengthened the positive relationship of maturity between AIS
and financial performance. Therefore, recommended an integrated approach of
implementing Al techniques into AIS in order to enhance organizational
performance, it also emphasized the importance of investing in new technology
infrastructure and providing staff with continuous training and development.

Solikin and Darmawan's (2023) research conveys evidence on Al's effects on
improving the credibility of financial accounting data via internal control systems
through decreasing information risk, increasing the speed at which data can be
processed, and improving the accuracy of financial data to create confidence in that
data. Using descriptive methodology, including an extensive review of the literature
on previous studies, results concluded that the automation of systems when
integrated with Al resulted in reduced information risk thus providing enhanced
reliability of the financial accounting information generated from the systems
equipped with those systems. As a result, recommended the use of a proposed Al-
based model that can be applied to multiple different types of businesses by linking

to control and accounting functions of those systems as well as measuring the
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expected value of each model used by the organization in generating financial
accounting data.
What distinguishes this study from what was presented above?

This research also has a unique focus on Al in the banking sector, as it is one of the
first studies that thoroughly investigates how Al variables and the reliability of AlS
relate to one another, with the previously mentioned dimensions within the
Jordanian context. This research contributes further insight into the impact this
technology will have on the banking industry in Jordan, as it also allows researchers
to have greater insight into this critically important segment of the Jordanian
economy, and thus contribute to filling an existing gap in research about banking,
opening new avenues for further research in this field and enriching the accounting
literature and scholarship.

-Artificial Intelligence (Al):

In the 1950s, artificial intelligence (Al) Began to emerge, from a diverse array of
disciplines including mathematics, computer science, psychology, linguistics and
engineering. Over the last several decades, the development of Al has evolved as an
interdisciplinary field of study that builds on the continued advancements being
made by each of these disciplines as a result of ongoing research and technology
innovation. Currently, Al is a specialized area of computer science and information
technology that aims to develop both systems and software that will replicate the
cognitive abilities of human beings. These capabilities are now being utilized in
different industries, providing them with the ability to conduct knowledge
management and making decisions that used to be made by people (Alalwan, 2022).
According to the Financial Stability Board (FSB, 2017), artificial intelligence (Al) refers

to a combination of various algorithms and computational systems that allow
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computers to perform a range of tasks that normally require human cognitive skills,
such as, seeing, hearing, reading, etc. Al-enabled systems are improving continuously
through learning from data, identifying patterns within it, and improving their skill
set related to making decisions and processing information (Puthukulam et al,
2021). Within the field of accounting, Al applications provide support to managers
by helping them to increase efficiency, improve their accuracy, reduce costs, and,
therefore, completely change the face of the profession (Kulkarni and Bansal, 2024).
For the purposes of this research, the term Al will be used to identify techniques and
tools developed by financial institutions to assist both the operational and the
administrative aspects of the banking industry with intelligent data analytics and
situational learning capabilities that can provide predictive insights and analytics at,
or better than, current levels of human intelligence.

Al allows for tremendous data processing and analytical capabilities, which
provide businesses with much greater problem-solving capability than ever before,
as well as the ability to assess potential solutions to problems based on actual
evidence before deciding on which of those options is best. For banks, this has
completely changed how they conduct their business by creating digital business
models that are more accurate and efficient. As a result, banks can offer
individualized customer experiences that have a distinct competitive advantage over
traditional banking practices. As the banking and finance industry evolves, Al's
capacity to use predictive analytics and detailed data will enable reductions in costs
of operation while increasing revenues (Akpanobong & Essien, 2022). Al has
introduced several technologies that change the way decisions are made and the
way work is completed. All the following technologies are commonly used in the

banking industry:
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* Expert Systems: Systems designed to replicate expert-based decision making by
utilizing extensive databases of knowledge to generate real-time solutions to
problems and helping preserve the organization’s expertise (Gupta & Nagpal, 2020).
+ Automated Machine Learning (Auto ML): A combination of data classification
and pattern recognition that allows systems to adapt to new data with little or no
need for human intervention (Shnurenko et al., 2020).

* Robotics: Technology that is engineered to automate certain processes and
functions, typically involving the movement of products in an efficient way and the
detection of environmental signals when executing those tasks (Shnurenko et al,,
2020).

-Reliability of Accounting Information Systems (AIS):

An accounting information system (AIS) is an all-inclusive model integrating
human capital, workflows, and technology to accomplish an organization's goals in a
comprehensive and sophisticated economic landscape. The focus of an AlS is to
improve the efficiency of the accounting process in decision-making and achieving
organization’s objectives by providing high-quality financial data to a multitude of
users with various needs (Rainer et al., 2020).

The rapid change in technology and the continual evolution of the world around
us means that businesses must rely upon accounting information systems to operate
their financial operations reliably, accurately and securely in order to provide the
integrity of their financial information and processes. As technology advances, so will
financial fraud and cyber threats. Therefore, it is imperative that all accounting
information systems that are designed and developed must meet the standards set
forth by international accounting standards so that businesses can continue to build

and enhance their confidence with investors and other stakeholders by creating the
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strongest possible link between the accounting and all other business information
systems. Opportunities will exist to create long-term growth and sustainability by
providing high levels of reliability in accounting information systems, which
ultimately creates increased trust, transparency and accountability for a company's
financial reporting, as well as allowing the company's investor and stakeholder(s) to
develop trust and reliance on the company's data. A company that is committed to
long-term sustainable growth should continually improve their reliability with
respect to the development of its accounting information system (Al-Hashimy et al,,
2022).

Hashem and Alqatamin (2021) state that the dependability of an AIS provides a
means by which management can effectively monitor business operations both
internally and externally by allowing for adequate documentation and records of all
activities recorded. All stakeholders have access to complete and accurate
information, so they can make sound decisions based on the facts. Solikin and
Darmawan (2023) describe an AIS as a system that enables an organization to
collect, classify and distribute information more effectively using technology and
computers.

The COBIT Framework specifies that to achieve an AlS that is reliable, the process
must support the generation of accurate, unbiased, verified AlS output so that users
can make confident decisions (ISACA, 2019; Romney et al, 2020). Integrating these
advanced technologies will help to enhance the performance of all users of the AIS
and ultimately provide better financial results and performance for all organizations.
From a subjective point of view, the study believes that for an organization to have a
successful accounting system (AIS), the organization must have an accurate,
unbiased, verified output from that accounting system (AIS). Given that the

accounting system produces most of the reports and output used for making
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decisions, the accounting system must be reliable; thus, its output must be accurate,
unbiased and verifiable, and therefore usable for effective decision making for all
users and improved organizational performance and establishing stability in the
future of the organization. When Al analytics are developed and utilized in
conjunction with the typical AIS, it will not only improve the financial results for the
organization but will also develop new innovations to the organization based upon
the results of the data and Al analysis.

Computerized Accounting Information Systems (CAIS) offer modernized versions
of traditional accounting systems by utilizing modern technological tools to support
organizations in their ability to achieve both their operational and strategic goals. By
providing a continuous stream of relevant, accurate, and timely financial
information, CAIS allows management to make informed decisions at all levels of an
organization. CAIS enhances the effectiveness and efficiency of operational tasks for
an organization by providing higher quality products or services to its customers and
reducing costs associated with waste through continuous quality evaluation and
performance analysis on production lines. Knowledge sharing within an
organization enhances competitiveness by improving the quality of service to
customers and reducing costs associated with the supply chain, as well as fostering
stronger collaboration among partners and clients through the use of CAIS. A
complete CAIS also allows an organization to implement internal controls to help
detect and prevent fraud and error, thereby increasing the overall stability of the
organization and increasing the effectiveness of an organization's control measures
leading toward the fulfillment of the organization's strategic vision (Romney et al,,

2020).
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This research assesses AlS reliability using the Sys-Trust framework illustrated in
Figure 2, which developed by the AICPA and the Canadian Institute of Chartered
Accountants to reinforce user confidence in systems, which is based on five

principles: security, confidentiality, privacy, processing integrity, and availability.
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Figure 2. Sys-Trust framework (Romney et al, 2020)

Selecting the Sys-Trust framework by the study for measuring Reliability of
Accounting Information Systems (AlS), has adequate method and theory support
because it has both widespread acceptance and endorsement as being able to
accurately assess an organization’s trustworthiness. The Sys-Trust framework was
developed by the (AICPA) and the Canadian Institute of Chartered Accountants
(CICA) as a comprehensive and standardized set of criteria that align closely with the
fundamental objectives of Accounting Information Systems. The Sys-Trust
framework has also been used in previous research in Accounting and Information
of

Systems, establishing further credibili the framework and providing a solid
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foundation for empirical investigations addressing how advanced technology (Al)
may affect Reliability of Accounting Information Systems (Al-Dmour et al., 2019;
Akudugu, 2023; Khalaf et al., 2024; Jaskélski, 2022). As such, implementing this
framework will extend the foundation of this study and maintain a consistent
approach to accepted standards in Accounting and Academic Research.

Collectively, these principles establish an ideal environment in which AlS fulfil both
organizational and user expectations by providing: Secure access to data; protection
of sensitive data; verification of the accuracy of data; and, the capability for
operational continuity through accessibility to an information system (Akudugu,
2023; Romney, 2023). The Framework identifies five basic trust principles:

° System Security: which is the core principle upon which all other trust
principles are built, defined as; a set of measures designed to protect an
organization's data and information systems against unauthorized access, both
physical and logical; to prevent the misuse and destruction of that data and
information systems, through establishing the necessary level of access for
authorized users; increasing protection from threats targeted at devices and
networks; complying with all E-Commerce regulations; thus; reducing the potential
for an organization to be misused for unethical purposes; exposing an organization
to significant risks; and, establishing sufficient safeguards to alert those with
responsible control to possible breaches. (Romney, 2023; Al-Dmour et al,, 2019;

Akudugu, 2023).

° System Confidentiality: Secure computing systems will protect against
unauthorized access to and exposure of sensitive business records; thus, ensuring

that only authorized personnel are privy to the existence of sensitive company
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records contained within the AIS and thus preventing unauthorized access to such

records (Al-Dmour et al., 2019; Khalaf et al., 2024).

. System Privacy: Protecting private data from unsolicited access; this can
include an entity's collection, use, disclosure, and deletion of individuals' private
information. Individuals and organizations must protect all of the data collected
about them to ensure their privacy as well as their confidentiality. While privacy is
related to protecting the data belonging to individuals, confidentiality focuses on the
data contained within organizations and will require similar types of controls to

ensure both types of information are protected (Khalaf et al., 2024).

e Processing Integrity: integrity includes completeness, accuracy, validity and
timeliness. Additionally, it includes the appropriate authorization associated with
processing, and includes all levels of processing, from data collection, data
processing, and ultimately the result (output) of the processed data. Integrity assures
that the computing system will effectively and accurately perform all required
functions at the different stages of processing including the collection of data via
input through processing, and the ultimate output of processed data (Al-Dmour et

al., 2019).

e  System Availability: Availability is the ability of a systematic computing
system to work in accordance with pre-defined timelines and meet the operational
objectives of an organization by enabling users to complete their assignments on the
system when they require access and take advantage of the system at all times in

order to meet those objectives (Jaskdlski, 2022).
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-Artificial Intelligence and Accounting Information Systems’ Reliability in
Banking:

The application of artificial intelligence (Al) to enhance the reliability of an
Accounting Information System (AIS) has become increasingly popular, with a
significant impact within the banking industry, as Al allows for the identification of
errors and the prevention of the occurrence of fraud through advanced technologies,
such as analytics (Al-Dmour et al. 2018). The use of artificial intelligence (Al) in the
audit process in Jordan to automate tasks and provide data analysis has contributed
to the improvement of the quality and accuracy of financial reports by reducing
human error.

By means of expert systems, machine learning, robotics, and including other
automated systems, the efficiency of business operations is enhanced while also
assisting in creating sound and accurate financial reporting frameworks. There are
many advantages associated with utilizing Al with AlS, as demonstrated by Ali et al.
(2024). However, implementation challenges are evident when implementing Al
systems in developing countries such as Jordan, where current infrastructure does
not have adequate resources for implementing Al systems and there are still no
established regulations for incorporating these systems within business operations
that align with international standards and guidelines. As Al technology evolves, the
reliability and validity of any AIS will improve as long as the AIS can adapt quickly to
the rapid changes within Al technology and thus provide the basis for reliable and
quality financial and administrative audits, as well as creating a more competitive

environment for banks and financial services in Jordan and elsewhere.

Top of Form
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4-Methodology:

-Research Design:
Due to focusing on banks in Jordan, this research can be classified as applied
research. The research also has the characteristics of an exploratory research study,
as it tries to determine how Al could affect AIS reliability, and it is non-experimental,
as it involved no external interventions and was conducted in a natural, cross-
sectional setting (Sekaran & Bougie, 2016).
5-Study Population and Sample:

The study population comprises banks listed on the Amman Stock Exchange, with
a total of 15 banks, including 13 commercial banks, and 2 Islamic banks. Because of
the small size of the population, the organizational level census approach was used.
The individual level of the participants was reached through a structured
questionnaire administered to employees from both the head offices and branches
of the selected banks. A comprehensive survey was used to gather information from
all of these banks® employees in order to meet the requirement to collect data from
each of the banks represented in the study population.
A total of 300 electronic questionnaires were sent out, of which 236 responses were
returned, resulting in an approximate 79% response rate. The respondents were
randomly selected from each bank for the purpose of making the sample
representative. Participants included all Managers, Deputy Managers, Assistant
Managers and Senior Employees working in Accounting, Accounting Information
Systems, Information Technology, Finance, Banking, and Business Administration.
These participants were specifically chosen for their direct involvement with
Accounting Information Systems and requisite level of knowledge to use Artificial

Intelligence applications.
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-Data Collection Methods:

The study employed the descriptive-analytical methodology to gather data and
perform a thorough investigation of the components and elements related to the
study. This method is one of the most popular methods of applied research because
it highlights the characteristics and components of a given phenomenon, and it also
provides an overall description and analysis of that phenomenon. This method
allows one to discover truths and gain insight into a particular area of inquiry.

The study used the following sources to collect data for this study:

« Secondary Sources: The secondary sources include books, academic research,
theses and dissertations, scientific journals, articles, and periodicals that relate to the
topic and variables of the study and could be found through library or online
resources. Secondary sources were referenced in the development of the theoretical
framework for this study.

« Primary Sources: The primary sources consist of all the scientific tools developed
by the researcher to gather primary data from the population sampled for this study.
The primary data collection tool for this study was a questionnaire, which was
created specifically to collect data related to the variables in the study model from
various secondary sources (Al-Dmour, 2018; Al-Qasaimeh & Abu Salim, 2021; Al-
Sharif etal., 2019).

The survey was designed in order to fulfil the study objectives, and test the study
hypotheses, so that the responses collected from participants would provide a basis
for identifying field data relative to the dimensions associated with both the
dependent and independent variables utilized among the study.

The survey consisted of two sections:

$2026 021122 1848 35 gy (S sutall 5 S 3NN ol Slaslall Lorsla iy iy ¥l h sl pylald il Mona




The Impact of Adopting Artificial Intelligence Enas Abufarha

1. Section One: Demographics or Personal information contains questions about
the job traits of the employees within the area of analysis, such as experience,
educational qualification, academic specialization, professional certificates, job title,
and workplace; providing a clear profile of the respondents’ personal and
professional attributes relevant to the area of analysis.

2. Section Two: Study factors are made up of items that are related to the study's
factors and grouped by their dimensions, which are used to assess the surveyed
parties' perceptions about the application of these factors in the Jordanian banks
whose stocks can be purchased on the Amman Stock Exchange.

The independent variable, Al, was measured through 24 items divided across three
sub-dimensions: expert systems, machine learning, and robotics, with eight items per
dimension.

The dependent variable, accounting information system reliability, was measured
using 25 items across five sub-dimensions: system security, information
confidentiality, privacy, system integrity, and system readiness, with five items per

dimension.

-Results of Descriptive Analysis and Hypothesis Testing:
-Instrument Validity Tests:

To measure all aspects and characteristics of the variables measured accurately
and correctly, we must be sure that the instruments used will produce accurate
results (validity). The validity of the instruments was established through both face
validity checks, which included checking for clarity in terms of both language and
concept, as well as field experts reviewing the instruments. Internal consistency or
reliability of the survey instrument was verified by conducting Cronbach’s Alpha
Test. The findings from the tests for internal consistency of the survey instrument can

be viewed in Table 1 below. The reliability coefficients for Cronbach’s Alpha
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exceeded the minimum recommended reliability coefficient of 0.60 and ranged from
0.616 to 0.871 (Sekaran & Bougie, 2016).

Table 1: Cronbach’s Alpha for Study Instrument

Variable Cronbach’s Alpha
Expert Systems 0.685
Auto Learning 0.654
Robotics 0.793
Artificial Intelligence 0.871
System Security 0.662
System Confidentiality 0.642
Privacy 0.616
System Integrity 0.648
System Readiness 0.743
Accounting Information Systems Reliability 0.902

On the other hand, Pearson's correlation coefficient was employed to ensure
independence among independent variables and avoiding significant
multicollinearity that could artificially inflate the coefficient of determination. Table
2. below, shows that correlations among the independent variables ranged from
0.582 to 0.685, which remains below 0.80, supporting the independence of artificial
intelligence dimensions.

Table 2 : Pearson’s Correlation Coefficient Among Independent Variables

Variable Expert Systems Machine Learning Robotics
Expert Systems 1.000

Auto Learning 0.685** 1.000

Robotics 0.582** 0.599** 1.000

(**) Significant at 0.01 level.
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-Model Testing:

The study used SMART-PLS for hypotheses analysis through a two-step model,
including a standard and structural model.

Standard Model Testing;

The use of Cronbach’s Alpha for the purpose of standard model testing
demonstrates high internal consistency with respect to reliability of the survey items.
Also, Composite Reliability (CR) offers evidence of similar robust internal
consistency. Cronbach’s Alpha values have ranged from 0.730 to 0.890, while the CR
values have ranged from 0.770 to 0.916 (Hair, 2016).

As Table 3 presents, Cronbach'’s alpha reliability coefficients of the survey item that
comprise each dimension have been reported as ranging between the values of
0.730 and 0.890, indicating all observed Composite Reliability (CR) values to be
statistically significant and acceptable. As for the CR values (RHO_a) range from
0.770 to 0.894, the RHO_c values have been observed to range from 0.829 to 0.916.
These values are deemed suitable, reflecting a high level of internal consistency and
reliability among the study items, thereby supporting their suitability for conducting
statistical analysis (Hair, 2016).

Table 3: Internal Consistency and Convergent Validity (SMART PLS4)

Average Variance = Composite Reliability
Dimension Variables
Extracted (AVE) RHO ¢ RHO_a
Artificial Expert Systems 0.677 0.862 0.770
Intelligence Auto Learning 0.715 0.883 0.800
Robotics 0.647 0.916 0.893
Security 0.542 0.841 0.838
Accounting
Confidentiality 0.522 0.831 0.827
Information
Privacy 0.528 0.829 0.827
Systems®
Integrity 0.610 0.864 0.894
Reliability

Availability 0.629 0.884 0.891
A S
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The indicator’s reliability and Average Variance Extracted represent the Convergent
Validity of the construct being measured. Outer Loadings are the basis for identifying
the reliability of an indicator. In short, all outer loadings associated with an indicator
must be above 0.70 in order for that indicator to provide a reliable measurement of
the construct it is measuring. Therefore, any indicator that has outer loading values
less than 0.70, as shown in figure 3 (items included in statistical analysis), was
excluded from analysis as it would decrease Cronbach's alpha and Composite
Reliability as well as decrease Average Variance Extracted (Hair, 2016).

Figure 3. Outer Loading Analysis Results after Item Removal

Convergent validity was further verified to assess the degree of correlation between
outcomes, when applying two different measures of the same construct. The Average
Variance Extracted (AVE) exceeded 0.5 for all variables, as shown in Table 3, which

confirms convergent validity in the measurement model (Hair, 2016).

a1s.
=~ assa
Baa_

azs_s

Discriminant validity measures how different a construct is, relative to other

constructs that may be contained within the same model. This research utilized the
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Fornell-Larcker approach to demonstrate that each dimension was more strongly
correlated to itself than to any other of its constituent sub-variables (see Table 4).

For instance, the internal correlation of the auto learning dimension with itself was
found to be 0.845, a number which exceeds its correlations with any other sub-

variable and as such, it meets the requirements for establishing discriminant validity.

Table 4: Fornell-Larcker Matrix of Correlations between Dimensions of

the Independent and Dependent Variables

Exper
Auto
Dimension t Robot | Securi = Confidenti = Priva | Integr = Availabi
Learni
s Syste ics ty ality cy ity lity
n
ms 5
Expert
s 0.762
Systems
Auto
0.585 0.845
Learning

Robotics 0492 0523  0.804

Security 0530 0499 0474  0.818

Confidenti
0.412 0.420 0.243 0.538 0.849
ality
Privacy 0.558 0473 0.353 0.537 0.666 0.811
Integrity 0473 0.395 0.258 0.495 0.641 0.770 0.874
Availability 0.549 0.434 0.264 0.511 0.596 0.744 @ 0.787 0.883

Structural Model:
Table 5 reflects the coefficients of determination (R?) used to analyze and assess the
structure of the study model, which is indicative of how much predictive capability

exists within the structural model. The results indicate that the dimensions of
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Artificial Intelligence are responsible for 34.3% of the variability in the reliability of
Accounting Information Systems. Nonetheless, the effects size (F?) of the dimensions
of Artificial Intelligence on the reliability of Accounting Information Systems is

considered strong, with a calculated value of 0.586.

Table 5: Coefficient of Determination (R?, F2) Results

Latent Variables Value Effect Size
Accounting Information Systems Reliability R2=0.343 Weak
Artificial Intelligence — Accounting Information Systems @ F2=0.586 Strong
Reliability

-Descriptive Statistics of Study Variables:
Description of Demographic and Personal Data:

This section gives an overview of the results of the demographics analysis of the
sample group that contains employees of Jordanian banking. The Summary contains
a description of the personal and professional characteristics of employees of the
various departments and divisions of the bank that have been put into the study. The
largest percentage of the sample group 33.1% were employees with between 5-10
Years of Experience. The second largest percentage 31.8% of employees in the
sample group were employees with less than 5 Years of Experience. Therefore, the
employees in the departments and divisions of the study are likely to possess the
knowledge and experience to carry out their work duties in a proficient and
professional manner.

Moreover, bachelor's degrees represent the largest group of holders among all
educational attainment groups (72.9% of the sample). In contrast, just over 1% (or

1.3%) of employees hold varying academic credentials other than diplomas (e.g.,
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certifications). Such diversity of educational backgrounds implies that employees in
each category possess a wide array of skills or knowledge within their discipline and
can therefore competently perform their responsibilities.

The finding that fewer than half of employees (44.1%) have areas of expertise
within accounting while less than 20% of employees have certification from a
recognized governing body demonstrates that employees have received adequate
formal academic training as accountants. Low levels of certification among
employees may be attributable to excessive workloads in conjunction with financial
and temporal limitations associated with pursuing certification thus adversely
affecting completion of certification criteria, particularly given that 38.5% of the total
population sampled classifies as an accounting professional requiring complete
concentration, commitment, and specialized skills.

The bank survey response distribution considers that the highest percentage of
employee representation in the total banking sector sample was at Cairo Amman
Bank (15.7%) while all other bank responses were generally evenly distributed. This
response distribution indicates that the data collected were representative across the
entire population of all banks that comprised the sample.

-Description of Main Variables and Sub-Dimensions in the Study:

This section gives the descriptive analysis results of the variables and
subdimensions of the main study according to the research model. Therefore, the
objective of this research is to obtain information on the findings regarding the
environment of this research using Banks listed on the Amman Stock Exchange as
the Environment for this Research.

The independent variable for this research study was Artificial Intelligence (Al)
which had three dimensions: Expert Systems; Machine Learning; and Robotics. The

table below demonstrates the levels of Banks in Jordan regarding their
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understanding of each dimension of Al, as well as their level of concern regarding the
use of Al

As indicated in Table 6, a mean of 3.792 and a standard deviation of 0.450
indicate that Banks generally had a high level of concern regarding Al. However, the
levels of concern about the three dimensions of Al varied from a medium level to a
high level. The ranking of the different dimensions of Al indicated that there was the
greatest level of concern regarding the use of machine learning with a mean of 3.897
and a standard deviation of 0.459, followed by expert systems with a mean of 3.825
and a standard deviation of 0.487, and finally, robotics with a mean of 3.653 and a
standard deviation of 0.616 representing the medium level of importance.

Table 6: Descriptive Statistics for Al and its Dimensions in Jordanian Banks

Dimension Mean | Standard Deviation Rank  Relative Importance
Expert Systems 3.825 | 0.487 2 High

Auto Learning 3.897 | 0.459 1 High

Robotics 3.653 0.616 3 Medium

Artificial Intelligence 3.792 | 0.450 High

Five dimensions were used to measure the dependent variable that represents the
reliability of accounting information systems: system security, confidentiality,
privacy, integrity and availability. This section describes measurement and scoring
this variable using the dimensions used to evaluate banks registered and listed on
the Amman Stock Exchange.

Table 7 shows that all banks perceive the reliability of accounting information
systems as a high priority with an overall score of 4.096 and a standard deviation of

0.441. Each of these five dimensions of reliability were considered of equal
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importance as well. In order of Most important to least important, the dimensions
were ranked as follows: Confidentiality (mean score 4.220; standard deviation
0.517); Privacy (mean 4.138; standard deviation 0.512); and Security (mean 4.028;

standard deviation 0.540), all were scoring high on importance.
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Table 7: Descriptive Statistics for Accounting Information Systems Reliability

Dimension Mean Standard Deviation Rank Relative Importance
Security 4.028 0.540 5 High

Confidentiality 4.220 0.517 1 High

Privacy 4138 0.512 2 High

Integrity 4.041 0.516 4 High

Availability 4.054 0.547 3 High

AIS Reliability 4096 0441 High

-Hypothesis Testing:

This section presents the results of hypothesis testing, using Path Analysis to
explore the impact of Al (as represented by expert systems, machine learning, and
robotics) on the reliability of accounting information systems, including its
dimensions (security, confidentiality, privacy, integrity, and availability) which are
represented in Table 8 below.

Table 8: Path Coefficients for the Main Hypothesis and Sub-Hypotheses

Hypothesis | Independent = Dependent Path Standard  T- P-
Variable Variable Coefficient = Deviation value | Value
(B)
Ho1 AlS Reliability 0.586 0.050 11.679  0.000
Ho14 Security 0.416 0.056 7.430 0.000
Ho1, Al Confidentiality = 0.466 0.047 9.971 0.000
Ho13 Dimensions Privacy 0.523 0.048 10.887  0.000
Hol, Integrity 0.526 0.047 11162  0.000
Hols Availability 0.521 0.047 11119  0.000
R?=0.344
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The primary hypothesis is to identify the relationship between Al and the reliability
of Accounting Information Systems for banks that are listed on the Amman Stock
Exchange with the hypothesis posits: “There is no statistically significant effect at the
0(<0.05 significance level of Al, in terms of its dimensions (expert systems, machine
learning, robotics), on the reliability of accounting information systems in banks
listed on the Amman Stock Exchange.”

To test this hypothesis and its sub-hypotheses, Path Analysis was conducted, and
the results are as follows:

The value of R? = .344, this means that Al by dimension (Expert Systems, Machine
Learning, Robotics) accounts for 34.4% of the variance in Accounting Information
Systems' reliability for banks listed on the Amman Stock Exchange.

The Path Analysis results show that there is a statistically significant relationship
between Al by dimension and the reliability of Accounting Information Systems at
the following value(s): B = .586; T = 11.679; p = .000. Therefore, the null hypothesis
is rejected, and the alternative hypothesis is accepted, which states:

"There is a statistically significant effect at the (@ < 0.05) significance level of
Al dimensions (expert systems, machine learning, robotics) on the reliability of
accounting information systems in banks listed on the Amman Stock
Exchange."

The results indicate Al has a high impact on security systems with an impact factor
of 0.416 and a calculated T value of 7.430 (Sig T = 0.000) demonstrating statistically
significant effects on system security at the (0 < 0.05) level, thus rejecting first sub-
hypothesis and supporting Alternative Hypothesis, namely:

"There is a statistically significant effect at the (0 < 0.05) significance level of artificial

intelligence, in terms of its dimensions (expert systems, machine learning, and
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robotics), on the security of accounting information systems in banks listed on the
Amman Stock Exchange.”

The findings clearly indicate that Al technology has reached an emerging point in its
development and application, demonstrating a strong level of influence over system
confidentiality. The effect has a B-value of 0.466 and a T-value of 9.971 (p-value =
0.000), proving to be statistically significant at a 5% level of significance (O < 0.05).
As such, the null hypothesis for this dimension cannot be supported; therefore, the
alternative hypothesis is accepted:

"There is a statistically significant effect at the (O < 0.05) significance level of
artificial intelligence, in terms of its dimensions (expert systems, machine learning,
and robotics), on the confidentiality of accounting information systems in banks
listed on the Amman Stock Exchange."

The results also show that intelligent systems significantly affect human system

privacy based on the B value of .523 and T-value of 10.887 (Sig T < 0.000),
confirming that it has a statistically significant effect (Q = 0.05); therefore, the Third
Sub-Hypothesis is rejected, and the following alternate is accepted:
"There is a statistically significant effect at the (0 < 0.05) significance level of artificial
intelligence, in terms of its dimensions (expert systems, machine learning, and
robotics), on the privacy of accounting information systems in banks listed on the
Amman Stock Exchange.”

In addition to this, there is a strong statistical correlation between System Integrity
& Al, with a B of 0.526 & a T of 11.162 (SIG T=0) demonstrating the relationship has
a statistically significant effect at 0L < 0.05; therefore, the fourth sub-hypothesis is

rejected in favor of an alternative hypothesis that states:
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"There is a statistically significant effect at the (& < 0.05) significance level of
artificial intelligence, in terms of its dimensions (expert systems, machine learning,
and robotics), on the integrity of accounting information systems in banks listed on
the Amman Stock Exchange."

Finally, the analysis confirms a significant impact of artificial intelligence on system
availability, with a B value of 0.521 and a T-value of 11.119 (Sig T = 0.000). This
result demonstrates a statistically significant effect at the (0 < 0.05) level, leading to
the rejection of the fifth sub-hypothesis and acceptance of the alternative one, which
states:

"There is a statistically significant effect at the (00 < 0.05) significance level of artificial
intelligence, in terms of its dimensions (expert systems, machine learning, and
robotics), on the availability of accounting information systems in banks listed on the

Amman Stock Exchange.”

-Discussion:

According to research results exposed by Banks traded in Amman Stock Exchange,
a great deal of growing interest among Banks in adopting Artificial Intelligence (Al)
technologies through the introduction of Expert Systems, Machine Learning and
Robotics into their existing operations. Banks plan to utilize these techniques to
improve financial performance and to make their accounting applications more
efficient when processing financial data. Although the specific level of
implementation differed amongst banks, as revealed by the descriptive statistics,
however, there was a general agreement amongst all the banks in the Amman Stock
Exchange that they are very serious about adopting Al applications into their existing
operations. Each bank's commitment to adopting Al applications parallels other

current studies that clearly indicate the improving role of Al on financial /
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operational performance in many of the same types of businesses (Gupta, 2024;
Kulkarni, 2024).

Additionally, the results of the study illustrate that the banks placed an enormous
emphasis on the reliability of their accounting information systems and that the
Banks are placing a great deal of importance and investment into security,
confidentiality and data Integrity in order to be able to build trust and maintain the
resiliency of their accounting information systems against security threats. Thus, this
finding also coincides with previous research showing that banks are taking steps to
significantly enhance the reliability of their Information Systems (Al-Dmour et al,,
2019; Khalaf et al., 2024).

The analysis further revealed a statistically significant positive effect of Al
dimensions, namely expert systems, machine learning, and robotics, on accounting
information systems® reliability, and its various aspects, including security,
confidentiality, privacy, processing integrity, and system'’s availability. These insights
reinforce similar findings, such as Ali et al. (2024); Askary et al. (2018); Li and Zheng
(2018), which demonstrated a strong relationship between Al applications and the
reliability of accounting information systems in financial institutions (Ali et al., 2024;
Askary etal., 2018; Li, 2018).

As a result, the integration of Al technologies can support the establishment of a
sound base for accounting information that fosters confidence from clients and
investors while facilitating the overall improvement of transparency within Financial
Institutions. The research findings indicate that there is a positive correlation
between the application of Al techniques on the reliability of banking information
systems; this model demonstrates the ability of Al technologies to enhance the

accuracy, speed, and processing of data associated with an organization's operations.
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These results reaffirm the findings of previous studies demonstrating how advanced
technologies can be used to enhance the operational efficiencies of organizations
across numerous industries requiring high accuracy and reliability, such as Banking.
Thus, there is further justification for promoting Al as a tool for developing banking
accounting information systems and providing an avenue for future sustainable
competitive advantage.
-Future Recommendations:

Based on the empirical results and their academic interpretation, the study offers
the following recommendations:
1. Strategic Integration of Al into Accounting Systems
Banks are encouraged to embrace a strategy of embedding Al technologies within a
broader framework of governance/risk management in order to achieve maximum
reliability of the Accounting Information System.
2. Prioritizing Security and Data Protection via Al Applications
The effect of Al on security/confidentiality is significant; therefore banks should
increase their utilization of Al-enabled monitoring tools and intelligent access
controls as a safeguard for sensitive accounting data.
3. Aligning Internal Controls with Al
Integrating Al applications, especially expert systems and machine learning, with
internal audit and continuous monitoring provides greater processing integrity and
therefore greater reliability of the systems.
4. Investing in Human Capital and Al Competencies
In order to sustain the continued positive impact of ai on the reliability of accounting
information systems (AIS) depends upon banks providing employees with
specialized training to improve their ability to efficiently use and operate Al-based

accounti ng systems.
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5. Positioning AIS Reliability as a Strategic Digital Transformation
Outcome

Banks should consider the reliability of their AlS, as a direct outcome of their digital
transformation initiatives, as a key organization outcome in order to achieve the
long-term financial return of the adoption of Al.
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This study aims to examine the impact of BPR (business process reengineering) on SCA (sustainable
competitive advantage) and the moderating role of financial technology within a Jordanian Commercial
Banks. The study data were collected from 205 top and middle managers in Jordanian Commercial Banks.

This paper utilized (PLS-SEM) using SmartPLS4 software to assess the measurement, structural models as
well to test hypotheses. According to the findings, BPR (business process reengineering) has a positive
impact on SCA (sustainable competitive advantage) (B =0.678,t=15.282,p <0.000) and (R? = 0.876),
which means that 87.6% of the variance in SCA (sustainable competitive advantage) has been explained by
BPR (business process reengineering). Moreover, financial technology moderates the relationship between
business process reengineering and sustainable competitive advantage, as well the weak effect size, which
may be a result of several possible factors in the Jordanian context, including the disparity in the level of
adoption of financial technology among banks due to regulatory restrictions, in addition to the lack of
availability of an integrated digital infrastructure. Also, the study revealed that this paper contributes to the
resource-based and dynamic capabilities views by demonstrating the impact of BPR (business process
reengineering) on SCA (sustainable competitive advantage) and the moderating role of financial technology

variables.
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The Moderating Role of Financial Technology Abdlaziz Sadaga and Khaled AlShawabkeh

1. Introduction:

Modern organizations face a host of challenges that require them to continually
develop and research in a highly competitive environment. Many view this type of
competition as a logical consequence of the organization's limited capabilities and
potential. Organizational operations have entered a new era of competition,
transforming the environment from a slow-moving one to one characterized by
rapid turbulence. As a result of successive technological developments, accompanied
by the evolution in the use of administrative approaches, which aimed primarily to
support the organizations' ability to reach competitive advantages, many
organizations have adopted business process reengineering (BPR) because it is
regarded as one of the Managerial approaches aligned with the developments
brought about information and communications technology, and it focuses on
improving management efficiency and effectiveness.

According to Tekka (2021), organizations adopt the philosophy of business process
reengineering to define their business process model and achieve sustainable
competitiveness in a competitive environment. Therefore, many organizations have
recognized that business process reengineering has become a necessary strategic
alternative due to the shift in competition from cost and quality towards flexibility
and responsiveness, which positively contributes to enhancing the organization's
value (Nazif, 2022; Nadji, 2024). Furthermore, a BPR (business process
reengineering) strategy is considered one of the cornerstones in succeeding SCA
(sustainable competitive advantage) (Olannye et al. 2023). Okoisama et al. (2022)
argue that business process reengineering plays a role in organizational

sustainability.
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Nargesi and Bazaee (2022) also emphasized the need to focus on reengineering
business processes in technological aspects due to their positive impact on achieving
the goals of knowledge-based IT organizations. Al-Qararah (2023) highlights the
positive influence of financial technology infrastructure on competitive advantage,
while Subanidja et al. (2022) highlights the direct and indirect effects of FinTech
(financial technology) on SBP (sustainable banking performance) and the
achievement of CA (competitive advantage).

Given the hypercompetition among Jordanian commercial banks and the diverse
financial services they offer to maintain their survival and market share, Jordanian
commercial banks must have a competitive weapon to defend against and repel
attacks from other banks, while also capitalizing on opportunities and adapting to
the changing banking market. Consequently, Jordanian commercial banks must
adopt a business process reengineering approach, leveraging financial technology to
challenges they encounter. previous researches have addressed both Business
Process Reengineering (BPR) and Sustainable Competitive Advantage (SCA)
separately, the interactive relationship between them, particularly in light of the
transformative role of FinTech, has not received sufficient attention, especially in the
banking environment of developing countries like Jordan. Therefore, a lack of
integrated studies that combine the concepts of Business Process Reengineering and
FinTech within a single framework that explains how technology can enhance the
influence of BPR (business process reengineering) on SCA (sustainable competitive
advantage), as well, the limited geographical focus of previous research, with most
studies concentrated in advanced economic environments, while the Jordanian
banking environment still suffers from gaps in understanding how to leverage
FinTech to enhance competitive sustainability, and the absence of recent applied

studies that utilize advanced analytical tools such as PLS-SEM to examine the
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complex relationship between the three variables BPR, FinTech, and SCA.
Consequently, this gap highlights that the conditional (interactive) links between
process reengineering and sustainable competitive advantage through the
transformative role of fintech are not yet sufficiently understood in the Jordanian
context.

Also, the practical significance of the study can be explained as Jordanian
commercial banks face intense competition in a small and rapidly changing market.
Therefore, it has become essential to adopt a comprehensive re-engineering of
banking operations, integrated with fintech solutions, to reduce costs, increase
flexibility, and enhance customer experience. As well as the current study also
enables the expansion of the theoretical perspective of management engineering
through an applied integration between BPR (business process reengineering) and
FinTech (financial technology) into a single ideal that explains how to reach a SCA
(sustainable competitive advantage).

Therefore, the current study focuses on the importance of financial technology as a
moderating factor in the effect of BPR (business process reengineering) on Jordanian
commercial banks SCA (sustainable competitive advantage).

To achieve the objectives of this study, its contents were divided into six parts,
beginning with a literature review and research hypotheses, followed by the
methodology and results, then the discussion, practical and theoretical applications,

and finally the conclusion.
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2. Literature Review and Research Hypotheses
Business Process Reengineering:

Business process reengineering (BPR) is considered a contemporary management
concept that has coincided with the rapid developments in information and
communications technology (ICT), which focuses on achieving management
efficiency and effectiveness (Andrea and Santoso, 2020). The primary goal of BPR is
to close gaps in the traditional system of divisions of labor by leveraging rapidly
changing and growing information technology and integrating multiple different
activities. It also aims to recreate operational processes and activities that add value
to customers by providing flexibility, transformation, radical organizational redesign,
adaptability, and achieving differentiated results while remaining competitive (Nneji,
2023).

It is an administrative approach that differs from other approaches to organizational
change and transformation because of its potential to bring about radical
transformations in the structures and processes of organizations, it is the essential
axis for organizations to move towards achieving their goals and enhancing their
performance at the strategic and operational levels (Al-Hattab and Khashman,
2023). Afnan et al. (2022) also confirmed that business process reengineering
represents a part of reengineering in general, as it represents an approach to
changing business processes that have weaknesses in the process. According to
Siregar's (2021) the business process reengineering represents a traditional method
of reinventing business processes that relies heavily on managerial acumen,
innovation, and common sense when it comes to correcting the administrative path.
Therefore, business process reengineering emphasizes abandoning old business

processes entirely in favor of developing completely new business processes.
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Financial Technology:

The evolution of technological practices in recent years has led to significant
interest from practitioners and researchers in financial technology (FinTech) field.
Many studies have clarified the basic assumptions underlying the field of FinTech
(financial technology), as well as the mechanisms required to develop this field,
leading to the evolution of the uses of FinTech in the contemporary business
environment, which is characterized by dynamism and change, this reflects how
technology significantly contributes to achieving goals that enhance organizational
performance (Campanella et al, 2023), as these digital technologies provide
financial services that help in developing or modifying novel corporate models
(Feyen etal. 2021).

Harris et al. (2022) defined it as a practical, applied revolution supported by
technology that have an effect on financial services. Wu (2024) defined financial
technology as a set of technologies that play a positive role in improving and
developing financial services and products through innovative technological tools.
Meanwhile, Ko and Luo (2025) defined financial technology as a targeted set of
technological tools and means that facilitate the provision of banking services..

One of the most important technological developments in the financial services
sector is financial technology, which is primarily driven by the field of information
technology. The main areas of focus for financial technology (FinTech) are payment
and lending services, as well as personal financial advisory services, crowd funding,
virtual currencies, and cybersecurity (Suryono et al. 2020). Therefore, BPR (Business
Process reengineering) is one of the most important approaches that helps provide
practical and operational solutions for organizations by focusing more on customers

and responding quickly to market changes. The Business Process reengineering
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strategy in terms of business process redesign, dedicated team, business process
improvement, and business process change strategy positively impacts banks'
sustainable competitive advantage (Olannye et al. 2023).

Also, Achieving survival goal in the banking sector requires banking institutions to
empower their employees, have a technological infrastructure to improve current
business processes, and adopt a modern change strategy, therefore, Aligning the
requirements of business process reengineering with available technologies
improves and enhances the performance of banking institutions in the long term
(Hidayatullah et al. 2024).

Sustainable Competitive Advantage:

The term of sustainable competitive advantage (SCA) has gained significant
prominence in management literature, which emphasizes that most organizations
strive to meet the basic requirements for achieving sustainability in their competitive
advantage. It is the fundamental basis upon which organizations are built and the
long-term benefit achieved through the application of a unique value creation
strategy. This framework illustrates the organization's ability to cope with changes
and conditions in the markets and competition while maintaining its long-term
advantage (Kazemi et al. 2024). According to Clauss et al. (2021), SCA (sustainable
competitive advantage) enables organizations to leverage their advantages more
significantly and differentiate themselves from competitors in the long run, ensuring
a position that competitors cannot reach. Therefore, Kazemi et al. (2024)
emphasized that achieving a SCA (sustainable competitive advantage) requires from
organizations continuously improve their strategic and organizational practices
related to both their business approach and operational requirements, as this type of

improvement enables them to achieve dominance over competitors.
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Al-Shawabkeh (2024) also emphasized that organizations seeking to achieve a
sustainable competitive advantage must first capitalize on their strengths and
available opportunities, in addition to exploiting gaps in their business structures,
through the quality of their products or services and their efficiency in managing the
resources available to them, in addition to the innovative means required to respond
to customer needs, which requires having a special kind of thinking and long-term
future visions.

It is a clear that sustainable competitive advantage reflection of organizations
investing in and adopting strategies to achieve long-term operational benefits, while
their current or potential competitors do not adopt such strategies or would not
obtain the same benefits if they did (Pu et al. 2023).

Similarly, Malik et al. (2023) emphasized that a SCA (sustainable competitive
advantage) reflects the unique adoption of a strategy that competitors cannot imitate
in order to create value, which enables meeting all needs in the present or future.
This requires possessing a mix of resources and capabilities that competing
organizations do not have.

The proposed research model, as illustrated in Figure 1, reflects these concepts.
Business Process Reengineering and sustainable competitive advantages:

Mohamad Abadi et al. (2023) and Amiri et al. (2022) explained that conducting a
comprehensive analysis of both the internal and external environment of an
organization contributes to achieving its SCA (sustainable competitive advantage).
Whereas, analyzing an organization's internal environment allows for the
identification of its strengths, which can include financial resources, expertise,
technology, and unique capabilities (Bagheri et al. 2024). It also identifies its

weaknesses, which can include operational issues, technology development needs,
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or management problems (Nurcholis, 2021), Furthermore, the organization's
identification of available opportunities and threats reflects its analysis of the
external environment within its business context and the business sector in which it
operates, opportunities may arise from changes in customer needs, competitor
behavior, changes in laws and regulations, or technological advancements, threats,
on the other hand, reflect the unexpectedly high level of competition resulting from
several transformations (economic transformations, changes in customer
preferences, technological problems). Therefore, the preceding comprehensive
analysis, based on a foundation of accurate information, enables organizations to
formulate strategies that achieve extraordinary levels of performance, which in turn
leads to attaining competitive advantages that are difficult to imitate (Azeem et al.
2021).

Based on the above, the following hypotheticals are:

H;: business process reengineering has a significant positive impact on sustainable
competitive advantage at the Jordanian Commercial Banks.

The Moderating role of Financial Technology:

Al-Shammari (2023) explained that the main objective of the business process
reengineering approach is to radically redesign all organizational processes and
procedures in order to improve efficiency and reduce costs to the extent that it
contributes to supporting the organization's competitive capabilities. Therefore, to
illustrate the interactive impact of integrating business process reengineering (BPR)
and FinTech in enhancing competitive capabilities of organizations, Khan et al.
(2025) emphasized that aligning BPR elements with the positive contributions of
financial technology (FinTech) improves resource utilization, leading to execution
the required operations quickly and ensuring quality in the decision-making, thus

achieving sustainability in its competitive sense. Therefore, Financial technology as
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an approach for adapting to the rapid changes and developments in the digital age,
usually represents the facilitating factor that enhances the impact of business process
reengineering on sustainable competitive advantage (Bagwa, 2025).

The proposed interaction between BPR (Business process reengineering) and
FinTech (financial technology) and its impact on SCA (sustainable competitive
advantage) is captured in the following hypothesis:

H; financial technology moderate the relationship between business process
reengineering and sustainable competitive advantage at the Jordanian Commercial
Banks.

3. METHOD:

To achieve the objectives of this study, a descriptive and analytical (quantitative)
approach was adopted because it enables the systematic measurement and
statistical analysis of relationships among clearly defined variables. as well examines
direct and moderating effects using PLS-SEM techniques. Moreover, the quantitative
approach supports objective analysis, validity and reliability assessment, and
generalization of findings across Jordanian commercial banks. The study population
was defined as all top and middle management managers working in (12) Jordanian
commercial banks. The study sample was selected using a stratified random sample
of 431 managers based on this sample size and the overall population size, and using
a 5% margin of error, the appropriate and representative sample size for the study
population was 205 managers. To ensure an acceptable response rate, 240
questionnaires were distributed, of which 210 were returned, representing a rate of
87.5%, this rate is higher than the required rate of 85% according to De Vaus (1986).

All returned responses were valid for analysis.
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Financial Technology
(FINTECH)

Change Superior
Readiness Efficiency
Management
Commitment
Strategic Superior
Alignment Innovation

Process Superior
Redesign Responsiveness

The study adopted a questionnaire as the primary tool for collecting primary data

Sustainable Competitive
Advantage
(BCA)

Business Process
Reengineering

(BPR)

Figure 1. Research model

from respondents. The questionnaire comprised 54 items and employed a five-point
Likert scale. Regarding the indicators for measuring the study variables, the study
relied on the work of Hashem (2020), Hameed et al. (2021), Fetais et al. (2022),
Alrawajihalbgoom & Almahirah (2022), Al-Hattab & Khashman (2023), and Ali and
Mohammed (2024) in measuring BPR (Business process reengineering). As well as
the SCA (sustainable competitive advantage) items was measured based on Elidemir
et al. (2020), Zakariya and Salih (2023), Al Shawabkeh (2024). Finally, the
moderating variable (financial Technology) was measured through items developed
from Dwivedi et al. (2021), Subanidja et al. (2022), Lontchi et al. (2023), Krah et al.
(2024), and Harsono and Suprapti (2024).

The primary data analysis for the study variables was based on the partial least
squares (PLS) analysis method using structural equation modeling (SEM) technique.
The PLS-SEM methodology is characterized by two main components: (1) the

measurement model, and (2) the structural model (Hair et al, 2022), which is
A
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suitable for different and multiple regression equations estimated simultaneously
(Hair et al., 2021).

The validity and reliability of the measurement instrument were assessed using
established PLS-SEM criteria. Convergent validity was examined through factor
loadings and Average Variance Extracted (AVE), while reliability was verified using
Cronbach’s alpha and composite reliability. Discriminant validity was confirmed
using the Fornell—Larcker criterion and the HTMT ratio (Hair etal.,, 2021).

Table 1 shows that the normality values for business process reengineering

Construct Mean Standard Skewness Kurtosis
Deviation

BPR 3.874 0.738 -0.744 0.682

FINTECH 3.853 0.758 -0.570 0.112

SCA 4.033 0.742 -0.749 0.903

4. RESULTS:

Table 1 shows that the normality values for business process reengineering,
sustainable competitive advantage, and financial technology, in terms of the
Skewness and Kurtosis indices, were within acceptable limits (+1.0) and (+2.0),
respectively, reflecting that the variables followed a normal distribution.

To verify the measurement model for the study variables, the outer loadings rates of
the indicators were evaluated, and their reliability level was determined (Hair et al,,
2022). Table 2 shows that all values for the outer loadings rates exceeded the
threshold of 0.708 set by Hair et al. (2022), and all were statistically significant
except for item SE1, which had a loading rate of (0.623). The table also showed the
level of reliability values, as all values were within the statistically acceptable range
of 0.70 to 0.95 as defined by Hair et al. (2022). Furthermore, to verify convergent
validity, table 2 indicates the AVE values which equaled or exceeded the specified

threshold.
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As well, to verify discriminant validity, Fornell-Larcker and heterotrait-monotrait
ratio analysis were used (Hair et al., 2022). The results in Table 3 of the Fornell-
Larcker criterion show that all the variables investigated are distinct from each other,
indicating a lack of conceptual overlap between the indicators, as the square root of
the AVE values was greater than its highest correlation with any other variable.

Looking at the values shown in Table 4, which express the values of the HTMT
matrix, it is noted that the majority of the values of the heterotrait-monotrait
criterion were statistically significant, being less than the value (0.850). This shows
the conceptual convergence between the variables under investigation, as well, there
are some relationship values that exceeded the threshold (0.850), which can be
explained by the similarity of some individual responses or the result of theoretical
overlap between the variables. These results support the validity of the measurement
model and its discriminant validity (Hair et al. 2022).

Table 2. Reliability and validity

Composit
Average | Cronbach’ | Reliabilit | e
Outer
Indicator Variance | s  Alpha | y (rho_a) | Reliabilit | Decisio
Construct Loading
s Extracte | >0.70 and | >0.70and | y (rhoc) | n
s>0.708
d>0.50 <0.95 <0.95 >0.70 and
<0.95
CR1 0.882 Accept
CR2 0.906 Accept
Change CR3 0.850 Accept
0.759 0.936 0.937 0.950
Readiness CR4 0.889 Accept
CR5 0.886 Accept
CR6 0.832 Accept
MC1 0.867 Accept
Management MC2 0.835 Accept
0.745 0.931 0.932 0.946
Commitment MC3 0.889 Accept
MC4 0.858 Accept
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MC5 0.872 Accept
MC6 0.856 Accept
SA1 0.857 Accept
SA2 0.898 Accept
Strategic SA3 0.900 Accept
0.741 0.930 0.933 0.945
Alignment SA4 0.790 Accept
SAS 0.851 Accept
SAb 0.864 Accept
PR1 0.876 Accept
PR2 0.857 Accept
Process PR3 0.887 Accept
0.742 0.930 0.931 0.945
Redesign PR4 0.811 Accept
PR5 0.880 Accept
PR6 0.855 Accept
SE1 0.623* Deleted
SE2 0.839 Accept
Superior
SE3 0.890 0.712 0.864 0.867 0.908 Accept
Efficiency
SE4 0.834 Accept
SES 0.809 Accept
sQ1 0.897 Accept
SQ2 0.905 Accept
Superior
SQ3 0.914 0.821 0.946 0.946 0.958 Accept
Quality
SQ4 0.910 Accept
SQ5 0.906 Accept
SI1 0.880 Accept
SI2 0.930 Accept
Superior
SI3 0.934 0.853 0.957 0.957 0.967 Accept
Innovation
Sl4 0.926 Accept
SIS 0.949 Accept
Superior SR1 0.919 Accept
Responsivenes | SR2 0.897 0.829 0.948 0.948 0.960 Accept
3 SR3 0.918 Accept
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SR4 0.910 Accept
SR5 0.908 Accept
FT1 0.867 Accept
FT2 0.901 Accept
FT3 0.843 Accept
FT4 0.876 Accept
FT5 0.905 Accept
FinTech 0.721 0.957 0.960 0.963
FT6 0.876 Accept
F17 0.783 Accept
FT8 0.758 Accept
FT9 0.830 Accept
FT10 0.841 Accept

* The acceptable range for factor loadings was from 0 to 1. According to Hair et al.
(2019), factor loadings greater than 0.708 are considered strong and reliable,
indicating a robust correlation between latent factors and their indicators.

Table 3. Discriminant validity: Fornell-Larcker criterion

CR MC SA PR SE SQ Sl SR FT

CR 0.871

MC 0.870 0.863

SA 0.856 0.887 0.861
PR 0.851 0.857 0.878 0.861
SE 0.743 0.749 0.810 0.822 0.844

SQ 0.796 0.834 0.839 0.875 0.837 0.906

N| 0.776 0.821 0.817 0.797 0.741 0.845 0.924
SR 0.805 0.824 0.833 0.848 0.793 0.860 0.855 | 0.910
FT 0.762 0.752 0.822 0.841 0.794 0.842 0.757 | 0.823 0.849

Note: CR = Change Readiness, MC = Management Commitment, SA = Strategic
Alignment, PR = Process Redesign, SE = Superior Efficiency, SQ = Superior Quality, SI

= Superior Innovation, SR = Superior Responsiveness, FT = Financial Technology.
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Table 4. Heterotrait-monotrait ratio (HTMT) — Matrix

CR MC SA PR SE SQ S| SR FT
CR
MC 0.930
SA 0.917 0.949
PR 0.911 0.920 0.943
SE 0.823 0.832 0.904 0.915
SQ 0.845 0.887 0.895 0.933 0.925
Nl 0.820 0.871 0.864 0.844 0.815 0.888
SR 0.853 0.876 0.886 0.903 0.874 0.908 0.898
FT 0.801 0.791 0.872 0.890 0.872 0.884 0.785 0.861

Note: CR = Change Readiness, MC = Management Commitment, SA = Strategic
Alignment, PR = Process Redesign, SE = Superior Efficiency, SQ = Superior Quality, SI
= Superior Innovation, SR = Superior Responsiveness, FT = Financial Technology.
Regarding the evaluation of the structural model, the coefficient of determination R?,
effect size f2, and predictive significance Q> were used, following the
recommendations of Hair et al. (2022). This involved using higher-ranking and
excluding lower-ranking variables values (Sarstedt et al., 2020). Table 5 shows that
the R? value for SCA (sustainable competitive advantage) was 0.876, indicating that
BPR (business process reengineering) explained 87.6% of the variance in for SCA
(sustainable competitive advantage) among Jordanian commercial banks.

Table 5. Coefficient of determination (R?)

Construct R?

SCA 0.876
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According to Hair et al. (2022) regarding effect size f2 values, the results in Table 6
showed the effect size f2 values for business process reengineering in sustainable
competitive advantage, and the interaction between business process reengineering
and financial technology in sustainable competitive advantage, which amounted to
1.091 and 0.012 respectively, and are classified as large and Negligible.

Table 6. f2 effect size

Path 2 Effect Size
BPR = SCA 1.091 Large
BPR X FT = SCA 0.012 Negligible

Note: BPR = Business Process Reengineering, SCA = Sustainable Competitive
advantage, FT = Financial Technology.

Note?>0.02 (Small effect); f2>0.15 (Medium effect), 2> 0.35 (Large effect)

To complete the evaluation of the structural model, a Q2 evaluation was performed
using Stone-Geisser's Q? test measured using blindfolding procedures to attain the
cross-validated redundancy measure for the dependent variable (Hair, et al., 2019).
Table 7 presents the cross-validated redundancies for sustainable competitive
advantage. As shown in Table 7, Q? is greater than zero, suggesting model predictive
relevance (Henseler et al., 2009).

Table 7. Values of the predictive relevance Q? predict

Construct Q predie

SCA 0.874
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To test the study hypotheses, partial least squares analysis through structural
equation modeling (PLS-SEM) was used with SmartPLS 4 software to assess the
significance of the relationships in the structural model. According to Figure 2 and
the values in Table 8, all path coefficients are statistically significant. To validate the
two hypotheses, the direct impact of business process reengineering on sustainable
competitive advantage and the interaction impact on the independent variable were
investigated.

Table 8 shows that business process reengineering has a stronger impact on
sustainable competitive advantage (ﬁ: 0.678, r=15.282, p<0.000), confirming
strong support for the first hypothesis.

Similarly, the interaction terms representing business process reengineering x
financial technology (ﬁ:0.028, r=2.130), with a p-value of 0.033, indicated
statistical significance (p < 0.000). Therefore, Hypothesis 2 is supported. This means
that the interactive intervention of financial technology added value to the
effectiveness of BPR (business process re-engineering) in SCA (sustainable
competitive advantage). FinTech (Financial technology) played its role as an
accelerator of results, especially in cases where technology facilitates the
implementation of new designs more quickly or on a wider scale, despite the weak
effect size, which may be a result of several possible factors in the Jordanian context,
including the disparity in the level of adoption of FinTech (Financial technology)
among banks due to regulatory restrictions, in addition to the lack of availability of

an integrated digital infrastructure.
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Table 8. Hypothesis Results

Hypothesis Beta SE T-Value | P- Conclusion
Value
H; | BPR— SCA 0.678 0.044 15.282 0.000 Supported
H, | BPR*FT — SCA 0.028 0.013 | 2.130 0.033 Supported

5. DISCUSSION:

The study results revealed a set of essential insights into the potential role of BPR
(Business Process Reengineering) in the SCA (Sustainable Competitive Advantage) at
Jordanian commercial banks, in addition to the potential impact of the interaction
between BPR and FinTech (Financial Technology). The results confirmed that BPR
has an impact on the SCA of Jordanian commercial banks, which is consistent with
the results of the study by Olannye et al. (2023) and Al-Hattab and Khashman
(2023) that emphasized the role of BPR in enhancing efficiency, flexibility, and
innovation, thus supporting the first hypothesis of the study. Moreover, the results
showed that the impact of financial technology on the relationship between BPR
(business process restructuring) and SCA (Sustainable Competitive Advantage) was
minimal (f2 = 0.012), reflecting the minimal role of financial technology in enhancing
the bank’s ability to translate its business process reengineered into a sustainable
competitive advantage. This is consistent with the findings of Al-Qararah (2023) and
Subanidja et al. (2022), which showed that FinTech plays a complementary role in

improving service delivery, efficiency, and competitive position.
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This raised an interest that was diagnosed as being in the case of the impact of BPR
on SCA, as the magnitude of the impact was found to be large, while the interaction
of BPR with FinTech led to this technology playing only an enhancing role through
advanced digital transformation tools and process automation to increase
interaction with customers, which means that the banks under study enjoyed their
current advantages not only through their reliance on reengineering their business,
but the matter was also related to their integration of modern technological in order
to strengthen their competitive advantages and maintain their sustainability in the
long term.

From a managerial perspective, the results also highlighted the need to align BPR
initiatives with the strategic requirements for using FinTech. Banking institutions that
typically pursue BPR through FinTech adoption improve the quality of their services,
respond more quickly to changes and developments, and are able to activate
innovative aspects of their operations. Therefore, the findings of this study broaden
the theoretical understanding of BPR by clarifying its conditional relationship to SCA
through integration with FinTech, thus adding a new dimension to the resource-
based and dynamic capabilities perspectives.

6. PRACTICAL AND THEORETICAL IMPLICATIONS:

Based on the results obtained from the empirically in Jordanian commercial banks,
which included several significant implications through its reinforcement the
conceptual perspective of the link between the field of strategic management and
information technology by testing the relationship between business process
reprocessing and financial technology within a single framework to meet the
requirements of sustainable competitive advantage. The current study adopted a
virtual, integrated framework for aligning business process reengineering and

financial technology to demonstrate that the integration of these two approaches

£2026 (5laws /-2 1447 5 1a)l 5 JoN saall 5 e EIEN Alonll Slaslall Lor-sla i iy ¥l sl pylald il Mona




The Moderating Role of Financial Technology Abdlaziz Sadaqa and Khaled AlShawabkeh

further supports and strengthens the requirements of competitive excellence in the
digital transformation era.

This reinforces the idea that financial technology in the digital transformation era is
a strategic enabler not just a supporting tool, and in this case, it is required to invite
researchers and practitioners to conduct future studies on the business process
reengineering and financial technology across different industries and institutional
contexts.

Therefore, from a practical perspective, the results of the current study present a
set of critical issues and essential guidelines for executives in the financial business
sectors, most notably the need to adopt a strategic transformation approach that
integrates business process reengineering and financial technology in order to
enhance the competitive capabilities of their organizations, especially those related
to customers and competitors.

As well, what is required of financial institutions, according to the current reality, is
to work on providing a technological and regulatory infrastructure that supports the
process of providing banking services efficiently, quickly, and quality, in light of the
developments taking place in the digital business era.
7.CONCLUSION:

The current study in accordance with its variables, sought to demonstrate the
impact of financial technology in enhancing the relationship between business
process reengineering and sustainable competitive advantage in Jordanian
commercial banks.

The results showed that BPR significantly impacts the SCA of the banks under study.
Furthermore, FinTech was found to enhance the level of this impact, although this

enhancement was modest and relatively weak.
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Accordingly, the current study theoretically enriches a range of academic
discussions, based on its findings that showed that the integration of business
process reengineering and financial technology maximizes competitiveness and
sustainability at the same level. Thus, the results of the current study provided
empirical support for the need to work on integrating business process reengineering
and financial technology, which leads to the possibility of contributing to building a
framework that integrates the fields of strategic management and information
technology.

From a practical standpoint, the results of the current study provide a clear
direction for bank managers and policymakers to invest in the implications of
business processes reengineering and technological infrastructure to maintain the
sustainability of competitive advantages, and to consider financial technology as a
strategic resource that supports policymakers' decisions and enhances the digital
innovation environment in banks.

In line with the above, the current study emphasizes several limitations, focusing
on Jordanian commercial banks makes it difficult to generalize the results to other
sectors. Moreover, relying on a cross-sectional survey hinders the identification of
causal results, which is reflected in the weakness in monitoring dynamic changes.
Therefore, what is required is to expand the scope of the analysis to include other
financial institutions, as expanding the application of the study variables to other
sectors allows for identifying the mechanisms required to adopt the business process
reengineering and financial technology approach to gain sustainable competitive
advantages.

In conclusion, the current study emphasizes the need for precise and
comprehensive integration between its current concepts (business process
reengineering and financial technology) to strengthen the ability to achieve long-

term resilience, and innovation, in the age of knowledge and the digital economy.
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The Impact of Big Data Analytics on Audit Evidence:

Cybersecurity as a Moderating Variable

Abstract

This study aimed to examine the impact of big data analytics, across its dimensions
(descriptive analytics, diagnostic analytics, predictive analytics, and prescriptive
analytics), on audit evidence, across its dimensions (sufficiency of audit evidence
and appropriateness of audit evidence), as well as the moderating role of
cybersecurity. Employing a descriptive-analytical methodology, the study population
comprised (343) certified public accountants working in (138) audit firms in Jordan.
A questionnaire was used as the data collection tool and was distributed to a sample
of (210) certified public accountants selected through proportional stratified random
sampling, of which (177) valid questionnaires were retrieved for analysis. Data were
processed using the Statistical Package for the Social Sciences (SPSS).

The study found that the relative importance levels of big data analytics, audit
evidence, and cybersecurity are high from the perspective of audit firms in Jordan. It
also revealed a statistically significant impact of big data analytics across its
dimensions on audit evidence across its combined dimensions (sufficiency and
appropriateness), with an explanatory power of (69.7%). Furthermore, a statistically
significant moderating effect of cybersecurity was found in enhancing the impact of
big data analytics across its dimensions on audit evidence across its combined
dimensions from the perspective of audit firms in Jordan, with an incremental effect
of (3%).

The researcher put forward a set of recommendations, the most notable of which
include: expanding the scope of analytics usage to ensure their continued
contribution to the relevance and depth of audit findings and to improve decision-
making processes; sustaining attention to audit evidence and practices that enhance
the sufficiency and appropriateness of evidence by establishing clear quality
standards for digital evidence supported by advanced audit technologies to maintain
the highest levels of credibility and assurance in audit reports; furthermore,
continuing to prioritize cybersecurity as both a compliance requirement and a
strategic necessity, while training auditors to evaluate clients' cybersecurity controls
as an integral part of the audit process, and integrating cyber risk assessment into
comprehensive assurance practices.

Keywords: Big Data Analytics, Audit Evidence, Cybersecurity, Audit Firms.
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The Role of the Jordanian Banking Sector in the
Economic Empowerment of Women: A Financial
Inclusion Perspective

Abstract

Objectives: This study aimed to examine the role of the banking sector in
supporting the economic empowerment of women, with a focus on the
case of Jordan from a financial inclusion perspective. It also sought to
investigate the current state of contribution by both Islamic and
conventional banks in supporting this empowerment, whether through
attracting women to work within the sector or through the products and
initiatives specifically designed to meet women's needs.

Methodology: To achieve the study's objective, the descriptive-analytical
approach was adopted to identify the role of banks in Jordan in the
economic empowerment of women. This was accomplished by reviewing
sources relevant to the study topic, including academic research, annual
reports, sustainability reports issued by banks, and reports published by
the Association of Banks in Jordan.

Findings: The study found that, despite the efforts made in this area,
gender-based disparities persist within the Jordanian banking sector,
hindering further economic empowerment of women—whether in terms
of dedicated empowerment initiatives, or in the rates of female
employment and representation in leadership positions, which remain
below the desired levels.

Conclusion: The study emphasizes the necessity of consolidating all
efforts to economically empower women, given the benefits that accrue
to both women and the economy as a whole. It also recommends that both
Islamic and conventional Jordanian banks fulfill their expected role in
supporting this empowerment, in light of the anticipated positive effects
on their performance and profitability.

Keywords: Economic Empowerment of Women, Financial Inclusion,
Islamic Banks, Conventional Banks.
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The Impact of Strategic Capabilities on
Entrepreneurship in Food and Beverage Companies
Listed on the Amman Stock Exchange

Abstract

This study aims to explore the impact of strategic capabilities on entrepreneurship
among food and beverage manufacturing companies listed on the Amman Stock
Exchange, within a competitive environment characterized by rapid change and high
levels of uncertainty. The study originated from a problem concerning the ambiguity
surrounding how the dimensions of strategic capabilities (marketing, creative,
information technology, and managerial capabilities) contribute to fostering
entrepreneurship across its dimensions (innovation, risk-taking, competitiveness, and
proactiveness) within this vital sector. The study adopted a descriptive-analytical
methodology, employing a questionnaire comprising (48) items administered to a
stratified random sample of employees in leadership and supervisory positions
across (7) food and beverage companies, with a total sample size of (250). A total of
(232) responses were received and analyzed using SPSS Ver.25 software, employing
descriptive statistics, Pearson correlation coefficients, internal consistency
coefficients (Cronbach's Alpha), as well as simple and multiple linear regression at a
significance level of (a0 < 0.05). The response rate accordingly reached (93%).

The results demonstrated a high level of relative importance for both strategic
capabilities and entrepreneurship in the companies under study. Regression models
revealed a statistically significant positive impact for each of the marketing, creative,
information technology, and managerial capabilities on entrepreneurship, with the
multiple regression model explaining approximately (60%) of the variance in
entrepreneurship. Information technology capabilities ranked first in terms of effect
strength, followed by marketing capabilities, then creative capabilities, and finally
managerial capabilities.

These findings contribute to enriching the Arabic literature on the resource-based
view and dynamic capabilities within the food and beverage sector, and provide a
practical framework for decision-makers to enhance entrepreneurial behavior
through integrated investment in digital, marketing, creative, and managerial
capabilities. The study recommends that the management of food and beverage
companies focus on systematic investment in information technology capabilities
and link them with innovation and marketing to foster entrepreneurial behavior and
enhance competitive advantage in the Amman Stock Exchange market.

Keywords: Strategic Capabilities, Entrepreneurship, Food and Beverage Companies
Listed on the Amman Stock Exchange.
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ULl o) bt 2500 alasial bl s 2elid) zalall s @
Oles oygy 3 Aopull Lousdl w641 2yl Aie il Eo> (Panel data) 35kl
ALALL cas esdlo S 2 30l dyanily .(2024-2005) (e soriell ezl 34l JSUs
z3sa39 «(Fixed effect) anlll ,U¥| 73903 ((Pooled OLS) JALLl la=i¥l 73505
z3sa39 AL Slami¥l #3503 (i Abslall cias > ((Random effect) 2l g-daall LY
Sl aliial 03 IS Al U1 35mg pote Auiyal (F) Lol alasial anlll U
liadl Hlasi¥l z3sa3 o Alslaell (Breusch-Pagan Lagrangian Multiplier Test)
z39a3 Aosde Samduol w8 oasladl oslas¥l il of Loy Asladall Y 735
bl Y zises on Wslacl) (Hausman) slas| clya] @ wad ccIadl Hlass|
(5) 3y Jsutmll § B Ll il e o3 by il g dendl LUY1 7 3909

Breusch-Pagan Lagrangian Multiplier ) ;Las1 (F) ;Lo | 5l :(5) o8y Jguzed!

(Panel data) adglall &Lled! 7 3Les pyuddd (Hausman) sLais1g (Test

Breusch-Pagan

e z 390l Hausman Test Lagrangian Fylas| Sl ol
Multiplier Test
Ch? | P-value Ch? P-value F P-value

8.33 | 00802 | 43311 | <0.001%* | 855 | <0.001%* H,
ERPN
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LYl Sy

2 el e

¢ 577 | 04495 | 23641 | <0.001%* | 631 | <0.001%* H,
Alg el

LYl Sy

2 et e
¢ 1067 | 03842 | 20647 | <0.001%** | 6.04 | <0.001%* Hs
ERIP

*significant at 10%, **significant at 5%, and ***significant at 1% respectively
92 (Random effect) 4slgdall HUYI #3ga ol kel (5) @3, Joaz! g Bl sl
N Aoyl s yaT Aaidle ASYI 7 35l

SLalidl pand e bl gaye Audll Bloayd Lasl gls o Jidy Bls
uilzd aue WS (ausdd cUd Jad w8y bl LMo (o STl Auludl 7 3Ledl
sasd Gl Llapl ja=d I 28LaYl  (Heteroskedasticity) slas¥l  uls
e ASn oo ilad 3kl o 1 wlyLasdl sda mls @lal o> «(Autocorrelation)
Unsdl aloseialy 2ulyudl 73k clolas a5 @F LU Ayl Jadd sllas¥l ol uilas
435 oy 332 Lo « (Robust standard error)sUas¥| oyl udloes pde AUSCaL aglall (g5leall
L Ao g Slas ¥l Sz
(¥ iyl s gl
d oyl Aeusdl SIS al Lol 5.8 § Aed | Solanl) ‘é\.l.w).‘,l a9 tHy
Oles 440y
Zisa alaiials Auall sde Jlis| @ isbe 858ill Auauk Al ShLasYl e ol
(6) 08y Jouzmdl 3 A (2 LS bl cslKy 4l sall H1Y

A 2l s b (6) oy g

P-value Taed B PIVE] sl
0.034** 211 0.0002 Constant
0.033** 213 0.00012 Aad I cslaanl!
0.050%* 1.96 0.0001 | A8l Aagall J) &b guad! Aol
0.749 0.32 0.00011 gw‘ Sdud
0.698 0.39 0.00001 QL\HL'}AJ
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Yes Time effect

0.39 R? wouzetd] Jolas
13219 Hgucel| chh2 e
<0.0071*** P-value (ch/?)

*significant at 10%, **significant at 5%, and ***significant at 1% respectively.
ledlud! 8:laS 3 Apad | Slaail qlu 3T 5929 JI (6) o8y Joazmll @ miludl sid
Jiay 3] .(P-value =0.033) alaz>| daydsg (B=0.00012) ,lums¥ Jolas dad cialy Eo>
LS 3 (Gaki b)) Gl @ plinl e Juls (B) Lludes Jloedl Aesd plisy
G (oms Ly31) ] 9385 e, il okl § 5alsll 0 (o6 s Lo el
LA Aagall ) Adgud! Zagall pail glos (3 592 J) @lid] i LeS  Jaa¥l 5Laiiun!
Ao g lasyl a0l eyl ) b gud! Aagall g Lasyl bolsyl e Jus Low Lediead] 3:16S 3
sl A adl lasadl wlpaal L3 o lay @F (Llall @ latluadl 8:laS e Bl

oleilu¥| 3:.LaS § ilag Ll

sl as yall Hlas | mli-

Sheiiwd) 3:LaSy Tuadyll ladull op Al aidadl § L JUI 28,01 Ji5 oH,
Oles Lo)ygs § Aoyl douidl LS4l

B (7) 08 Jouzmll misngsy caslgdall JBY zigas alusiuly dusyall sda jlasl @

A yall Hlas|

AL Ayl et | il £(7) oy Jpuel
P-value Taos B Lo il
0.080* 1.75 0.0002 Constant
0.568 0.57 0.00004 Ared I ool
0.282 1.08 0.00018 QUJ tﬁ).”
0.010%** 259 0.00017 JULI 8, 1% 2 Ll
0.080* 175 0.0001 Bl il ) dgd! Aaall
0.532 0.63 0.0002 g\.g.i_f&l” Sdud
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0.822 0.22 0.00001 Slad) gad
Yes Time effect

0.56 R? wouzetd] Jolas

280.89 i3l gaunll chA? deid

<0.001*** P-value (ch/?)

*significant at 10%, **significant at 5%, and ***significant at 1% respectively.

289 A8 Il laandl o Aelelad] A8Mal) gl ,3T 5529 (7) @8y Jgadl 3 lud! pdd
ALz Aasdag (B = 0.00017) jlasms¥l Jalas Zesd iy e oLt 35S 3 JUWI
@badl 31 Balsy oGy JU 28,0l Slstus glasy)l ol ada L a9 (P-value = 0.010)
8ol e Judo Qo) Aaud plasyl o) s 50 3 U3y o ladindd) BelaS 3 Auadyll oliaaal)
ol e ST iUl Auigael) o e S Lo L2 50LaS 3 (G oly))
A8 N laatdl (e el cibigiune o aie Hledlad) 306 e

LI dyall jlas | il

SLeiludl 5:LaSy dcad Il milaall o Aunslill a8l § JUI 2801 A8l alisey ¥ :H3
Oles Loygs G doyoldl densd) BI85 gl ogland| s

Aglgdall HUY zisad alasrwl AN Ausall Hlas! mls (8) o8y Jadxll (oyatuy
oaddie (485 Colas oIy wla ) gadl coladdl Serun $89 Lall @uudd @3 Eus
U3y patye S5 iolas ol g5y
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I iyl i il o(8) oy gl

1= gaddl cgladd| Lecie 7z 39041 0= aad)l cglanll Lekie 7z 390!

P-value T B Aosd P-value T B FIVE] sl
0.733 0.34 0.00015 0.274 1.09 0.0002 Constant
0.122 1.55 0.0002 0.372 0.89 0.00005 3.5.45).” laad)
0.822 -0.22 -0.0001 0.094* 1.67 0.0004 JLU Ef”

Slaad!
0.693 0.40 0.0001 0.377 | -0.88 -0.0002 cﬁ)."*a.g.d).”
EJLU
Adgud! Aol
0.213 1.24 0.0001 0.005%** 2.78 0.0001 | desad ‘_J!
EVERL]
0.134 1.50 0.0008 0474 | -0.72 -0.0002 M‘ éé.\.i.”
0.826 -0.22 -0.00002 0.340 0.95 0.00002 al.a.g.glb.o.'v
Yes Yes Time effect
Aol Jolas
0.38 0.48
RZ
chA? Losd
155.01 183.53
G.Sj.a.i.U LM!
<0.0071*** <0.0071*** P-value (ch/?)

d kskk

*significant at 10%, ** significant at 5%, an significant at 1% respectively
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The Impact of Digital Technologies on Investment
Efficiency: The Moderating Role of Financial Leverage
and Technological Disparity

Abstract

This study examined the impact of digital technologies on
investment efficiency, while testing the moderating role of
both financial leverage and technological disparity in service
companies listed on the Amman Stock Exchange. The study
employed financial report content analysis, with a sample
consisting of (34) service companies listed on the Amman
Stock Exchange over the period (2005-2024), yielding (604)
firm-year observations. The Panel Data approach was adopted
using the Random Effects Model after conducting the
necessary diagnostic tests.

The study results revealed a negative relationship between
digital technologies and investment efficiency. Additionally, a
negative moderating role was found for the interactive
relationship between digital technologies and financial
leverage on investment efficiency. At the Ilevel of
technological disparity, the results indicate that the effect of
financial leverage on the relationship between digital
technologies and investment efficiency does not differ
according to the level of technological disparity among service
companies listed on the Amman Stock Exchange.

Keywords: Digital Technologies, Investment Efficiency,
Financial Leverage, Technological Disparity, Service
Companies.
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Modelling Cryptocurrency Usage Intention: The Effects of

TAM, Risk, and Online Interaction

Ahed Saket Alharaizah*

Abstract

The determinants that affect the adoption of block chain based cryptocurrencies
among the developing economies are the primary area of focus in this research paper,
with usability and usefulness, perceived risk, online social and commercial interaction
as the mediating variables. The application of a quantitative method using structural
equation modelling (SEM) was used to test an explanatory framework of the
cryptocurrency adoption. The data collection was done via a structured online survey
in relation to cryptocurrency users in Jordan, a developing economy that is undergoing
the process of digital financial transformation. The influence of usability, usefulness,
and risk perception was identified, and their mediating role on online social and
commercial interactions on the adoption of cryptocurrency was established. The
findings indicate that the perceived usability and usefulness have a positive correlation
with the cryptocurrency adoption, whereas perceived risk is depicted to have a
multifaceted correlation with adoption tendencies. Online social interactions mediate
usability and adoption in a very significant way, online social interactions define trust
and engagement of users. On the same note, adoption is facilitated through such online
commercial interactions as they create a sense of utility and remove risk issues. The
study is an extension of the Technology Acceptance Model (TAM) in the sense that it
adds online social and commercial interactions as mediators, which provides a more
thorough conceptual frame to the process of cryptocurrency adoption in developing
economies. Moreover, this research paper proposed to build trust in digital financial
ecosystems, the policymakers, financial institutions, and cryptocurrency platforms
should come up with measures to increase usability, reduce risks, and interact with
stakeholders.

Keywords: Block Chain-Based Cryptocurrencies, Cryptocurrency Technology,

Technology Acceptance Model, Online Social Interaction, Online Commercial A
Interaction
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1-Introduction:

Block-chain technology was formalized in Satoshi Nakamoto's 'Bitcoin: A Peer-to-
Peer Electronic Cash System' (2008b) to the Bitcoin MIT4th edition specified in
Nakamoto (2008b). This revolutionary innovation was a decentralized peer-to-peer
financial system without intermediaries; like financial institutions (Abdulhakeem &
Hu, 2021). Transactions blocks containing data about personal identification, tokens,
assets, or digital currencies are securely linked across a decentralized network, which
is known as block-chain (Abdulhakeem & Hu, 2021; Gao et al,, 2018; Yuan & Wang,
2018). The most prominent block-chain applications are cryptocurrencies that can
be used as digital currencies for making transactions out of conventional financial
regulations (Girasa, 2018; Skaf, 2023). The number of cryptocurrencies currently
exceeds 11,341 of which 3575 have a market capitalization greater than $ 1 million,
and this represents an alternative financial system cryptocurrency such as Bitcoin,
Ethereum, Ripple, and Cardano are valued at more than USD 223.24 billion (World
Coin Index, 2024; World Bank Indicator, 2021). On the one hand, cryptocurrencies
offer new opportunities, while on the other hand, they are still characterized by risks
and challenges that include financial crimes, lack of regulations, and social and
cultural commitment to digital currency (Arnone, 2024; Chithaluru et al., 2020; Silva
& Maciel, 2025). However, while cryptocurrency adoption holds the promise of
having benefits like efficiency, traceability, and security, its adoption also has its risks
thus bringing into question whether it could be accepted, especially in developing
economies. However, the reality is different in developing economies where they
have to confront additional issues of less financial literacy and sophistication,

technological ability, and uncertainties in the regulatory environment (Shoetan &
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Familoni, 2024).A|though many studies have been conducted on the adoption of
block chain-based cryptocurrencies but they focus on developed markets without
considering distinct socio-economic and technological conditions of developing
economies (Akhtar et al., 2021; Alazab et al., 2021; Gautam et al., 2025). While this
research paper investigates the usability and usefulness, perceived risks, and the
influence of online social and commercial interactions in cryptocurrency trading in
developing economies. This research paper specifically targets the factors influencing
cryptocurrency adoption in Jordan, a country where internet and mobile banking as
digital financial services is growing, but cryptocurrency adoption is not (Karim, 2019;
Yaseen et al, 2022). In particular, this research extends TAM by developing and
analyzing the relative contribution of the perceived ease of use, perceived benefits
and perceived risks in addressing the limitations of the model (Ajibade, 2018; Tam et
al.,, 2019). This research not only determines perceived advantages and perceived
usability but can be affected by security, regulation and trust concerns as well. The
overall effect of such a large number of variables on adoption in emerging financial
markets is better captured by this approach. Furthermore, the research paper also
highlights that online social and commercial interrelations giving rise to the influence
of digital networks on financial behavior (Dey et al., 2020).

To address these objectives this research paper raises the following research
questions:

RQ; Whar are the key factors influencing the adoption and usage of cryptocurrencies
in developing economies?

RQ; How do perceived ease of use, perceived benefits, and perceived risks shape
cryptocurrency adoption decisions?

RQ;3 What role do online social interactions and online commercial interactions play

in mediating cryptocurrency adoption?
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RQ, What practical strategies can be implemented to enhance cryptocurrency
adoption in developing economies?

The contribution of this research paper is of theoretical significance as it extends
the Technology Acceptance Model (TAM) by integrating online social and
commercial interaction as mediating variables. While other research which
predominantly concentrates on experienced economies, this research presents a
nuanced understanding of the adoption of the cryptocurrency in developing socio-
economic and regulatory and technological characteristics bounds. Secondly, it
contributes to the digital finance literature by showing how social and commercial
interactions affect the way perceived usability and perceived usefulness and
perceived risk are involved in shaping an adoption behavior (Faqih, 2020). Finally,
this research provides empirical evidence to promote adoption and, instead, interacts
with other well-known behavioral finance and innovation diffusion theories (De
Grauwe & Grimaldi, 2018; Fama, 1998).

In terms of practical impact, this research paper offers guidelines to cryptocurrency
issuers, financial institutions, and policy makers. Regulatory bodies should first set
clear and supportive legal frameworks that reduce uncertainty and improve trust for
adopting cryptocurrency (Lee & L'heureux, 2020). The second measure that should
be taken to make block chain based financial solutions more usable and less risky is
to provide users with financial based literacy programs hence increasing their
understanding of block chain based financial solutions (Chang et al., 2020). Third,
cryptocurrency platform should design the user interface better and the transaction
security for better usability and accessibility (Albayati et al., 2021). Finally, online
social and commercial engagement strategies such as, influencer marketing and peer

to peer finance education, can go one step further in adopting cryptocurrency by
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increasing consumer trust as well as the belief from consumers that risks have been
eliminated (Basnet, 2024; Krause, 2025).

However, this research has a few limitations which future research might be able to
resolve. The research has a cross-sectional nature that captures adoption behavior at
a single point in time; therefore, a longitudinal study can follow overtime changes in
adoption. In addition, this research takes Jordan as a representative of developing
economy, and it is needed to examine these findings in developing regions with
different economic, cultural, and regulatory environments. Another limitation is
based on using survey based data which can introduce bias (Chen et al., 2023), such
as social desirability bias (Larson, 2019), and future researcher could conduct studies
based on transaction records or experimental research. Furthermore, other factors
such as concern for cybersecurity, governmental regulation, and institutional trust
are additional factors that must be included in future models so that cryptocurrency
adoption dynamics can be better understood (Etemadi et al., 2021; Shahzad et al.,
2024).

The rest of this paper is structured in the way outlined below: Section 2 provides
literature review and theoretical framework. The research methodology of section 3
includes data sources and analytical techniques. The empirical results and findings
are provided in section 4. The results are discussed in Section 5. Finally, section 6
concludes the research with a highlight of key findings, limitations, and possible
directions for future research.
2-Theoretical background:

The research design the paper presents is aimed at answering the research
question posed by the scholars who are interested in the individual reactions
towards the adoption of information technology. Secondly, it is constructed using

several theoretical foundations such as the Technology Acceptance Model (TAM)
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(Natasia et al., 2022), the Theory of Reasoned Action (TRA) (Ajzen and Kruglanski,
2019), the Theory of Planned Behavior (TPB) (Conner, 2020) and the Diffusion of
Innovations Theory (IDT) (Conner, 2020). Integrating these theories, a holistic model
has been created, which allows the researcher to gain a deeper insight into how the
process of technology adoption takes place, which is the technology adoption that
deals with cryptocurrency. All the models are founded on the same premise: they
propose how individuals would utilize the technological advances depending on the
factors that influence acceptance, usage, and further usage. The integration of these
theories was confirmed since they are complementary to explain the adoption of
cryptocurrencies in terms of user acceptance through the attainment of a
multifaceted explanation of user acceptance. Whereas TAM pays closer attention to
perceived usefulness and ease of use in order to determine the intention of a person
to use technology (Chen and Tsai, 2019), TRA primarily reveals the effects of
attitudes and subjective norms in the formation of the decision (Kashif et al., 2018).
In the same vein, TPB also builds upon TRA with the added difference of
considering the perceived behavioral control within the scope of identifying the
possible regulating factors that limit the decision-making process (Lung-Guang,
2019). Concurrently, IDT focuses on the attributes of innovation, such as relative
advantages, compatibility, and complexity, which have an effect on the adoption rate
(Gledson, 2022). These models are cognitive, social, and environmental factors
which promote the gap between the intention and the actual disposition; they
consider the personal attitudes and external factors. In addition, they integrate
various theoretical constructs that explain various aspects of the adoption of
technology in order to enhance predictive accuracy. The study combines these

frameworks to give the general framework of cryptocurrency adoptions. TAM
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introduces a cognitive assessment of the usefulness of cryptocurrency, TRA and TPB
explain the impact of social norms and perceived control, and IDT is a more general
view on the relationship between the characteristics of the innovations and their
patterns of adoption. On this basis, these models give a sound foundation to the
identification of psychological, social, and technological attributes that influence
behavior in terms of adoption of cryptocurrency.

3.Hypothesis Development:

A concept of usability is an easy way a user believes that it would be to use a
system without making an effort (Jordan, 2020; Tractinsky, 2018). Researchers
talked about the perceived simplicity of the use of a method is the extent to which
one believes that there would be no costs in using the method (Jun et al.,, 2018). The
perceived ease of use concept means how one thinks it is to comprehend, learn, or
use innovation (Caffaro et al., 2020). Further, it has been stated that perceived ease
of use is viewed as how consumers perceive a product or a service relative to
alternatives (Moslehpour et al., 2018) also indicated perceived ease of
understanding or of using an innovation as ease of use.

3.1 Perceived Usability and Perceived Usefulness

The concept of usability is defined as the perception of ease on the side of an
individual that it is easy to operate a system without any strain (Lewis, 2018).
Despite the fact that researchers have argued whether or not a person perceives the
simplicity of a method in relation to the degree of incurred extra costs (Djaniar et al.,
2024; Jun et al., 2018), both variants of TIC give identical assumptions concerning
the reason of simplicity. Ease of use is understood to the extent to which a person
can comprehend, study, or use an innovation (Caffaro et al., 2020). Utilizability was
specified to the extent to which an individual believed that a particular system would

support the performance at work (Tubaishat, 2018). Yuen et al., (2018) identified
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relative advantage in a similar way that it is the degree to which an innovation is
viewed as superior to a replaced idea (Yuen et al., 2018). The perceived usefulness
would presuppose the advantages that a particular technology will create in a
person.

These studies are then looking at the effect of perceived usability and perceived
usefulness in online financial technology adoption. Wilson (2019) confirms that
perceived usability and usefulness have a positive influence on e-commerce
adoption (Wilson, 2019). Sujatha & Karthikeyan (2006) asserts that perceived
benefits influence the intention of using e-commerce in turn, via its own direct and
indirect effect (Tzavlopoulos et al., 2019). As shown by Grover et al., (2019), which
analyzed the reasons that lead people to use blockchain-based cryptocurrencies,
perceived ease of use and perceived benefits have a great impact on adoption
(Grover etal., 2019). The same is found by Nuryyev et al., (2018), between perceived
usefulness as an important determinant of cryptocurrency payment adoption
(Nuryyev et al., 2018). Anser et al., (2020), assert that perceived behavioral control
plays a crucial role regarding cryptocurrency use (Anser et al.,, 2020).

This research paper formulates the following hypotheses regarding the key factors
that shape the adoption of cryptocurrency and the role of online social and
commercial interaction as a mediation process.

Hy: Perceived Usability has a positive influence on the intention to use
cryprocurrency.

Hy: Perceived Usefulness has a positive influence on the intention to use
cryprocurrency.

Hs: Perceived Risk has a positive influence on the intention to use cryptocurrency.
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3.2 Online Social Interaction:

The social engagement affects the technology adoption (Lee et al., 2019). There is
community interaction through online social platforms that helps in shaping the
perceptions and adoption of behaviors (Tsoy et al., 2021). By ease of information
exchange on social networks, the uncertainty decreases and perceived risk (Hansen
et al, 2018). There are several studies on how online social interactions can
influence technology adoption (Beldad & Hegner, 2018; Lee et al, 2019). They
determined that this is also true for E-WOM (electronic word of mouth) and
purchase intentions. Nuseir (2019) shows that social interactions affect perceived
usefulness and ease of use and in effect, e-commerce adoption (Nuseir, 2019).
Hansen et al, (2018), state that social media exposure lessens perceived risk
(Hansen et al., 2018).

Although little research exists in the literature regarding the role of online social
interaction in mediating cryptocurrency adoption, findings from previous studies
support the role of mediating offering between key variables of cryptocurrency
adoption and user intention. Thus, the following hypotheses are made in the
research:

Hy: Online social interaction significantly mediates the relationship berween
perceived usability and the intention to use cryptocurrency.

Hs: Online social interaction significantly mediates the relationship between
perceived usefulness and the intention to use cryptocurrency.

He: Online social interaction significantly mediates the relationship between
perceived risk and the intention to use cryptocurrency.

3.3 Online Commercial Interaction:

Online commercial engagement refers to participation in business transactions via

digital platforms such as websites and mobile applications (Busalim & Ghabban,
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2021) argued that consumer purchase decisions are affected by their perception of
the products and services. According to Bag et al., (2022), interactive marketing
activities improve user engagement resulting in a transaction (Bag et al., 2022).
Technology adoption is indeed supported by the empirical studies for online
commercial engagement. Interaction richness was found to ensure positive
consumer attitudes and behavioral intentions in e-commerce by (Friedrich et al,
2019). According to Baki et al., (2018), online commercial interactions determine the
level to which the perceived usefulness and ease of use influence the adoption
intention and the price and user behavior in Bitcoin consumption in e-commerce
(Baki et al., 2018).

Based on these insights, the research develops the following hypotheses:

H;: Online commercial interaction significantly mediates the relationship berween
perceived usability and the intention to use cryptocurrency in online trading.

Hg: Online commercial interaction significantly mediates the relationship between
perceived usefulness and the intention to use cryptocurrency in online trading.

Ho: Online commercial interaction significantly mediates the relationship between
perceived risk and the intention to use cryptocurrency in online trading.

Figure-1illustrates the research framework:
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Online Scoial Interaction

Perceived Usability

Perceived Usefulness

Intention to Use
Cryptocurrency

Perceived Risk

Online Commercial Interaction

Figure 1 Research Framework

4-Research Methodology:

This study intends to examine the cryptocurrency technology which is based on
block chains. In order to do this, an in-depth review of available literature in areas
was done. A conceptual framework was drawn as indicated in Figure 1. After that,
quantitative data analysis was conducted to evaluate the proposed research
framework. The section starts by giving a summary of the data collection technique
and then continues with a description of the respondents. This is then followed by
assessment of the credibility of the models of measurements. After the measurement
model has been found satisfactory, then the structural model is tested to test a

hypothesis.
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4.1 Data Collection:

This research intends to explore the significant features that impose the acceptance
of cryptocurrency online trading technology, with specific reference to how users'
choices are guided by perceptions of ease of use, usefulness, and risk. Furthermore,
online social interaction and online commercial interaction are explored as
mediating factors of the research. Specifically, the research is aimed at developing
countries, while Jordan is acting as an example of such nations that have a growing
digital space, early adoption of crypto technology, and low barriers to entry. The
context of Jordan is a developing economy where technological innovation
especially of online financial services is also evolving rapidly (Anagreh et al., 2024).
Consequently, the significance of the determinants affecting cryptocurrency trading
in Jordan provides potential value to other developing markets (Almajali et al., 2022).
The collection of the data was done through a designed online questionnaire
involving participants over 18 years old living in Jordan. As the survey was
conducted online, the participants had to have internet literacy and thus the sample
was limited to internet users. It made use of a practical sampling method via social
media platforms for participant recruitment. This approach was selected because it
has wide reach as well as the ability to explore via an efficient method of contacting a
broad range of respondents across the country. Yet it is worth taking note that this
approach could bring with it a bias to people who are more active on the web, and
specifically, particularly interested digital citizens.

The research invited a total of 15,000 people to participate, and of those, 4,686
people completed the study for a response rate of 31.24%. This is an adequate
response rate; however, the research’s findings would certainly be affected by the

non-response bias. Key characteristics of the respondents may differ from the no
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respondents, thus biasing the results concerning the generalizability of findings. The
broad access to online recruitment through social media platforms may however not
reflect all social groups including older adults and people who are not highly internet
smart. These biases in our approach could be eliminated by future research that uses
a combination of online and offline data collection to increase the representativeness
of the sample and to reduce potential nonresponse bias.

Ethics of the research were observed and the assumption of participant's informed
consent given

the completion of the questionnaire. Hypothesis testing was run using Smart PLs,
and the data

were collected from August 1% to September 15™ of 2025. The research key factors'
measurements were developed from a set of previous studies as seen in 7able 7.

Table 1: Key factors’ measurements

Key factors Measurements

Perceived Usability (Schaupp & Festa,2018; Shahzad er al, 2024)
Perceived Usefulness (Al-Haraizah, 2011; Arias-Oliva er a/, 2019)
Perceived Risk (Mendoza-Tello et al, 2018).

Online Social Interaction (Thao & Hoa, 2018; Al-Haraizah, 2016)

Online Commercial Interaction (Schiffman & Kanuk, 2014; Petit er a/, 2019)
Intention to Use Cryptocurrency (Polasik er al, 2015; Mendoza-Tello eral, 2018)

4.2. Respondents Profiles:
The research conducted an examination of demographics to assess how well the
research sample represented the research population. 7ab/e 2 provides an overview

of the participants’ traits.
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Table 2: Participants’ Traits

Category Frequency Percentage (%)
Gender

. Male 2603 55.5
. Female 2083 44.5
Age

o 18- 25 year 1766 37.7
L4 26-35 956 204
L4 36-45 1108 236
L4 46 -55 713 15.2
L4 Over 56 years 143 31
Education level

° High School 254 5.4

° Professional Diploma 636 13.6
° Bachelor’s 2449 522
o Master 669 14.3
L4 Ph.D. 678 14.5
Frequency of Internet Usage

° Every day 3987 85.1
° Once every week 184 39

° Once every month 244 52

° Once every 2-3 days 271 5.8
Level of Cryptocurrency Knowledge

° Beginner 202 4.31
° Knowledgeable 3230 68.93
° Expert 792 16.90
° No knowledge 462 9.86
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4.3. Reliability:

The study employed Cronbachs alpha reliability analysis to guarantee uniformity
of the (questions) that portray all aspects and dimensions of the research variables.
The alpha level of greater than 0.70 is considered to be tolerable in the sphere of
administrative sciences (Amirrudin et al, 2021). To test the reliability of the
questionnaires with the help of Alpha-Cronbach coefficient, 4686 questionnaires
were distributed to the participants. The findings of the research are in Table 3 of the
Cronbach alpha coefficient of the measurement scales of the scales used. All the
scales possess alpha coefficients ranging between 0.72 and 0.904, which means that
the coefficients are higher than the recommended value (Bujang et al.,, 2018).

Table 3: Cronbach’s Alpha of the measurement scales

Variable Cronbach’s alpha Result
Perceived Usability 0.82 Very good
Perceived Usefulness 0.72 Acceptable
Perceived Risk 0.78 Acceptable
Online Social Interaction 0.88 Very good
Online Commercial Interaction 0.86 Very good
Intention to Use Cryptocurrency 0.904 Excellent

5.Research Model Assessment:

A Statistical Methodology applied to integrate observed and latent variables and
under constrain the causation relationships and control the measurement errors is
known as Structural Equation Modeling (SEM) (Mueller and Hancock, 2018). In this
study, the researcher examines the impact of these three variables on intention to
use cryptocurrency in developing economies with the mediating variables of online
social interactions and online commercial interactions using the SEM methodology.
The model consists of two parts of research i.e., measurement model and structural

model. This measurement model established the relationships between the observed
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indicators of perceived usability, perceived usefulness, perceived risk, online social
interactions and online commercial interactions, and the latent variable, which are
perceived usability, perceived usefulness, and perceived risk. It ensures that it is valid
and reliable in capturing the perceptions and actions of the users. Conversely, the
structural model indicates the relationship of these latent variables in order to affect
the intention to adopt cryptocurrency. Specifically, the first assumption is that
perceived usability and perceived usefulness will have a direct positive correlation to
the adoption, and perceived risk will have a mediating influence on the propensity of
users to use in cryptocurrency trading. Also, commercial interactions and social
interactions online serve as mediator in determining whether the usage, usefulness
and risk perception will have different impacts on the adoption decisions.

To validate hypothesized relationships, quantification of strength and significance of
these relationships is done using SEM (path coefficients estimated), which is used to
validate hypothesized relationships (Kock, 2018). The model of the structure is
shown in Fig. 2 where the variables are linked to the rest of the set and their
respective contribution to the adoption of the cryptocurrency. This analysis's findings
offer a deeper understanding of the psychological and behavioral drivers that are
contributing to crypto adoption in such a context of regulatory uncertainty, and

unfamiliarity with finances, for developing economies.
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5.1. Specification and Assessment Criteria:

In order to validate and confirm the reliability and validity of the research model,
measurement model was evaluated by means of Confirmatory Factor Analysis (CFA)
for fitting. CFA is key to the Structural Equation Modeling (SEM) process as it
validates what the relationships are between observed indicators and associated
latent constructs, leading to proper measurement (Organ, 2018). This serves to verify
this theoretical framework because the variables, perceived usability, perceived
usefulness, perceived risk, online social interactions, and online commercial
interactions, are statistically valid representations of these variables. After running
CFA, the model is made more credible by validating these constructs before testing
the hypotheses.

This statistical criterion widely adopted to assess model fit, and the measurement
model fits the data well. Fit Indices such as Chi square over Degrees of Freedom
(X?/df), which should be <3 and goodness of fit measures, such as GFI, TLI, CFl, and

IFI, should be greater than 0.80 to indicate fit of a given model. To maintain model
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parsimony, the Parsimonious Comparative Fit Index (PCFI) should be >0.90; and the

Root Mean Square Error of Approximation (RMSEA) should <0.90 to minimize

errors. In addition, factor loadings should be greater than 0.50 to confirm the strong

relationship between indicators and latent constructs and the Critical Ratio (CR)

should be larger than 1.96 to determine the statistical significance.

Therefore, these assessment criteria can be employed in refining the research model

so that hypothesis testing and result interpretation become more accurate. This

makes the empirical robustness of the study by ensuring that the constructs meet

these statistical thresholds, which in turn provides more reliable insights into the

factors affecting cryptocurrency adoption in developing economies. The detail of

model assessment criteria used in this study is presented in zable 4.

Table | Model assessment criteria

Measure Requirement Used to assess References
ZZ }(2 <df Garson, 2006
Df >0 Hair eral, 2013
df 3 Kline, 2011
oI 20.80 Model fitindices Koufteros 1999
TAG >0.80

CFI >0.80

IF >0.80

PCFI >0.90

RMSEA <0.90

Factor loadings >0.50 Convergent Hair eral, 2013
Critical ratio (CR) >1.96 validity Koufteros., 1999
R2 >0.50
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5.2. Testing hypotheses:

The results of hypothesis testing, as presented in 7ab/e 5, confirm the significance
of the proposed relationships in the research model. The findings indicate that
perceived usability (B =0.167, p <0.001) and perceived usefulness (B =0.144, p <
0.001) both have a significant positive effect on the intention to use cryptocurrency,
suggesting that users are more likely to adopt cryptocurrency when they find it easy
to use and beneficial. Additionally, perceived risk (B =0.244, p < 0.001) also has a
significant impact on adoption, indicating that risk perceptions influence decision-
making, though perceived risk does not entirely discourage users from adoption.

It is also found that online social interactions and online commercial interactions
play a mediating role in influencing cryptocurrency adoption, which are supported
by the results. There is a strong positive impact of perceived usability to online social
interaction (0.635, p < 0.001) which subsequently impacts adoption. Nevertheless,
the perceived usefulness is negatively path-coefficient (2 = -1.781, p = -0.001) in
online social interaction, which means that usability promotes engagement but
usefulness on its own may be not the compelling factor to promote social-driven
adoption. On the other hand, perceived risk (= 1.965, p < 0.001) is a strong factor
that affects online social interaction, indicating that individuals socialize in
cryptocurrency to reduce uncertainties surrounding their cryptocurrency.

Likewise, online commercial transactions have mediating impacts of usability,
usefulness, and risk on adoption. Perceived usability (= -0.253, p = 0.001) has a
positive influence on commercial interactions, which confirms that a user-friendly
system of cryptocurrencies stimulates transactions. Nevertheless, perceived
usefulness negatively affects (0.493, p = 0.001) so that the perceived usefulness
alone will not lead to commercial interactions by the user unless usability and trust

are supported. Conversely, the concept of perceived risk (7 = 1.965, p = 0.001) is a
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very powerful predictor of commercial interactions, and one can conclude that risk-
sensitive users are dependent on commercial interactions in order to make informed
decisions.

The model fit indices also demonstrate that the research model has a high overall
fit to the data. The 2.428 /df = Chi—square/degrees of freedom = 2.428, 0.907 = GPI,
0.938 = TLI, 0.969 = IFl, 0.905 = CFl, and 0.842 = PCFI are all greater than the
acceptable level and this implies that the model fits well. Also, the value of the
RMSEA = 0.033 is significantly lower than the 0.08 value, indicating that the model is
characterized by the negligible approximation error. Overall, these findings confirm
the research hypotheses as they demonstrate that perceived usability, perceived
usefulness, and perceived risk are highly influential determinants of cryptocurrency
adoption and the online social and commercial interaction is a key intervening
variable. Although these findings offer empirical evidence concerning the dynamics
of cryptocurrency adoption among users, especially in the developing economies,

risk perceptions and digital interactions are crucial in influencing user behaviors.
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Table 5 Hypothesis Testing Results

Path Estimate | S.E. C.R. P Results
Perceived Usability ™ Intention | 0.167 0011 | 15181 | 0.000 | Supported
to use cryptocurrency

Perceived Usefulness ™ Intention | 0.144 0.009 | 16.000 | 0.000 | Supported
to use cryptocurrency

Perceived Risk ™ Intention to Use | 0.244 0.044 | 5545 | 0.000 | Supported
Cryptocurrency

Perceived Usability ™ Online | 0635 0165 | 3912 | 0.000 | Supported
Social ™ Intention to use

cryptocurrency

Perceived Usefulness ' Online | -1.781 0.374 | -5.163 | 0.000 | Supported
Social ™ Intention to use

cryptocurrency

Perceived Risk— Online | 1.965 0366 | 8423 | 0000 | Supported
Social ™ Intention to use

cryptocurrency

Perceived Usability ™ Online | 0253 0079 | 3524 | 0000 | Supported

Commercial

Interaction ™ Intention to use

cryptocurrency
Perceived Usefulness ' Online | -0.493 0.127 -4.545 0.000 Supported
Commercial Interaction =

Intention to use cryptocurrency

Perceived Risk > Online | 1.965 0.116 | 14.550 0.000 | Supported

Commercial Interaction =

Intention to use cryptocurrency
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2 2
Model fit indices: X =1439.973, xX /df: 2.428, GFI=0.907, TLI=0.938, IFI=0.969,

CFI=0.905, PCFI=0.842, RMSEA=0.033.
5.3. Structural Model Assessment Results:

The results show the model fit indices values (=1439.973, = 2.428, GFI=0.907,
TLI=0.938, IFI=0.969, CFI= 0.905, PCFI= 0.842, RMSEA=0.033) are within the
acceptable value range and represent a better model fit.

In this part, the outcomes of the model hypothesis are presented concerning aspects
like Perceived Usability, Perceived Usefulness, and Perceived Risk.

Perceived Usability: 7able 5 and Figure 2 show that the perceived usability
intention has a positive effect on using cryptocurrency with a path coefficient of 0.17
significance at P-value <0.00.

Perceived Usefulness: 7able 5 and Figure 2 demonstrate that the perceived
advantage of using cryptocurrency positively influences a path coefficient of 0.17
significance at p-value <0.00.

Perceived Risk: 7able 5 and Figure 2 shows that the perceived risk affects

cryptocurrency with a path coefficient of 0.244 significance at p-value <0.00.

Perceived Usability

Online Social -0.13 ¢~ Intention to Use
Interaction Cryptocurrency

R2=0.81

Perceived Risk
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Online Social Interaction: 7able 5 and Figure 3 show that perceived usability,
perceived usefulness, and perceived risk affect online social interaction with path
coefficients (0.64,-1.78,1.97) respectively. At P-value <0.00, online social interaction

affects the intention of using cryptocurrency with a path coefficient of -0.13 at P-

value < 0.00. R’ of the online social interaction is 0.81 which means the online
social interaction affects the relationship between (perceived usability, perceived
usefulness, and perceived risk) and the intention of using cryptocurrency. Online
Social Interaction has a positive mediating influence between perceived usability,
perceived usefulness, and perceived risk and the Intention of Using cryptocurrency

online trading is strongly supported by the data.

Perceived Usability

RerceivecdUsefuinesy Online Commercial 0.49 Intention to Use
078 Interaction Cryptocurrency.

R2=0.54

Perceived Risk

Figure 4 Online Commercial Mediation Factors Hypotheses
Online Commercial Interaction: 7able 5 and Figure 4 indicate that perceived
usability, perceived usefulness, and perceived risk have a positive effect on the
online commercial interaction with path coefficients (0.25, -0.49,0.49) respectively
are significant at P-value < 0.00, and the online commercial interaction affects the
intention of using cryptocurrency with path coefficient 0.49 is significant at P-value <

0.00. R’ of the online commercial interaction is 0.54 which means the online
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commercial interaction effect on the relationship between (perceived usability,
perceived usefulness, and perceived risk) and the intention of using cryptocurrency
with 54%. The online commercial interaction has a positive mediating influence
between perceived usability, perceived usefulness, and the intention of using
cryptocurrency online trading is strongly supported by the data.

6.Discussion:

This research paper provides detailed insights of cryptocurrency adoption in
developing economies (Bhimani et al., 2022; Sharma et al., 2021) as well as focusing
on Jordan. Being a country experiencing a fast digital transformation and receptive to
financial technology, the Jordanian adoption of cryptocurrency is both an
opportunity and a challenge (Adaileh & Alshawawreh, 2021; Orabi, 2024). The
results indicate that perceived usability, perceived usefulness, and perceived risk can
influence adoption, but that online social and commercial interactions mediate these
effects. In developing economy digital financial adoption factors represent broader
dynamics because of regulatory uncertainties, technological infrastructure and user
trust (Shahadat et al., 2023).

Usability and usefulness are significant for adoption and users in Jordan are more
likely to interact with cryptocurrency when they believe that it is easy to use and
beneficial. Itis also in line with the country’s ever increasing trend in digital payment
adoption, with the fintech applications gaining more popular use (Al-Naimi &
Yousef, 2021; Anagreh et al., 2024). Nevertheless, the perceived risk is still a major
factor because many individuals in countries lack financial security, and have a fear
being scammed or lack of trust on government to control or regulate digital means
(Bartoletti et al., 2021; Omarova, 2020). Transparent, fast, and low cost are the

values that have led nations that have recently ignored cryptocurrencies, but a
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broader sentiment in developing economies as financial systems evolve and digital
assets are still not fully trusted (Prasad, 2021; Sestino et al., 2024). The research
shows that perception of the usefulness and usability have positive influence on
intention to use cryptocurrency and the negative effect of perceived risk that may
reduce the adoption unless the risk is mitigated by trust building mechanisms. The
risks of online social interactions are mitigated by the peer discussions, knowledge
sharing, and trust building, which are important in offline social contexts, but
especially when skepticism towards digital finance is high online (Delfabbro et al,,
2021; Mendoza-Tello et al, 2018; Mirtaheri et al., 2021). The existence of active
cryptocurrency communities in Jordan through social media groups and online
forums implies that users count on peer networks to vouch for the legitimacy of
digital assets before making investment choices (Coulter, 2022). Similarly, the
adoption of crypto enabled platforms and services are reinforced through online
commercial interaction by creating a transactional engagement opportunities (Saez,
2020). This shows that social brewing and commercial exposure play a huge role in
the user confidence in cryptocurrency. The mediating effect of online social and
commercial interactions in terms of adoption is demonstrated with users in digital
platforms for reassurance, information, and trading opportunities.

In crypto market the challenge of adopting the use of cryptocurrency in Jordan
differs from these developing economies where regulatory ambiguity, low financial
literacy and asset market segmentation are present (Siriopoulos, 2021). Jordan’s
central bank has warned informally against cryptocurrency transactions (Halabi,
2021). Although adoption continues to rise because of youth’s engagement in digital
finance. The Arab Monetary Fund (2023) stated that Jordan ranks amongst the
highest in fintech adoption in the MENA region (Hussainey & Dalwai, 2024), while
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cryptocurrency is largely unregulated giving potential users a cause for concern
(Cumming etal., 2019).

Additionally, the World Bank (2022) noted that financial literacy in Jordan remains
low at 33% of adults that possess basic knowledge of financial concepts that might
lead to risk averse behavior in regards to digital currencies (Algam & Hamshari,
2024). The statistics further prove that the adoption of these offerings is in fact based
around education and clarity in regulations.

In other developing countries who embraced cryptocurrency as a financial system,
Jordan, a developing country, has been rather careful about the subject because of its
regulation issues (Grossman, 2022). Nigeria for example runs on high crypto
adoption on account of inflation driven demand for alternative assets in and
Nigeria's crypto adoption is largely influenced by tech savvy youth looking for
investment opportunities and not an alternative to fiat (Kayani & Hasan, 2024).
Based on this comparison, different socio-economic and regulatory environments
have influenced the motivation and barriers to cryptocurrency adoption in different
developing economies.

The Technology Acceptance Model (TAM) is extended to include these contextual
factors in the research in order to have a more holistic framework that once applied
to other economies in the process of development and even offer the same
challenges. The results are the echo of the fact that adoption does not hinge on the
perceived ease of use and usefulness; instead, adoption is very contingent upon the
social networks, the perceived risks, and regulatory clarity (Baabdullah, 2020; Hubert
et al, 2019). Theoretical implications are that risk perception may serve as a
moderator variable in the relationship between the perceived usefulness and actual

adoption particularly where there is uncertainty in the regulatory environment. Also,
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the study was connected to the theories of innovation diffusion that reveal that peer
validation is a critical success factor toward the adoption of cryptocurrency, which
users must undertake the digital finance (Hemantha, 2021; Islam et al., 2023).
7.Practical Implications for Stakeholders:

The result of this research paper can be of great benefit to various stakeholders
such as policy makers, cryptocurrency business ventures, and online trade forums in
ensuring that the adoption of block chain-based cryptocurrency is enhanced.
Consequently, the policymakers in Jordan and other developing economies, ought to
formulate clear regulatory structures to address the issues of users regarding crypto
risks. The need to reduce uncertainty and bring a safe environment to digital
financial transactions requires regulatory clarity (Putrevu & Mertzanis, 2024).

Adoption of a balanced regulatory approach can benefit governments to empower
innovation while ensuring for the protection of consumers (Mahardhani, 2023).
Bundling with the efforts of financial institutions to establish safer digital payment
channels and fostering the exchange of public education of crypto risks and benefits,
all of these factors further enhance the currency's transparency (Sharif, 2023).

For crypto firms, improving the usability and accessibility of a platform is key to
catching traction. Educational content incorporated into the user interface and
simplifying the user interface can help in the learning of new users to the extent that
cryptocurrency is a new economy. Social media can be used to develop the
cryptocurrency platforms’ digital marketing strategies with the help of influencer
collaborations and community engagement initiatives to improve the perception of
cryptocurrency platforms from the users' standpoint. Businesses using informed and
engaged user base can speed up adoption rate, especially for new digital finance
entrants in Jordan who are more likely to be using digital finance. Having social and

commercial engagement features that enable people to engage in the cryptocurrency
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space online trading platforms have become the key tools in adopting
cryptocurrency. User involvement and reducing risk can be achieved through
platforms that have user reviews, rating systems, social media sharing capabilities.
Moreover, providing some additional security measures which include multi factor
authentication and fraud detection system can institutionalize trust and guarantee
transactional security. Enhancing these aspects increases people’s credibility of
cryptocurrency  platforms and encourages participation in digital financial
ecosystems more broadly. As a result of Jordan’s involvement in e-commerce and
FinTech app development, integration of cryptocurrencies into safe, user-friendly e-
commerce and FinTech app platforms will be a leap in facilitating adoption.
8.Conclusion:

This study reviewed the prevailing factors, which influence the adoption of
cryptocurrency in emergent economic system by evaluating the usability and
usefulness and the perceived risk and social network and e-market interactions
online in Jordan. The findings of the research directly respond to the initial research
questions that were given in the beginning of the study. The use of cryptocurrency is
dependent on three key defining factors, which are perceived usability and perceived
usefulness and perceived risk. The effects of usability and usefulness on adoption are
positive but the significant adoption barriers due to perceived risk which are mainly
security issues and fraud concerns coupled with uncertainty of the regulations
cannot be overcome. The study proves that the adoption opportunities increase
when users can discover cryptocurrency to be available and helpful due to the
increased levels of convenience of ease of use and utility. Trust building and clarity of
regulations should be built since perceived risk is a major challenge that should be

overcome during adoption. The study defines online social and business relations as
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critical sources of regulation that enable adoption. The information flow between the
activities of users on the Internet serves to discard the suspicions of a diminished
level of security, and the transactions via e-commerce promote the belief in the
advantages and competence of transactions. Cryptocurrency adoption can be aided
by the implementation of strategies comprising financial literacy and clear rules and
intuitive platform layouts. Cryptocurrency platforms should improve their
interaction means in addition to intensifying security services and usability to be at
the same efforts as the government to set up legal frameworks as comprehensive as
possible to mitigate uncertainty. The choice to use technology acceptance model
with social and commercial components to the adoption of cryptocurrency discusses
the prevalence of acceptance in emerging economies. The study is well-integrated in
the way its influence on adoption behavior has been elucidated in the conclusion
section of the study, by having compiled all the important findings.

8.1 Limitations:

Study, however, has certain limitations, but it also contributes to certain aspects. It is
a cross-sectional study since it records data at a single time point. This method is not
perfect because it does not allow us to see the change in behavior and attitude
during time. The results are also specific to Jordan and in nations with such
characteristics.

8.2 Future Work:

The current study suggests that further studies should be conducted using better
research methods in order to propagate their findings. Scholars” ought to undertake
long-term studies on the actions and attitudes of investors concerning
cryptocurrencies in order to identify the transformation of behaviors in the market
over the years (Al-Mansour, 2020). The longitudinal study to obtain accurate

findings must be based on repetitive questionnaires that are used among the same
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respondents through time to determine the change in attitude. Research regarding
the implementation of cryptocurrency in various jurisdictions and nations should be
a fundamental part in order to confirm initial results and learn factors that influence
the process of cryptocurrency adoption based on national economic and cultural
factors. The market requires further investigation of crypto wearability along with
the existing mining processes and patterns of platform transformation (Bajra et al,,
2024; Fangetal,, 2022).
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The Contribution of Islamic Financed Green Technology
to the Sustainability of Economic Growth within the
Framework of the Jordanian Economic Modernization
Vision

Abstract

This study aimed to examine "the contribution of Islamic financed green
technology to the sustainability of economic growth within the framework of
the Jordanian Economic Modernization Vision." It adopted both analytical
and inductive methodologies to develop an analytical framework linking
Islamic finance, green technology, and sustainable economic growth, and to
apply this framework to the case of the Jordanian economy within the
context of the Economic Modernization Vision. The study also explored
practical means of utilizing Islamic finance instruments to fund renewable
energy projects, sustainable buildings, smart agriculture, and ecotourism.
The study reached several key findings, including: the distinctive nature of
Islamic finance in supporting green technology lies in its mechanisms that
influence project sustainability and developmental outcomes. By financing
green technology, Islamic finance contributes to mitigating environmental
pollution and supports economic growth while preserving the rights of future
generations. Green technology constitutes one of the fundamental drivers of
sustainable economic growth, not only through its environmental role but
also through its contributions to raising productivity, enhancing the stability
of economic growth, encouraging long-term investment, and supporting
inclusive growth. The relationship between green technology, the
Modernization Vision, and Islamic finance is one of complementarity: The
Vision sets the direction and priorities, green technology provides practical
solutions for reducing emissions and enhancing efficiency and employment,
while Islamic finance offers capital mobilization tools that are compliant
with Shariah principles and environmental, social, and governance (ESG)
criteria. As national frameworks advance, the opportunity becomes ripe for a
transition toward a green Islamic finance ecosystem that serves Jordan's
priorities in energy, water, and transport, and contributes to achieving the
Vision's targets.

Keywords: Green Technology; Economic Growth; Islamic Finance;
Sustainable =~ Development;  Environmental  Pollution; = Economic
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The Impact of Cybersecurity Risks on the Quality of E-
Auditing in Jordanian Banks

Abstract

This research aimed to examine the impact of cybersecurity
risks, across its dimensions (information security risks,
technological and operational risks, and performance risks), on
the quality of e-auditing in Jordanian banks. The descriptive-
analytical methodology was employed using a questionnaire,
along with a number of statistical methods such as arithmetic
means, standard deviations, and multiple regression coefficients,
with SPSS software used for data analysis and hypothesis testing.
The sample consisted of employees working in the finance,
internal audit, and information technology departments of
Jordanian banks, including internal auditors, accountants, and
technical staff in these divisions. Accordingly, the researchers
distributed (180) electronic questionnaires, of which (167) were
retrieved, all of which were valid for analysis.

The research results showed a statistically significant positive
impact at a significance level of (a < 0.05) of cybersecurity risks
across its dimensions on the quality of e-auditing. The research
recommended continuing efforts to strengthen the necessary
cybersecurity controls to mitigate the impact of risks on the
quality of e-auditing, and the necessity of continuous
development in employee training programs regarding
information security risks.

Keywords: Cybersecurity Risks, E-Auditing Quality, Jordanian
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About the Journal

Al Mithqal Journal for Economic and Administrative Sciences is a refereed
scientific international journal issued by the Deanship of Scientific Research at
the World Islamic Sciences and Education University.

Location: the World Islamic Sciences and Education University, Amman, the
Hashemite kingdom of Jordan.

The journal publishes two issues per year.

Objectives of the Journal:

1.

4.

Contributing to the spread and progress of authentic knowledge in the field
of economics and administrative sciences.

Contributing to preserve, enroot and cherish the identity and values of the
Arabic and Islamic nation.

Contributing to the buildup of human civilization and spreading the Islamic
Call based on moderation.

Approaching the current problems scientifically.

Area of Interest:

1.

Al Mithqal Journal publishes original researches that add to the knowledge of
economic and administrative sciences in Arabic and English received from both
inside and outside the university.

The journal focuses on publishing theoretical studies and critical reviews that
thoroughly cover any of the branches of knowledge in which the journal is
concerned.

The journal publishes applied studies and / or the studies that cover the current
situation of the Arab and / or Islamic countries individually or collectively provided
that the submitted papers comply with the policy and methodology observed by
the journal.

To publish duly made reviews of modern books published within the last two years
maximum, being within the area of interest for the journal.

Publishing critical reviews and comments on academic activities like scientific
conferences, seminars and research forums.

. The journal publishes feedback and comments on the papers already published

therein.

The journal welcomes publishing abstracts of postgraduate studies that cover the
branches of knowledge in which the journal is specialized.



Documentation in the body of the manuscript:

The journal adopts the system of the American Psychological Association,
which depends on documentation after the end of the quoted text by placing the
author’s family followed by a comma, then the year followed by a comma, then
the page, and all in parentheses. All references are arranged alphabetically in the
reference list. This system was developed by the American Psychological
Association in (1930, 1940) and is constantly being renewed, the last renewal was
in (2020).

Documentation method:

1.Qur’anic verses: The noble verse is transcribed in the Uthmani Qur’an script,
and after the end of the verse, the verse number and the name of the surah
are placed in parentheses. Example: )

[5 :Al Alag] (b 4 s () o)

2.The Noble Prophetic Hadiths: they are documented by reference to the
original Hadith book and by explaining the book, the chapter, the Hadith
number, publisher, place of publication if possible. Example: It was narrated
that Aishah said: The Messenger of Allah, may Alah’s prayers and peace be
upon him, said: “The most beloved deeds to Allah Almighty are those that are
permanent, even if they are small.” Muslim, Sahih Muslim, The Book of
Travelers’ Prayers and their Shortening, Chapter the Virtue of Constant Work
from Night Prayers and others, Hadith no. (218).

- In the case of documenting the Hadiths of the Prophet that were mentioned in
the authentic books: the reference is mentioned, then the chapter, then the
part, then the page, then the information related to the edition, and in the
event that there is a multiplicity of words, or there is more than one reference,
this must be indicated, such as: Al-Bukhari included it in the Sahih Mosque...
Book: Purification, Chapter: Ablution, No. 2531, Part 1, p. 45.

- In the case of documenting the Hadiths of the Prophet that were not mentioned
in the Sahih: here the researcher should mention the degree of the hadith
after he extracts it, such as: Al-Hakim authenticated it in Al-Mustadrak (3/33
No. 161), and lbn Hajar in Al-Fath: (5/211) And Al-Albani in Al-Silsilah: (4/50)
No. (550).

1.Books: the method of documentation in the list of references is generally in the
case of reference to books as follows:

The name of the author or authors starting with the family followed by a
comma, followed by the author's first name, followed by the year and placed in
parentheses followed by a period. The title of the book is written in the same



script. The edition is directly placed in parentheses if there is more than one
edition of the book followed by a period, but in the case of the first edition of the
book there is no need to mention it. Then the publishing house followed by a
period. It is noted in the documentation of books in the list of references,
especially in the English language, that the first word of the title of the book begins
with a capital letter, then we complete the title with small letters. As for the
publishing house, all its words begin with capital letters.

In the case of documentation within the text and in general, a distinction

must be made between two cases:

1. The documentation at the end of the sentence is in the following form: (Al-
Najjar, 2010, 13), (Alter, 2002, 30), (Laudon & Laudon, 2004), (Dess et al.,
2005, 132).

2. The documentation at the beginning of the sentence is as follows: Al-Najjar
(2010, 13), Alter (2002, 30), Laudon and Laudon (2004), Dess et al. (2005, 132)
Itis noted in documenting the beginning of the sentence in the case of authors

that the word “and” is used instead of the symbol & and that the brackets are on

the year and the page only. It is also noted that the number following the year
indicates the page number that was referenced without the need to put the letter
rin Arabic or P. in English.

A. One Author:

Al-Najjar, Fayez Jumaa (2005). Management information systems. Dar Al-Hamid
for Publishing and Distribution.

Al-Najjar, Fayez Jumaa (2010). Management Information Systems (3rd Edition).
Dar Al-Hamid for Publishing and Distribution.

Alter, Steven (2002). Information systems: The foundation of e-business (4th ed.).
Prentice-Hall, Inc.

Documentation if there is no year of publication on the book. If there is no
year of publication on the book.

In this case, the word (without) in Arabic, which means without a date, or (n.d.)
in English, which means (no date) is placed in parentheses in the place of the year,
for example:

Alyan, Ribhi Mustafa (without). Scientific research: its foundations. Its methods,
methods, and procedures. International Ideas House.
B. Two authors of a book:

Al-Najjar, Nabil Juma'a, and Al-Najjar, Fayez Juma'a (2004). Computer skills.
The modern world of books.

Laudon, Kennth C., & Laudon, Jane P. (2004). Management information
systems: Managing the digital firm (8th ed.). Prentice-Hall International, Inc.



C. Three or more authors of a book:

When documenting in the list of references, the names of up to (20) of the first
authors from the total number of authors are placed in the reference list, and if
the number exceeds twenty authors, we put in the list the families of the first (19)
authors followed by a comma, then three consecutive points ... then the author's
family Twenty and then the year in parentheses and we follow documentation as
usual.

As for documenting in the text, we include the family of the first author and
others in Arabic, and in English et al. The word goes back to Latin and its origin is
(etalii-alia), meaning others.

Al-Hamidi, Najm Abdullah, Al-Samarrai, Salwa Amin, and Al-Obeid, Abdel-
Rahman (2005). Management Information Systems: A Contemporary
Introduction. Wael Publishing House.

Dess, Gregory G., Lumpkin, G. T., & Taylor, Marilyn L. (2005). Strategic
management: Creating competitive advantage (2nd ed.). McGraw-Hill Companies,
Inc.

D. Translated book:

Sikaran, Uma (1998). Research methods in management - an approach to
building research skills. (Translated by: Ismail Ali Bassiouni and Abdullah bin
Suleiman Al-Azzaz). Scientific publishing and printing presses. (original publication
year 1992).

The documentation within the text is at the end of the sentence (Sekaran,
1992/1998, 293).

The documentation is within the text at the beginning of the sentence Sekaran
(1992/1998, 293).

It is noted here that we prove the year of original authorship and the year of
translation in the documentation within the text and in the following form:
1983/1989, and it is also installed in the reference list as follows: (original
publication year 1983).

E. Book without author or editor (institution):

Merriam Webster's collegiate dictionary (10th ed.). (1993). Merriam-Webster.

The documentation is within the text at the end of the sentence (Merriam
Webster's, 1993)

The documentation is within the text at the beginning of the sentence
Merriam Webster's (1993)

F. Reference to the book (digital edition):

Schiraldi, G.R. (2001). The post-traumatic stress disorder sourcebook: A guide
to healing, recovery, and growth [Adobe Digital Editions Version [.doi:
10.1236/0071393722].



G. Edited book (undefined by chapters and authors):

We begin with the name of the book's editor in place of the author, followed
by the word (Eds.) in English in parentheses, followed by a period. Then the year
of editing the book in parentheses followed by a period. The title of the book is
written in italics, then the edition is placed directly in parentheses if there is more
than one edition of the book followed by a period. Finally, the publishing house is
followed by a period.

Gibbs, T. T., & Huang, L. N. (Eds.). (1991). Children of color: Psychological
intervention with minority youth. Jossey-Bass.

Dr.. A chapter in an edited book (the author of the chapter is known)

A chapter in an edited book (the author of the chapter is known)

- The name of the author of the chapter starting with the family followed by
the year of publication in parentheses followed by a period. Chapter title followed
by a period.

The word (in) is placed in Arabic, or (in) in English, followed by the name of
the editor or editors as normal (without preceding the last name) followed by the
word (Eds.) i.e. (editing) in parentheses followed by a comma. The title of the book
is written in italics, then placed in parentheses. Edition If there is more than one
edition of the book followed by a comma, the pages covered by the chapter are
preceded by the letter PP. With a bow closing followed by a dot. Dar Al nasher.

Hale, Ron (2000). End - user computing control guidelines. In Carol V. Brown
& Heikki Topi (Eds.), IS management handbook (7th ed., pp. 727-737). Auerbach
Publications.

H. The use of secondary sources in documentation:

Documentation in the text includes the two references to indicate that you
have read Rabbit (1982) as mentioned in Lyon et al. (2014)

The documentation within the text is at the end of the sentence (Rabbit, 1982,
as cited in Lyon et al., 2014)

Documentation in the list is only for the reference of Lyon et al. (2014), which
is the reference | read and looked at.

Example: If the researcher returns to the book of Al-Najjar and others (2020),
but Al-Najjar and others took it from Al-Araji (1995), and the researcher could not
access Al-Araji’s book because it was not available, how can this be documented:

The documentation within the text is at the end of the sentence (Al-Araji, 1995,
as mentioned in Al-Najjar et al., 2020)

As for the documentation in the list of references, it is for the book that | have
seen and read by my agencies:

Al-Najjar, Fayez Jumaa, Al-Najjar, Nabil Jumaa, and Al-Zoubi, Majed Rady
(2020). Scientific Research Methods: An Applied Perspective (5th Edition). Dar Al-
Hamid for Publishing and Distribution.



1.Scientific Journals:
The method of documentation in the list of references is generally as follows:

e The name of the researcher, or the names of researchers starting with the last name
followed by a comma, followed by the researcher’s first name, followed by the year,
and it is placed in parentheses followed by a period. We treat the names of researchers
in the same way we treat the documentation of books.

e If the number of researchers exceeds twenty, we put in the list the families of the first
(19) researchers, followed by a comma, then three consecutive dots ... then the family
of the twenty researchers, then the year in parentheses, and we follow the
documentation as usual.

e The article title is followed by a period, noting that the first word of the title begins
only with a capital letter and then we complete the title words with small letters when
the reference is in English.

e The name of the magazine is in italics. Noting that the words of the magazine's name
begin with all capital letters when the reference is in English.

e The volume (Vol.) and the issue (No.), where the volume number (Vol.) is placed first
in italics, followed immediately in parentheses by the issue or issue number followed
by a comma, and there is no need to mention the word volume, number, or Issuance,
as it is written directly in the following form when authenticating in Arabic 3(4),
meaning volume 3 and number 4, with the emphasis that the volume number is written
in italics.

e The pages occupied by the research in the journal, followed by a dot in the event of
the end of the documentation.

e The digital document identifier and written in full without abbreviation, noting that a
period is not placed at the end of it so as not to interfere with the digital document
identifier and in the following format: http://dx.doi.org//10.5539/ijbm.v11n6p70.

A. A Research published in a scientific journal.

Al-Salem, Muayyad Saeed, and Al-Najjar, Fayez Juma’a (2002). The relationship
between the clarity of the scientific concept of strategic planning and the level of
its practice in small industrial organizations: a field study in Irbid Governorate.
Dirasat Journal of Administrative Sciences, (2) 29, 347-371.

Ashill, N. J., & Jobber, D. (2001). Defining the information needs of senior
marketing executive: An exploratory study. Quantitative Market Research: An
International Journal, 4(1), 52- 61.

B. A research published in an electronic journal with DOl number:

When the search has a digital object identifier (doi) number, the digital
document identifier must be installed and the identifier is complete and starts
from http:// in the documentation in the reference list.

Al-Hayaly, Mohammad, & Alnajjar, Fayez (2016). Knowledge management
process and their impact on organization performance, the adoption-balanced



scorecard: The moderating role of quality assurance standards: An applied study
on private Jordanian universities. International Journal of Business and
Management, 11(6), 70-86. http://dx.doi.org//10.5539/ijbm.v11n6p70.

C. A research published in a scientific journal with DOl number, and has a
mixture of individuals and authorship groups.

De Vries, R., Nieuwenhuijze, M., Buitendijk, S.E., & the members of Midwifery
Science Work Group. (2013). What does it take to have a strong and independent
profession of midwifery? Lessons from the Netherland. Midwifery, 29(10), 1122-
1128. https://doi.org/10.1016/j.midw.2013.07.007.

It is noted here in the documentation of the list that we put the families as
usual and before the authoring group we put & then put the word members in
Arabic or the members in English, and we complete the documentation as usual.

D. A research published in an electronic journal without a number doi:
When the research is published in an electronic journal and there is no doi number for it,
in this case, the website must be installed in the documentation in the list of references as
follows:
Vicki, G. T., Thomae, M., Cullen, A., & Fernandez, H. (2007). The effect of sexist humor and
type of rape on men’s self-reported rape proclivity and victim blame. Current Researchin Social
Psychology, 13(10), 122-132. http://www.uiowa.edu/~grpproc/crisp/crisp.html.

1.Scientific Conferences:

It is noted in documenting the research paper presented in a scientific conference that we
put the year followed by a comma, then we prove the day and montbh, all of which are in
parentheses followed by a period, then we put the name of the conference in place of the
name of the journal, then put the sponsor of the conference followed by a comma, the country
is followed by a comma, the country is followed by a period. Noting that the title of the
research paper is in italics. In documenting the conferences, we make the following
observations:

- In documenting the conference session, [the conference session] is added after the title.
- In the presentation of the scientific paper, [presentation of a scientific paper] is added after
the title.
- In the presentation of a paper in a workshop, the names of the session chairs are fixed, then
the word (chairs), the title followed by [workshop].
A. Conference Session:
Zabalawi, Issam (2004, April 27). The knowledge society is the cornerstone of
development and development [conference session].
Knowledge Management Conference in the Arab World. Faculty of Economics and
Administrative Sciences, Al-Zaytoonah University, Amman, Jordan.
Fistek, A., Jester, E. & Soonenberg, K. (2017, July 12-15). Everybody's got a little music
in them: Using music therapy to connect, engage, and motivate [Conference session].



Austin Society National Conference, Milwaukee, Wi, United State.
https://asa.confex.com/asa/2017/webprogramarchives/Session9517.html

B. Presentation of a scientific paper

Al-Najjar, Fayez Jumaa (2005, May 22). Entrepreneurship and development
[presentation of a scientific paper]. Proceedings of the third scientific day conference.
Faculty of Economics and Administrative Sciences, Al al-Bayt University, Mafraq, Jordan.

Maddox, S., Hurling, J., Stewart, E., & Edwards, A. (2016, March 30- April 2). If mama
ain happy, nobody's happy: The effect of parental depression on mood dysregulation in
children [Paper presentation]. Southeastern Psychological Association 62nd
Annual Meeting New Orleans, LA, United States.

C. Workshop:

Salah EI-Din, Hassan (2013, April, 10-12). Behavior modification methods for children.
In Iman Fawzy and Muhammad Ibrahim Abd (chairs), Behavior Modification [workshop].
The seventeenth annual conference of psychological counseling. Psychological
Counseling Center, Faculty of Education, Ain Shams University, Cairo, Arab Republic of

Egypt.

D. Virtual Conference

There is no specific geographical location for the virtual conference, so the sentence of a
research paper presented in such a conference (the conference title) is placed, followed by
the sentence of a virtual conference in Arabic or (Virtual conference) in English, followed by
a period, with the referenced site installed.

Tan, G., & Lewandowsky, S. (1996). A comparison of operator trust in humans versus
machines. [Paper presentation). CybErg 9% Virtual conference.
http://www.curtin.edu.au/conference/cyberg/center/outline.cgi/frame?dir=tan

1.Doctoral Dissertations and Master's Theses
A. Unpublished Doctoral Dissertations and Master's Theses
Al-Zoubi, Majid Rady (2004). Strategic Planning and Building Technologically
Distinguished Organizations: An Applied Study on Jordanian Pharmaceutical Industry
Organizations. [Unpublished doctoral thesis]. Amman Arab University for Graduate Studies.
Almeida, D. M. (1990). Fathers participation in family work: consequences for father's
stress and father-child relation [Unpublished master's thissis]. University of Victoria.

B. Doctoral dissertations and master's theses published in a database.

Hollander, M. M. (2017). Resistance to authority: Methodological innovations and new
lessons from the Milgram experiment (Publication No. 10289373) [Doctoral Dissertations,
University of Wisconsin-Madison]. ProQuest Dissertations and Theses Global.


http://www.curtin.edu.au/conference/cyberg/center/outline.cgi/frame?dir=tan

C.Doctoral dissertations and master's theses are published electronically
and not in a database.

Hutcheson, V. H. (2012). Dealing with dual differences: Social coping strategies of gifted
and lesbian, gay, bisexual, transgender, and queer adolescents [Master's thesis, The College
of William & Mary]. William & Mary Digital Archive.
https://digitalarchive.wm.edu/bitstream/handle/10288/16594/HutchesonVirginia2012.p
df Arrange the references in the reference list

References are arranged in the reference list as follows:

* The Holy Quran.

* The Sunnah of the Noble Prophet.

*The Bible / Injil.

* The rest of the references are arranged according to the alphabet, noting that (Al-Tarif,
Abu, Bin, Bo, Ba, Son, Eyal) are not included in the alphabetical arrangement in the
Arabic language when arranging the references in their final form.

e References are not given sequential numbers when arranged in the list of references,
but the first line is ahead of the rest of the lines in each reference by a spa
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